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and particularly pictorial data cannot be readily reproduced, the

c-over al l i npression of such hologranms is visually not very effective,
' which-is why this form of individuali zation has not gained much _

, accept.ance on the mar ket up to now. _ A further variant
Andi whdgaaﬂvzuag mdpcurrent s using holograms is described in
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technologlcal points of intersection at which the intermediate product
exists in the form of a predefined semifinished pr'oduct.

"Each of these four method steps indicated in Fig. 1 has its techno-
'logi_'cal focal points. Thus, in step 1, the preparation of the embossing
mas"ter photography or holographic technology is dominant. In this area,;
that is comparable in structure with a film ‘studio, are the objects to be

: rendered holographically are produced as models (usuallv on a 1l:1 scale),

-~ the. film. ..material ..Ls.. .exposed ...h.ol.ographmall.y,. .the . holograms (films) are
_ copi_ed onto different film material, developed, etc.,- and the first emboss-
ing masters are prepared On the embossino 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.
relie__f structure is embossed the relief is subject to high mechanical loads
_ ~and -thus also high wear, one customarily reproduces the holograms usmg -
not ‘the embossing master itself, but dle—plates denved from it. Since the .
molding of die-—plates from an original (embossmg master) is also only

_-;._--_repeatable within limits, they are prepared m multistage methods via so-
~.. called "submasters” or "sub-submasters,” etc.
‘The die-plates are customarily moided from the embossing master, the

'+ submaster or the like  in- -galvanoplastic fashion. The necessary method
'-steps for this are well-known and need not, b_e described here in any
"~ detail. The only fact worth mentioning in 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 industrv The production equip-
- ‘ment used in this method step consists primarily of galvanic baths In
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; i an lnr.ermediate medium,. e.g.
_j:ly fixed to the product in
n be used in both _versions,

a transfer band, "and glued sealed or s1m

thls form-.f\lthough the inventive principle

mbodlment permits 2. greater

as’ the m rmediate mediumn,

=The transfer bands are likewise produ" ':d_in 'several individual steps
depending ‘ori ‘the required structure or. the _:Edeswed hologram quality and
-secunty standard In this process multilayer neutral foil stnps are pre-
pared mto whlch the holograms - are emboss_ed set up in a line.
) ] "1ps ‘are then g1ven -an addltlona :
relief str ,cture from mechamcal damage, also from any mampulation
This thlrd met:hod step (Pos. 3, Fig. 1) nvo:' es elaborate and complex
mechamcal producuon machines due to the re ] I:ed quality and the fine-

echnical equipment ‘used in

The em-
to protect the fine

“that customary in fine me-
chanlcs and in prmting and plasties’ technology .

In' the fourth step (Pes. 4, Fig. 1)
ferred from ‘the transfer- band to the sub

case the broduct is preferably' an idenﬁ_tit
note,

ljin’i_ghed hologram is trans-
nt product. In the present
ar_d,:' paper of wvalue, bank

However, it is also useful and concelvable to transfer the holo-
. gram . to v1deo tape cassettes, phonographic -

_co_j_rds, labels in the clothing




..The basic principle of the invention shall be explained in the follow
i ™y by way of exanple with reference to enbossed hoI ograns which are
 fabricated as semifinished products og so- caI led "transfer bands" and
~transferred to the actual data carriers by the. transfer method. This neth-
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' The__method blocks shown in Fig. 1 sha-l'l-i b’e explained in more detail
" in the following with reference to Fig. 2 -

-Pro’_iigé__-'ﬁiq_n of the embossing master

A " three—dimensional model Is generally 'p'repaxed from the object to
-be shewn -later;.-whereby - the - model -must- be..on...a.1:1.scale for the cur—
ren!:ly customary holographic techniques. The . hecessary method step for
' tms 1s marked by Pos. 5 in Fig. 2. When the _model exists, a laser-recon-
structlble hologram is produced on a s11ver-coated film in intermediate
step 6 " This hologram, also referred to as ‘the '"primary hologram " is
'then cop1ed over to a second hologram f11m by the so-called "rainbow
.techmque so that the helographic image can also be viewed in white
" light (without a lasér)_. The photosensitive m_at_erlal preferably used in this
"‘ébpyfing“ operation is photoresist layers. This
-gram ‘pPresent in -the primary hologram as a
face relief. The thus produced hologram i
: -;se.c_ond_ary hologram.” In the last intermedis
‘ the .'_-";em'bossing master” is prepafed from the
"t-ro;g'a_.-lf-vani-c fashion, the holographic inform
..l:ike_',wi'se in the form of a surface relief.

easure converts the holo-

tone structure into a sur-
stomarily referred to as a

step 7 of method step 1,
_cor@_dary hologram in elec~-
on existing in the master

Molding of die-plates

The embossing master produced Tin intermé@iate step 7 is an expensive
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: [ 1 fini ' duced in advance and
' rdized sem finished products to be pro _
rgseftﬁzg?V|duallzed and/or finished in the subsequent nethod steps in

‘accordance with the case of:zapplicati gn 10 rrrh?gs gﬁ\éa?hggfegl ?g\(/j\n g
§features of the |nvent|on.ean be found in essgntlal e hod steps. duci ng
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F oducti on- and t.'r"a's i
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production - sequence 111" pf ) odi.nent s of
themto datdetsrsieerd St rEirugs wibh the %as%giﬁ‘(’)v‘%gé’tieﬂ%hf%g{fctq%ﬁt 2%y s Easien

o otucs na. verars"PHR B8 s ¥ilorsrs Shd nishoaes ahepsaia dip s fas pasive
¢ |
enbossed hSF}é@Fsarré”hiCh are| ,er(L wdedWstot {eﬁlglore§seﬁﬁ:%gﬁf|§%é;9%§%efdg 1o 4 plastic

nbrss ededio agp,
Erefﬁr o It ?mr?stshferret hodgfgsbggée" E%us ey f?’nregﬁemc?ﬁ?ré?ﬁn t B@BAP c ambessines,
0?‘/ thg art%1 ﬁﬁ he?h&&nﬁ’éier~;-ble number of such dié-plates must be produced for

larce runs.

P'reparati_on of the .r._;jé{_,r'xsfer band

The transfer band has a multilaver structure and comprises at least
a carmer laver and an again mulnlaver . embossing layer. The transfer
band is produced j severa[ method steps, whxch are d1v1ded in Fig. 2 into
' .hologram embossmg step 11 and flnishmg phase 12,

In: preparatorv step 10 the ecarrier band ‘is coated with an embossable
-mmaterial 1n such

‘a prepa'x"ato"r'y“step '

tr'av as to allow for. trouble —~free separation in the
N subsequent transfer~_-=__operation --under . the - actlon -of---pressure and heat. In
the s1mp1est case this is obtained by providmg a layer of wax between
the carrler band a d .the embossable- plastlcs layer In cases in which the .
holooram 1s to be cognizable by reflecnon -a further metal layer with
high reﬂect1v1ty is prov1ded on or under the’ embossing layer.

In . production step 11 the relief structure is pressed into the emboss—
able plastics - coatmg with the aid of - the die-plates produced in inter-
medlate step 9 The t:hus produced surface - relief is then covered with at
least one protecmv' layer to - protect the

elief from mechanical damage.

This protective l—ay._ ith the material of the em-

bossable layer so . to impair the optical operties of the hologram as

little as po'ssibl_e. f Or various reasons that- need not be explained here,
'y for protecting thej_ijolpgram are applied over the
The last layer prov"d'ed is finally a heat-~sealing
layer to ensure an unproblemauc transfer;

' to the subsequent product.

first protective -l'la?-{é'ér ;L

nd_ ‘adhesion of the hologram
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ded i,nto - preparation of an enbossing master (Pos. 1,
- molding of identical die-plates (Pos. 2, Fig. 1),

t he hol ograns on transfer bands,(Pos: -3, Fig. 1 and -
ing the holograns to the product "(Pos.- 4, Fig. 1). The
ITrgﬁgnydto $£h€PSrodaé®e Obviously so different from each other
|caIIy that they take place in conpletely different pro-
reas.” Due to the conpl exity of these nmethod steps they are
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i f khiss )form e usaalpy edoonbo @kl fekhivit -thd NergBhfl idAka GEVERlcOpRBSse~

éﬁlgﬁffc'arrﬁto l‘gé%oss- ing masters are prepared. On the enbossing
ogr:am

d byThechwiberdm ebs trppsteirreyl from shef itcamsfely basdrodn hinnediate

'sts in a fine surface relief structure that can be

Srdpte| ?]111 whidn"GRe V"ﬁfl'&g%\m rigl b@ém%fnﬁ' "‘:CB.UeS@e | SicePORedrddanr ¢h ef

t to hi nmechani cal
card ‘and- pressed onto the card with the ald of a hot press die in a

so- called’ "hor. stamping machine." When the carrier band is removed the

mululaver structure éontaining the hologram tears precisely on the con--

tour - lme of the press die,. thus com1n° "f the transfer band. The card

thus ' equipped with a hologram is prov1de _n intermediate step 15 with
the user- related data, for example by a laser personahzauon method.
~The .result of .this production. .method l.S finished card 16 which, as

shown sé;heimatlcally in Fig. 2, is now eqmpped with 2 properlv placed

hologram 17 and data record 18 consmtmc of user—related and neutral.

data. _
Fig. 3 shows transfer band 19 in crossff_f_js'ection. It comprises a carrier
band 20 to which a separation layer 21 of -wax is applied. Thereabove it

. “has a pro’tective layer 22 and a -layer of”"i:‘lf_iermoplastic material 23 which

~ into which the relief structure is embossed.

. . moplastic material 28 gives way so ‘that

is somewhat less thermosensitive than sep

matenal 2:3 -is covered with a thin, weak: tal layer 24 preferably con-

sisting of vacuum ‘metalized -aluminum and ng at least less than 5,000
angstrom thick. When producing transpar_en_ ‘:ol-ograms one dispenses with
metal layer. 24, Layers 20 to 24 are.a mifinished product (raw band)
' To emboss in the surfacé rélisf” pattérn, one presses a heated  die—
plate onto metal layer 24. Under the acti .f heat and pressure, ther-
he relief pattern is embossed
into alumihum layer 24. A second - protecti la}_fer 25 and a heat-sealing
layer 26 a__'i__re_-'then applied to metal layer 2 n special variants, layers 25

and 26 are also combined into one layer: T

ration layer 21. Thermoplastic

Tthus produced material is an



and thus al so, high wear, one customarily reproduces the hol ograns using
net the enbossing -master itself,. but die-plates derived from it. Since the

, mol ding of die-plates froman original (gnhbossing nmaster) is also only

repeat abI e wthinlimts, they are prepared in nultistage nethods via so-

called” Sﬁ% ﬂfoduéyb\'vﬁ MBSHer ke wiSt Che Storgﬁeamie P ApBPt e Casily

" cust omarl nol

from the enbossing nmaster, the submaster or the [ike

“in gal v&‘ﬁopl%@%ilfﬁusﬁ‘%{%mfﬁﬁucqhe necessary method steps for this are

- wel | -known  ggd BesEcation bre ﬂ@sqm@dm her Qhel Brocﬁ'&l’ wWehstel . vdhe 09 Yas
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exist they are wused 1In .
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areas the layver 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 concour.of the thus transferred hologram always corresponds to the
_(_:on_tour of the press die, whereby more 'complicated contour structures
can also be realized in this way. The process of.-heatj-sealing is _k_nown,“
however, and is described for “.éxa.mple 1n fre-rﬁx;n "offenlegungss;:_hrift—"' no.
33 08 831. | | |

Individualizing measures with transferred embossed 'holograms'

Fig. 5 again shows the entire production sequence for producing a
hologram and applying it to a data carrier together with possible individ-
nalizing measures in a flow chart. In contrast to the vigw described in
Fig. 2, method steps 1 -to 4 shown in Fig. -5 as simultaneous production _
processes, as is customary .in pract_icé, Whereb,y'essentially only_' those.
method steps are referred to which are pa;‘.’t_i_cularly 'suitable in the sense
of the invention for individualizing the :'s'_t'andar-d hologram. For better

comparability, the same positions are mafkf‘_e_-d here by the same position

numbers. :
The inventive possibilit‘ies of intervén'tion for indi'vidualizing em—

bossed holograms are shown in Fig. 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 band (B},
- during completion of the transfer band (C),




a.great variety of ways on the subsequent "products." It Is
.. .fsundanmentally possible. to apply the holographic relief to the
‘ product in one- or. two- step met hods. ;bn one-step methods the relief
tructure of the hol- ogram: is enbossed directly onto the surface of
. product ‘;rpm@enggbweg @qnswrtﬂang hgy. hol ogram Depending on the
Tty .of é pr od uct. 1 procedure is inpossible in mny cases,
oviever, since*Ur ' ‘hGnF‘ilbsr'ffete Herformed on snmooth
lef or mabl e smdmgarammt thet heipehinorn thé dubgtrasardFace pressure. For
hi s reason, _ byt tﬁl angtr% 10 t h ). hi gher flexibility, one thus generally
Q

elects thetwos n r'ac- tice, by which the relief is first

r.oduced on an |nterrred| ate medi um e.g. a transfer band, and gl ued,
aled. or: Sﬂnmtlh@r |f¥llorflir?&edché Uaridls pREQEUGEel Nor ﬁt r%e('\&ro'i{‘ Atb‘lttoh%ugﬂaut he

nventive principle can be ‘used I n both versions, e two-step variant

S..pref ePRAFRRHEE- t hi s enbodi ment pernits a. greater range of
artation. Thi's holds in part i cul ar when a transfer band is used as the

>f medi at.e Thet fe bands are likew se produced in’
ever al ’H'L‘ tr‘?‘geﬂgq nL‘t’brY?'-_,_adﬁ 8n “ﬁt‘}g BrPducion PE&BFr P 1:tet'i'lt:t ure or the
esiréd hol ogr am quaI ity '

ind security standard. In this process
litil ayer r f t.idgs e - t j.ch ol qgr
! erpoesed Kt Sl Pldie] h8° AiErally® opBRLEF b S MIE" kRS 07T
-iddr ti _ona¢11efoastrwgturteo Thenst qare tviagiousi aeulwaéemeformt-r uet umeltistegen methods
1 %Q{Ibnﬂgora{miegu'&td—%ep pF&He%s Tah'ﬂa%eHEBﬂéOd

g. ate and conpl ex  nechani cal
oduct i Btﬁsﬁﬁ’éhlcﬁé@%ﬂé tf'd1 &5 B ?“‘é&‘p(ﬁ%laﬂ‘t VAR 10! ‘teﬁénf iihedPPligdsto giet he

ruct’ur esrfade be fHOOHsER et eréfdieqiitlg elﬂhlél PIEdticsisied sepdratbli Srortn'aihléOd
ep correﬁponds essentla. | to t hat cu

hesised
i o ngrgﬂwrg sefivsl ity oF R Yeuss” sEplitine g e15p R8s

dg)r appliads tor ahe- ne:__g“ative moid. This nickel layer,

'-Wh-x._c_:_-h is a pos-l-n v of the master, :s the basis for the further

pr‘odu‘c’t’io_'n of the pres _ _
bseq.uem;..holographi_c image an individual appear- ~
8

_-'--One~can give th

by transferring only selected surface areas of

- an'c'e, as shown in

the - master dunng This is done bv transferring the subsequent

holo_graph_lc image 10. dle—plates only in ‘the. outline of the area-of a’

‘letter, a numbering,’

ompany mark or th_e_ like, or by pretreating the
- die-plates in such. a. that the relief structure is only formed onto this

area of the press die.
There are thus E:

at number of equlvalent a.pproaches for producing
~ the. mdxv1dualized ho y

3.5 In a special variant, certain

i -;:-'surface areas of th ter are covered b eans of photolithography. A

' - positive~acting photo . lacquer is applied sfor this purpose to the sur-

face of the master. 'hen exposed via a. mask in which the shape of

. -the letter or compan tk is left open. Durmg development of the lac-

. quer the éxposed "8

es are' laid bare wmle the unexposed surfaces

_remain covered. The ess die is molded from this individualiznd master

.iin the known way, by the holegraphic rehef struct:ure is transferred
only in the surface ar eft open. L

The example of 6 shows an embos_ged hologram 40 finished in

1In contra standard hologramff'-él, the relief structure or



ferred from the transfer band to the subsequent product. In the present
case the product is preferably an identity card, paper of value, bank

note, etc. However, it isdl'so useful and,conceivable to transfer the hol o-
gram to video tape cassettes, phonographic records, labels in the cl ot hi ng

indusrry effogidithikr aRSd Mg @hn t e Enls%%a% 'e%th@éJd)rH@ig b Nughlon@uig- a
mat ed productTon equj pment-as in t method step, But in contrast

to step tKieEedpaurfage Heg 48) $yRbYizsduby- §?ﬂ%c ofter ;t%p&rbtremaémglg SHELEe of
to prevent  the transfer fram arr the quality.o 0 and
product, tH&°pd &‘trc olggraqﬂigrdgw (brgr aﬁaelt‘gsrs %% f’ﬁ’é“ fL g%‘f}b‘%en'

as e.g prsopmmer e dh tanea aaterrtalsuabyomgnngble efigsb ot wte&ermnham‘nag
“stability g | oad, etc¢., nust be accordingly taken into consideration or

coor di nate "W'th each ot her Different products can thus necessitate very
di ff erent nea%'ﬁreeslﬂ#-‘iﬁerarﬁﬁmyréﬁgﬂ be Hiledgrrapeatqhy tioanmPdiucef indigidyglized

grams is %Bf‘ersalltytr@@rtarerrea padgdaar obY Iah@ mapausgalﬁamstﬁ%tw&abuet %%N‘erﬂ;%

by contractors whi ch ce t C abels or t

product . therjjpd H’EFH&&“&F%I??GWE% ‘?f"affg% withsorher Beskeepl ai ned i n rmre

detail in th‘a?héotnlemmg:aw also dkenppiied tim Ehg sa&ne way to submasters or the
die—-plates themselves. :

For the die-plates, irreversible method's"-:'“ can also be -used due to their
limited life in contrast to the embossing master For individualization the
relief structures can, for example, be removed or changed in certain areas
by chemical or fine ‘mechanical processes. I-t- is also possible to remove or
destroy the relief str'ticture selectively using -fine tnechanical devices )

.The - die—plates 1nd1v1duahzed in this ‘way can be used to emboss a.
few thousand individuahzed holograms per plate If greater piece numbers
are required, several die-plates must be individualized in identical fashion.

Individualization varia-nt' B’ (during preparation of the raw band)

The production of the .transfer band 'takes place in . several phases.
In the preparatory phase a raw band 28 shown in Pig. 7 is first produced.
For this purpose a separation layver 21, t.hen a layer of protective lacquer
22 and finally a thermoplastic layer 23 are- applied to a carrier material
20,- e.g. a polyester foil. A metal layer 24 is customarily vacuum metalized
onto the uppermost layer if the'subsequent_:_-i'-fe-mboss-ed hologram is to be a

reflection hologram. For transmission holograms, metal layer 24 is omit-

‘ted. The layer structure thus described constitutes raw band 28.

The raw band is individualized by - ppropriate modification of the

layer structure, either by varying the iayers themselves, e.g. providing
differént colormg or changing oné or’ more"' these 'layers, or by selec—
tively .introducing additxonal elements, e .° printed patterns which are
superimposed on the .standard hologram in v1sua11y recognizable fashmn in
the final state (on the subsequent product).

For industrial scale production of stanti-ai;d holograms one requires a

large number of raw bands. By appmpriéjﬁe modification™ of the layer



Production of .the. enbossing naster A three-dinensional nodel is
generally prepared from the obj ect to be shown | ater, whereby the nodel
must be on a 1:1 scale for the cur- gy customary hol ographi c

t echni ques. The necessary et hod step or this is marked by Pos. 5 in Fig.

'ettpl?cﬂm96|ongx'c§hs1a1?eiﬁser'uftﬁﬁl N gt rM?EHé?" eI:ec: ﬁ’lcQ rﬁ?tghsﬁ.gspr?,d,u.ced

i I'ver- coat ed i'ntermedi ate step . ooram a
ref'er 1 ediuceo 5‘&§da’fq1eh°1°}§ﬁ“ﬁ§r fhath glifigF afery i §‘”P5Héﬂ‘“@bl§| dd 58%/’8? pp both

- second rm@izogécﬁai imi Nthdly ow@n aﬁrpe@dsh@ﬂ Thiegé nia@y.\sdxeghemueé'ianeweumat
the hologra hi e .can -also. be vie ) white light (without a
laser). Ph&PY e Y 14 gsn‘é‘t é?lbé‘ltcrb"’rsef’gﬁéﬁl é{a'ﬁfjssed inthis copying
operation: s et orersarst floay éndividitailizinge asw ebaraisvdst sot fee tiod dayer aofl
present. o %:Egﬁv%“ﬂ@ }iePO'oggraarm/o?S tﬁeh&‘{}hta%% %%\Lé‘l t&'éelﬁd(]tv&p?azﬁw sih@ce
retiet. uced “Rol'ogra ¢ referr

" seconddhgse: homgk%ems laltnrtmnq at:gt lienpar kel moelust eprove dheneelirid ssne:p 1,

the erhossing JRWHErin iMgPr&paned pt&f@mbwh%seecaaﬂebyrelml Q8RN £drN thlseC-
trogalvamc f.ashi on, the- ol ographic information existing. in the

mast er IAWBAFS e IF nist RBUF oPATSEPIE, tQ | RiISEnEUIh isaych m%!%%&eéf hal%-fb%t’éb
The embagsi nﬁnﬁ'ﬁﬁetderpwd(ﬂdtweéic.l Nedr@t @Mt @)step the> VWIEXPEJI6AIV ecolor

effect

An another variant, various metals 24’ mth different inherent colors

are ..-va_cuum evaporated on thermoplastic layer 23. Using copper, silver or

oold-' for example, one can prepare three di??eren_t-colored tvpes of holo-

.gram 'mch these ‘metals. The color of the m E'al layers can thus be coor-
_ .dlnated qun:e selecmvely with the overall - color impression of the card
; ':f-;"'lavout and -used for" e,x;_aznple to mark cards,_"*wi;}_:h different scopes of en-

t1t1ement

-In a third varlant an mdlvxduahzmg prmt d pattern 1s applied to one
of layers 22, 28 of—-the raw band bv convennonal prlntlng techniques.
' ."Suu:able printing techmques are offset prmting. silk screen prmtmg or

hd_iwdualization the printed

own techmques Por a small lot -
SR ;:. an remam unchanged over a certa ~number of holograms, this
.=~-:pr1nted_ pattern being. preferably coordinated - with the holographic image

or the like for the holo-

- so that ‘it constitutes a border, a central m
o ;.graphm ‘information jin the sense of a graphic composition. The overall
"1mpressmn of such an 1nd1v1dua11zed hologram thus determined in the
;@nted pattern equally.

equipped with patterns or

""-:fmal state by . the holograpmc recording and th

In a further varlanc 'the printed pattern

""'-data that vary from hologram to hologram. example of this is a con-

: =--.-t1nuous numbering, w_h_1_qh .an be produced ng a number printing unit
or the like. '

It the printed Dpatte qos'é:(ihe'nt" data carrier in

: a certam alignment. to the hologram, one :mu t ‘make sure the - printed
_'pattern and the subsequem; hologram are designed so. as to register ex-

‘--.i'u.actly one upon the other "For work in ex ';-r_egister one can use the

";'measures known in prxnting technology. such- as marginal perforation,

'regxster marks and the like
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10 unicate and is generally not used for enbossing hol ograns due

i te the danger of injury and of wear. Instead, a two- or nultistage
method is- used to nold "submasters” from the naster, again in

og.a_ll__vanic fash- ion (internedi gtee  step 8) and from them the
‘dire-plates (interme- di ate step 9). Starting wth the master

- the brmaster FheXigsba@SniREAL i ofe possmiéal hﬁf@tioﬂ Omclﬁﬁ"@ Pt &S Bfferent
prepares t he actual di e-plates as positive reliefs, Ich are then used

_ebos PHERENEriesddinney.efdvient olnkg Hindstmesalized mi%bé‘?rsalm TedNGE ccqfain

dle pl ateodc&dlarxe{mesmre t dved réﬂaﬂ@os@éﬁlﬁﬁsfm of S%Hiv}icil@dhﬁvon One
ce or,

j e-plat radu . large
> nifine ilras PRAFIBRYE fentlodndne s qannection BECHe arciupingfod o
?_i : _.ay'erpm:tsphotesncent alulbsr.enml sddclat magaakea spegidli dndiwyealizingd meas-
again- nul LL E fer Dband is produced in
several L}tr g%%%ﬁ%g%n(ﬂﬁ/ %gﬂal g‘.\mBQﬁQﬁh 2 into a preparatory step
10, “hol ogram é‘rﬁfe5$| g 8t ébomaanambwﬁeehhng:gpﬁesé'flzhat Is eqwinpedpAsatdsry

step 10 t he:GREr 'a%v@aﬂﬂxth' 2nC oRdIREHLE) QD ASPAD 7 pF&ée@Eﬂv@' 14dyuepush,
a way as to. | 0 for t r oubl e- free separation _in the ubseguent

al
transfer oﬁgf%l @ﬁtFﬁf&e Tt HEsa @PPHRof0 phiss StrEace, od 1?1’(9“6& OfI protegdve lac—
si npl est case 2Bhighd sthelt @oneghd byitRr evirgioptastie |layer 98 wAX badwiged otvée

carri er. b"%ﬂx alncsi’egh‘emﬁ‘nbossa lle lgslféaI'St‘J4CS Alsa¥.?readvn ggcsr ed nt%' Feqléfh%truc—

_'-:1:1_1_e.s of the hologram are embossed onto this raw band 28. After further

"z_eiye-r's 25, 26 are embossed. the productidﬁ' of the transfer band is com-
pleted. |

Fig. 8 shows such an individualized layer structure as it is disposed
on a subs’equen-t product, a card 30. A-Ccordi-ng to this repreésentation,
_-Drmted pattern 27 is now disposed over metal layer 24 and thus also
-'-over the relief structure of the hologram The normal vzewer thus - sees
pr;nt_ed pa_t--tern 27 as printed information. 1n_dependent of the viewing
angi__e_ thet is disposed on a background with metallic luster on which
_ _hblog}aphic information 29 is recognizablée over a large area within a pre—-
defined angle range. Printed pattern 27 shoWn‘ in Fig. 9 has be_r.h data 47,
W_mc_h remain the same in the series of the individualized. hologram, and
data 48, Whieh vary from hologram to hologram.

Individualization variant C (during completion of the transfer band)

In next production phase 11 the holographic relief pattern is em-
bossed under the action of heat and pressure into vacuum metalized
layer 24, whereby the embossing and the metalizing' can of course be per-
| T pi"oduction method. In final:

formed in reverse -“order depending on -
phase"12 a protective lacquer 25 and an a
are applied to the embossed side of the “laminar compound. A cross sec—
‘tion through finished transfer band 19 is s-h’;} :

sive layer 26 located thereon’

_ \For individualiéetion. an individuali'zifl p‘riﬁted pattern can be pro-
. vided in method step 12 directly on embo ed metal layer 24 or on pro-
"'t_ectme layer 25, which -is then covered by hot-melt adhesive layer 26.

. The prim:i'n-g methods and printed pattern,s can be similar to those in

»




hol'ogram is to be recognizable by reflection, a further netal Iayer W th
high reflectivity is provided on or under the enbossing |ayer. I'n
production step 11 the relief structure y$ pressed into the enboss- able
plasti‘cs’ coating with the aid of the die-plates produced in inter-
¢ simfiv LQJaITmmrhusarpamdLB:emosﬂélﬁ'élaCenéFhiu@f; EINS hgﬁlre Chger ieﬁ%l Wi at
Ieast. one I protect the rel.i 0 rrec ani cal danage.
" Thi s . prot é@% ggf%ﬁ'};gp 2%% Icf\Ot rpc%%gr %di ec?“% ‘HI ?TE? nitlapTrat BYeSFHé &
bossabl e k@pessizg layer @3 rpair the optical properties of the hologram as
e as poﬁshkﬂn%fe:FQfan\ia pkGHR ol S5 AFs {1@ 1€ POt 1rpeE’1§Xp1| i nﬁgr 8r\}elrxn

| ayers necessary for protecting hot ogram “are
st Hhsoregthodyzent aﬁ’i‘@r P“FHédl agttermyisr Dﬁ?ﬁmtdé?@t?vsemh@n-inyelt aadhesive

séal lner! agednd @rofafiteClavap 95unpr obI ematic tr ansf er and adhesion
e Transfer to the

“hol og[ gm.t e subsequen

- ORFHr &ﬁ]hhl gl? ofbeleﬁe"m%ﬂr’ﬁﬁ’rs“{ omtehéab?omﬂﬁ the gprint~
papér pavkrn come&alme lier bebweedrn Kﬁrdtb&ﬁsfaﬂ Leg}m ristadl Is8ady 20088 | gned,
d h uction o e.transfe

: sem%&méﬁg‘d Efodiitt  "Sth8 B;I%g? oPPrEFhr ebl fher 8°Fn cgﬁpqsﬁgerfﬁﬁdfc%‘fe
st ep 13 viewere belaye rﬁflgq}gmmgﬁal layer 24 special measures are necessary to
~make this printed pattern recognizable v1sually or by machine. S

: It is obviously easiest to make printed patterns applied after relief
" embossing visible if one dispenses with nietal layer 24 in the hologram

~#structure. In this case one speaks of a “transmission hologram," which can
‘.also be very useful thanks to corresponding_ __measures, that shall bé dis-
+cussed in connection with individualizing meas‘ﬁi‘és E. )
Instead of complete omission one can also reduce the layer thlckness
-An the range of a few. ‘tens of angstrom to.: \:o'btam a partial permeability
that makes the printed pattern recogmzable with sufficient clarity. By
‘ 'usmg special ..metals. one can' achieve an agd-1t1onal color effect since wvar-
ious metals, when they exist in extremelv ,:‘-thm lavers exhibit different
j=:color effects in incident light and transmitted llght

| Alternatively, one can vacuum metalizeé a_ dielectric layer  instead of a
.metal layer. Depending on the layer- strucﬁ;@re, such layers have special
7 .spectral properties that can likewise be uti};i#ed In transmitted and inci-
:"-"_._‘"--dent light. Examples taken from the numgf_o:us optical -forms are partly
' -"=permeab1e wide band mirror. coatings and _s__p:fe;_.:tra_lly close reflection bands

with a play of colors when the viewing angle is changed. In thése wvari-
ants the printed pattern is l.ikefﬂise- recogniz ble onl}.r at certain. viewing
“angles. Iﬂ a further variant, metal layer P ~designed as a fine screen
-%composed, for example, of metallically re tive and transp'arent areas

‘width ™ in ‘the range of 1710 mm and - Iess, ‘SO that ‘thescreens cannot be
: jh-_:;:resolved by the eye and appear as a hom_ eous partly reflective sur-
ttern 27 is recognizable at

pattern 27 is to be utilized

" ':.'-.'_-_j-_'_-"face despite their gaps. In this case prmt"

i every viewing angle. In cases in which pri
| solely for automatic detection it is useful,’’in a further embodiment, o
-i:é.:j:ef;.'émploy dielectric layer structures that act reflectively in the long wave
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is i i ni [ [ [ dinlay is
this is the finished card blank, in which the printed car _
} ;?{gZdy coated with cover foils and, if necessary, equipped with magnetic
stri pes, signature stripes and the |ike. However, the card bl anks existing
hi:s. form usually do not yet exhibit tige personal data of the subse-
card:owner .- : The hologram is transferred from the
: . bAaREctrah ranaeerhvsdiaat etranspar@hepinl 4chiel %h‘é@t OPa&@erea}S?szeengfa@he ' ﬁ%ﬁ_?r
: : B
e cage. e B L oBLERY b en, uv R, B vifblengiats: Fhe: mork-
machi ne. " r%"f‘?é“ﬁa?’rdldéﬂ Bremu the eaemhmdls Hdentifiabtall fot | RYEV-Sds¥abET G-
cont ai ni ng te¢dse. hol ogramtears precisely on the con- tour line of tge
pres- die, .thu CP ng off the transfer band. The card t hus equi ppe
wi th a hol ogr%lr‘ﬁ arnl pr°6\?| dEd | PTAH eholegran ewsitégg et ish readabltahemly_r?]n
user-rél'atémedatfaareﬁorraﬂ%garml mebu @a;#easeahggrd%ggehzgg W%H i?tp@ﬁleable 199 %e
i 0 s finishe
sgﬁgln;[at ?fcalhlhglrcs pw‘géj'%td ol S el Leg g ¥ pibdProsechive: taagger 125 phtmsecppears
hol.ogram 3PAGHR}Y Gb?ecér riécohtéd VliB)leos:sacsﬁaunganga‘ difielis I ol Sokern@Nend NEMLLA!
data. - nermeaﬁ:llél i SHOoMR H,ﬁg@sfﬁr peadn%a%ﬁerl n_er c&sssseéztlorlFl It congélsnes
a carrier 20 to which a separatiion Fayér C90SISES ik this £35pi
Ther eabove'™™ treﬂe':Pi"'ﬁas‘z"é\or Pt st iloeatedy eas 2@esumiben Ia;oe:re ObetMn”Q@Bréﬁt bE

material 2Brosbétthe -lacquies QQWEH@ahdh@s'i@etﬁ%re?DS?ndeﬁ r{ehs t@ﬁ%ﬁ nar.\r,\lgréﬁgnﬁtf%

| ayer - 21. astjc . materjal 23 1's cover
Iager 24 pr@?é?gﬂ‘ﬁf cHifee 1s stlserlyy tRcogmianbie misukllrzecasdingi nuhe aagtly

bei ng jat |®ekaliedsapphzently 06Rck baclag}gaﬁd OM¢ tﬂjlltecllgamg\c;ﬂr]né)rqgughgg SRRt
a0 a

Ezagfga;e;ﬁgﬁnnglbggsh p?sgdtc}iégp?raw wgﬁa) in Fig,i 3o ignieadabie w€ngepuitable

struct ure $8Sefossed. - To enboss in the surface relief pattern,

e a to 24. Under the action
of heat -and ""P*é‘??ﬁ?ﬁ‘g B e desiBhob? AN GBI natts. oftectainyalen. remlize
the:reli e?‘ 6§t e ifsg éikr‘ﬂésssedmfhan"q%tfer ad ummmrmayerrlﬁﬂ orA VR ed3N Ghon -

pr oteCti veinumus 'v23famdneed1®&'fttéi-ﬁabf‘ ngy desxgneaygg Ao SribRehAPR 189418,
ayers
et aI |aY‘%‘ﬁ 2c4\e lr'f'or?xples\?b svpaercltlgatsrange it can "also be further optimized for

these needs if it Is designed. not as alphanumeric ert:mg, but as machme

: i"' code e g in- the form of a bar code or the like.
| A further possibility of individualization by- which the form of the
hologram 1s varied is to structure adhesive layer 26 accordingly during
-completion of the transfer band. The adheswe layer is applied to the
lammar compound here in the form of a pattern. During the transfer to
substrate 30 only those areas can adhere to substral:e 30 which are coat-
ed with hot melt adhesive layer 26 even it

. the action of pressure and
heat through the -hot press die covers  a large surface Depending on the
shape and surface area. of hot:-melt: adhe"ive layer 26, only predefined
-areas of the hologram are thus transfe; éd selectlvely, possibly even
independently of the shape of the press dis

f:-_"---:_ favorable varlant of individualization since i
' operation during production . of the transf
\ in a relatively late stage of .the producti
the transfer. band can -be - put in inte_rmecff > storage as a semifxmshed
'-_'.fpro"duct without adhesive layer 26, this vz int likewise permits transfer
o ':bands that are in storage to be mdlvxduahzed in any desxred number of
. 'fumts at very short notice.

_-h1__s method is a particularly
s to. be provided in the last ’
fnd and can thus be added
of the transfer band Since




and 26 are al so conbined into one |ayer. The thus produced material is an
12 internedi ate product which can |ikew se be stored and transported
- easily as a sem finished product. For Iasigpl i-cation of the hologramto
i the product, transfer band 19, as shown inFig. 4, is pl acgd vméh |
- heat - seal i Ng,qhR¥Sa f cgrd, and presse
- onto it. TH Bre?sfiﬁg‘éﬁg‘%éﬁ% ﬁ;\?\ﬁhg%’“gs é%f%gg?gr ans né‘? die 34 or
''alternatively with a transfer roll. Under the action of heat and
. pressure, heat Aere@#2|1 ﬂiﬂall |@)iﬁilet3§n b@ﬂdﬁaﬂsﬁeh %Hhéltﬁé\]{ 8hd¥n §%%g@fﬁ%‘ ¥ig.
i separation _la mel. n removal of carri -
" The bond wit %'EB%t?ﬁete %féb‘éﬁw&‘?‘ﬁé g%ﬁié‘?‘é‘tt}%?n Wt IE%#Vﬂﬁilé%h@qurhkén?ij@lm
in the surftacne ar ehds i staghi ch thepaketiodns | muctﬁirlws rieeranih st@e el Yrans-
exactly bel Qs | I er. surt.ac re | a

y W BEﬁe fegirstg Fn 3&\[15 &n‘%}ﬁm%p 5% n%mls%ﬁ?e ?egglﬁa eérodglcﬁcgn

structure and carri erral renaln
| ayer strudigr ©ne2 ftaéld26af1éali% anosﬁgteﬂheel@@meénr W@tlgé‘somf demagsfey the BbH-

when the cakttiee fdyed ﬂr%séwetﬂlsf s4Be Bh%h@qﬁéﬁ{oﬁt %n the otﬁ&mh Hﬁ Of the
t hus transferrs_g8 hol o ram. .al ways corresponds:to he contour o
y

press die, whe m‘i’ﬁY dualizing| magsres 8fR oRAse t Pﬁ&‘ﬂ%ﬁb’s @atheaIl%%?rﬁélon of
realized i nnﬂmlﬂuwydafﬁ‘lelrpl’&ﬁiéESSr OhoReafays PRl bNOths KRAAWFbr hﬁ‘ﬂ@veﬁr 8Rd aihs

' Sc¢hrift" no. 33
descri bed fi%ev Wﬁ) transfgrenrtar.rtqgn o%f I'eemova or}‘gth yer: materla

Data can be 1nscr1bed using laser ins tion. -A ‘laser inscriber is used
to produce, through carrier sheet 20 or:_--:layer of protective lacquer 286,
irreversible changes or destruction in the layer structure, sucH as e.g. a
blackening, a destruction of the diffraqﬁibn_ structure, a removal of the
metal layer, etc. :’peﬁending on their posi@ion in the layer structure, the
inscribed patterns are -directly visible on:ithe finished hologram card or
concealed under metal layer 24. - ' i

Laser mscrlpnon is based on the absorptlon of the laser radiation by
the medium to be’ ;nscrlbed. It has been -foun_d_.:that customary reflection
holograms are ge,ﬁerélly very suitable t‘o_'_?'r_= such inscriptions. In cases in -
which the laser inseribability does not suffice, which can be the case in
particular with transmission holograms,_ﬂ.i't is possible to impfove the
inscription quality -by adding absorbernt colors or additives to one or
more layeré of the transfer band. In this . way one can also sensitize spe-
cial layers of the transfer band in a parncular way so that these layers
can be influenced Tore selectively 1f.1:he laser energy is dimensioned
properly. _ _ :

At high laser .power, the low thickr'l_é'

-

s of the individual layers gen-

erally leads to. complete vaporization of ‘the material or plasma formation

through the total -r-l_'a.y_er- structure. In th "ay'one- can obtain inscriptions
of the 'tr;.hsfer b,a’_.hd .which, regardless “the side to which they- are
applied, are always, clearly - recognizable on::the ‘finished product‘and can-
nect be changed later. This aspect is of.special interest in parr,iculax.‘._ ir
the introduced data are to exist in an unf eable form.

| ere is also the possibility of

ransfer band (Fig. 13). For this

AS an alternatii_r_e to laser insecriptio
providing mechanical’ 'perforation in the
purpose the foil in - t;he area of the hologram is furnished with structured



%
I ndi vi dual i zi ng neasures wth transferred enbossed hol ograns Fig. 5
agal n’; shows the entire productlon sequence for producing a hologram and
_ olcying it to a data carriéri.together wi.th possible individ- ualizing
'u.-é.;'rreasures in a flow chart. I'n contrast “Po the VI ew ‘described in Fig. 2,

“ et hod’'s wn, i g Si rrul s oduct i on, pro ses,
as is cué?%}%nﬁ%nws uE{h practi "ﬁ ! '8%357“ E“é‘ “Pl@iﬁlf} tpr%lgggd ?%ﬁ m’
aarfernpar tsuecubantl)mswdlebl Bori rparhieulatis eCQJflpluhe

- -Steps:.ar ehaefesrrmwge@mp' __
_.inventi OEJat‘fter pdidb e 1 eh i hie sis3ndakg chﬁﬁ’gﬁall;ﬂgrfxﬁ tBehbfgram is
tions are mar ked her e e sane 05| tion

.conparability, the sanme posi:
SFRHEEE bR rRines thgt |rﬁi“@P9eF‘i‘9F@'ﬁal f“dF-h the aid

“nunbers. also PPREIbIE niRigeyENs
i-ndi vi:duat iasn 86-Y Qhtronea o afw;llg)ga@ms are shown in Fig. 5 by arrows | abel ed

A to G bilit nterventipn are th en - durin
production ofR nevRAELT ot (AR b8 Used ot faoel Tnkrlitiem o e "PahARana
- 7 icalduemogakoobl méiermalofist kaownarsf e:lhebaennbe(‘C) and need not be ex-
Ialﬂgd(% mfowld%teg _él__%nsfer band (D) ' - during preparet|on of

: he Subs

. Individualizing measuré E (during preparation of the substrate)

One can obta;m irther effects by pez_ff_.orming selective measures on

the substrate which’

e - compatible with the ‘hologram used. For this pur-
pose, markings are : .'l'i.'e'd in the hologram area to the surface of the
substrate, which aré "r.er covered wholly or partly by the hologram and
. are recognizable thers
Figs. 14_.to 16 . nrst variant of these measures in cross sectmn

n _ 14 accordzngly shows a card 30 provided w1th a o
printed pattern 60° ov hich a transfer hologram 17 was disposed. Print—

-&d- pattern 60 is Only rtly covered by hologram 17.so. that the informa- _

tion represented by'-" ___._ed 'pattern 60 is only partly accessible. E'fg. 15

shows the card shou’rf'"n m cross section in Fig. 14 in a front view. If a-
transparent hologram _‘ sed, the -data die_p'osed under hologram 17 are
still equally recogmza le:_ since the hologram is approximately equivalent
10 a transparent sh-'_e_e; :

‘effect is absent.- In ‘sp

at the viewing angles at which the holographic

e of their recognizability the data located under -
hologram 17 are pre __f'ed from access. or f"manibulation by hologram 17
_._';':?:_;hereabove. In this way important mformation ‘of a card can be visually
checkable but removed “from direct access, .-whe-reas less important data

The data located unfii’er the hologram can thus be

directly related. to th ocated outside, have the same or a similar in-

formation content or '_:13 te to completely -diﬁ_ieren_t' matters. The use of a
reflection hologram furthermore also preVehts:"""'QVisual e.'ccessibilit.y, so that
data 60 located under ho _gram 17 can only be checked by machine.

. The data carrier._m -he a great variety of materials, e.g. the inlay'.:."
of a multilayer card ‘structure, an all-plastic- card blank or a packaging

ement or the like. The individualization vanant is particularly effective

the printed pattern,'_"'_; is'"disposed on the subs,t_;_pate in such a way that the




&
- 'during transfer of the hologramto the substrate (F), - on the final

pr‘bduct (9. " In the follow ng, the various possibilities of
.intervention Ato Gshall be explained. ,|ndividualization variant A
I (duri'ng production of the die-plates) The <di'e-plates are general |y
- produced: HMIQ&Iawﬁntd? bsormmi flerBBov &l 187 sHotddC Ll engThFie @hfasV '%é
L -e-. nt:.one- I sta hods for doing- this. a frequent

tﬁB'egflé’p ab8V80é§§ “H&"rc{je??efﬁ?ré‘ pf‘hsﬁhlﬁswéﬁnﬁbﬁnwt%@:hn% ONY the

h | ast ted f t he master resultin

nZ"g __ll__;ggngpgep A ehogelne RS (78" U7 cRBaPF oS (dramERy, of Hibmesed) Ry
i s :appl i edowd dhetmiegban vef nohel. hﬂngsram ckethl alymea pebiadtion & pesiticvRrly
copy. of t heeraBGLET in 521%5&93 utﬁasdeﬁ ul 0ol hgtarrl%lh% h@lfxepebgrdg)%trhggla%vt he ShERS

die..”. - One can give the s uent "hol ogra
appear- " an‘é%ta & ShewPapAr FPh walugy CﬁﬁaﬁsfePFiFﬁﬁVonmyhsﬁlzetttbn sheif aseper-

areas. of thesiomat efitillusi ABloghBh didi0-the TBhE hSndlORRd BvotteE?é&Sff?fxﬁ' BEee fsEh
subsequent hoIo raphlc image to the die-plates only in the outline o

area of af 59 ‘a nunbering, a conpany mark or the |ike, or by
pretreating t.l‘rmst die- pi attes previuish varisdys.t heintele paederef 66t emtwpees&nom y

f or-nmed . ont is,a e re.are thus. a at. nu

of equi vallgn% riapproa e§W1E Qﬁa{o{gogﬁc?iﬁg & | ga?vf%fﬁ%ﬁ"iszé’d‘cﬁﬁf'gedf HRroug wr‘i1
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is a I|e for this purpose to
pp dho logram 17p 15 placed on the data carrler Depending on the hologram

design, the recogmzabmtv of the prmted pattern varies. Transparent or
'--'partlv transparent holograms allow the prmted pattern. to be recognized
: -‘-v1sua11y IR- or UV-permeable holograms’ .._s.ho_uld ‘be provided for hidden

“inscriptions to be read only by machine. i':;_l?o'_SSi-bili'ties ‘for designing .partly
or fully transpa.renr IR~ 'andf'or UV4pertﬁeable holograms__were already
mentioned in- the above description and can also ‘be used. here.

i In a further variant shown in Fig. 16, a background with metallie

luster is applied to data carrier 70 in"" the- hologram area as printed
pattern' 72, which represents a coat of arms in the present case, but may

also be a company logo, character or s1milar mark. On the thus prepared

data carrier a hologram is placed that elther contains no reflective layer

o
P
Vo

or is equipped with a partly. reflective m_e__t_:__a—llic m_1rror through which the
shiny surface remains recognizable. The markthus supplements the holo-

gram or at least remains visually recog_njf":"

. through the glued on holo-

.gram, -"whereby printed pattern- 72 domirnia es if- transparent holograms are

. used, and holographic information 71 o _t:__a-hdard hologram 70 predomi-

‘nates in terms of the optical impression 1f -s'emipermeable holograms are
‘used. '

in Figs. 17 and 18, standard
which it forms a kind of

In a further wvariant, which is shown

~ hologram 17 is used in a paper of val

translucent register together with steel intaglio printed information. Paper

of value 75 is furnished with a steel 1n; gl p"r'iﬁte'd pattern 77, thal: is
- known to have a positive relief on the i ide and a negative relief 78

on the back congruent to the inking. Hol ¥ gm- 17 is applied to the back
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[ [ i r .V\:hiCh t he shape of the
face of the master. It is then exposed via a nmask in
letter or. conpany frark is-:left open. During devel opment of the lac- quer
the. xposed surfaces are laid bare J e ~the unexposed surfaces
-or enE -covered.. The pressidie is nolded Tfom this individualized naster

kn@n thay papdier by, fhe hol@gr aph Colt" ‘%hloe‘cst?tlr I‘?l:tag¥lglzliaglnt %ﬂﬁgﬁéx{%g

left open
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.Qrﬁbﬁbn .;.:tm|m5§m{ c n|(g‘fo iQn.. sta out _from amt oreetthgr
Ve surface 40 in :area AT ey suan1 #i% o‘én’rszé’SF%‘ bie 1 SAmAR
cer: vid8RT iy ffgipatnted payesn rraStEtthcaﬂcesabso:s bieous e vﬁ@@ﬁigt QHb Y froh®
pr 'du e i-adivibddkl icfedbapepi 88 hidder£oyef ef, rﬁf&%ﬁu&%fg k1§ g sgégﬁa ai nmﬁ
Sui Qge solv nts and the individualization operat br e e
&2 MAYBH: chh i stecpenizpple edhriongh hehsapripmayand) can be
er detseted, celmgr halyesint s elol@ram recE&est N The 1Sfried ' origina
iglr?)é{see metﬁods :l':n al so be used due to their Ilmteg FQE I'n co]t ést
-enbosS| ng master. For i ndi vi dual i zat | on the relief structures can,
: 17 and 18, the hologram

can of course also be applied to the front of the paper of value, as

shown in. Fig. 19, -:._?____hereby in this case onlv the apexes of the steel in-

B :'_g'f].ib"'lfel_%'_e.f are ‘co .ted with correspondmg patches of hologram 17. This
measu re ‘is particuls
-.._‘»;b'lind stocking.
_'_-h 3 '_.'hologram ‘cover

ly effective in combinatlon with a so-called "blinding"
since 1n this case mking 77 is —omitted and thus only

he relief structures _
T-hle ‘variants cribed In Figs. 17 to 19 are . particularh advantageous
--Sihce' the. =holc:;g'ra.m _._:__s_" aLwavs transferred ..fo the. rehef of the data carrier
congruentlv in a particularly slmple way, and such apphcamons (steel
'_'ntaglio prinnng or "'"'blmd stocking) fit partlcularly well into conventional
'paper of value designs and can also be mtegrated particularly easxlv into

e

-the classmal productmn methods.

'_Individuallzing measure‘ P (during transfer of the . hologram to the sub~
:5trate) : '

'band ‘to the substra_te by means of a heated transfer die. The transfer
] fow ] urface of the transfer- die.
tears "along the edges of
is removed. The hologram

'dhering to the substrate thus has the exact ntours of the transfer die.

In this method- step the- holograms can. :nd_i'.vidualized. by selectively

f'.the transfer die. The holo-

as. the press die, In thzs
orm of snec1al motifs, com-
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by .chem cal or fine nmechanical processes. It is also possible to renove or

destroy the relief :structure selectively using fine nmechanical devices.
- The die-plates individualized in this m%¥ can be used to enboss a few
" thousand individualized hol ograns per pldte. If greater piece nunbers are

f d, | t _ | i t |
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t e upper m)st | ayer if the iubse ent errbo sed -hol
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ted. The dr%&aal standdindr doldgnsm dES Gre b:ﬁsqugand;éd tdut-brez iy thamsfe 8. The
raw. band i hﬁndé‘%%/éwalﬂﬁiadun?%rst?g@r ‘BR{u{ aErﬁs”%rIdnCcatrﬁﬁ&s qfc. E?Bssi'bi‘é’ o
structure, eit var ers théenselv

differ entiraps At NBLIRYS Ic hRtiyi R asn e wnbarsr @foﬂn@n’ve@@alﬁzgderlsolognamy béél pro-

tively igfdiRguGilg A fiét.onﬁxlesgl BN he CzrdphR! | HirGeturBdt LEANSINI 6O &f €

superi nposed on thée standard hol ogram in visually recogni zabl e fashion |

the finalSUbSERREiaHY theres Ajabefddnt dpFigRUANE. can ¥Rn ; FRAIRES | & stpplgment

producti afhdlé sdranslace ph@dsogdfan&eorlﬁ'uitﬁﬁwﬂa@ﬁe@ | athge trandrRer dofs ra be

ban.ds' 'Bydegpé%r_e%prxlnats%chrTDdlwfalyCEia:[sl ?;Q ?gprgggnt no% only simple pictorial symbols

| or characters, but also complicated s_ystems_'of lines or guilloche struc-

tures. If skillfully designed, such a "hologram embossing” can be used in

_ as versatile a way as a prin__tin-g ink. Such -an application integrates the

_hologram into the overall printed pattern less "obtrusively" and can also

be wused in cases in which large-surface :hologram representations were

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

e -gram st-ructu-rés"~--one---mu-s-t merely.. make. sure .the..'hélographic effect and

L 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 presént only in line areas.

In a further wvariant of these indlvidﬁ-a_lizing measures the transfer

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

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

nently in the transfer phase, so that gq’_nr,_our structures varying from

hologram to hologram can also be p-rodl_xced in _'it_il_is'method step.
Individualizing measure G (on the final product)

In this method step the hologram tré_nsmitted to the substrate is
" modified by - punctiform removal, change or: des ruction in suitable layers.

A first wvariant is 1nd1v1dua11zauon by scribing information usmg a
laser pencil. Depending on the - laser :pax;___
various inscription effects can be obté.ihed t are based on the manifold
' interaction of the laser beam and the hologram structure. In this way one

can obtain both unobtFfusive material and color changes in the laver

ARt sratr O opriutro ShAASE! sudads” s 83,10t

n

ters and the foil structure,
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15 structure one can already, wthout any further technical neasures,

pro- . duce standard hol ograns that differ very substantially. in terms of

. both their color and their overall inpression. These neasures can rel ate

; 'g to individual raw bands or to batthes of raM/bands A first
~for -individ aI raw bands is to dye the.laye rotective
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-are. described for measure D. In contrast to .individualization on the fin--

‘:ished transfer band (measire D), however, the forms of individualization
-wstated here are applied to the finished pro.dixct,.-whic'h basicallfa’llowé for
. ‘individualization of any hologram. This is especially advantageous in par-
}-'.-t_icul_-a-r---w-hen~--th-e- technical- method is - -eir';'fploy-é:d for the ‘individualizing.
measures that is also used for .provid'in'g the personalization data of the
iqérd, Precisely for this reason it is particularly recommendable to use. a
‘laser -inscription system. In principle, h0wéver, 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.

J—

Combination of individualizing measures

The above-—described individualizing ni'eaéures A to G allow for a
- hologram individualization in the very--differfént steps of die-plate produc—
~tion, transfer band production and produ‘ct manufacture, whereby each

-smgle measure offers a very great scope of de51gn and has its own char-

" acteristic - form for -the --particular method-. step Starting with a standard
hologram _one 1s thus shown very dlfferent ways of making changes for
producing very different holograms despite the use of the same- embossmg'

master. These holograms in the final produ_qt;.‘ allow not only for individual
characterization, but also for the protection of data located on the

product.
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final state by the holographic recording and the printed pattern equa
Ilﬁa-’--f:-urther zariant the printed pattern is equipped with patterns or
[ at vary from hologram to hologram_An exanple of this is a con-
"nunberl ng, which can be produced usﬁ ng a nurrbertﬁrl ntlbng ugzlttdg{a
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N ételr{safoﬁe.“ms mr?rrgprg g%&r? he ollggfvp‘ albﬂgg ni§ESHERe s UPe G toga
d- p:ﬂ°tter°ﬁ”’aﬁﬁ {ped siﬂi@éatﬁé)’it Pe| gr &t Bis dewi gieeitedo ca@bir@tion of

eﬂﬂdl@l@hhy mﬁ@uﬂéﬁoﬂvﬂlt hfdmﬁbﬂgﬂy 'fx?&eﬁ%% kgﬁé‘ E&(s%@%]mtb IStegqer%ggen

printing
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si bl.ohadr i e | srased neh udRethﬂldiﬁﬁgOfwﬂérfebe[ glnﬁ Egﬁ;t%% I%%,gg%rsg: Otrg],gsme
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e p@@éjed"iﬁéaé‘ia%ﬁﬂes 18 gr Eeed‘ VPt d‘gé‘ftl]egﬁ‘t??er H°s%ql§prrust al so specially

lize ecCi a ornms o
ﬁal n t hi El&oRRetyorshomse ans éndifr vidusiizeds heligrax D‘r’loﬁphﬂtzﬁﬁcﬁéliograp ic

ot nces1nﬂ&}m@,blo'ﬁay3m€1$§§3e§éz%§s é/rpckklxael' sﬁ;g?/\e/ of ﬁ%gegi%dgﬁ& gl@fgﬁ: ©

& Sp?%l‘jﬁvﬁpéégtgg?%lé&ns& |15ed>ramve only t I athe nmrml dufald yeopti BEedrms

Of_. pl(ntdmztdlu‘aelelt@g:qmeastﬁ'g BYT i At Qzﬂepﬁré@rﬁf Zﬁle\gﬁcggggrgé :jgl\%“it ﬁtk}ere is. a

p::asPlfg%I ayepr Egéoréﬁgll Xﬁ%%&‘a %el‘and hologram-specific data 85 inscribed

with a laser pencil on the finished product (measure G). The outer pro-

tective layver of the 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 -
_coat. of arms as a yellow tinted hologram - that clearly shows the de51red
-'holographm effects -at certam angles. The::hologram . areas surrounding the
‘coat of arms appear green (the secondarv color from blue and vellow),

""'-.Wherebv -the holographic . mformaclon -is also recogmzable in this. area,
although 1less trenchantly. The apparently éreemsh vellow rectangular
: hologram field is limited by a blue frame that has no holographic effects
© but supplements the color of the holograpmc representamon

Fig. 23 shows a further embodlment in which an individualized holo-
.éz gram 42 is used that has the contour shape of a circle standing on a
" rectangular bar. The shape of hologram 42 is embossed by the contour
shape of the hot press die (measure F). In the area of the rectangular
bar there are numerical data that were produced by means of a laser
~ pencil and exist as recesses in the hologram area (measure G). In the
circular area of the. hologram a printed pattern 27 is provided in the
. form of the letter "A," that was provided with light . blue ink during the
! eompletion of the transfer .band (measure C) suvery metal layer 24 pres-

-ent in the contour- is- disposed above printed ‘pattern 27 as a2 semiperme—
_ able mirror. The entire layer structure is Iocat:ed on a .yellow background ‘
prmt 60 that is provided on the card substrate (measure E). '
This hologram structured in its contour appears to the viewer as a
;__-=511verv surface through which blue printed . _pattern 27 is recognizable. In
‘a given viewing a.ngle range the holograpmcally stored information, which




-
i i ief struc-
[s layer with a netal layer 24. As already described, the relie
th‘ 1¥ the hol ogtram are enbossed onto this raw band 28. After further
*'25 26 are enbossed. the productign of the transfer band is com
4 Fig. '8 'shows such an individualized l'ayer structure as it is
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?-'“t'he et al’l 2|uﬁarc§ﬁn@f“108 r BEIpRRd pRgtteyry, in n‘Vhil@\/etrf@e copraies - dépﬁﬂdlﬂg
“on t he prreduetsi ool natehdeft lopenf (Medsupbase ﬂr%eagegégr?ﬁte'dg%ﬂoggg rg a;psd
- t her are a 0
aﬂeafgﬁs'na\;retﬂé‘gmssg@“ &&%%g%% Is}‘eceh ¥hopo tﬁ\%g%‘gﬁaf” Fﬁ|’§hé’(ﬂ°‘t’ltd&ﬁsﬁ§¢ Bh‘hdt‘l@
-s--‘shown ouger; grOtSCCl"e losarsi flaverd 2. i 2a) i e, caloreddicMirdyaldrdi 94 Plh&ied
ttern ;_Q-anc,be pro- vided in nethod step 12 directly on enbossed netal

4 or tective layer 25, which is-“then covered by hot-nelt
el ayePr égeTh“é‘ei‘Yﬁi"nttPﬁg trpBsiveeRt aelément nicedsispiagt @fnswoarparke is

f"j_'_-_'lmla trecdgrdsgblen from the front as a steel pr1nted motif 101 and from the

""back as a red colored hologram with neoatxve confour 101 left open. In

-transmxtted light the :two elements supplement each other in such a way

ithat printed pattern 101 on the front fits': mto :the. recesses of the holo-
c’r'ar_n without a gap. '

~ Individualization of volume film holograms

As mentioned In the .introduction, the 1nvent1ve individualizing meas-
c-ures are partlcularlv useful for transferred embossed holograms and can.
f..be integrated well mto the production process However, the inventive
-application is not llmited to this type of hologram In the following the

~utilization of the inventive ideas shall be described in connection with
‘Volume film holograms. '

- The essential stages in the series p uction of wvelume holog;'ams
include
— the preparation of a primary hologram, o _
- — the reproduction of the holograms bY'coﬁyin'g. :
— application of the holograms to a substrg'_j__j__t_;_;__’e.

With referenc-e to Fig. 25 the method steps shall be explained in more
-detail in the following, whereby only the deviations of the twe methods
will largely be dealt with on the basis of the

details stated in Fig. 2 and
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i ndi vidual i zation variant B. However, one nust neke sure that the print-
| &g ~operation does not damage the relief of the hologram present in

- enbossi:ng | ayer 23. 24, A transfer %nd produced in'this way is shown
- in Fig. 10, whereby in this enmbodinment the printed pattern is present
bet:we n. hodj;me) t adhesive |ayer 26 and protective |ayer 25. ~ After the

- hol agram - ‘has been transferred to the card body;, the print- ed pattern -

. cones to lie BBtMEsROEaF@PHAQY 30halsgramt i neajrded2drem apmodelaanta fahome-
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easi:est tanemtkeapdl rflixea{nopatches nshawptdphde afdter rephdsRints €PROS BhiftthryVinoldH €
if one di Hﬁes wi th netal Iayer 24 in the hologram -structure. In this

case.one s"pea s of .a "transmi'ssion hologram" which can also be very
useful - t hanks Fremc oityeespumdirtig hedegrames fhathatorsesgidndse tdi She euswesingn ma-

connect i orspwtt hohadicyistakhib i N2 KB ASKY €Rufiber of I:S';?ite a%att?JutC L fe the
0 e%v

om ssi on one can al so reduce the layer thickness in the range
tens-6f anlgSeFBRIIALE  NLHASTEr paFan alteosesaRyapiori fthet I?atbomdeshmpﬁe%m»prmnc%d

pattern riheogppgaly ef Whehseé?dtfdfalrﬁl 8BlogfAR | fsy -a BYirltS1 N 0osdpeAl Ei:'roé”@%%a|tﬁat
one can ac({n eve_ a "Ergt onal o‘gor ef fect, since.var- ious netals, whe
they = exiSUoTn @ Redodt *‘ﬁ RIATATY am meehafiieall¥ s ferent col or eftects in
i nci. dent l-i ghtn andrtucnaasmﬂ tlerkd |agi1nunts of N:dpaes\ah:e/edoy beO R epatedv TESHH MEhe
met allze ébr@lhgl'f(:thr 'lggxlaf?ﬁ’eﬁt”a%f%?gnpftﬁnes, however, it is recommendable to
avoid damage of every kind, in particular scratches, etc., by preparing
seconqarv holograms from the primary hologram as working specimens,
wmch are then used for the subsequent e\:posure of the final hologram’
-film in method step 1T1.

- The secondarv holograms are prepared by conventional technology in

Lm:exmedlate '_.s"tep 109 in a way that is approximately comparable to the

..—.production ...o.f.:,;r.he.-_su,_bma_suers.—ot: the die=plates._(Pos. 2, Fig. 5) except that

no pi‘foto'r'esi's't material is used. but customary hologram films.

i in 1ntermed1ate step 110 the films requ1red for the volume hologram
are orepared Holograohic films consist, as is customary in photography,
of at l_east two layers, namely a carrier material, e.g. a polvester film,
-end a photosensitive emulsion. . _

In method step 111, a film fabricated in this way is exposed precisely
es' in fnétho‘& --"st'ep” 102 for-'-.' producing the- hologram to be used on the
produet. This is done in the known way by employing the orlgmal holo-

graphzc structure that was utilized in e__:x_posmg the primary hologram,
: :@Xcept that 't:he -object is now replaced by ‘the hologram film. A conju-

gated refererice ray- (reversed ‘in time and dlrection) J.S directed onto the
-secondary hologram “This produces a real 1mage at the original position

- 6f the object. With the aid o6f a ‘second reference ray "the wvirtual image
is recorded on the hologram film. By automatlcally repeatmg the copvmg

operatlon one can thus prepare any number .of holograms in semes pro-

ductlon f..i . : .
After exposure the f11m is developed and fixed in intermediate step

112. Additional layers_. _s_uch as a protecti\ie layer, adhesive laver, etc.,
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rret al layer. 'Dependi ng on t.he | ayer structure, such layers have spegi al
spectral properties that can |ikew se be utilized in transmtted an
dent |ight. Exanples taken from 2&he nunerous optical forns are

E o | e, wi de band nirror coatings and. spectrally close
:ii"g‘ﬁgﬁgl%ag V\ni\pr?l’a?%pl ay of colors when the viewi ng angle i s changed.

se- var Inteamediatbe spep Nt e'd pat pividéd fdrk%WvS‘?TJﬁ%ﬁ?&m é’ﬁbkﬁp Oﬂ| ?/Sdﬁgd

: b @ further variant, netar layer I's™ des
e at e B 00 e ARlerst BnLRANE ] 1 U1 st Soie 98 Vet esomsest ot

ans-par SRt afraasferoband .by side. The tranfsp?rent_ ar_e:rs]dalr gss "

_ ] nge’ o
ZI Tho ¢ Jnen sauseie) 1t dhdhartl Sf° melRE°sh o 0 s Respanesgameous
p rtly: Pi’PI aBglogaus (ro- theyeabesag thelqgnemr gaps In this case p\rN;Tnt ﬁd
._'patter n 27 il rmmgal 264y e at tRYChY)] ogk £ Fbg aq,? +n%}cﬁasse% tfgf%clﬂgaﬁnd
-prlnted t l-? to beé utiljzed sole |
s usef ul’ A usru[%ﬁé’?aténﬁélﬂl BAt PufR?Sénp‘lh@ye ateeld;éferrem pawgiyrilities of
structur eétmhmtenactfor efixéng i Ved yhbdlogrdrhe td OB VEYstrate. \C/:gmpaoﬁgetec’i\?mtuﬁ%

t ns rent in the short wa
18 spgptd}@ée (ir@q%g%ilagt ?‘]g:]et cil'r\dzl[i) y °B} v@énswtﬁij’nt"amj laménayee it jighe ,

rkl_che ¥RJ rsetmmgeh.oadmitmmrt mzbemtbut sushi dentitbhab) ecdis. A

btain "hol ogram
Sidnwec#$@- the hSOIOLM; hed LEYen can .0 n
wri ting sttrag\t |str2adabFe IrclnnllS punc n‘}] ; |°nfr-aer 2’@"& a?ﬁ'&e ﬁﬁceﬁeP&I q“éy@% 24

_ s, desi ghed 4s an | R-per rreab e | ayer
o ' The flnal Pre 15§ processed in method step 115. The measures
.performed here are analogous to the steps necessary for embossed holo-

~ grams.

« Individualizing measures_ forvolume film holograr_ns-

The 1ndiv1duahzmg _';_measures to be used for mdividua.lizmcr volume
holograms are likewise.. ve_:_v similar to those descrlbed in’ connection with
embossed holograms. '

sure H) are thus given in method step 102, in
3 is given an individual appearance. by inserting
ems at a suitable .place in: the beam path, so
e is accordingly changed or only recorded on

| First possibilities (
- which the holographic:_.____eg:p
mesks or reproducﬁion__-
‘the hologram film in se" ( ed surface areas. In this: way one can give the
holographic image a. particiilar contour shape, for example that of a block
- letter, or leave out such 2 shape from the holographlc image. Since the
i-'__;-':'duphcanon of the holog s in method step 111 Is essentially equivalent

" to the measures in method

step 102, the same or similar measures are
ization variant I. '

_ During production of the holographic film (intermediate step. 110),

"':'.'ind1v1duallzmg measures are possmle in _analogy to common photography_
by coloring the carrler matenal or the emulsmm layer with suitable dyes
or providing additionai dyed layers above or "below the carrier material.

It is likewise poss1ble t:o prmt the film matenal on one or both sides in

.._thls individualization variant K. Since when volume holograms are used

.. -also possible in 1nd1vidu__
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It-is covered,. for exanple, by a protective |acquer 25 that appears

. opaquely black in the visible spectral range and is transparent and partly
; e inthe IRrange. Printed patterp,27-consists in this case of an
ective color and is |located, as described above, between |ayer of

_.Vetﬂ@Cﬁ}h?rlagérafkd RLPSANYE la%}éﬁ@d P m %B%F%E%%q!%‘éu&?{ﬁpwu%cc

' aphic inmage is clearly reéecognizab
i'zed t%ﬁfd&reéntwhbﬂéek %éw@rmerlam lihes sahie tdopeeiviaRleyr tnt @aripathe

.50 séowieby rilfe rhfr@&ﬂfbr{dlﬁgﬁf | i Qddlﬂq%nhﬁ RRAVAIRI 8148 NEedhided bl Ben
Sensors one can al so

e n of the - rlnted pattern,
ﬁn?'paréngrartgl ng“'ﬁﬂ%’?‘ﬁ% Eb‘ﬁ‘an‘@eo‘% RTEEXBPER o -BE By Fith SRitable
, conpictutd meoifs| ysuchfaqomumbeﬂngaht g &7the lidaesi gned as information
S .reada o] spectralk ran | t cq al.so
r opti mt#zogld ln#jﬂndﬁg'ﬁﬁmg rl]“ %es L Q[elé, déSlgng%’eﬁ%qc ®as af'ﬁlqﬁnﬁ?re?’i‘
g, bueagyepndesaréded ebdélg eb gdug rr-0t ke f pratogdus dvasibtibidiesorDueheol Ehee.
her di7esehbi lhotdgraphici NGiny | Elb!?érﬁrﬂat E&ﬁ'e Qé{a?%mo(hg hidhe bgr rHelcggsérbe

'hol og am js varied is to structure adhesive: Tayer 26 accor
ring  cOmpRet PaRic JRVeREVe: idsrstisr Kpawa. weaeﬁégweonq ay8l be @sprlw

) thenerpertcanposed ﬂeerrefdrﬁ e bé CH}diSllamfedahél@ttern Dur i ng the
‘trarisfer to sub%ratee 30tonl ! ?se arg Fuere t.0 subst g 30 .
whi ch”ar e coatt> B3 SHRHT HY méj1 ¥° alh §T‘V€ €26 VRS ’tVH ugHeing,
of  pressurmeasures hidattot i otayh bmecmbinpdegatldl eaﬂoveﬂfera dsar(gee Spleb&€L. to

deendlngtgﬁahh%mwesgggﬁezqg lﬁ§gh£ﬁ area of "hot-nelt adhesive |ayer 26,
onIy pr edef i ned areas of t ogram are :thus transferred

-ively, possibly even i ndependent|ly of the shape of the press die.
met hogbrige af Rplicatibar | Y favorabl e variant of individualization

t is to be provided in the |ast operation during production of
ransfer band and can thus be added in "arelatively | ate stage of

r-oduct i oindivtda di¢zedr amségi"ambandve Sk NeRie rbh@e & adlvpiRationaRda€ aRilDepe

iI:ntgLied stor send fini she W t hout adhesiv

3 26, Gﬁ%}ls {\l/gstrh?gngg Zlé’%b Mt £ gf gPe’ g%nhgm{gﬁ%ﬁ‘sa’?’é‘s}’ ne™ 'the
storage t Gubseqwrity i fingl |Dze@1uqtn Bnys desimaed mntiee 06 apply holograms to the
surface of . da_ta_ carriers. The. data carrxers can have a paper surface, as.

do bank notes, identity documents, papers of value and the like, or else a
plastics surface, as do identity cards, - p_lé-_stics bank notes, video tape
cassettes, etc. In special embodiments iﬁhfé"-hologram can be limited to
certain parts of the product, while in oth_gné_ ‘it covers the entire surface
of the product. In the field of identitf'_fcards and credit cards these
different variants have now become co'ﬁﬁion ‘practice. However, holo~-

graphic elements can also be embedded i

hé products. It is thus known
to laminate holograms into multilayer plastics cards. The hologram can
exist in manifold embodiments, for exam a safeguarding thread, in
the form of a logo, an integrated picture f or the like. It can also be
introduced by a kind of mounting techniqﬁ by which an opening is pro-
vided in a foil layer of a multilayer car dr: the hologram to be glued
into. '

It is likewise possible to embed héz
paper, whereby the- holographic material 1
cut into bands, stripes or planchets. Thes:

added during production of the paper. W]

phic elements directly in
e’fef-ably prepa}ed by being
ments should preferably be
by i-he protection technique
is-particularly effective if it is present in:.the paper in the fo'r:m- of -a.




umts at very short notice. 109
| Rdi vi.dual i zi ng measure D (on the finished transfer band) Af ter
' final conpl etion of transfer.: band 19 sh?(\gm for example in Fig. 3. there
are; various other possibilities of i ndi vidual i zation. Individualiza- tion
S thios. stage, of d ar favorabl e since the trans- fer
and exi st &4 %’t ﬁ%‘gegg%g&ig%n%dnr?ags % f1 éin%d internmediate product, on the
one ‘hand, andDus pe othet Bl efwmbare|of vD@IS$1bi‘? oﬁﬁrléélt?ﬁge He tﬁé’eﬂF’@n gives
tective |ﬁy rg_gpé,%seﬁte |ﬂ$5§fﬂlﬁt\5t@ﬂea(ﬂ{ptfrh’e ﬂf@thﬁﬂal ddaer obkedtihang. the

The i ndi vidual 1zl ng neasures, are based rlnarll t he inscr n

i ndi vi duaFeduigal |$ﬂd/8ﬁed8$18ﬁDF@aF%eF%edéf st‘ﬁ’é“ ré‘(h@f et B rSr?‘t?H’gi m-
-Lr reversi gh\gﬁdg&nﬁl@é ”H&lb@fb.rihfic rmmlna@f ai'é”leuéeﬁyeds rrﬁteermabnng basf3at ahean
- be inscribed using | aser 1'nscri:pt,.an aser i er |s

“produce, PRYBRHAD c%ﬁ"r”l”é‘?s sB%%%lgk‘é“‘*Br °Ifay‘é‘fm5f n%?ot &Y OHﬁ(gtgqu%rm Plgrely
Cirreversi bifeemranggesum ddshg ugiitorthei natdee nwyear sifr possibde gm@halasv@'l«'g- a
bl ackeni ng,, g dpgl &a%hgl%eoftemﬁ i Lisbachian Rpiiet Wre cng paARYA plqdike-

- netal |ayér, étc. R position 1n ayer structure, the
- inscri bedmepaitélon§haar1é GI$ reessiBje Ws%‘tﬁ!’é th#) Pl’ﬂé‘ucf-l ﬁ‘?s*h‘é'lﬂ’s’: hai oﬁ?%H‘h'e'
card or gepeeal ed under netal |ayer-24. Laser inscription is based on
: the-absorption of the |aser radiation by the nmedium to be inscribed. It

. has- been found that customary reflection '

l"
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cin partlcul ar wwth transm ssion hol ogr ang, it is possible

s¢iiption quality by addi ng absorbent colors or additives to one or
smoreifayers of the transfer band. In this way one can also sensitize spe-
é'c-.i'al----- ayers of the transfer band in a particular way so that these | ayers
can be influenced nmore selectively i$laime |aser ‘energy is dinensioned
properly. At high | aser power, the Iow thickness of the .individual

| ayers gen- erally |leads to conplete vaporization of the material or
pl-asma formation through the total |ayer structure. In this way one can
-obtain inscripti dnsysremheomnnisingf er séxdesl ofwdiacd), careiges, d|11€$§aﬁfcu1l£he i9bfi8ry
“to "which eihm sapp! e ecqgni zable o

fid i.shed. produ)c(tmg!?\ﬁ cgﬁ-vﬁ%te g ﬂﬁéange% Wgtggébvyfhl sgggapecc‘"lml‘%S Eﬁelg‘b@eaaro

) sriest. i Mpart Piad) apThipiy h@ff"ﬁtcﬂéﬂu@énl@m@ aqomtainieg| staridardn information,
_unf geabl ehafmrcnerized S that aphRENaE | S ' t ere is also
SSi bhl | 4% of row di gg bnechanlec{gel tsglelre o?get |dg1?i‘%%§: B?h Ele?ﬂg eIP $and
13) . S Pnitd p%ﬁeﬁ‘o the qifrpetiant pEugiuras opr tasmbinedgriam oiter ele-

shed mgnt¥s dnr lsutlmredway as to differ from the rest. of the series m opticatly
or Wt punched pat% ern

'perforatl ; a Ki ter,

that s p%%gggxﬂﬂge & H?’o y kS rer?unc eng g ‘Ifbrtrtfarf‘if@lﬂc&lﬂny sEBrgsures
cated per¥HHAr] dﬁ‘@ Qq%btmmynalved\ vather felementsolegvam A hebai@nvédal) S
aI SO pOSSIﬂﬁhﬁ'e'%@ldiﬁeaﬁ@grtﬁ\é' %a’ﬁ%@h'ﬁﬁd%zt h@tgmlglﬁgﬂ\é W &gr Itﬁe \cl.\mtttter} te gmgrl\tjs

cannot be undone without destroving the diffraction structures.

2. A data carrier, in particular identity card, paper of wvalue or the
like, having an optically variable element, in particular a hologram, -exhib-"
iting diffractxon structures, whereby the diffraction structures represent
.'standard informanon individualized by nonholographlc measures charac-

) terized in that the md1v1dualizat10n exists in at least one laver of the

R element and/or one of the d1rect1v adjacent layers .of the data carrier in
o the form of irreversible changes in their 'standard appearance which per-
mit clear distmctlon from the standard.

3. The o_ata carrier of claim 2, characterized in that the individual-

~ lzation exists by virtue of compositional local change in at least one of
. ) ~ the layers ‘and/or the presence of additional optically recognizable
S elements. . |
_ 4. The data carrier of claim 2, characterized in that the individual-
- 1zation 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-
“ization is berformed by reducing the surface area of the metal layer,
.- whereby the remammg area of the metal layer is . integrated composition—-
~ally into the layout of the data carrier. ‘

7. The data carrier of claim 2, characterized in that the .diffraction
structure 1s replaced in one or more partial areas of the diffraction
element by a nondiffractwe area.

— ———

. ———— s - 2.

hol ogr ams are ' .gener'-'a'l ly very suitable for such inscripti
i n“which the | aser *inscribability does not suffice, whi ch carﬂﬂm "le ili I"I



B

of an X-Y controlled graving tool. The apparat us t hat
~laser.inscription or the nmechan- i cal renoval of materi al nmmmmﬂllm |“|
5 .expert and need not be ex- plained in nore detail here
ndi Vi dual i zi ng neasure E (during preparation of the substrat e)

n:fobtain further effects by performng selective neasures on the
Ubstrate which are conpatible with the hol ogram used. For this pur-

' pose,  marKki ngs ane  @RR! icafriet noftaetxholzogEMac@éﬁ@edtm t (it ts Wief aggsofodehe

"~ substrat at er coy. er ed artI e ho] ogram and
are recoéﬁ z'élﬂ(% ﬂt%gfllefw{ﬁi‘gﬁ ement is ﬁ?lﬁgedo f.% s%oﬁf’hlﬁrf"t V§ari ant of
t Hese nmeasur @s iThecrds: seotieon of amthiimn.8,a c&uaoam:evilzew iFi ghaﬂ4tlaa:cmye:h ngfl y
-shows a K r t er transfer
hol ogr am%w %.9ch ‘?és@ %ggcf%{f’gba%ﬂp f"@hﬁg g‘%n&r bg&bg}{ su‘ﬂ/@i‘i{% gcover ed by

hol ogram 17 190 That dtalﬁe carmemae! ttlatm 2y epharagtanéeed bn,n pthamed peasteran

60 i.s onljysfaRr tl!ayeracd?e§ﬁé bhferalctidn lzﬁemeiﬂo‘ﬁ’ﬁd?&e thel guﬁfﬁ@é“’ncf rl'hﬁ"ﬁ)éﬁst:rat:e
section in FI%% B ina front view If a-_ _transp arent hol ogr am used,
e

the data @'§ Gt\?ieinfﬁ’iﬂcé@narﬁle‘i‘%’maree‘m%’t‘?I B é‘tfﬁé [4pver e%g‘iﬂl%"éﬂl ép—-

since theaelaohm@“ am is approximtely eqw vaI ent to a transparent sheet

at the view s _at whi.ch he_hol ¢ hi-c f _ In

apitecor heit r SR8 TRIELAATIS oo GaPh Pocairactaiesd ol QePant 19A5tare
pr ot ect ednfidemlaperc eds the - didfraotioat elmnemty ahdtm‘grthm sufface heft eabos'ebstrante
this way cJo'irQPér& ?@f’ th T RFABL QD e‘i’ém@ntc@fcﬁitb‘ffsn bﬁ*lﬁtédJ%altﬁ/ernChECkabl e but

renmoved from ect access, whereas less | ata remain freely
“accessi bl e. TRe Gh¢adpbratddiainEdr clsBShA oRfrhint l.caharpeterized dnr skay ythe

rel ated. ptrmtelaosetté}ﬁat@dofotat ot thaveist mﬁarﬁs@q@ex&r_ Bunfin@dedt bP-reflective

formati on caonten rel t.0. conpl et el ifferent matters. The use of a
reflecti A HY & &ﬁ? O r ¢ Eﬁ"ﬁ‘ﬂteé &5 &y é&ﬂgﬁts visual accessibility, so

t hat 13. The data carrier of claim 2, _charegteri_zed .i,n. that one or more

' lavers of the diffraf:t'ion element are desi'gft’ed in such a way as to be

transparent, partly transparent or absorbent in predetermined spectral

ranges including the infrared and UV ranges B . -
14. The data carrier of claim 2, characterized in that at least an

inside layver of the diffraction element_arid/}@r the surface covered by the

diffraction element exhibits data introduced by means of laser inscription.

15. The data ¢arfier of eclaim 2, charaéterized 'in that at least an
ms1de layer of the diffraction -element and/or the surface covered by the
hing.

dlffracnon element exhibits a perforation or p
16. The data -carrier of claim 4, characterized in that the diffraction
element has an indxviduahzmg contour shape*’"such as a symbol; a company

logo.

17. An opttcally variahles :@1Ifzia—¢tion structures, in -

particular a hologram, whereby the diffra ,s't_ruCtt.t_refs represent stand-
ard information individualized by nonholographic measures, characterized
in that the individualization exists in at le one layer of the element in

the form rof irreversible changes wttich pe . ~clear distinction from the

standard information.

18. A method for producing a data ca

r, in particular an identity

card, a paper of vaiue‘ or the like, having “an optically wvariable element,.'
in particular a hologram, exhibiting diffraction structures, whereby the -
diffraction structures represent standard ‘information individualized by

at ~ the “individualization is

N

nonholograp‘mc measures, eharacterized in
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; dat-a- 60 | ocated under hol ogram 17 can only be checked by mac

da"fa c‘arrl er may be a great variety of materials, e.g.. the’ ﬂﬂg l!""'"ﬂl,””",

miktilayer card structure,.an all -plastic card bllank or a pa

el enent’or the li ke. The:individualizatiossvariant is particularly

-effective f th‘? PI’I nted ‘pattern is disposed on the substrate in such a

- way that tRgrerm an. irrevefsible form during production of2the beind@r@Mme}d-0
- be.- pl a’cedmenhemeﬂbt)\mg- torMerin Fig. 14, cones to lie directly above
“the printed p I h one obtalns not only the possibility of
“various desi gzrjllltsgt but alng%'}' -_'p?}gaéé’c"? otforherastepized | Beathed thedetandaed ele-

:-hol ogram BeREels hare codo _;mubbgrlaa Olmm-gﬁﬁl @nerm\(,mmgalh n C}ﬁl{[ roduced

; €t i QgRan lﬁ(&fgo dat a rot&)ctlon artlc 3

val ue " 1or SeMppree é{bya?ﬂa‘rt%‘?fﬁll a%fk"y’orrrwctiéiﬂd

Ft%’ls va 16 can be optically enphasized by t heir super-

7 posi ti on w t h 2@, hal (p,g;n;p,aa P b d, d ec CCess,

- the other., ... Just % 'tg ﬁ%\%o@@vg??%nfg&prl kt 8]dmaa?t ef rﬁﬁt"d'é%?d
represent 4 ‘fiptif, "R SHye ndividgalization | sk oredutedr émpansdeusc andaside

“through = davearee theund :""-ac:c'iordaﬂamemrarm%xs,onorthgog{,pfa@e bAf QlTBLLoN, . L hat
wvari es frQpyedas aﬁ argiy
CAfLer

dit q: arrier, such as conti nuous *hibe c%féler
| ogr: r%f -fogl pf4R&Rt ot hRhe CABRYE che r PéﬁoneDeEeW@ung den
rBhfggrthzadnthl ¢atref. the printed pattern varies.

;;::"'-_:-'Transparent oe1. Pahk! Y, par 9h o9y the printed pattern
1,0 be-recqani zed visua NEVEEN --'&QIWN‘Eerné%&ﬂ Zeﬂﬁ?%gr‘rérrﬁﬁ%rhomed ‘b‘éfracmm
;f.:prow Qed SETHCtHE®y gisn repl N one or more partial areas of the diffraction ele-
ce 0 U ment by nondiffr: ar-éas.

claim 20, characterized in that at least one layer
is colored with a dye or a color additive. -

lalm 20, characterized in that at least one” layer

by the diffractio
péarance. ' ’
24. The metho
layer of the d-if_'{'
" . ered by the diffr
" bossed field. |
25. The meth

of the diffraction nt are de51gned in such a way _as to be transpar—

gn elemenc is prov1ded with a perforation or

-

g_ducing optically vaﬂable’ elements, in particular
structures . whxch are lined up on a transfer



I nscriptions to be read only by machine. Possibilities for dmnmamﬁmlllmll
or fully transparent IR and/or UV-perneable hol ograns wer : .
menti’oned in the above description and can also be used here.”™ © I'n "a ® *
variant shown in Fig. 16, a background with nmetallic luster is

to data carrier 70 in the- hol®gram area as printed pattern 72,
‘represents-a coat of arnms in the present case, but nmay also be a

enpany | ogdlization atst earoducesi rinl an nekersibie t foemt s the egdamedtsdanigh cmerhask

a hol ogr amdps Plaeedatdal 4 fici e Ca%t/ﬁé NRoBfriEEl Waeh | ¥Es3eRY o Ofthk S normal
equipped with a partly reflective netall

ic mrror through which the shiny
surface rePRAINSTIOBCBEES%bI e. The mark thus suppl enents the hol o- gram or

\ih ist remaigs A Smal:ﬂQ(inﬁﬁ'Og)lﬂbdlﬁﬁh@ ?hrs,eugb Tobeogtiﬁﬁlliyoﬁrahﬁilﬂe glaants,

whereby printed.pattern 7 om.nates jf transparent hol.ograns.are use

ana Chor hobExEitp] gkl sl WRAR B0 hnslt 3R AR A IRARRLR Srelafllue, |
terys of ttharapténtzed i impresdi oin i4t sleastpemeeadf] ehieolprgdestdomr etapsedsoliowing n

Irther [ T al i [ 1 : rg, h
1715 sed T BlogdPhis! \eRpRRKY ok, cpitel [ ARRA: P GRARBRET Sy BaBRIAML
regi'stier tiGRYARYIDIE t Medsuees | Khigdl i B2kpr the edhraf shaagPEn oPRigadly oF atigblre
75 - Esfur ngighRAtWdifre? frofelchieNtradtl 07 BRd NP ainalr Wab’ not hahahgediNe¥WNnEO
- have,7a positive relief on the ink side and a negative relief 78 on the back
ruent $PNEsE f’hll:gﬁgs.a%l“’é‘@’r am 17 is applied to the back
f: the paper of value in the area of' the steel intaglio printing,
by.. negative relief 78 is still apparent after the |arge-surface
transfer of the




hol ogram since the latter has no inherent strength so that adhesion of
the.hol ogram was -prevented in the area of the depressions. In the surface
of holiogram 17 the steel intaglio information-therefore exists as an

”_unﬁ - ruption in the hologram In the present¥case it is possible to
sconpare the Identity of printed pattern 77 wth recesses 78 both by
[V ing the front and back of paper of value 75 and in transmtted

-since in this case printed ' pattern. 77 is recognlzable

egr am
ne
50 be

ire

or a
_ ¢ onitted and thus only the
gnanlcovers the relief structures. The vaqiﬁzt described in
.17 to 19 are particularly advantageous sincelt | ogramis al ways
_ sferred to the relief of the data carrier. congruently in a
par hcularly simple way, and such applications (steel intaglo
int or blind stocking) fit particularly well into conventional

_the cIaSS|caI producti on net hods. I ndi vi duali zi ng measur e F (during

sfer of the hol ogramto the sub- strate) In this method

p. the holo s transferred from the transfer band to the
rate by rreglgnofja heated transfer dig. The transfer [2

£
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t.akes place only bel ow the i medi ate contact surface of the transfer die.

After-renoval of t-he a transfer die the hologram tears along the edges of

., the contact surface when the transfer band is renpved. The hol ogram

' adhering to the substrate thus has the exact contours of the transfer die.
“Insthis method step the hol ograns can be individualized by selectively

:ying the contour of the contact surface of the transfer die. The hol o-

‘gram is thus given the sane individual contour as the press die. In this
way the holograns can be designed in the form of special notifs, com
23 pany | ogos, characters and the |ike. The notifs are to be represented

| both in the positive print and in the negative print. Fig. 20 shows sche-

- ‘matically such an application, whereby original standard hol ogram 17 was -

actually transferred by the press die only wth the eg%gﬁnal cont our

| -shape of a circle 80, \mhpu:\'hy a set of lines 81 is |eft of inside this
heg form of a coat of arms. Shaded surf reas 82 of
hoyogram I7 are drsregarded during the 4 fer. The

circular area in
-or.i.gi nal standar

.expert will underist afpr—thatrtiri=s— erprt- fot2p 12§ transfer
-al nost any piece jnunbers of i1 ndividoaltz y pr--;gucing only
one hot press dig The graphic structures can also be of s antially nore

el'abor at e desi gn jand areas or parts

of the printedl3<Ratteyn. The transfer dies can be

Sty

FIG.3
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de5|gned in such a way as to represent not only sinple plCtOTh&@w&yﬁpg&ﬁR laced
characters, but also conplicated systens of lines or guillo¢h
. tures, | f skillfull y designed, such a "hol ogram enbossi ng" Caalﬂgummﬁmﬂ“ II
a .versatlle a way as a printing ink. Such an applicatioQ int
allegfram into the overall printed pattern le ss "obtrus fy" and can al so
e used in cases in which |arge-surface hol ogram rep -aentatlons were
/i ously not usable for esthetic reasons. Wen integry
structures” one nust nerely make sure the hol ographiN ¢Bf ect and the

J'”f;graphlcally rendered details decrease in proportion Wth the re-
.duction of the hologram surface. Conplicated hol pgraphig—rnforqation can

W N

not be rendered as well in holograms present pnly_injli feas.
Ina further variant of these individualizing nmeaspres tpe trjansfer die is
;replaced by a matrix hot stanping device. Thesef col jvail abl e
devices make it possible to change the shape of thge d gEPly in
tHe.transfer phase, so that contour structures varyin mto
;holagran1can al so be produced in this nethod step. I ng
measure G (on the final product)  In this nefho ¢ hol ogram
transmtted to the substra ' puncty f ok A change or
destruction in suitable |ayers. variant is imdi\ al i zation
by inscribing information using a Iaser pencill . Dependi ng on tTejl aser
~paranmeters and the foil struct artottp i rjscripfio : AN be
obtained that are based on the jmani “' Nt erfacti on of e | gserfbeam and
the hol ogram structure. Incghis | can| obtaji n | b ynob Lysive

naterlal and col or changes

NS
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-2 4 structure of the hol ogram and the | ocal destruction or conplete
renoval  of certain areas of the | ayer structure of the hol ogram

. Fig. 21 shows a card body 30 in cross section in connection with two

| "exenplary inscription: variants. Hologram 17 is not only totally

destroyed by the high energy of the |aser beam but the card

“substrate is also defornmed in such a way that a microrelief 85 exists
“n.this punctiform area. The.card substrate is custonarily burned |ocally

such laser in- scriptions, so that the |nscr|bed area has, a bl ack

; r ‘ensuring aceji ity of the thiy S Hpar acters. The

" microarelief provides an additional authentici i j onjt hat

-di-stinguishes | oftgi mat Masgr inscrip- tions|frgmretHeriingcription

;1. firant’s. By correspoadi ngl ednci ng th however, one
“can - also onlly renove the Hol o ers |
- case the datg are forned™ |pby recesseS 86 in

t he extrene
principle,

. the-sane technical possibiiities are applicat n#0|dualrzat|on

i.heasure as - ar [ far neasure D. In cd vi dual i zati on

on“the'fin-~ i T band neasure D)~ e forns of

i ndi vi dual i zation stagjed re are to they F 1 product, which
basically allows for.individualizati of any hologram This is especially
advant ageous in par- ticular when the technrcal method is enployed for
the individualizing measures that is also used for providing the

- personal i zation data of the car PreFlﬁeJ for this reason it is

- particularly reconnendable to 4se |nscr|pt| system In

. principle, however, si—ri-ladds appl--sadly €3 One nust nerely
make sure the i 3 ogram in
iTreversible fashi

FElLL

v/,
S tﬁ
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Conbi nation of individualizing neasures The above-descri bed
iwdividualizing neasures A to G allow for a hologram

: individualization in the very different steps of die-plate produc- tion,

. transfer band production - and product nmanufacture, whereby each single
nmeasure offers a very great scope of design and has its own char-

acteristic form for the particular method step. Starting with a standard

~“hel ogram one is thus shown ver)] dlfferent mays of maki ng changes for
sproducing very differen S ':Pd ame enbossing -
imaster. These hol ogy § . : i %Ey for individua
”-Characterization b also for the protectlon : ocated on t he

_bVI ous to the ex)§ rt\that i ndi vi duaIJ zing neasures. A '-'.'E- Zz c?]ﬁ t only
be used separately er\se huj that any desi rpd rrmhl nz ' * ndi vi dual
. measures w |l addit]on - i :Bf deS|gn By way
. -of exanple for the gr |y : ants shal | be
: stated in the fol llowng, vV TRE TElerence nur &r's of t he
- precedi ng exanpl es have been used wherever possible. Fig. 22 thus
. shows an individualized hologram 17 in which holographic information 39
. exists across the entire surface of rectangle 70 but re- flective netal
l'ayer 24 is present only in the foribyof a coat of arns ' ‘
! ST
[ /i : ﬁ
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(individualizing measure B). In the area of the coat of arns there is a

pri nted pattern 27 (neasure B) and hologramspecific data 85 inscribed
“with a laser pencil on the finished product (nmeasure G . The outer pro-
.tective layer of the hologram is yellow (neasure C) so that the coat of

- arnms appears yellow to the viewer. The hol ogram is applied to a blue
~area 60 that is printed on the product (neasure E). The descri bed
~enmbodi nent appears to the viewer in the area of the coat of arms as a
“yellow tinted hol ogram that clearly 9hows theﬁae5|red - hol ographic effects
~at-certain angles. The hologran1 argas surroumdi ng the coat of arns appear
green (the secondary ¢ofor from brue an ,/'ellomb whereby the

" hol ographic in-formatidn is, 0 I [ this area, although

- less trenchantly. T pPpat ent L AQrgent’s | ar hol ogram
fieldis limted by I T h a fdcts Dbut

' suppl enents the color of the holographic represent I on. Fig. 23 shows
- a further enbodinent in mhlaq n4yndi vi dual i zed hol &30 gram 42 is used

. that has the contour shape @ (]I[l' cle standing on a rectangular bar. The
- shape of hologram 42 is enbossed by the contour shape of the hot press

- die (neasure F). In the area of the rectangular bar there are nunerical
data that were produced by neans of a |aser pencil and exist as recesses
. in the hologram area’ (measure G). In the circular area of the hologram a
“printed pattern 27 is provided in the form of the letter "A " that was

. provided with light blue ink during the conpletlon of the transfer band

- (measure C). Silvery netal layer 24 pres- em:;Jﬁ 35 contour is disposed
- above printed pattern 27 as a seniperne- able The entire | ayer

i structure is located on a yellow background print 60 that is provi ded on
“the card substrate (jneasure E). This hologram strugtured in its

. contour appears to tihe viewer as a silvery surface thrgugh which blue

- printed pattern 2% is recognizable. In a given view gg angle range the
' hol ographi cally storled infornmation, which ]

Fe~r|2 3~

~ ~— —~
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26 I's al so -superinposed on printed pattern 27, appears in total

. surface 42. Only nunbers 86 are recogni zabl e in good contrast wth the
" surroundi ngs regardl ess of the view ng angle. The overall arrangement is
- framed by the yel | ow background area. Fig. 24 shows a further

~enbodiment in which a paper of value is equi pped with a transl ucent
el ement. The paper of value is provided with a printed pattern 101

. appl i ed by steel |ntagJ$Hi g i ntinge (nea_\ e BE) N7 the back of the
‘paper of value a trans t §& -§§ IT§§ 7the circul ar
. contour of printed pat

o oo bt At

" transm ssi on hol ogram ig and the two
outer protective Iayers (Iayers 22, 23) are color'd transparent red (neas-
ure C). For the viewer the translucent elenment consisting of two
parts is recogni zable from the front as a steel printed notif 101 and
from the back as a red ik our 101 left -
open. In transnmtted light the two el enents supplenent each|{other in such
a way that printed patter 1S he rg¢cesses of the
hol o- gram wthout a g

FIG. T8
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| ndi vidual i zati on of volune fil m hol ograns As mentioned in the
datroduction, the'inventive individualizing nmeas- ures are particularly
useful;. for transferred enbossed holograns and can. be integrated well
Fnt'e“the production process. However, the inventive application is not
lLim:ited to this type of hologram In the. following the wutilization of
.. the inventive ideas shall be described in connection with volune film
" ‘hol ogr ans. The essential stages in the series production of volune
' grams include - the preparation of a prinmary hol ogram -
production of the hol qgrans by copying, | - application of the
grans to a substrate. ‘ i pce 3o fBi g. 25 the nethod steps
1’1" be explained in nore ﬁetéLL,innuthe»LoIIoUﬁng, whereby only the-

i-ati ons of the two nmethods will bd dé

; alt w opd he basis of
‘details stated in Fig. 3 }o85 Ft] ?2 '
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xlrxhehhod step 1pl,a hologram is recorded froma nodel on a photo-

., sensitive material. This is done by customary technol ogy, superinposing a
. reference ray with an obj ect ray on a photographi-c plate. A{ter devel op-
~.nent and fixation this photographlc plate represents the PRl mary hol o-

M From the. primary hologram that correspdpd$ to the
0SSi ng na- . ster, “one could now nmeke any number copies
“hout requiring the o internediate subnaster. step “negessary  for
€ enbossed hol ogram since t he copyi ng of the: secono.ry Iograns

strictly optical process that does not | oagrt+h pol ogr am
anically. I n- particular if large. anount; e to be

epared from the prlnary hol ogram at dlfggn; 1 however, it
‘reconmendabl e to - yavoid damage of every Kind} i i

 scratches etc., by preparlng secondary hol ogr i mary
“hofogram as mnrklng specinens, which are the i?
11.

ubsequent exposure of the fi-nal hol ogram film
e.secondary hol ograns are prepared by conventiona
: ernediate step 102 in.a way,thfT S approximat el y
';productlon of the subnasters o2the die-plates (JPos. P,

ip
it he
sxXCppt that

‘no. photoresist material is used, bt custonary Hol ogriam fi | s = I'n
‘ernmedi ate step 110 the'ﬁilns requ o4 tHe vol ) m are
~prepared. Hol ographic films ‘consisf, [ st qmary |
f:at least two layers, nanely acarr e.f film
d -a photosensitive enul sion. r - ,
bricated in this way is expos 1102
+f:0r produci ng the hologran1 to be | . done
n:the known way by enploylng t he fori ~O- ] ' [ g ture
hat was utilized in exposing .the pri =) ' - t hat the
-ect is now replaced by ‘the hol Jogr i N, j ' \ )
eference ray (reveggpd in-tine and direeten) s dirlected dnt &£t hd
econdary hoIogrant\Ihls produces a lrmal ]i nhge]at tHe origilnal position

10
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‘i
- of X¥he object. Wth the aid of a second reference ray the virtual inmage
Lis recorded on the hoIogran1 film By automati.cally repeating the copying
. 0 eratlon one. can thus prepare any nunber of hol:ograms in.series pro-
: on. Af ter exposur e the film is developed and fixed in
medi ate step 112: Addltlonal | ay®rs, :such as a protective
r, adhesive | ayer., .etg;.
-a1so be -applied. -

28

1 nt er medi at e step 117. is. prow ded for any
¥ It is conpletely analogous to the
3t graerﬁéanSfer band. - The substrate
“met hod step '113. These res are aI so anal ogous to
i bn method step 114 the hologram is applied
ing on the substrate and the purpose, there are
sattachment for fixing the hologram to the
€3 Nt 1} sSEGRRe QOMPrising rosgties bf datao dalre

mdli_i_tﬂiv cfah@s IpaYyers SbF UES1MBE or Ofcn Ul il ! R hlreb
case the hologram's punched

Yonogﬁﬁ% gojbtr?e aY$ n\,)é{ne ex 1bit Wifraegion| spuotres
_pmat_ﬂmﬂ afide pmesubesthéeéér@édmﬂrehedh%nééc? by
ar.rh3é faEa €BPOSRE dl%actlongs%%tures or combined
nd they differ from the Test of the series in opti-
n, whereby the change in the diffraction struc-
,_;_bmatlon with other elements convey an esthetic

e' substrate. Depend i
dirff.erent pos iLities. o
subst rate. Coﬁ#‘ng)n %E’Pﬁ”l?‘o
Substr at e rérrst oin am!mmda

Substrat eghes L&Ha

tures and/or "th

overall-xmpres‘sjio_n ‘the change and/or c_o_mbmation_mth the other ele-

without destruction o_f"-t_he'- diffraction structures.

ments -cannot be unde.

Figure 1
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I ndi vi dual i zi ng measures for volune film hol ograns The

indivi‘dual i zi ng nmeasures to be used for . individualizing volume hol ograns

are Ilkemnse very simlar to those described in connection with enbossed

; holograns . First possibilities (measure H are thus given in nethod

_step 102, Tt @h Date kelregeaphiueveABY Ani Gpliicatly #BridileVidiahe appear ance

| by inserting NasSKkeeihbds ek OPRbAUEING BYSLENE at a suftapre prace rm the beam

! path, so that th& holographic 1nage 7pe accordingly changed or only

i recorded on the hologram film in selected surface areas. In this way one

“ can give the hol ographic i nage a. parABSTBAGr contour shape, for exanple

- that of a block letter, or |leave out such a shape from the hol ographic

‘i mage. Since e du lication of the hoIo [ ans t ho, _
essentially eéﬁ‘l véf‘e‘?ﬂ“?’b r r?ﬁceesmsasur essvsl A Co{“ﬁngla ) 9 §et T‘%Z ojft %gtiacr% or

sim | ar neasts. esn apertidudar posstisy e cardsi ndry huadfi z\@tllibnOVaFfiﬂarinkel whereby

During progdyctyon ofabhesNQLRgLathi & fiddn {idibRr BAIRE e afeR tbkO)structures

individual1'zing neasures are possi bl e 1 n anal og to common phot ogr aphy by
col oring tYpRtaHYRE eslafdeed | Mfoppatipg afd| HAsH |& efheyi 15iieSui A bR RRRES B

provi di ng afddohhPNAbastyed indy@leS a@bOVer OfhebadiOtdaclibie §!ﬂtﬁl‘:hﬂ‘és Nt eomdined t

is |ikew se Eoss ble to ﬁrlnt th fllqhna%erlaL on one . bot h §|des0 g
this indiViugFheatsiehenyy arz'I"&ntt n“Vol e ?lol B§r ARR%% ds'ed
29 cally recognizable fashion. whereby the change in the dlt‘fracnon struc-—

tures and/or the combination with other elements convev an esthetic
overall impression and the change andsor combination with the other ele-

ments cannot dbe undone without destruction of the diffraction structures.

Figure 1
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*the film layer is customarily applied to the subsequent sulpsBEBHAGEMENT SHEET

. (product) together with the carrier material, it is also Ei'vabl e ‘

. to mark the «carrier film correspondingly. An additional iindi vi g ﬁgﬁa$?$%

measure when preparing the holographic film is to predx ose t f ‘
wWith suitable picture notifs, such as nunberlng, a logo or |t e

For individualizing neasures L, M N, O P reference |Is nadd to the

nmeasures described in Fig. 5 due to tha analogous p055|b|I|treb DOe TO tne

| - different i r—rateriat SONE dUdpL atTomp m ght—be neceskary.

I f the bagi 32@ ﬁgpfg@, a hs Wil bejclearfto

t he expert plai fhedYefe. Asi tg Jexpert
wll also gdzaaggflei [ Nal i/ npasuy H A can
be conbi ng bes ‘1.0 ‘obtai p nofe conpl ex

nodi fi cat i application. tndividuhl i zed holaaranosl have
~a wide range of application thﬁt wll be d|St|ﬁgU|shed in the/follomnng in
terns of how lthe hol ograns efist on the subsé&quent final prdduct. It is

comon practice to apply holograns to the surface o l@at carrlers The
data carriers can have a paper surface, as do ‘bank identity
docunents, papers of value and the |ike, or else a plastlcs surface, as do
identity cards, plastics bank notes, video ‘tape cassettes, etc. In
speci al enbodi nents the hologram can be linmted to certain parts of the
product, while in others it covers the entire surface of the product. In
the field of identity cards and credit cards these different variants -
have now becone common practice. However, hol o- graphic elenents can al so:
be enbedded in FT@ oducts. It is thus known to lamnate holograns into °
mul til ayer plas s £Lards. The hol ogram c?h o /]

@ JH-H @ G
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®“exist in manifold enbodi nents, for exanple as a saf eguardi
. the form of a logo, an integrated picture notif or the |
;. be introduced by a kind of mounting technique by which an

"vided in a foil layer of a nultilayer card for-the hol ogr
i nto. It is likewise possible to enbed hol ographic
directly in paper, whereby the hol ographic material is pref
by being cut into bands, stripes or planchets:: These elenepnts should

k Epfw‘ggﬁ”a%g T

ning i s pro-

t 0 ShAUGI 1996

| preferably be added during production of the paper, whereby the
_protection technique is particularly effective if it is present in the
paper in the form of a 2 - . 30

- "wi ndow saf eguarding thread," for exanple. ~Due to the high nunber of

“possible variations, the invention gives the expert the fgossibility of

adapt i ng the'figaL] -~ desi gn-rel at ed
‘needs starting (wi§h a standard hol ogram Al tthough |ike o? gr aphi c
recordings are Ysed as the starting basis, the inventi %;ovides
possibilities off gipgpg7 > j [ﬁ'~n§epepngg;i ent getups.
‘Along with thell arjge nunber of possible optiecal varia- tj , the
‘inventive teachilng lal so takes account of the financial regurre- .nents, so
that it is pq@iﬁble'to adapt tThe product to alnost all rgeg% e- nents.

A
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Elaing 1. A system conprising a series}off data- 'WTSH ET

carriers, in particular identity cards, papers]of val ue or.
i ke, whereby the data carriers belonging to the] system
., exhibit diffraction structures containing standard inforjma}fi &% AdG 1996

~characterized in that parts of the series are changed by adfiLional neas-
~ures i'n the area of the diffraction structares or conbined pWith other ele-

ments in such a way as to differ from theTest of the sqiNbs—hA-optically
recogni zable fashion, whereby the change in the dif ction
structures and/or the conbination wth ot el enent s
conveys an esthetic overall i npression an t&e change
and/or conmbination wth the other elenents cannot be undone
wi t hout destroying the diffraction structures. 3. A data
carrier, in partiecular identity card, paper of value or_ th

i ke, haV|ng an optically variable elenent in pa hel ogr am
exhi b- iting diffraction structures efe t he
diffraction structures represent stand rdf i r l;
i ndi vi dualized by nonhol ographi c neasures, charac- ekized in
that the individualization exists in at |east one lfayér t he el enent
and/ or one of the directly adjace | ayers of the datajcarrief i

Y BN

o
[ ]

1

FIG. 5




mt-clear distinction fromthe standard.
, carrier of claim 2, characterized in that the individual-
“ization exists by virtue of conpositional |ocal change in ft
the layers and/or the presence of additional optically

“the form of .irreversible changes in their 'standard appe‘ rmcaﬁm&ﬂhsﬁﬁﬂ
3 e

| RAGP%

. el ement s. 4. The data carrier of claim 2, {characterized in
" that the individual - izatidn is given by nodifi dat-Fep—of—tTTE
contour structure of the el enent. N 5. The data carrier of
.claim 2, chdracterized 1njthat the individufl- ' i zation exists
. by virtue of j{the presence ¢f an additional optif¢ y tedt -
abl e printed{pattern. | afriler lof claim 2,

_ 6. The| dafa
~characterized isa-t het t he|ndi y i zatioph S T"ngd by reducing
- the surface| area of the} ne , ~— —where y’39he remai ni ng
“area of the rfet@l |ayer Ts|integrated conpos|ti ¢n- -~

mally into the

l'ayout of thq data eatripr, /. ] datg c er of claim
2, characterijzed in that thﬁe diffraction strfictjure is replaced
in one or nore parvial/areas of e diffractrén ] el ement by a
nondiffractive areall 39 ) L2 L3 32

8. The data carrier of claim 2, characterized in that at |east one
| ayer of the diffraction element is colored with a dye or color additive.

| /%7& FIG.7 n
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»~9. The data «carrier of claim 8, characterized in that the dyes or
color additives are transparent, |um nescent or absorbent substances.

10. The data carrier of claim 2, characterized in that at |east an
‘inside layer of the diffraction el ement and/or the surface of the substrate
. covered by the diffraction elenent exhibits a nmetal |ayer of col ored ap-
" pearance. 11. The data carrier ®f claim 2, characterized in that
at | east an inside Iayer of tﬂé di f fraction el enent and/ or the surface-of

' the substrate cover gty =0 -|t a printed

pattern. 12. T ‘EJ'. 26haracterlzed in
that the printed pgat -%E, | um nescent or
reflective in the 13. The data
carrier of clain842,

i aracterized | al_one or it t he
diffraction elemeht Boe—gest,grse—rin—such—a—way 1be)Ffer;r}sqoarent

partly transparen o ajz Sorbedt A n/ predét of nifed al ranges

i ncluding the infriarqdAangd U rdngé€s 4./The A arrier of claim
2, characterized in that at |least an inside layer of the diffraction

el ement and/or the surface covered by the diffraction el enment exhibits data
“introduced by neans of |aser inscription. 15. The data carrier of claim
2, characterized in that at least an inside |layer of the diffraction

el enent and/or the surface covered by,the diffraction el enent exhibits a

perforation or punching. 16. Th ata carrier of clahm 4,
characterized in f{hat the diffracyi/on el enent has arfifdi vi dual i zi ng

cont our shape such a.\a symbol;™ a/conprny T0go. a ﬂFH;CJﬁIy

vari abl es el enent havi ] 4V g ' ic .

hol ogram whereby f he - £pf nd- ard
information indiyy ' Q ic ne racterized in
that the individaaN zati I s N\ W heasg eN ayer N\of e,elenment in
the form of irrfevexsitl e\ chandes \phixh mY, cheax di\st ion from

t he standard i nf ormat T omn.
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,i8; A method for producing a data carrier,
:card, a paper of value or the Ilike,

.in particular a hologram exhibiting diffraction

~the diffraction structures
“i-ndi viduali zed by nonhol ographic

- i'ndi vi dual i zat i on
tperfornmed in an

el e- nent and/or the data carr
18, characterized in that the stan
t he

hol ogram wher eby
nor mal production

characterized _
at |l east an inside

is

Zd ele-

naivirduat Ld.LI on

DI OCE S
st eps. 20. A

represent standard
nmeasur es,

in particular an identity
havi ng an optically variable el enent,
structures, whereby

i nformati on

characterized in that the

33

irreversible form dugi ng production of the standard

19. The nethod of claim

B0 nent is an enbossed

pr oduced during the
nodi fi ed met hod

claim 2,

ment by nondiffractive areas.

characterized in that at
colored with a dye or a color additive.
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" 34 ualization is produced in an irreversible form in the elenents with
“met hod steps that are additional and/or nodified wth respect to the

_nor mal, producti on process. 29. A nethod for producing a series
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