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rer having an optically variable element
and methods for producing it
The present_ 1 on relates to a system comprising a series of data

identity cards. papet"s" of wvalue or the -like. whereby
.'nging 16 the system exhibit diffraction structures
formation, to such data carriers and to methods for

p du -ng*-?z:’th‘ejm.
- Optically

. elements have been known in various embodiments
se elements have in common that they show differ—

for some 'decac

ent opc;cal e penclmc on the angles of viewing and illumination.

One partlcular ‘clas f optically wvariable _elllement:s is based on diffractive

inear or structured'f.diff_raction grids, holographic .
d the. like. |

leménts are employed_ '_-in' a great -variety -of areas,
orating, but also fo':t;" marking the authenticity of
\eir optical. quality that' has considerabiy increased
in ;__._,the- .pg;st while, bIO-grams, cinegrams, diffraction grids. etc., .are being

effects. It i

re¢ordings, ein
- .Optically
eg 1n adver

qata C&I‘I‘leI‘S

securitv field, for example for credit cards, iden-—
securltv documents '_=e1:-c. The rise in popularity is
/6 circumstances. Firstly, such elements meet the
Juirements for humanly testable authenticity fea-
iditure for production amd imitation. poor availability
d unambiguous. testabihtv without. additional aids.
: ‘are based on the newest. state of "the art so that
they give the co_" esponding product a modern, | 1gh tech character.

In the _pa-t-e__r-_lt terature and in their prac cal application in the secu-
rity . field, such -elemen
sions.

of the technologv
Secondly, -fhe :

have become known up to now in various ver-

appearance of t'he"*- first holograms the proposal
1_df_entit:\-' cards, cred-i't_ cards and the like from imita~
storing the card u-.S'.___.l'f':s:personal ‘data not onlv in. -
hic and/or written

Very soon afte

orm but also holographically
‘card. A comparison between the conventional .card
ed in the hologram . was intended to prove their
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: orrectness. Of the -many
““schrifts" nos. 25 01 604,
?.e\ample

German “"offenlegungs-

) 799 are stated by way of

-\lthough the traditional security phllosophv requires the e.\oendlture

'__for ‘producing authenticity features to be hlgh thls holds primarily for

_qupment The production of the authentlcn:v features themselves which

_ _e to be produced in large amounts, should nevertheless be econom1cal
on thls relativelyv expensive production equlpment
' - With various types of hologram, the preparanon of the first hologram
'ls relanvelv troublesome and expensive. 'However it is possible to pro-
duce duplicates at a fraction of this "first cost "

Such embodiments thus prove to be dlsadvantageous not only because
the holograms must be produced on \:erv -£Xxpensive technical equipment
l_:!_jl_t--_-also becauseé separate holograms "‘n‘h _1nd1v1dual information (person-

élization data) must be “produced for eadt card, so that the technical

effort for preparing these individual holo s (unicates) is always rela-

tivelv high. The cost can be reduced onlv' hlmallv by shifting the effort
1'0 the production apparatus. Due to these'-detrlmental marginal conditions
"the -use of holograms with holographlcallv stored card—specific data is
unreasonable from a financial point of view. ’ '

leferenc techniques are used dependmg, on the type of data carrier

] of holographic standard element. Wlthout,_,lavmg any claim to complete-
ness one can state the following: -

- directly embossing the hologram structure on the recordmg medium
stics materials,

Whlch has a suitable surface quality, e.g. on
- heat—sealmg or gluing a hologram p de_c;i_ on an intermediate car-

r1er onto the recording medium itself, wh1c_ _m;'ay'-i §have a paper or plastics

sz,,z_rface. e.g. bank note, paper of value, identity card, etc.,

- lammaung or mounting a hologram p ded on an intermediate car-
rier into the mtenor of a multilaver recordln
- embedding safeguarding th-_z:‘__ead_s plgnchets with holographic

diffraction structures in paper during the paj

roduction process.

-The process most frequently used tof |y ;_fol" producing and applying

standard holograms to data carriers is the fa-_nsfer of embossed holograms

co 1dent1tx cards. ~For this reason the prog;l_}_iotion process and the indi-
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__\-'idﬁ'*llél_r_tg-'j' miejasures' :’shall be presented b_\-"'r\'a\; f e\ample with reference
_e_ohhblog\é' ' The essential method steps are. ‘the' preparation of a
-.ho-log'ram the production of holovram coples and the application
ubsequent product ' _ _

aster 1s generall» prepared by manual -s‘ingle—pieve production
etpensu‘e equipment. The master hologram therefore involves
The coples can be produced and applied to thP cover foils of
s:_ automancallv at high speed and thus at pelatively low cost,

prepannc'a maximum number of 1dent1cal copies. ‘The neces-
s__s _produc-n.on thus leads in the security field, in particular in

r'a'nch 0 'restr1cuons with respect to the holographic protec—
forgery.
the cost of producing

the’ hologram embodiments have

) holograms of dlfferenc card svstems dxffer from each other,
grams of :he individual cards of a svstem are identical.

ng standald holograms (i.e.

dupllcates of a master hologram)

the cost mayv thus be

1n the s_,_cuntv ﬁeld for the first time.
'-\long Wlth the Well —-known applications in the Eurocheck system and

for VIS.—\ and Mastercard credit cards .\amples of these various applica-
tlons_ are German "-of;‘_e_nlegungsschrlft" no. 33 '_:-_-Q__S 831 and European patent
no..0 064 067. o

he holograms used in current credlt ‘syste‘m;s' are known to be

so-called “"embossed holograms,” which allow ‘for reproduction by means
of die-—plates AlthouOh a major part of the 'producclon cost -arises for the

holographlc recording - cechmque, the cost to be calculated for reproducmg‘

'olograms in serxes productmn is still

o high - that an economical

productlon s only possible if the necessarv cosz for the recording tech-

_' mque '_ .;_-.the produo;lon of the hologram__-.._-_mascer can be apportioned
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_mth many millions of plet. :

The productmn of small lots,
_ _-_en thousands o one hundred: thousand cards, is usuallv still
-1mp0551b1e fo: fmanclal or economic reasons

Wh-e_n usin° hke holograms

within a-. card series -one can make cards
"fer better from cards of - anothel

but the falsification of

_ excluded since such holograms can still be punched out
transferr"':d t-o other cards. \,Ieasures

\,1s.t_ for -makmg such manipu-

)ssed data relating to the card
or completelv t0 the hologram area But it is w

"bossed data can be reembossed,
abe m practice only for experts,

7ell-known that
'\x:h:_'-rebv -such manipulation is rec-
and not - for lavmen The provision
mbossed data in the area of the standard hologram thus
offer cenuine protection from a cransferral to other cards.

a_v01d such problems Austrian patent no. 334 117
-"-apoh atlon of . standard holograms to the user-—
“ear

describes the

related individualization of

cordmg to this proposal the card md1v1duahzation is permirted

"n_ of several standard holograms each containing certain
.e.g. letters or- numbers, and representing d1fferent

:‘rords multidigit numbers, etc through a correspondmc
._,c_mbmanon on the indiv

idual cards of a system By embossmg such holo—,
1th_ the a1d of a standard set of press dies one obtains a ‘simple
xpenswe production of individual holographm card data.
er since alphanumenc data are mamlv applied in this wvariant

'icularlv p1ctor1al daca cannot be readily Teproduced, the overall

f such holograms is v1sua11v noc ‘very effective, which is why
_f_of ind1v1duallzatlon has not gamed much accepcance on the

rther variant for '_ume'n-ts using holograms is

.25 65 214. Here, it is pro-
_.dlffracuon structures in the form of_numencal or alphanumenc
be apphed to' a document: -

md1v1duahz1n :

A hermoplasuc ink is printed in.
_-W@h‘_ereafter the diffraction

m‘"ltilaver types of hologram,
e. ;artlcularly preferred for producmg d_ a carners since the dif-

I in security technology
fea51b111tv of economically reasonable solutions have not yet
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common denominator. o _ _
Assuming this general view and the t"ela'ted prior art. the invention
re based on the problem of proposmg diffraction—structure ele-

d in parmcular hologram \'arxa"rs and productlon methods for

d'a;ta and documents, while at tihé same time offering the cost
roblem is solved by the f‘eatures, stated in the preamble of the
m. Developments are stated in __g-_he_ other independent and de-
laims.

?:fessence of the invention is that_‘.._" the production of holograms or
m cards and the like, which alwa'\'}""s':"consists of several individual

personahzed by selective 1ndw1duahzmg measures thhout any
ial restriction or obstruction of the series production.” Depending
roduction step in which the mod__l_n_-cano-n is performed, very dif-

__c'e from the standard hologram, 'wh1ch- is of interest for - small

:'_production of holograms involves the utilization of a great wvari-
:"jt;'hnologies, such as holographic ropording, reproduction to obtain
_f_-emifinished product, connection o"r" 'introducmon to the data -car—
Eld the individualizing measures are fit into those method steps

" the hologram production change' over from one technology to

these measures can be integ d relatively easily into the

seq ence of hologram production, usuall ermitting this without any

"""mt:ervention in the actual produc

. .process and its production -

eq u1pment.

: lled
r-ansfer method. This meth-

"transfer bands " and

pa'r__?_,-plcularly well suited for realizi

the invention since the

chnologital areas involving the



the hologram transfer to ata c_'_-a-rri,er are particulariy

"eparate from one other. However.

iz'a'geous that the inventively

:""grams At the same time the

ntervennon in the productlon se

nd1v1dual1zmg measures. one can ]

startmg with the same master. Fm llv. the stated methods allow

dualized and/or fimshed in the subsequent method steps in
w1th the case of application. |

.;_.shows the layer structure of _a.;._-_{tf_i_mshed hologram on a sub-

-

a shows the production sequence -in producing embossed holo—

f individualized holograms',

Fig.
logrgins.

25 shows the production _seque_n-c_'-e 'producing volume film ho-

F1g 1 shows the essential stages
holoorams rand their apphcamon to data c
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"4 thus divided into

- preparation of an embossing master (Pos. 1, Fig. 1),
- molding of identical die-plates (Pos. 2, Fig. 1), _

— embossing the. holograms ontransfer bands (Pos. 3, Fig. 1), and
,' — transferring the holograms to the product (Pos. 4, Fig. 1). ;

;'-_; The individual method steps are obviously so different from each
oth-er technologically that they take place in completely different pro-—
_duéiion areas. Due to the complexity of these method steps they are
frequently even performed in completely separate 1ndustr1al factories.

The transition from one production area to the other takes place at the

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 is. .exposed ...hol.ograph1call.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.
reliej_;‘ structure is embossed the relief is subject to high mechanical loads

_ “and thus also high wear, one customarily reproduces the holograms ‘using
not ‘the embossing master itself, but d1e—p1ates denved from it. Since the
molding of die-—plates from an original (embossmg master) is also only

_%5:'_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-kriown and need not be described here in any
" detail. The only fact worth mentioning in this " econtext is that the produc-
.. tlon conditions required for this second producnon step (Pos. 2, Fig. 1) ‘
are equivalent to those in the chemical industrv The production equip-
ment used in this method step consists pmmauly of galvanic baths in

. 'which ‘metal layers are produced, to render the master relief, in suitable

g




utions of merallic salts ‘and’ chemical additives under the

_cal direct current.

'_ -die-plates exist they are used in the third method step
1) in embossing machines to .

ransfer the relief to plastics
. Inventive' method the relief

- embossed into standardized" transfer bands" that can in -

___Dependmg on the quality of

'-l:he pro___-u-ct thls procedure is impossible in many cases, however, since

embossmg can only be performed on sm_ :th deformable surfaces under
the action orf.. hlgh surface pressure. For thlS reason, but also due to the
hlgher fle*nblhtv one thus generally selec s

a transfer band
this ___I_j_or_’ '

-secunty standard In this process multilayeﬁ_'-'

pared mto _whlch the holograms " are embossed set up in a line The em-

to protect the fine

This - .third met:hod step (Pos. 3, Fig.

In the present‘
paper of wvalue, bank

labels

Hr___ape cassettes, phonographlc records in the clothing
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etc.. The transfer of the hologram i5 performed in highly auto-
oduction squipment, as in the third--'mechod step. But in contrast
_ :three (Pos. 3, Fig. 1) the product- spec1f1c aspects, e.g. those of
=papt-:ir of value or card technology, must also be included here. In order

‘o prevent the transfer from 1mpa1r1ng the - quahtv of the hologram and/or
f—product .the - particular interacting parameters_ .of the two elements, such

as.-e.g. properties of the material, proces-éing temperatures, mechanical
;_stabllitv under load, ete., must be accordmgly taken into consideration or
'?coordmated with each other. Different products can thus necessitate very
idlfferenc measures for applvmg the holograms The transfer of the holo-
; 1 '"s" generally performed either by the producc manufacturer itself or
-3bv contract:ors which produce the packagmg, lab-els or the like for the

-product

The__method blocks shown in Fig. 1 shall be explained in more detail
~in the following with reference to Fig. 2 -

Production of the embossing master

' 'A "three~dimensional model Is generally prepa:ed from the object to
-~'-be'=showh -later;.-whereby - the - model -must- be..on...a.1:1.scale for the cur—
'rem:ly customary holographic techniques. The . hecessary method step for
thls 1s-marked by Pos. 5 in Fig. 2. When the _model exists, a laser-recon-
structrble 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
r.echmque so that the helographic image can also be viewed in white
light (without a laser)_. The photosensitive mgaterial preferably used in this
cOpyfing-' operation is photoresist layers. This..measure converts the  holo-
gram ‘pPresent in -the primary hologram as a ‘halftone structure into a sur-
face relief. The thus produced hologram is

ustomanly referred to as a
secondary hologram.” In the last intermediate- step 7 of method step 1,
the ' embossmg master” is prepared from th
't-ro;_ga-l,-vani-c fashion, the holographic inform;
l:ike_'.wi'se in the form of a surface relief.

secondary hologram in elec—

ion existing in the master

Molding of die-plates

The embossing master produced Tin intermef-"c'j_'iate step 7 is an expensive




mnicate’ and. is erally not used for__.:er_'r'_i'_b,g's.sing holograms due to the

da-ﬁaef’"o-f __ury" d of wear. Instead, a two— ‘or multistage method 'is
used. to. mold |
ion (mtermedx-ate step 8) and from them. che actual die-plates (interme—~

_"'_he submasters exist as negative

'sters" from the master -2gain in electrogalvanic fash-

_..:diate step

.masters one prepares the actual die-plates as positive
;en used to emboss the surface rellef into a plastic

: _reliefs ‘From - the ‘
| reliefs, '_w-hich are
) " a die- -plate is rarelv more than 10, 000 embossings,
.;___._ble number of such die— piates must be produced for

material 'I‘he llfe
so r,hat a- con51d

larce runs.

Preparation of the .Bré{_nsfer band

The transfer band has a multilaver structure and comprises at least
a carrier laver and an again multllaver . embossing layer. The transfer
everal method steps, which are d1v1ded in Pig. 2 into

bandlis produced i
a pre-parato‘ry:'ﬁfep hologram embossmg step 11 and finishing phase 12,

In: preparatorv step 10 the ecarrier band_-.-'ls coated with an embossable
-mmaterial 1n such way as to allow for. trouble —~free separation in the

"-‘?subsequent transfer 5
the smpiest case this is obtained by providmg a layer of wax between
the embossable- plastlcs layer In cases in which the .
-a further metal layer with

peration--under . the - actlon -of---pressure and heat. In

‘the carrier ‘band ar i

holooram 1s to be cognizable by reflecnon
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-
mediate step 9 The t:hus produced surface - relief is then covered with at
' "el-ief from mechanical damage.
ith the material of the em-

properties of the hologram as

least one protecmv_ layer to  protect the:

This protective l—ay_ should be coordinated

bossable layer so to impair the optic
Httle as po'ssible' .need not be explained here,
further - layers’ neces ary for protecting the. hologram are applied over the
The last layer provided is finally a heat-~sealing

nd_ ‘adhesion of the hologram

T various reasons tha,

first protective lave
layer to ensure an unproblemauc transfer

to the subsequent pr.qd__uct.




. . moplastic material 28 gives way so ‘that
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-:' “Transfer’ 'to the product’

: The transfer of the holograms to the producn e.g. cards, papers of
value or the like, takes place, as alreadv' ‘mentioned, in method step 4.

As in the production of the transfer ban :.a neutral semifinished product

‘is also prepared here in an intermediate step 13. In the case of identity
~cards t:h_'_i_s__ is the finished card blank, in. wh1ch the printed card inlay is
already i_‘qa_’_ted with cover foils and, if nece_ssary, equipped with magnetic

stripes, 'é"i‘_éhature stripes and the like. However, the card blanks existing
in this 'fprm usually do not yet exhibit--thé' personal data of the subse-
‘quent | car;d _6wner. =

The E'h__o_jlogram is transferred from th'_e_; transfer band in intermediate

-step 14, ‘in which the hologram is positione _above the proper area in the

card ‘and pressed onto the card with th aid of a hot press die in a

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

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

tour - hne of the press die,. thus com1n° off - the _tra_risfer band. The card

thus ' equgppgd with a hologram is provid n intermediate step 15 with
the user-related data, for example by a laser personalization method.
..The .résult of .this production. method"-i"s finished card 16 which, as

shown sé;heimatically 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 crosgff_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:‘fiermoplastic material 23 which
is somewhat less thermosensitive than sep .ation layer 21. Thermoplastic

matenal 2:3 -is covered with a thin, weak "-'1 layer 24 preferably con-

sisting of vacuum 'metalized aluminum and ng at least less than 5,000
angstrom thick. When producing transparent olograms one dispenses with
metal layer 24. Layers 20 to 24 are.a s ifinished product (raw band)
~into which. the relief structure is embossed.

" To emboss in the surface  relisf pattem

one presses a heated die-
plate onto metal layer 24. Under the_._act;gn heat and pressure, ther-

: he_.ﬁ____-rellef pattern is embossed
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intermediate product which can likewise be stored and transported easily
as a semifinished product.

For application of the hologram to the product, transfer band 19, as
shown in F_ig. 4, is placed with heat-sealing laver 26 on a substrate 30,
for -example a card, and pressed onto it. ’I‘he pressing is performed with
a heated transfer die 34 or alternatively with a i’.ra.nsfer roll. Under the.
action of heat and pressure, heat-sealing layer 26 bonds with substrate
30. Simultaneously separation layer 21 melts, allowing for removal of
carrier material 20. The bond with substr?.te 30 and the separation of
carrier 20 take place only in the surface é_.:r_'gas in which separation layver
21 is heated, i.e. only exactly below transféfi'"die 34. In the other surface
areas the laver 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-
ualizing measures in a flow chart. In contrast to the view described in
Fig. 2, method steps 1 -to 4 shown__ in Pig. -5 as simultaﬁeous production
processes, as is customary .in pract_icé, Whereb,y'essentially only_' those.
method steps are referred to which are particularly ‘suitable in the sense
of the invention for individualizing th'e.':'s'll:andard hologram. For better
comparability, the same positions are mafkf‘_e_-d here by the same position
numbers. | : '

The inventive possibilit‘ies of intervéhition for ipdividualizing em—
bossed holograms are shown in Fig. 8 by arroﬁs" labeled A To G.

Pgssibnities 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),
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nsfer hand (D).
of the substrate (E),

on -the finish

during prepa
fithe hologram to the substrate (F),

- during transfe
uct (G).

he various possibilities of intervention A to G shall

be.explained.

Ind_-'i'v"idual_ization v__a'-_r-; nt A (during production of the die—plates)

-~ The die-p‘1ate$i_ :' generally produce:d by galvanic copying of the

~relief structure. The re various equivalent one- or multistage methods

for doing this. In equently applied two-step process a hardenable

plastics compound, E} ‘as for example an epoxy resin, is applied to the

surface of the mast ter hardening the plastics is separated from the

master, resuiting in’ gative mold of the relief structure. By electro- -

' plating a nickel lay applied to the negative mold. This nickel layer,

v of the master, :is the basis for the further

v

"+ which ‘is a positiv
pr‘odﬁdt’iqn of the pre _

_-'--One~can give t bséq.uent..holographi_é image an individual appear- ~
 ance, as shown in - }, by transferring Bnly selected surféce' areas of
thé‘f"'?r’n-éi;'_sﬁ_tei‘i during g. This is done by transferring the subsequent
hol-dgra;ihic- image 16. die-plates only in ‘the. outline of the area- of a’
ietter, a n’_umbering_,' c¢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.

"-T-here ‘are thus ; at number of equivalent approaches for producing

- the. Ej-indiVidualized- h shown in Fig. 6. In a special variant, certain

--,:-'surfa-c-"e areas of th : er é._bé covered by.'means of photolithography. A

' - positive~acting photor _lacquer is applied for this purpose to the sur-

faq-e_--.‘pf the master. | hen exposed via a mask in which the shape of
. -the '-le_tter or compa'r{y rk is left- open. Du__i:ing development of the lac-
' es are' laid bare while the unexposed surfaces

s die is molded from this individualized master

. quer the eéxposed s
_rema,ii_t covered. The
'.:in thé known way, W by the holographic _;iéélief structure is transferred
only in the surface ére eft open.
. _ Te example of. shows an embos_:ged hologram 40 finished in
o '..th'is':""_"f way., In contr standard hologra'mf_:f'-él, the relief structure or
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hologiraphic infolmanon is present in :er"'r__tlbo-ss'eld' hologram 40 only in a
selected surface 'ai'-e"a 42, syvmbolized byv t-hih letter H. In remaining surface
areas 43 one can s_ee only the unembossed surface of the metal layver, so
that the holograph_l_c information stands:@out from altogether reflective
surface 40 in .a_x:_e_,g:;;fi:_f?. in visually recogniiable fashion at certain wviewing
angles. o . CiE

The master cait also be used repeatedlv to produce individualized
copies if the covered ranges are laid bare again wusing suitable solvents

and the mdivrduahzation operation repeated “Jlth -other masks.

The method can- ‘also be applied in the'same 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. Iﬁt- is also possible to remove or
destroy the relief str’ricture selectively using :fine me.chanical devices )

.The - die—plates 1nd1v1dual1zed 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 varla-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, the_n 4 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 1s customarily wvacuum metalized

onto the uppermost layer if the'subsequem:_-f;'-femboss-ed hologram is to be a
'reflection holo_gram. .;-?'E,‘or--transmission holog:; ims, metal layer 24 is .omit-
‘ted. The layer structure thus described constitutes raw band 28.

The raw -ban‘d is individualized by -
layer structure, either by varying the layers themselves, e.g. providing
“rdifferent co’loring.or' changing oné"'or""m_ore"""3-'of these 'layers, or by selec—

printed patterns which are

ppropriate modification of the

tively .introducing additional elements, e._g-.
superimposed on the .standard hologram in v1sua11y recognizable fashmn in
the final state (on the subsequent product). -

For industrial scale production of standard holograms one requires a
large number of raw bands. By approprlate modification™ of the layer
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"'cture one can alread\ without any further technical measures, pro-

- duce standard hologrqms -that differ very ’$f;§:§bs't_antiaHy in terms of both

their color and their- -qverall impression. Th_e__ee measures can relate either

to 'ifndividual raw bands-'or to batches of raw bhn_ds.

A first variant for individualizing raw :bands is to dye the layer of

_ 'orotecnve lacquer 2_2, and/or thermoplastieé 23 individually. Since
 these. -1',-,1;;_70 layers la't'er'""co_me to lie on the P yduct above the relief struc-

'.?__ture as shown in Fig. 8, one preferably uses transparent colors for this

'.‘-'-'--puroose It is thus poSsible to distinguish such individualized holograms in

- the f1n_1_s_hed product, e.g. card 30 (Fig. 8), by their own typicé.l color
effect. | | e |

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

?..3 Using copper, silver or

are .:-v-a_cuum evaporated on thermoplastic la\f
oold-' for example, one can prepare three d1 ‘erent—colored types of holo-
.gram 'mch these ‘metals. The color of the m' ?'el layers can thus be coor-
.dlhated qun:e selecmv_e__ly with the overall ‘dolor impression of the card

"'la-vont- -and -used for- eic}_'ainpl'e to mark cards *with different scopes of en-

t1t1ement :
-In a third varlant an mdlvxduahzmg pn d pattern 1s applied to one
of lgyers 22, 28 o-f—-.-th_e. raw band bv con nnonal printing techniques.

g, silk screen prmtmg or

‘Suitable prinmting techniques' are offset pri
] "'ho'ﬁm .techniques. - For a small-—lot' '.;"ividualization the printed

T _'.can remam unchanged over a certa n. number of holograms, this
o'r?i;in},t,ed:_h-pattern being. preferably coordinated__with the holographic image
' if or the like for the holo-

L ;.graphm ‘information jin the sense of a grap ic composition. The overall

© 80 t’hat ‘it constitutes a border, a central m

"1mpressmn of such an 1nd1v1dua11zed hologram s thus determined in the

""--'fmal state by . the holograpmc recording and th ri-nted pattern equally

In a further varlanc 'the printed pattern s equipped with patterns or

._-_.}"_"-"}data that vary from hologram to hologram. example of 'ChlS is a con-

= “tintious numbering, whi¢h 'éan be produced ng a number printing unit
' or the like. '

I the printed patt' ﬁtis'é:q'ue'n't" data carrier in

_;is'to appear on the
-~ a certain alignment to the hologram, one ‘must ‘make sure the - printed
_'pattern and the subsequem; hologram are designed so. as to register ex-

‘--.;'u.actly one wupon the other "For work in ex r_.egister one can use the

';’measures known in prxnting technology. Su as marginal perforation,

'regxster marks and the like
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. The great number of possible variations __"-ifl_'g:_-'lude the use of different
Drmtmg technlques, dyes, inks and meca'l-{i--z‘édulayers to produce certain
'ooucal 1mpressmns and realize special forms of individualization. One
"_must also specmlly mention. in this connecnon _the use of luminescent or

-_f:.-:if'phosphorescent siubstances, which may make spec1a1 individualizing meas-
_‘ures recogmzable only in special illumination.

: Figs.” 7 to 9 show an embossed hologram 17 that is equipped, as de-
_scribed above, with an individually prmted tayer of protective lacquer 22.
‘Printed pattern 27 was applied to the surface of layer of protective lac-
gquer 22 and then covered with thermoplastic layer 23 and provided over
;his layer with a metal layer 24. As already described, the relief struc-
_:-:121_r__e,s’j of the hologram are embossed onto this raw band 28. After further
"z.'_a"ye'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_ thal; is disposed on a background with metallic luster on which
_ _hblogi?aphic- information 29 is recognizablée over a large area within a pre—-
defined angle range. Printed pattern 27 shoW’n 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-
boss-ed under the action of heat and -'ﬁ'i*'e“s'stii'e into vacuum metalized
layer 24, whereby the embossing and the metahzmg can of course be per-
. production method. In final-

formed in reverse -“order depending on )
phase 12 a protective lacquer 25 and an a i_swje. layer 28 located thereon’
are applied to the embossed side of the *’_1"'

‘tion through finished transfer band 19 is sho

mar compound. A cross sec—
_ For 1nd1v1dua11zat10n. an ind1v1dualizin ﬁ'r:_jted pattern can be pro-
- vided in method step 12 directly on embqsse'__d metal layer 24 or on pro-
- "‘tectife layer 25, which -is then covered :t__a'y;'ho_t—melt adhesive layver 26.
. The printing methods and printed patterns can be similar to those in

»
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individualization variant B. However. one mu tf make sure that the print-
. ing operation does not damage the rellef’ of the hologram present in
embossing layer 23,

A transfer band produced in this way 'i-s shown in Fig. 10, Wherebv'in

this embodiment the printed pattern is present between hot-melt adhesive
layer 26 and protective laver 25.

After the hologram has been »,ransferred to the card body, the print~

..ed pattern comes to lie between card bodv"'sol and metal layer 24 as ap-
parent from Fig. 11. Since printed pattern 27 is now disposed for the
viewer below reflective metal layer 24, spécial measures are necessary to

make this printed pattern recognizable visuall_"y_'_: or by machine.

It is obviously easiest to make printed patterns applied after relief
idtal

:structure. In this case one speaks of a "transmission hologram," which can

'embossing visible if one dispenses with layer 24 in the hologram
‘.also be very useful thanks to corresponding__ measures, that shall be dis-
+cussed in connection with individualizing meas‘iﬁ"es E. )
Instead -of complete omission one can also. reduce the layer thlckness
ém .the range of a few. ‘tens of angstrom ‘to:.obtain a partial ‘permeability
that makes the printed pattern recogmzable with sufficient clarity. By
'usmg special ..metals. one can' achieve an ag u:mnal color effect since wvar-

" ious metals, when they exist in extremelv “i;hm lavers exhibit different
color effects in incident light and transmitted llght

Alternatively, one can vacuum metalize a_ dielectric layer- instead of a
.metal layer. Depending on the layer- strucﬁ;@re, such layers have special
: .spectral properties that can likewise be uti};i#ed in transmitted and inci-
_'"--dent light. Examples taken from the num'_e__rfo'us optical -forms are partly

-"=permeab1e wide band mjirror. coatings and s ",'.'trally close reflection bands

with a play of colors when the viewing angle is changed. In these wvari-

ants the printed pattern is 11kew1se recognizable only at certain viewing

angles. In a further variant, metal layer
-%composed, for example, of metallically refl
located side by .side. The transparent  area .preferably given a ‘screen
“width "in ‘the range of 1710 mm and “less; “so
-g_fresolved by the eye e.nd appear as a ho

..hat-txhe:"'screens cannot be

neous partly reflective sur-
- face despite their gaps. In this case printed ttern 27 is recognizable at
every viewing angle. In cases in which prin pattern 27 is to be utilized

solely for automatic detection it is useful n a further embodiment, to

:employ dielectric layer structures that act reflectively in the long wave
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: '"-._'spectlal ‘range but are transparent in the short wave range: If the filter
edge 1s set .at the boundary between UV light and visible light, the mark-
ing remains hidden from the eye but is Ldentlﬁable for a UV-sensitive de-
tecto:

Slmrlarlv one can obtain hologram wrmng ‘that is readable only in
,the 1nfrared range if metal layer 24 is de51gned as an IR-permeable layer.
It is covered for example, by a protective lacquer 25 that appears
'opaquelv black in the wvisible spectral 1ange and is transparent and partly
permeable in the IR range. Printed pattern 27 consists in this case of an
.IR-reflective color and is located, as de_scr-_lbe_d above, between layer of
orotectlve lacquer 25 and adhesive layer -'.'56' On the subsequent card the
holographlc image is clearly recognizabile visually against the partly
metahzed apparently black background At -the same time, IR printed pat-
"t_ern, 50 shown by the broken lines in Fig. 12 is readable using suitable
's'e"nsitjrs_.

Dependlng on the design of the pmnted pattern one can also realize
: here -a marking that is unchanoed for a predetermmed run or varies con-
".' t1nuouslv If printed pattern 27 Is deszgned as mformatmn that is readable
ln the nonvisible spectral range, it can also be further optimized for

these needs if it Is designed. not as alphanumeric writing, but as machine

S -code e g in- the form of a bar code or the like.

f:-_"---:_ favorable variant of 1ndivrdualization since 1

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 substrate 30 which are coat-
f_ the action of pressure and

ed with hot melt adhesive layer 26 even -
heat through the -hot press die covers a large surface Depending on the
"_"‘e layer 26, only predefined

shape and -surface area of hot~melt adhes
-areas of the hologram are thus transfer :

Selectively, possibly even

his method is a particularly

s to. be provided in the last
: _ band and can thus be added
'j-:'-in-?a relatively late stage of .the pro_duct1o of the transfer band. Since

the transfer. band can be put in intermedi Storage as a semifinished

mipro”duct ~without adhesive layer 26, this va ant likewise permits transfer

o ':bands that are in storage to be mdlvxduahzed in any desxred number of

L s fumts at very short notice.
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Individualizing measure D (on the finished transfer band)

After final co-mp‘l-eti'on of transfer b'én'd 19 shown for example in Fig.

3, there are varlous other pOSSLblhtleS of 1nd1v1dua11zat.1on Individualiza-
tion in this stage of the method is parn_ularlv favorable since the trans-
fer band exists in chis embodiment as a t‘mlshed intermediate product, on
the one hand, and is protected relamvel;y_ well from damage by the pro-
ethod. on the other hand.

tective layers present in this stage of the..
The individualizing measures are baséd. primarily on the inscription of

individual data in one or more layers ‘af the- transfer band, or on an

irreversible transformatlon or removal of thé: ~.laver materlal

Data can be 1nscr1bed using laser m__ _“‘_'1on A laser inscriber is used
to produce, through carrier sheet 20 or: -Elayer of protective lacquer 286,
irreversible changes or destruction in the layer structure, sucH as e.g. a
blackening, a destruction of the diffraqﬁien_ 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 geﬁerélly 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. _ S
At high laser .power, the low thickness 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 way ' one can obtain inscriptions

of the 'tre.hsfer b,a’_.hd .which, regardless -‘ffiithe side to which they are
applied, are always, clearly - recognizable the finished product‘ and can-
noct be changed later. This aspect is o _p'eicial- interest in parr,iculax.‘._ ir
the introduced data are to exist in an unforgeable form.

As an alternative to laser 1nscr1pt10n _fere is also the possibility of
providing mechamcal perforatlon in the t._ __ﬁsfer band (Flg 13). For this

purpose the foil in - t;he area of the hologram is furnished with structured
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perforations using a kild of matrix printer, or with a punched pattern

that is produced ;ff__’irmly set punchin-_;g‘:\ For particularly compli-

.ie..'

cated perforations, ~may also vaxv from hologram to hologram, it is

- also possible to us graving machines that remove material with the aid
of an X-Y controlle .

The -appare.tus_; éé.n be used for lasez_' inscription or the mechan-—
ical removal of mat 2l is known to the expert and need not be ex-
plained in more detail re. | '

- Individualizing -measu':'r (during preparation of the substrate) _

__ One can obtam: further effects by performmg selective measures on
- the substrate Which re_ compatible with the ‘hologram used. For this pur-

- pose, markings are a '_l_iie'd in the hologrard_ area to the surface of the

substrate, which aré- tér covered wholly or partly by the hologram and
are recognizable there )

Figs. 14 to 16 4

a nrst variant of these measures in cross sectmn

.Drinted pattern 60 o hich a transfer hologram 17 was disposed. Print—

e-a pattern 60 is only rtly covered by hologram 17.so. that the informa-

tion represented by . p tfed 'pattern 60 is only partly accessible. E'fg. 15

shows the card show v cross section in Fig. 14 in a front view. If a

. transparent hologram . ‘-sed, the -data die_p'osed under hologram 17 are
' " since the hologram is approximately equivalent

t the viewing angles at which the holographic

1o a transparent she

-effect is absent.- In ?'pitje_' of their recognizability the data located under -

-"hologram 17 are pr "ed .from access. or f"manibulation by hologram 17

= - thereabove. In this way: .important mformation ‘of a card can be visually

checkable but remo: ‘from direct access, .whereas less important data

remain freely accessibl The data located un‘der the hologram can thus be
l0s¢ ‘located outside, have the same or a similar in-
to completely - different matters The use of a.

reflection hologram ful hermore also prevents v1sua1 accessibmty, so- that

data 60 located under hologram 17 can only be '_'_'hecked by machine.

The data carrier.___ ay be a great variety of. materials, e.g. the-'inla?'.:.'
of a multilayer card -structure, an all-plastic- card blank or a packaging

element or the like. -Th

mdividuahzatlon vanant is part1cu1arly effectwe

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

14 accordzngly shows a card 30 provided w1th a |
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.gram, whereby printed pattern- 72 dominates
. used, and holographic information 71 of
‘nates in terms of the opr.i_cal impre‘s_sio-ri,l

. known to have a positive rellef on the ii
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""-5'-hologram to be placed thereabove, as shown in Fig. 13, comes to lie
fl:directlv above the printed pattern. In thlS wav one obtains not ‘only the
possibility of wvarious designs ‘but also a- pror.ectmn of the data locaced
_--under the hologram, since these data cannoc be changed or removed with-

out destrucnon of the hologram. Such data protecuon is particularly

-.-_'effectlve in papers of walue, for example,_-,., whereby particularly important
data of the paper of value can be op_t'j_ic_'ai_ly. emphasized by their super-—
'.-position with a hologram, on the one ha’hd-; and protected from access, on

the other. S

Just as in the previous wvariants, prmted pattern 60 can represent a
motif, a company mark or the like that remains unchanged through a
large number of data carriers, or contain information that wvaries from
data carrier to data carrier. such as con-t;:;i:il_ulous numbering. After printing,
hologram 17 1is placed on the data ca'rz"'i___'er. Depending on the hologram
design, the recognizabilitv of the priﬁ'ted 'pattern varies. Transparent or

"--'partlv transparent holograms allow the prmted pattern. to be recognized
-‘--v1sua11y IR- or UV-permeable holograms’ ..-_sho_uld ‘be provided for hidden
‘inseriptions to be read onlv by 'mac-hine'""-Po"SSibili'ties for designing partly

or fully transpa.renr IR~ and'or uv- permeable holograms were already
mentioned in- the above description and can also ‘be used. here.
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

patter 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

or is equipped with a partly. reflective metalhc mlrror through which the

shiny surface remains recogmzable The - ..thus supplements the holo-

gram or at least remains visually recogn'if ;:’r.:fir:Ough the glued on holo-
if transparent holograms are
andard hologram 70 predomi-

f'-'s'emipermeable holograms are

‘used.

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

In a further wvariant, which is show

hologram 17 is used in a paper of V-_gl_{l
translucent register together with steel printed information. Paper

of value 75 is furnished with a steel 1nt gl

p:r-'ihte'd pattern 77, that is
side and a negative relief 78
m 17 is applied to the back

on the back congruent to the inking. Hol
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of th___:'e, ”s.t'eel intaglio printing, whereby
after the large-surface transfer of the
mhelent strengr,h 50 that adhesion of

e-venced in the area of the depressmns In the surface

__'--and back of‘ paper _of value 753 and in transmitted light, since in this
: s is recognizable through the paper and can be
'm the hologram recesses in the unfalsified original

CInoas var1ant: of the method descrlbed 1n E‘1gs 17 and 18,

the hologram

L lod

77 1s omn:r.ed and thus onlv

17 to 19 are . particularh advantageous
_." aLwavs transferred ..to the. rehef of the data carrier
'_congruentlv in a particularly 51mp1e way, and such apphcamons (steel
--mtaglio prinnng or _"""__'hnd stocking) fit part1cu1arly well into conventional
paper of value designs and can also be mtegrated particularly easxlv into

the classmal productmn methods.

-_Individuallzing measure‘ P (during transfer of the . hologram to the sub~
strate) '

In -thi.s method:__ s'tep the holo;gram 1 ransferred from the transfer
e ' The transfer

urface of the transfer die.

'he transfer die. The holo-
as. t_ne.press die. In this
rm of special motifs, com-

be designed in thi




23

- panyv logos, characters and the like. The"’t_‘ﬁocifs are to be represented

both in the positive print and in the neg'a'ﬁ_i_'i’re print. Fig. 20 shows sche-
matically such an application, whereby ori-__g--i'-)__::?ia.l_ :standa,rd ‘hologram 17 was
actually transferred- by the press die onlv with the external contour
shape of a c¢ircle 80, whereby a set of -lin,ejs _81 is . left open inside this
circular area in the form of a coat of arms. Shaded surfaée_areas 82 of
original standard hologram 17 are disregarded during the transfer.

The expert will understand that this variant makes it possible to
transfer almost any piece numbers of individualized holograms by pro-
ducing only one hot pfess die. The grap‘_h-ic' structures can also be of
substantially more elaborate design and can even .replace or supplement
whole areas or parts of the printed patterni. The transfer dies can be
designed in such a way as to represent n‘_ot only simple pictorial symbols
or characters, but also complicated systerﬁs'_'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-

-gram- structures”--one--must merely. make. sure .the..'hélographic effect and
the holographically rendered details decrease in proportion with the re-—

duction of ‘the hologram surface. Complicated holographic information can
thus not be rendered as well in holograms 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 ';Ijis'method step.
Individualizing measure G (on the final product)

In this method step the hologram =ztransmitted to the substrate is

: ' modified"'by'pun'ctiform'--re-rito-v'-al,-'-changé or ?d-e’_:s ction in suitable layers.

A first variant is individualization b scribing information using a
laser pencil. Depending on the .laser para

various inseription effects can be obtained gt 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 layer

ters and the foil structure,
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-single measure offers a very great scope :ot"-
- . acteristic --form for the--particular method- ‘step. Starting with a standard
hologram _one 1s thus shown very dlfferent ways of making changes for
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"_g-"s’t-i'UCture- of the hologram, and the local destrurmon or complete removal

“of c¢ertain areas of the layer structure of the’ hologram

Fig. 21 shows a card body 80 in cross section in connection with two

‘exemplary inscription variants. Hologram 17 is not only totally destroved

by ‘the high energy of the laser bedm, but th,e: card substrate is also

.deformed in such a way- that a microrel'i'é;f'.';"'Ss"- :_ex_'ists in - this punctiform

-~ drea. The card substrate is customarily burnied locally in such laser in-

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

if'-efadability of the thus produced characters The microrelief provides an
-addiuonal authenticity eriterion. that dlstmgulshes original laser inscrip-

tionis from other inscription variants.
‘By correspondingly reducing, the laser energy however, one can also
only remove the hologram layers locally, so__ that in the extreme case the

‘data are formed by recesses 86 in the hologram In principle, the same

technical possibilities are applicable in th\i‘sl individualization measure as

-are. described for measure D. In .contrast to .}néividualization 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-
Q-'.-ticul_-a-r---w-hem-th-e- ;echni-cal’- 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.

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 product manufacture, whereby each

esign and has its own char-

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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B It is obvious to the expert that individualizing measures A to G can
. not only be used separately per se, but rhat: any. desired combination of
__:"1nd1v1dua1 measureés will additionally 1ncrease the possmlhnes of design.
-;_.'-Bv way of example for the great number of possibilities, some variants
N -shall be stated in the following, whereby the reference numbers of the
' -_‘precedmg examples have been used wherever poss1ble

- Fig 22 thus shows an individualized hologram 17 in which holographic
_ mformatlon 39 exists across the entire surface of rectangle 70 but re-
- fleetive metal laver 24 is present 'only in the form of a coat of arms
~ (individualizing measure B). In the area of the coat of arms there is. a
~ printed pattern 27 (measure B) and hologram—-specific data 85 inseribed
.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

-holograpmc 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 éreenish 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-
;-gram 42 is used that has the contour shape of a circle standing on a
o 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
- eircular 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
completion of the transfer .band (measure C) suvery metal layer 24 pres-
“reént in theé contour- is- disposed above printed ‘pattern 27 as a2 semiperme—
. able mirror. The entire layer structure is Iocat:ed on a .yellow background ‘
Print 60 that is provided on the card substraté (measure E). '
_ | This hologram structured in its contour appears to the viewer as a
";_-_511verv surface through whieh blue printed . pattern 27 is recognizable. In
‘a given viewing a.ngle range the holograpmcally stored information, which
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3_3i-s also superimposed on printed pattern 27, ars in total surface 42.

'-"Onlv numbers 86 are recognizable in good t W‘i__th_ the surroundings

regardless of the v1emng angle. The overal
vellow background area.

.arrangement is framed by the

_ -Fig. 24 shows 'a further embodiment - m which a paper of value is
."'equlpned with a translucent element. The naper of value is provided with
a prvnted pattern 101 applied by steel 1m;agho printing (measure E). On
-'the back of the paper of value a transmisslon helogram is applied in the
circular contour of prznted pattern 101, in which the contours . of printed
‘pattern 101 are left .open (measure F). The' hologram itself is designed as
';:a transmrssron hologram in which no metal- layer is provided and the two
outer protective lavers (layers 22, 23) are colored transparent red (meas-—
ure C).

_' For the viewer: the translucent element consisting of two parts is
'rec-ognizable from the front as a steel pr1nted motif 101 and from the
““baék as a red . colored hologram with neoatwe contour 101 left open. In
-transmrtted 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-
_oram 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.
j..be integrated well 1nto the production pro__cess. However, the inventive
.j-application is not 'liml'ted to this type' of h'_'_o_l_ogram._ In the following the
.-;:ut_i;l_ization of the inventive ideas shall be - described in connection with
‘¥olume film holograms. '

‘The essential stages in the series pr ductlon of volume holograms
include

— the preparation of a primary hologram, - ; _
= the reproduction of the holograms bY'copyin'g. :
— application of the holograms to a substr_l_'"_f:__'e.

W-ith referenc-e to Fig. 25 the method steps shall be explained in more

-detail in the following, whereby only the dev'atzons of the two methods
will largely be dealt with on the basis of th_

etails stated in Fig. 2 and
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In --ftrie‘tlio'd' step 101 a hologram is recorded from a model on a photo-
-sensrtlve materlal This is done by customary technology, superimposing a
-reference rav with an object ray on a photographic plate. Al’ter develop-
ment and f;.&__lanon t,m-s photographic plate represents the primary holo-

Fro‘mi' :-c_h'e__ primar‘v hologram, that corr-e'spohds ro’ the embossing ma-
ster, o'ne could now make any number of copies’ mthout requmng the

1ntermed1ate submaster step necessary for—_ ;he embossed hologram, since
the copying of the secondary holograms is";e; strictly op"tical process that
does not load the primary hologram mechanically.

'_ In :.part_icqlar 1f ;le.r_ge_amounts of copie_s are to be prepared from the
primary 'holbgram -at <different times, however, ir is recommendable to
avloid damage of every kind, in particular scratches, etc., by preparing
seconqarv holograms from the primary hologram as working specimens,
whlch are then used for the subsequent e\:posure of the final hologram’
--film in method step 171.

- The secondarv-holograms are prepared by conventional technology in

Lm:exmedlate ___:j,te_-p 109 in a way that is approximately comparable to the

..—.production ...p_.f:,-;the.-_su,j_bma_suers.—or: the die=plates._(Pos. 2, Fig. 5) except that

no- pl‘feto'resi's't material is used. but customary hologram films.

- in 1ntermed1ate step 110 the films requ1red for the volume hologram
are Drepared Holograohlc films consist, as is customary in photography,
of at l_east two layers, namely a carrier material, e.g. a polvester film,
and a photosensitive emulsion. . _
| In method step 111, a film fabricated in this way is exposed precisely
es' in méthotl --"st'ep” 102 for-'-.' producing the- hologram to be wused on the
produet. This is done in the known way by employing the orlgmal holo-
graphlc structure that was utilized in e__;;posmg the primary hologram,

:eXcept that the -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 hologr-am film. By automatlcally repeatmg the copvmg

operauon one can thus prepare any numbe'_,_ of holograms in series pro-
duct1on . .
After exposure the f1lm is developed ~and fixed in intermediate step

112. Additional la-ye,rs_. -_-s_uch as a protective layer, adhesive laver, etc.,




san also be applied.

Intermediate step"ff‘{':r' is provided for anv measures on the finished
film. It is complete'i"" ; the embossed holo-
- gram tran,sfer_b-a
The substrate

‘also analogous to the -,

epared in method step 113 These measures are

is
ssed hologram
In method step 11 : he hologram is applied to the substrate. Depend-
ing on the substrate and the purpose, there are different possibilities of
attachment for flxmg the hologram to the - substrate Common techniques
~in this connection aré to .glue it onto the substrate or to laminate it into
the layer structure of _mult1layer substrates, such as 1dent1tv cards. In
any case the hologram lS” ‘punched out of the f11m and placed on the sub-
~strate. : o
The f1nal
performed here are analogous to the steps necessary for embossed holo~-

processed in method step 115. The measures

. grams.

Individualizing measures for volume film holograms -

The 1ndiv1dual1zmg measures to be used for mdividuallzmcr volume

similar to those (iescrlbed in’ connection with
© embossed holograms ' '

First possibilities ( e
: is given an 1ndlv1dual appearance. by inserting

'masks or reproductmn systems at a suitable place in: the beam path, so

'dupllcatlon of the holog "'s in method step 111 is essentlally equivalent

- . to the measures in m step 102, the same or similar measures are

“also possible in individ_u___,t,_ ation variant 1.

During production of" the holographic f m (intermediate step. 110),

.'lndividualizing measure"s- are posslble in ~analogy to common photography_
by coloring the carrxer materlal or the emulsl___'

"_or providing additionail dyed layers above or "below the carrier material.

layer with suitable dyes

“It s likewise posslble to prmt the film matenal on one or both sides in
‘this individualization varl'ant K. Since when volume holograms are used
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' the film layer is customarily applied to t'H”';f"subsequent substrate (produet)

'-together with the carrier material, it Ls'also conceivable to mark the

carrier film correspondingly. An addluonal mdw]dua.hzmg measure when
preparing the holographic film is to preexpose the film with suitable
picture motifs, such as numbering, a logo or: the like. |

For individualizing measures L, M, N, 0 P reference Is made to the

measures descmbed in Fig. 5 due to the analogous p0551b1111:1es Due to the

different holographlc film material, some .__-g:_a_ptanons might be necessary.
If the basic inventive idea is known, the'ee adaptations will be clear to
the expert .and need therefore not be explaih'e'é here.

As the' expert will also understand the wvarious individualizing
measures H to P can be combined w1th each other as one pleases to

obtain more complex modifications.

Range of application

Individualized holograms have a wide range of aophcatlon that will be

distinguished in the following in terms of ow the holograms exist on the
subsequent final product. It is common oracnce to apply holograms to the
surface of ..da_ta_._c.arri.er.s. 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, - plasncs bank notes, video tape
cassettes, etc. In special embodiments t_e:' hologram can be limited to
certain parts of the product, while in or.hers ‘it covers the entire surface
of the product. In the field of ldennt_y_icards and credit cards these

different variants have now become common practice. However, holo-

¢ products. It is thus known

graphic elements can also be embedded in
to laminate holograms into multilayer plastics cards. The hologram can
exist in rna_nifold embodiments, for exampl s a safeguarding thread, in
the form of a logo, an integrated picture ;nq_tj_f or the like. It can also be

introduced by a kind of mounting techniqi

y which an opening is pro-

vided in a foil layer of a multilayer carg:_l_ o‘r. the hologram to be glued
into. '

It is likewise possible to embed h g-fa?_ghic elements directly in

paper, whereby the- holographic material 1¢ eferably prepa}ed by Dbeirng

cut into bands, stripes or planchets. The;e ments should preferably be
added during production of the paper, wi by the protection techmque

is - particularly effective if it is present 1 the paper in the form of a
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“window safeguarding
Due to the high
the expert the pOSSIbllltV of adapting the final product exactly to the

ead " for example.

_'_umber of possxblo'vanatmns, the invention - gives
technical and/or desi n—rplated needs startmg with a standard hologram.
Although like holog
invention provides’ "pos ibilities of c1vmg the final products completely

"1c "recordings are used as the starnng basis, the

different getups. Along jlth the large number of possible optical varia-

tions, the inventive teachmg also takes account of the financial requlre—
ments, so that it 1_s_-p_oss1ble to adapt the product to almost all require-—
 ments. ' ' '
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Claims

1. A s_‘ys;tem comprising a series of data carriers, in particular identity
cerds papei‘s' of value or the like, whereby the data carriers belonging to
the svstem eXhlblt diffraction structures containing standard information,
characterized in that parts of the series are changed by additional meas-
ures in the area of the diffraction structures or combined with other ele-
ments in such a way as to differ from the rest of the series in optically
recongable fashion, whereby the change in the diffraction structures
and/or the combination with other elements conveys an esthetic overall

irnpression :a';_nd the change and/or combination with the other elements
cannot be uhdone without destrovi'ng 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
. element and/or one of the d1rect1v adjacent layers .of the data carrier in

) the form of irreversible changes in their 'standard appearance which per-
B =~ mit clear distmctlon from the standard.
o 3. The data carrier of claim 2, characterized in that the individual-
ization existS-_by virtue of compositional local change in at least one of
_ the layers ‘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 pa:t.terh.
6. The data carrier of claim 2, characterized in that the individual-
T TTETTTT"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, charac’terized in that the .diffraction
structure 1s replaced in one or more partial areas of the diffraction
element by a nondiffractwe area.

e — -— -t e v s Cmm e e s - e e e e e ——
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8. The data carrier of claim 2, charadterized 'in that at least one
layer of the diffraction element is colored with.4a dye or color additive. .
9. The data carrier of cla_i_m 8, characfteri-zeci in that the dyes or

color additives are transparent, luminescent or:iabsorbent substances.

10. The data carrier of claim 2, 'char_é'éteriz“e_ﬁ ‘in that at least an
the surface of the substrate

inside layer of the diffraction element an.dZ'

covered by the diffraction element exhibits a metal layer of colored ap--

pearance.

11. The data carrier of claim 2, characterized in that at least an

inside layer of the .diffraction element and.""or' the siifface-~of the substrate

covered by the diffraction eslement exhibits a p mtéd patt'ern.

12. The data carrier of claims 2 and 11 characterized in that the
printed pattern is of a color that is trans-_parent, luminescent or reflective
in the infrared or ultraviolet épectral range. ’

13. The data carrier of claim 2, _char.g'oteri_zed .i,nl_ that one or more
lavers of the diffraotion element are desigﬁ-ied 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 layer of the diffraction element. and/or the surface covered by the

diffraction element exhibits data introduced by’ means of laser inscription.
15. The data cdrfier of ¢elaim 2, chaifaéteriz-ed in that at least an
ms1de layer of the diffraction -element and/or the surface covered by the

dlffracnon element exhibits a perforation or p 1
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 optically «variahles

particular a hologram, whereby the diffrac ,s't_rucm_i'efs represent stand-

ard information ind1v1duallzed by nonholographic measures, characterized
in that the individualization exists in at lea t .one layer of the element in

. “clear distinction from the

the form of 1rrevers1ble changes wmch ph
standard information. . ,

18. A method for producing a data ca
card, a paper of value or the like, having

in particular a hologram, exhibiting diffr:
diffraction structures ‘represent standard
nonholographic measurées, characterized in-

N

g ;@1Ifzia—¢tion structures, in -

r, in particular an Identity

an optically wvariable element,.'
tion structures, whereby the -
ormation . individualized by
that ~ the “individualization is
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-performed

-of c‘lalm 18, charact:erized in that the standard ele-

:f:-_prod'ucin-g the data carrier of‘ claim 2, charactertzed

jo,f____claim 20, characterized in that the diffraction

alm 2¢, characterized in that at least one” layer
and/or the surface of the data carrier covered

 element and/or the surface of the substrate cov-
"é:'ljement is provided with a printed pattern or em-

lement and/or the .surface covered by the dif-
d -with a laser 1nscr1ption

covered by t:he d :_';o,n elemenc is prov1ded with a perforation or

punching. _
28. A metho;’i‘

X ducing optically vaz}i_able' .elements, in particular

lard elements, characterized in that _an individ-~

-
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-iial_izatién is produced in an irreversible form ' in the elements with method
steps that are additional and/or modified with respect to the normal
produc.tion process.

29. A method for producing a series of optically wvariable -e'leménts,
1p'r'efer-a'hiy holograms, which are based on # certain holographic recording,
characterized in that, in at least one of "the'produci;'i-on steps following
the holographic recording, phe optical element is changed by additional,
irreversible measures which make the thus changed- 'optically variable
element differ from the rest 6f the series tﬁa_t was not changed, or not
changed in the same way.




