A document with an unforgeable surface relief and
a method of producing it

The present invention relates to a document with a
surface relief having elevated and/or depressed areas rela-
tive to the surface of the document, and to a method for
producing such documents. .

Such documents are, for example, papers of value, bank
notes, certificates and identity cards. The latter are used
as credit cards, bank cards, cash cards, entitlement cards
or the like in a great variety of areas, including e.q.
cashless payments, access control systems and a great vari-
ety of service systems. These identity cards generally have
data relating to the card owner which are applied during the
so-called personalization process. A widespread way of ap-
plying these data is the embossing method, by which the in-
dividual characters are embossed by mechanical dies that
deform the card material (DE-C 14 36 810). One distinguishes
between "high embossed data,"™ which are embossed from the
back of the card and exist in the form of raised areas on
the front of the card, and "deep embossed data,"™ which are
embossed from the front of the card,to the back. Deep em- Al
bossed characters therefore exist in the form of depressed
areas in the front of the card. To improve the visibility of
the individual characters, one additionally inks the apex
areas (high embossing) or depressed areas (deep emboss1ng)
with a color, usually black, that contrasts clearly with the
surroundings.

The particular advantage of these embossed card data is 2o
that the data existing in relief can at the same time be
used as a printing block. When the card is used later, the
data can thus be easily transferred to the current voucher.
The transfer is effected in Yimprinter devices" into which
the card and the voucher are inserted for the user data to
be reproduced on the voucher via a mechanical embossing '
process using carbon paper or flimsy (DE-C 20 18 927). An
international standard fixes not only the position of the
embossed data on the identity card but also the form and the
relief height thereof (ISO Standard 7811/1).

' It has become apparent worldwide for some time that
this way of representing the user-related data of an iden-
tity card,. that is financially advantageous in terms of both
production and subsequent practical use, has the serious
disadvantage that these data are relatively poorly protected
against attempted forgery. Since the card materials are
generally thermoplastics, in particular PVC, the embossed
data can be ironed flat relatively easily and the cards re-
embossed with different data. The original inking can gen-
erally be removed using commercially available solvents and
a forged card reinked with a different data set using com-
mercial inks. Original cards, i.e. cards that are "authen-
tic" in terms of their structure and getup, can thus be
provided with false user data with fraudulent intent quite
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easily without this being recognizable or testable by out-
siders.

In order to counteract this easy forgeability and limit
the resulting financial losses, there have been many pro-
posals for solving this problem.

Some of these proposals aim at replacing mechanical

'hlgh embossing by other methods for producing irreversible

relief structures.

For example, DE-A 22 23 290 discloses a method by which
the embossed data only appear on one surface of the card. In
this method, the personalization data are engraved into
metal plates and transferred to the surface of the identity
card during lamination of the card. During the laminating
process the card material softens and flows into the de-
pressions in the metal plate without leaving any negative
relief on the back. This gives rise to characters that can
also be used as a prlntlng block but can no longer be em-
bossed back and changed in the conventional way.

However, this type of embossing is much more elaborate
since a metal plate with the particular engraved personali-
zation data must be produced for each card and this person-
alization process is a method step that cannot be separated
from the card production. _

Only DE-A 32 13 315 presents an identity card whose
character set to be used as a prlntlng block can not only be
provided in a simple way, but is also present in an espe-
cially unforgeable form. The known method proposes prov1d1ng
the identity card with a foamable plastics layer containing
appropriate foaming agents and then foamlng this layer lo-
cally to form the desired characters in a relief structure.
One preferably uses a laser beam which generates in the
foamable plastics material the heat necessary for triggering
the foaming process or activating the foaming agents. By
appropriately selecting the plastics material, foaming agent
and laser parameters, such as intensity, etc., one can con-
duct this foaming process selectively to produce characters
that conform to the standard in terms of their dimensions
and relief height. At the same time, this foaming can in-
volve a discoloration of the plastics material, so that one
can dispense with the inking operation. Since the discol-
oration exists within the plastlcs material itself and is
furthermore 1rrevers1ble, it is unforgeable and also resis-
tant to abrasion.

Although a high degree of protection against forgery is
reached by the known card, its production involves providing
foamable film layers whlch cannot readily be used unchanged
for commonly time-tested layer structures.

According to another method (DE-A 34 09 761), one ap-
plies to the outer surface of an identity card an additional
layer whose thickness corresponds to the required relief
helght of the data. One then forms the characters by locally
removing the material of this additional layer using a laser
beamn.
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This method also requires the use of special layers
which must show both good removablllty and good adhe51ve
properties.

Other known methods aim at protecting the embossed data
produced by conventional methods against falsification by
taking additional measures.

For example, DE-C 32 48 784 discloses a method for ap—
plying a second data set identical to the embossed data set
to the card material in an irreversible form by means of a
laser beam. By directly comparing the embossed data set with
the second invariable data set, one can detect the correct-
ness of the embossed data without any auxiliary means. Ac-
cording to another embodiment (DE-C 33 14 327) one places
over the embossed data - also by means of a laser - a secu-
rity pattern, e.g. a line pattern, which has typical inhom-
ogeneities corresponding to the embossed characters due to
the surface structure and the resulting change in the re-
cording conditions. In particular after a back-embossing,
the original data are clearly recognizable due to this in-
homogeneity in the line pattern.

‘Both methods attain a high degree of protection against
forgery, but they require the use of a laser. Furthermore,
these protective measures are more suitable for visual
testing and less suitable for machine testing.

It is also known (DE~A 34 40 653) to additionally apply
thermosensitive substances to identity cards to be provided
with embossed characters. Since a forger usually heats and
thereby softens the card material to make it easier to re-
verse the embossed structure, thermosensitive substances
which change their color at temperatures within the range of
the softening temperatures make such attempted forgery
visible.

An essential disadvantage of this method is that these

‘temperatures at which the thermosensitive substances change

their color must not be reached during production of the
identity cards either. This makes it impossible to use the
conventional methods of producing identity cards which in-
volving pressing the individual card layers together under
the effects of heat and pressure. Furthermore, this known
card is not protected against cold working, i.e. a reversal
without simultaneous heating. Finally, the card also fails
to meet the usual requirements in terms of temperature re-
sistance and will already show discoloration, for example,
in strong sunlight or if stored carelessly, e.g. in the vi-
cinity of sources of heat. This may unfairly cast a suspi-
cion of manipulation on the owner of the card.

Finally, DE-A 33 14 244 discloses various methods of
protecting embossed data from forgery which consist in par-
ticular in removing layer material chemically or mechani-
cally in the apex areas of the embossed characters, thereby
exposing a deeper layer contrastlng with the surroundings. -
Another measure consists in introducing into the identity
card a layer provided with microcapsules that contain chro-
mogenic substances. During mechanical embossing these sub-



_4...'

stances are simultaneously released and produce a corre-
sponding invariable discoloration in the interior of the
card. : _
The present invention is based on the problem of pro-
viding a document bearing a surface relief, in particular in
the form of embossed characters, that is easy and inexpen-
sive to produce and allows for easy and reliable testing of
both the document and the data applied thereto as to their
authenticity and originality to protect the data against
falsification. Another goal is to provide methods for pro-
ducing such documents.

This problem is solved by the features stated in the
characterizing part of the independent claims. Advantageous
developments are the subject of the subclaims.

A feature of the present invention is that relief
structures of a document, such as the embossed characters of
an identity card to be used as a printing block, are pro-
vided with at least one luminescent substance in such a way
that the authenticity of the document and the correctness of
the data can be ascertained by testing the presence, the
spatial distribution and the properties of the luminescent
substance(s) in terms of excitation and emission. One
therefore preferably uses luminescent substances not acces-
sible to the general public. The substances can optionally
also be used in a mixture of various luminescent and nonlu-
minescent substances that can only be analyzed using con-
siderable technical resources. The areas to be marked are
preferably the apex areas, in the case of high embossed
characters, and the bottoms of the depressions representing
the characters, in the case of deep embossed characters.

Although the use of luminescent substances for pro-
tecting papers of value is known from a number of publica-
tions and, on the other hand, the problem of protecting em-
bossed data from forgery has existed for a long time, the
prior art stated above shows that solutions for protecting-
embossed characters were always sought elsewhere.

Only the invention provides a solution of surprising
simplicity for protecting embossed characters from forgery,
without any need for changing the process technology of the
conventional production of embossed characters in any way,
as shall be explained in more detail below. _

This solution also makes it possible to check not only
whether the embossed data are falsified (no or incomplete
luminescence) but also, at the same time, whether they are
authentic. The latter is done by testing the specific and
characteristic properties of the particular luminescent
substances used. The tests directed to the various aspects
can be performed visually or by machine, depending on which
luminescent substances are used for protection.

Furthermore, it is also possible to provide reliable
protection against forgery for embossed structures on papers
of value, such as the blind embossed characters, patterns,
signets, etc. always present on shares. '
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The characters provided with luminescent substances are
also most suitable for machine reading, since the use of
corresponding filters can minimize disturbances from sur-
roundlng light so that one obtains high contrast in the read
signal, i.e. a good signal-to-noise ratio. The invention
thus offers a simple solution for machine reading of user-
related data and their further processing, transmission,
etc., in the desired form. The elaborate and trouble-prone,
usually mechanical scanning of high embossed characters as
known up to now (DE-C 24 06 354, US-C 3,917,925) can thus be
avoided in a simple manner.

Furthermore, a signal differing from card to card can
be obtained from a data line of a high embossed data set
provided with luminescent substance, for example, by an in-

.tegral scanning of the entire data line or parts thereof.

Such signals can then be used in the known manner (DE-C 28

‘58 266) to detect the individual authenticity of documents.

Not only embossed characters but also virtually any
relief structures, even randomly arising relief structures,
can be machine read in a simple manner if the highly raised
areas are provided with luminescent substance. By the indi-
rect means of measuring the local distribution of the emis-
sion of the luminescent substance, one can thus ascertain -
striking places in a surface relief using relatively simple
means. A relief structure introduced more or less randomly
into the surface of a document such as an identity card, or
a randomly arising relief such as surface granulation, can
be used to obtain such individual 51gnals by detecting the
luminescent image by machine, processing it and depositing
it as an authenticity characteristic e.g. in a magnetic
stripe or an electronic memory of an identity card. In a
subsequent verification operation the luminescent or relief
image is scanned and the data obtained therefrom checked for
similarity with the stored data.

In a preferred embodiment, the luminescent substance is
transferred to the raised areas of a document by the so-
called hot embossing method, i.e. via a transfer band. In
this hot embossing method, a transfer band is coated with
the substances to be applied to the document, whereby the
band optlonally bears both a v1sua11y contrastlng color and
the luminescent substance. It is thus possible, in one op-
eration, to apply several substances simultaneously and fix
them there, e.g. with the aid of an additional adhesive
layer. The luminescent substance(s) and the layer of con-
trasting color can be present in one layer in the form of a
mixture, or else in two or more superjacent and adjacent
layers. Qne preferably selects an arrangement in which the
transferred luminescent substances form the outer layer of
the card, to prevent the excitation radiation and emission
from being disturbed by the layer of color.

This transfer method is also particularly suitable for
applying one or more luminescent substances, preferably in
the form of a multicolor luminescent pattern, to relief
structures on the surface of a paper carrier, such as a
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share, bank note, etc., which are produced e.g. by steel-
1ntag110 prlntlng.

It is also particularly advantageous, for example, to
use sublimable colors and luminescent substances, since af-
ter evaporation by diffusion or migration they penetrate
into the plastics material and are thus fixed and not re-
movable from the document without destroying it.

Further advantages, in particular advantageous devel-
opments, are the object of the descrlptlon of the inventive
subject with reference to the figures, in which

F1g 1 shows an identity card from the front,

Fig. 2 shows a sectional view of this card,

Figs. 3 and 4 ‘show various embodiments of a transfer
band,

Fig. 5 shows the sectional view of an 1dent1ty card
with deep embossed characters,

Fig. 6 shows a portion of an identity card with a
schematic view of the sensor head of the scannlng means,

Flg. 7 shows a signal obtained during scannlng,

Figs. 8 and 9 show further embodiments of the ‘inven-
tion.

Figs. 1 and 2 show, as an example of a document, iden-
tity card 1 with the typical information content. Thls in-
cludes e.g. statement 2 of the issuing credit institute,
which is applied e.g. by printing technology to card inlay
4. The card inlay is preferably covered on one or both sides
by transparent cover f£ilm 5. Finally, the card bears user-
related data 3 which are applied to the card in a relief
form that can be used as a printing block. In the case of
high embossing, the characters are embossed from back 6 of
the card to front 7, so that they appear in the form of
elevations on the front of the card. In the case of deep
embossing, the characters are embossed from the front of the
card toward the back, so that they appear in the form of
depressions on the front of the card (Fig. 5). The embossed
characters are made more visible by being inked with con-
trasting, usually black, gold or 511ver color 8 (or 19 in
Fig. 5). '
: These relief structures are now provided addltlonally
with luminescent substance in the apex areas or the bottons.
This luminescent substance can be directly mixed into color
8 for inking the embossed characters or applied as separate
layer 9. If the apex areas of the surface relief is to be
inked, it is advisable to use the known hot embossing
method by which the 1ayers to be provided on the card are
first applled to a carrier band and then transferred from
this band to the card using pressure and heat. Due to the
relief structure of the card, the layers of the carrier band
are only transferred to those areas which come in close
contact with the band, i.e. in this case only the raised
areas of the surface rellef.

Fig. 3 shows such a transfer band 11, ‘the layers being

- represented for the sake of clarity at some distance apart

and not true to scale. Carrier band 12 is preferably a me-
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chanically very stable and thermostable plastics band, the
preferred material belng polyester. Layer of varnish 13 is
applied to this carrier band, later forming an outer cover
layer of the card and protectlng the layers therebelow, such
as adjacent layer of color 14, from abrasion and mechanical
stress. Abovementioned layer of color 14 contains the colors
necessary to improve visibility. The latter are usually
black, gold- or silver-colored pigments and the luminescent
substance. The luminescent substances may be organic or in-
organic, but they should expediently not be available com-~
mercially. The luminescent substance can be selected, for
example, so as to be visible not only to a machine but also
to the human eye, e.g. having an emission in the IR and
-visible spectral ranges. The mixing ratio of color pigments -
and luminescent substances and their color constellation
should be selected such that the excitation light and/or
emission light of the luminescent substance are present in
sufficient intensity or will not be excessively absorbed by
the color pigments.

_ These layers of color and varnish -can be fixed on the
surface of the 1dent1ty card e.g. with the aid of adhesive
layer 15 which is activated using heat and pressure. Another
possibility is to use sublimable and/or migrating colors and
luminescent substances which evaporate during hot emboss1ng,
for example, and penetrate into adjacent layers, in par-

" ticular into the plastics material of a card.

A further embodiment of a transfer band is shown in
Fig. 4. According to this variation, the luminescent sub-

- stance and the color pigments form separate layers 16, 17,
whereby layer 16 containing the luminescent substance is
introduced between layer of varnish 13, which is later on
the outside, and layer of color 17. Since the luminescent
substance is not covered by color pigments here and is thus
restricted in its emissive power, the amount of substance
required can be considerably reduced and nevertheless a very
visible or machine-detectable emission obtained. The trans- -
fer band technique also offers a simple poss1b111ty of ap-
plylng luminescent substances that emit in different colors
in any desired, e.g. an iridescent, pattern, if the transfer
band is prov1ded with a correspondingly designed luminescent
layer. For example, the pattern can be selected here in such
a way that two partial areas of the surface relief appear
luminescent in different colors and the two colors exist
side by side in an area therebetween, so that a pure lumi-
nescent color runs into the other pure luminescent color
contlnuously or via a secondary color. Furthermore, fine
lines or large-area signets, for example, can be applied in
one luminescent color over a different colored luminescent
background, which are effective in suitable surface struc-
tures, e.g. fine screens.

The layer of varnish covering the luminescent substance
may be e.g. a synthetic resin varnish hardenable under UV
light, which is hardened after being transferred to the card
and thus gives the card surface sufficient hardness. This
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protects the luminescent substance against mechanical
stress, in particular abrasion, during the subsequent daily
use of the card.

Application of the luminescent substance by the hot
embossing method has in particular the advantage that it
makes it possible to apply both the contrasting color and
the luminescent substance in one operation, so that no ad-
ditional procedural steps are required during card produc-
tion. A further advantage of the hot embossing method is -
that this method can also be used for inking very fine
structures, so that almost any relief structures can be
provided with luminescent substance in the desired form.

Instead of this hot embossing method, other inking
techniques known e.g. from the letterpress method can also
be used. For example, the luminescent substances can be ap-
plied via a roller or similar means.

Fig. 5 shows a partial sectional view of an identity
card provided with deep embossed characters 18. In the case
of these characters, the luminescent substance and also the
contrasting color are introduced into bottoms 19 of the re-
lief structure. Here, too, the luminescent substance and the
color can be applied in the same operation. For this pur-
pose, an appropriately equipped ink ribbon is preferably
introduced between the embossing die and the identity card
during the embossing of the characters, and the color
transferred and fixed usually by mechanical means. Since the
luminescent substance exists here in a protected position,
i.e. in these valley bottoms, one can generally dispense’
with an additional varnish cover, in particular a UV varnish
cover. However, the luminescent substance can also be ap-
plied to back 20 of the card preferably by the abovemen-
tioned hot embossing method, whereby a luminescent substance
is appropriate here if it is transparent under nonactinic_
light. Since the characters appear in mirror wrltlng when
the luminescent substance is excited, this method 1s mainly
suitable for machine testing.

The embossed characters can be tested and machine read
- in a simple way with sensors that respond to the luminescent
light. By selecting suitable filters that make the sensors
respond solely to the emission light, one obtains a reliable
detection since the entire ambient light of other wavelength
ranges is eliminated. This allows not only for the charac-
ters to be read in a simple manner but also for easy
authenticity testing, since the reading device only responds
when luminescent substances with the necessary emission
- properties are actually present.

The luminescence distribution on the card can be used
not only for detecting characters as such and determining
the user data, but also for obtaining an individual signal
differing from card to card. As shown in Fig. 6, a sensor is
used here, for example, whose scan area has the shape of
rectangle 21. When this sensor is directed over data line 22
and the light received in the scan area recorded in the form
of an intensity distribution, this results in a curve as
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shown basically by way of example in Fig. 7. The trace of
the curve is determined by the shape of the characters, for
instance, but also by manufacturing and process tolerances
during application of the luminescent substance and by the
scanning geometry of the sensor head. This analog signal can
now be recorded directly on the card or else digitized,
compressed and, preferably also in an encoded form, recorded
into a storage medium of the card (magnetic track, elec-
tronic memory, etc.). During the subsequent use of the card,
the data line is then scanned again in the same form and the
scanned result compared with the one recorded before. Such
methods of determining the authenticity of data carriers are
known from DE-C 28 58 266 or DE-C 28 29 778 cited above.

The inventive solution, i.e. to equip relief structures
partly with luminescent substances, is not limited to high
(deep) embossed data, but can also be used to protect any
relieflike surface areas. -

Such relief structures can e.g. also be randomly aris-
ing structures. Laminating plates which have been given a
rough surface e.g. by sand blasting, transfer their surface
roughness to the card surface. One can make this barely re-~
producible surface structure "visible" to a machine or to
the human eye in the form of a luminescence image by apply-
ing luminescent substance to the raised areas, the spatial
distribution of the relief peaks being a feature that
clearly characterizes the particular structure. This relief
structure is thus recognizable, and can be tested for
changes, in an unambiguous and reproducible form.

If this structure is scanned when the card is issued
-and the result stored on the card or in an authorization
office, after possible processing of the data (digitization,
reduction, encoding, linking with other card data and other
information, etc.), this card can be checked in a simple way
at a later time as to the specific surface structure and its
intactness. Attempts to change inside card data by removing
the cover layer of the card with mechanical, thermal or
chemical means can thus be clearly recognized, since such
attempts cannot be performed without destroying or changing
the card surface and thus its relief structure.

Fig. 8 shows a portion of card surface 30 in which
protruding peak areas 31 of the surface structure are pro-
vided with luminescent substance 32. Although the lumines~
cent substance is clearly shown, it can of course be in-
visible (transparent) at least under nonactinic light, so
that the card has its commonly known appearance in its usual
surroundings and the luminescence and thus the relief
structure are only detectable by machine and/or visually
after excitation under IR light, UV light or other excita-
tion sources.

The relief structure with an irregular, random charac-
ter can ~ as already mentioned - be obtained by appropri-
ately pretreated laminating plates or plate inserts, whereby
the number of plates used for production constitutes a
definite repeating rate. Cutting tolerances and selective
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interventions during triggering, etc., can reduce the prob-
ability of two or more "identical'" cards coming about to a
reasonable minimum. -

‘The laminating plates and/or inserts which are intro-
duced between the card and the actual laminating plate can
be provided with any desired relief structures by mechanical
methods (e.g. sand blasting), chemical methods (e.g. etch-
ing) and other known methods.

The relief structures can also be produced directly on
the document, paper of wvalue, card, etc., by the same or
different means. In the same way structures can thus be
provided in the outer surface e.g. using a random-controlled
laser beam by melting, decomposition, evaporation of plas-
tics or other materials. Similarly, one can locally foam
foamable plastics materials, use appropriating printing
techniques (steel intaglio printing, blinding techniques,
etc.), vapor-metalize material, etc., to create structured
surfaces which are then provided with a luminescent sub-
stance according to the invention. In particular due to the
random structure, the document then has an authenticity
feature that is 1n1m1table or cannot be imitated by rea-
sonable efforts.

Since the random structure itself already prov1des
sufficient protection against forgery, one can use commer-
cially available luminescent substances.

When evaluating the surface structure of an identity
card, it is not necessary, as shown in Fig. 9, to scan the
entire structured surface 33 of the card. It usually suf-
fices to scan the card e.g. only along a track 34 or within
an area 35, since a signal obtained therefrom already has
sufficient "individuality." If one records on the data car-
rier in what area the relief structure is evaluated, one
obtains further individualization that is not recognizable
to an outsider and is selected anew from card to card or
from test to test. In this way one can select very striking
areas or take account of acceptable changes in the relief
structure that exist from test to test (aging).

The luminescent substance is preferably also applied
only along this track 34. In the hot embossing method, one
can determine the track width in a simple way by selectlng
the transfer band width accordingly, and also the placement
of the track by the positioning of the band relative to the
card.

Methods and suitable sensors for detecting luminescence
by measurement techniques are known as such, in particular
from the abovementioned DE-C 28 29 778 and DE-C 28 58 266.
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Clainms

1. A document with a surface relief having raised
and/or depressed areas relative to the surface of the docu-
ment, characterized in that the document .is provided with at
least one luminescent substance in at least a partial area
of this surface relief, and this luminescent substance is
present either only in the raised areas or only in the de-

pressed areas.
' 2. The document of claim 1, characterized in that em-
bossed characters to be used as a prlntlng block form the
surface relief.

3. The document of clalm 2, characterized in that these
embossed characters are prov1ded by the high embossing
"method, are present in the form of elevations on the front
of the card, and the luminescent substance is applied to the
apex areas of these elevations.

4. The document of claim 2, characterlzed in that the
embossed characters are provided by the deep embossing
method, the characters being present in the form of depres-
sions in the front of the document, and in that the lumi-
nescent substance is applied to the bottoms of these de-
pressions.

5. The document of claim 1, characterized in that the
surface relief is a random pattern.

6. The document of one or more of claims 1 to 5, char-
acterized in that two or more luminescent substances emit-
ting in different spectral ranges are present to form mul-
ticolor luminescent patterns. :

7. The document of one or more of claims 1 to 6, char-
acterized in that the surface relief is additionally inked
with a visible color contrasting with the surroundings.

8. The document of any of claims 1 to 7, characterized
in that the luminescent substances and optionally the colors
are present in separate layers.

9. The document of any of claims 1 to 8, characterized
in that the lumlnescent substance is. covered by a layer of
varnish. :

10. The document of claim 9, : characterized in that the
layer of varnish consists of a polymerizable resin.

11. The document of any of claims 1 to 10, character-
ized in that the luminescent substance is present at least
partially in the document material due to diffusion or mi-
gration processes.

12. The document of one or more of claims 1 to 11,
characterized in that the luminescent substance is trans-
parent in nonactinic light.

13. The document of any of clalms 1 to 12, character-
ized in that the luminescent substance is only present in a
partial area of the surface relief preferably in the form of
a narrow band which extends from one edge of ‘the document to
the opposite edge.

14. A method of producing the document of claim 1,
characterized in that the luminescent substance is applied
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to raised areas of the surface relief by preparing a multi-
layer transfer band containing a luminescent substance at
least in one of the layers to be transferred, and transfer-
ring this luminescent substance to the raised areas of the
surface relief using pressure and temperature by the trans-
fer method known as such.

. 15. The method of claim 14, characterized in that the
document is made of plastics and the surface relief is pro-
duced during lamination by softening the plastics material
of the document and transferring a surface relief located on
a laminating plate. '

16. The method of claim 15, characterized in that the
surface relief to be transferred is formed on the laminating
plate by chemical and/or mechanical methods such as etching
or sand blasting.

17. The method of claim 14, characterized in that the
surface relief is produced directly on the document by
chemical, mechanical or thermal methods.

K/f ' 18. The method of any of claims 14 to 17, characterized

in that a transfer band is used which contains the lumines-
cent substances and optionally a visible color in a mixture
in one layer. _ '

19. The method of any of claims 14 to 17, characterized
in that the transfer band contains the luminescent sub- '
stances and optionally colors in-a plurality of separate,
optionally overlapping layers.

~ 20. The method of any of claims 14 to 19, characterized
in that the transfer band has a polymerizable layer of var-
nish which is hardened after the luminescent layer has been
transferred to the document.

21. The method of any of claims 11 to 21, characterized
in that the transfer band is dimensioned in its width and
positioned relative to the document during the transfer
process in such a way that the luminescent substance is
transferred to the document solely along a narrow strip.



