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Description

[0001] The invention relates to a security device, for
example for inclusion in or on a security document such
as a document of value, and methods for its manufacture.
[0002] A variety of security devices have been pro-
posed in the past to prevent security documents from
being counterfeited or fraudulently produced. A particu-
larly useful security device is one which is readily verifi-
able by a user but which is difficult to produce. An exam-
ple of such a security device is a see-through feature in
which complementary images are provided on each side
of a document precisely registered relative to one another
such that when the document is held up to the light, the
image on the back will fit exactly into spaces within the
image on the front. For example, each image could com-
prise a series of coloured segments, segments on one
side of the sheet fitting within the spaces between the
segments on the other. Printing of these images is nor-
mally carried out with specialised lithographic presses
which allow simultaneous front and back printing during
one printing run. See-through features have four modes
of visual inspection - the image on the first side of the
document viewed in reflected light, the image on the other
side of the document viewed in reflected light, the com-
posite image viewed by transmitted light as viewed from
the first side and with the image on that side predominat-
ing, and finally the composite image as viewed on the
other side of the sheet with the image on that side pre-
dominating. On transmissive viewing of see-through fea-
tures the image on the opposite side of the document is
seen to be in register in a genuine document.
[0003] An example of see-through features used with
banknotes and the like is described in EP-A-0388090 in
which the feature is provided in a region of the sheet
which has a substantially uniform transparency which is
more transparent than a majority of the remainder of the
sheet in the absence of applied ink.
[0004] DE-A-3208004 describes the use of periodic lin-
eal point patterns on opposite sides of a sheet which,
when viewed in transmission, produce a characteristic
moiré pattern indicating that the sheet is genuine.
[0005] GB-A-2282563 illustrates the use of apparently
random patterns of dots at opposite sides of the sheet
which, when viewed in transmission, generate a recog-
nisable pattern.
[0006] EP-A-0628408 relates to the inclusion of a print-
ed layer, laminated between two paper sheets, the print
only being visible in transmitted light. The image may be
registered to an image on one of the outer layers in a
cooperative way so as to form a complete image.
[0007] EP-A-0755799 relates to a letterpress printing
technique that auto-registers a fluorescent image on one
side of a document to a letterpress image on the other
side.
[0008] WO-A-97/47478 relates to a security device ac-
cording to the preamble of claim 1 comprising a substrate
having a viewing region which is provided on one side

with first indicia and on the other side with second indicia
overlying the first indicia. The substrate carries an ob-
scuring material aligned with the second indicia so as to
prevent the second indicia from being viewed from the
one side of the substrate under reflected radiation.
[0009] EP-A-1415828 describes a security feature
where patterns are aligned on the front and back surfaces
of a document to provide an anti-counterfeiting security
device. The document is sufficiently transparent to allow
see-through of the partial image on the back of the doc-
ument to be superimposed on the partial image on the
front of the document to form a complete image if the
patterns are properly aligned. The complete image will
not be recognisable if misaligned.
[0010] Although the "see-through" features of the prior
art perform satisfactorily there is always a requirement
to provide improved see-through features which exhibit
novel surprising effects to prevent counterfeiting.
[0011] In accordance with one aspect of the present
invention, a security device comprises a substrate having
a viewing region; a first pattern of a first colour and a
second pattern of a second colour on one side of the
viewing region; a third pattern of the first colour and a
fourth pattern of the second colour on the other side of
the viewing region, wherein the first and second patterns
on the one side of the viewing region overlap the fourth
and third patterns respectively on the other side of the
viewing region whereby

a) when each side of the viewing region is viewed in
reflected light, the patterns on that side can be dis-
tinguished by at least their colours, and
b) when the viewing region is viewed in transmitted
light, the viewing region is sufficiently transparent
that subtractive colour mixing between the over-
lapped different colours results in a perceived single
resultant colour being visible.

[0012] In accordance with another aspect of the
present invention, a method of manufacturing a security
device comprises providing a substrate having a viewing
region; printing a first pattern of a first colour and a second
pattern of a second colour on one side of the viewing
region, and a third pattern of the first colour and a fourth
pattern of the second colour on the other side of the view-
ing region, wherein the first and second patterns on the
one side of the viewing region overlap the fourth and third
patterns respectively on the other side of the viewing re-
gion whereby

a) when each side of the viewing region is viewed in
reflected light, the patterns on that side can be dis-
tinguished by at least their colours, and
b) when the viewing region is viewed in transmitted
light, from either side of the substrate, the viewing
region is sufficiently transparent that subtractive col-
our mixing between the overlapped different colours
results in a perceived single resultant colour being
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visible.

[0013] We have developed a new type of see-through
feature which exploits subtractive colour mixing. When
the device is viewed in reflection on either side, the con-
trast between the two colours enables the two patterns
on that side to be distinguished. However, when the de-
vice is viewed in transmission, the overlapping, different
colours subtract respective wavelengths or wavelength
bands from the incident light such that the resultant light
transmitted through both sets of overlapping patterns has
substantially the same colour and thus it is no longer
possible to distinguish between the individual patterns.
The advantage of this security device is that it is easy to
inspect but difficult to fabricate.
[0014] Although the first-to-fourth patterns could all be
different in shape and/or layout, preferably the third pat-
tern is in register with and superimposes the second pat-
tern, and the fourth pattern is in register with and super-
imposes the first pattern. This has the advantage that in
transmission the four patterns cause a flat, resultant col-
our to be visible throughout the viewing region but also
the appearance of each side of the viewing region in re-
flection is similar.
[0015] In preferred examples, the first to fourth patterns
are in the form of indicia such as an identifying image but
more generally may comprise one or more of line pat-
terns, fine filigree line patterns, dot structures, geometric
patterns, alphanumeric characters, symbols or other in-
dicia and the like. Each pair of patterns may form indicia
independently or cooperate to form indicia.
[0016] In other examples, the patterns define pseudo-
random arrays of pixels in the respective colours. In this
case, the existence of a security feature is less obvious
when the viewing region is viewed in reflection.
[0017] In either case, the single resultant colour seen
in transmission may be formed into an image shape such
as an indicia, symbol, alphanumeric character or the like.
[0018] The patterns may define continuous blocks of
the respective colours or discontinuous regions.
[0019] Where indicia or alphanumeric characters are
defined, these may include those from non-Roman
scripts of which examples include but are not limited to,
Chinese, Japanese, Sanskrit and Arabic. Typically the
indicia will be visible when illuminated by visible light but
in a further example the indicia will respond visibly to
invisible radiation such as infrared or ultraviolet.
[0020] Typically, the patterns are printed onto the sub-
strate. Any of the patterns could be printed using lithog-
raphy, UV cured lithography, intaglio, letterpress, flexo-
graphic printing, gravure printing or screen-printing. Pref-
erably the patterns printed on the front and back of the
substrate are printed simultaneously. The patterns can
be provided using conventional inks such as coloured
inks, white inks, black inks, metallic inks, optically varia-
ble inks (such as those incorporating thin film optical in-
terference filters or liquid crystal pigment) and the like.
Thermochromic inks, photochromic inks, magnetic inks,

infrared absorbing inks and fluorescing and phospho-
rescing inks may also be employed.
[0021] In summary, the security device of the current
invention uses subtractive colour mixing in either a local-
ised area of the viewing region or across the whole view-
ing region in a novel way to producing striking effects
which are memorable to the authenticator. Whereas tra-
ditional see-through features may have more than one
colour on either side of the viewing area such that in
transmission multiple subtractively mixed colours are ob-
served, the preferred embodiments of the current inven-
tion have the same two colours on either side in substan-
tially perfect register such that only one single colour is
observed in transmission. The optical effect of going from
two colours in reflection to just one colour in transmission
is unexpected and therefore striking and memorable to
the viewer. The striking nature of this optical effect is
enhanced further if the switch from two colours in reflec-
tion to just one substantially uniform colour in transmis-
sion is associated with the disappearance of a recognis-
able image.
[0022] Furthermore the requirement that at least in
some areas of the viewing region the patterns on either
side of the substrate are in substantially perfect register,
in order to go from two colours in reflection to one colour
in transmission, provides a challenging registrational re-
quirement that is difficult for the counterfeiter to achieve.
Although the level of registration produces a complex
device which is difficult to copy, the security device itself
is easy to verify because the authenticator simply has to
check the presence of one single colour either across
the whole viewing region or in specific easily identifiable
localised areas. This is not the case for a conventional
see-through feature with two or more colours on either
side of the substrate where any mis-registration can be
hidden in the complexity of the multicolour transmissive
image.
[0023] The substrate in the viewing region may be the
same substrate as that of the secure document it is pro-
tecting, for example the security feature of the current
invention may be applied by printing the patterns on either
side of a traditional banknote paper substrate. In trans-
mission the substrate should be sufficiently transparent
to allow the result of the subtractive colour mixing of the
colours of the first and second indicia to be observed. It
is not necessary that the opacity of the substrate prevents
the colour of the third and fourth patterns being observed
when the device is viewed in reflection from the side of
the first and second patterns as this is achieved through
the opacity of the inks used to form the patterns or the
use of an additional obscuring layer.
[0024] The substrate may be more transparent in the
viewing region than elsewhere. In the case of a solely
paper substrate the area of greater transparency will be
formed typically during the manufacture of the substrate
as described in GB-A-2282611 and GB-A-2283026.
[0025] Alternatively the substrate comprises a sub-
stantially transparent viewing region comprising a poly-
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meric material. Techniques are known in the art for form-
ing transparent regions in both paper and polymeric sub-
strates. For example, WO-A-8300659 describes a poly-
mer banknote formed from a transparent substrate com-
prising an opacifying coating on both sides of the sub-
strate. The opacifying coating is omitted in localised re-
gions on both sides of the substrate to form a transparent
region.
[0026] WO-A-0039391 describes a method of making
a transparent polymeric region in a paper substrate.
[0027] Other methods for forming transparent regions
in paper substrates are described in EP-A-723501, EP-
A-724519 and WO-A-03054297.
[0028] In the case where the viewing region is formed
from a different material than the document substrate,
the patterns can be applied to the viewing region either
before or after the material forming the viewing region is
incorporated into the substrate. Preferably, the patterns
are applied after the material forming the viewing region
is incorporated into the substrate and using the same
conventional printing processes that are used to print the
substrate. This also enables the patterns to be exactly
registered with other indicia on the substrate.
[0029] Examples of security documents with which the
present invention can be used include banknotes, fiscal
stamps, cheques, postal stamps, certificates of authen-
ticity, articles used for brand protection, bonds, payment
vouchers, and the like.
[0030] Some examples of security devices located on
or in security documents according to the invention will
now be described with reference to the accompanying
drawings, in which:-

Figures 1a-1c are schematic, plan views of a security
document for carrying a first example of a security
device according to the invention when viewed in
reflection from opposite sides and in transmission
respectively;
Figure 2 is a cross-section through a second exam-
ple of a security device incorporating an obscuring
layer;
Figures 3a and 3b illustrate a third example of a se-
curity device according to the invention when viewed
in reflection and transmission respectively;
Figures 4a and 4b are views similar to Figures 3a
and 3b but of a fourth example;
Figures 5a-5c are views similar to Figures 1a-1c but
of a fifth example;
Figures 6a-6c are views similar to Figures 1a-1c but
of a sixth example;
Figures 7a and 7b illustrate a seventh example when
viewed in reflection and transmission respectively;
Figures 8a-8c are views similar to Figures 1a-1c but
of an eighth example; and,
Figures 9a-9c are views similar to Figures 1a-1c but
of a ninth example.
Figures 10a-10c are views similar to Figures 1a-1c
but of a tenth example.

[0031] The security document shown in Figure 1 com-
prises a substrate 1 which may be paper or polymer, in
this case paper. The substrate defines front and rear
sides and has a substantially transparent viewing region
2. The substantially transparent viewing region 2 may
have been formed using any of the conventional methods
cited above. On the front side of the viewing region 2
(Figure 1 a) first and second patterns 3,4 are printed in
colours A and B respectively to define first indicia. In this
example colour A is magenta (for example standard lith-
ographic printing ink "Pantone® Process Magenta U" can
be used) and colour B is cyan (for example standard lith-
ographic printing ink "Pantone® Process Cyan U" can
be used). The patterns are in the form of a company logo
3 with colour A (magenta) forming the portrait on the front
side of the viewing region and colour B (cyan) forming
the background area 4. On the rear side of the viewing
region 2 third and fourth patterns 5,6 are printed using
the same colours A and B to form second indicia. The
second indicia is the same as the first indicia apart from
the fact that the colours are now reversed such that colour
B (cyan) now forms the portrait 6 ("fourth pattern") and
colour A (magenta) forms the background region 5 ("third
pattern"). The first and second indicia are applied in sub-
stantially perfect register such that the first pattern 3 is
directly superimposed on the fourth pattern 6 while the
second pattern 4 is directly superimposed on the third
pattern 5. Preferably the first and second indicia are print-
ed simultaneously on the front and rear side of the view-
ing region 2 using lithographic printing.
[0032] The optical properties of the inks used to form
the first and second indicia are selected such that when
viewing the device in reflection from the front of the sub-
strate the colours of the first indicia substantially conceals
the colours of the second indicia such that a magenta
portrait is observed on a cyan background (Figure 1a).
Likewise when viewing the device in reflection from the
rear of the substrate the colours of the second indicia
substantially conceals the colours of the first indicia such
that a cyan portrait is observed on a magenta background
(Figure 1 b). When viewing the device in transmission,
from either side of the device, the coloured printed inks
allow sufficient light transfer that a combined colour is
observed as a result of the subtractive colour mixing of
colours A and B. In this example both the portrait and the
background will appear blue, resulting from the combi-
nation of cyan and magenta, and in this manner the iden-
tifying image disappears when viewing in transmission
and is replaced with a perceived single colour region.
(Figure 1 c).
[0033] The embodiment illustrated in Figure 1, in which
an image disappears or vanishes when the device is
viewed in transmission, highlights the advantages of the
current invention over conventional see-through fea-
tures. Firstly any errors in registration are far more ap-
parent because any mis-registration results in obvious
halos or darker areas that present an outline of the mis-
matched indicia. In conventional see-through devices,
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where an image appears in transmission rather than dis-
appearing, the resultant image is far more tolerant of
small imperfections since the eye is looking to perceive
a composite image, where small irregularities or mis-
matches are more easily overlooked in the general ap-
preciation of the overall image. In contrast, with the cur-
rent invention the authenticator verifies the document by
checking the image is no longer present, and any mis-
match is immediately obviously, rather than being a sub-
tly of a larger dominant image.
[0034] The registration requirements of the current in-
vention also has a further tolerance constraint beyond
conventional see-through devices, since generally it not
only requires substantially perfect front to back registra-
tion, but also substantially perfect interlocking registra-
tion between the two colours on the same side of the
device. Any misregistration with regard to the colours on
the same side of the device again would result in localised
halos or outline of the misregistered indicia which are
easily identified against the uniform background gener-
ated by the disappearing image.
[0035] The optical properties of the inks should be cho-
sen such that when viewed in reflection the colour of the
top layer of ink is the dominant colour and there is neg-
ligible effect from the colour of the underlying ink on the
opposite side of the device. Furthermore the colour of
the inks to form colours A and B should be chosen to
provide relatively high contrast between the regions A
and B when viewed in reflection.
[0036] The difference in the contrast in the two colours
in reflected light can be enhanced by increasing the re-
flectivity of one of the colours. This can be achieved by
incorporating a reflective component such as a metallic
flake into one of the inks. For example if both the inks
are lithographic inks the reflectivity of one of the inks
could be increased by incorporating metallic flakes into
the ink. Alternatively one of the inks could be a standard
coloured lithographic ink and one could be a metallic lith-
ographic ink. Alternatively both of the printed inks could
be metallic inks. The use of high reflectivity inks, such as
metallic inks, helps to conceal the presence of the ink on
the other side of the substrate when the device is viewed
in reflection.
[0037] In a further embodiment an obscuring layer is
used between the two sets of indicia such that in reflection
the colour on the side of the device being viewed is dom-
inant, and the effect of the colour on the opposite side of
the substrate is negligible. The use of an obscuring layer
is known for conventional see- through features and is
described in WO-A-9747478. The obscuring layer pre-
vents the colour of the second indicia being observed
when the device is viewed in reflection from the side of
the first indicia. In transmission the obscuring layer is
sufficiently transparent to allow the result of the subtrac-
tive colour mixing of the colours of the first and second
indicia to be observed. A wide variety of materials could
be used for the obscuring material but a good example
for the present invention is the use of a vapour deposited

metallic layer. For example the transparent substrate
within the viewing region could be coated with a metallic
material which is then partially demetallised to enable
the feature to be viewed in transmitted light.
[0038] Preferably, the obscuring layer is in the form of
a screen. For example, the metallised pattern could be
an array of dots or lines with sufficient coverage to main-
tain the reflectivity but sufficiently transparent to enable
colour mixing of the first and second indicia to be viewable
in transmitted light. Non-linear screens are also envis-
aged. For example the screen could comprise a circular
or sinusoidal array of dots or lines... The screen can be
regular or stochastic. Indeed, the term "screen" should
be construed broadly to encompass many different
shapes of screen elements.
[0039] Preferably, the coverage of the screen pattern
is in the range 20-80%, and more preferably in the range
40-70% and even more preferably in the range 50-70%.
The width of the lines or the diameter of the dots forming
the screen are preferably in the range 50-250mm and the
spaces between the dots or lines are also in the range
50-250mm with values of each set chosen to achieve the
desired screen coverage.
[0040] The metallised pattern could be an array of dots
or lines with sufficient coverage to maintain the reflectivity
but sufficiently transparent to enable colour mixing of the
first and second indicia to be viewable in transmitted light.
This is particularly appropriate with a polymeric sub-
strate. Alternatively, the substrate could be coated with
a very thin film of aluminium, metal oxide or other reflec-
tive layer such that again it exhibits both high reflectivity
and sufficient transparency. As an alternative to a vapour
deposited metallic layer the obscuring layer could be
formed by a printed metallic ink.
[0041] Alternatively the obscuring layer can comprise
a masking coat. Examples of such a masking coat would
be Coates 3188XSN or Coates Heliovyl White S90 353.
A typical coat weight is suggested to be in the region of
1-3GSM. These masking coats are already commonly
used in banknote security threads to conceal information
in reflected light.
[0042] Figure 2 illustrates the use of an obscuring lay-
er. In Figure 2 the viewing region comprises a transparent
substrate 10. On the front side of the viewing region the
first and second patterns 3,4 defining the first indicia are
printed in colours A and B as in the example illustrated
in Figure 1. The rear side of the substrate 10 comprises
a patterned metallised film 7 which in this example is an
array of closely spaced fine lines 7A separated by spaces
7B. The metallised film will typically be a metallised PET
film for example MELINEX S film from DuPont, this will
then be demetallised to form a screen so in the spaces
there is just clear demetallised polymer film. The second
indicia 5,6 is printed onto the patterned metallised film
using the same colours A and B and such that every
colour A element of the first indicia is perfectly registered
to every colour B element of the second indicia and every
colour B element of the first indicia is perfectly registered
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to every colour A element of the second indicia.
[0043] The width of the lines 7A and the spacing 7B
between the lines of the patterned metallised film is pref-
erably non-resolvable such that the substrate appears
metallic in reflective light but appears uniformly transpar-
ent in transmissive light to enable the colour mixing of
the A and B elements to be observed. The presence of
the reflective obscuring layer 10 increases the brightness
of the image in reflected light and ensures there is a
strong contrast between the two colours A and B in re-
flected light by minimising the influence of the underlying
colour on the opposite side of the substrate.
[0044] In a further embodiment of the current invention
(Figure 3) a third colour D, which has the same appear-
ance in transmission as combined colour C, which is a
result of the subtractive colour mixing of colours A and
B, is printed on the front and/or rear side of the viewing
region. This provides the device with a further level of
complexity and increases the challenge to any potential
counterfeiter in the form of further registrational require-
ments and also the requirement to match the appearance
of the printed colour D to the colour C produced from the
subtractive colour mixing of colours A and B.
[0045] Thus in Figure 3a on the front side of the viewing
region the first indicia is defined by first and second pat-
terns 20,21 printed in colours A and B and a further pat-
tern 22 printed in colour D to form a pictorial design. In
this example colour A is magenta, colour B is cyan and
colour D is blue. On the rear side of the viewing region
the second indicia is defined by third and fourth patterns
23,24 printed using colours A and B. The second indicia
is the same as the first indicia apart from the fact that the
region 25 in alignment with pattern 22 occupied by colour
D in the first indicia is now colourless. The first and second
indicia are applied in substantially perfect register such
that the first indicia are directly superimposed on the sec-
ond indicia.
[0046] On viewing the device, illustrated in Figure 3, in
reflection (Figure 3a) the authenticator will see a similar
three colour image on either side of the viewing region.
When viewing the device in transmitted light (Figure 3b),
from either side of the substrate, every region printed in
colour A will combine with every region on the opposite
side printed in colour B and vice versa. In this example
colours A and B combine to form the colour C which is
blue and has the same appearance as printed colour D
when viewed in transmitted light. In this manner the multi-
coloured identifying image disappears when viewing in
transmitted light and is replaced with a perceived single
colour region.
[0047] Figure 4 illustrates a further example where the
first and second indicia, which define the image that will
ultimately disappear in transmitted light, are integrated
with a further image that remains visible in both trans-
mission and reflection. In this example the first indicia
and the second indicia each comprise regions printed in
colours A, B and D to form a multicolour pictorial design.
As with previous examples the first indicia is applied to

the front side of the document as first and second patterns
30,31 in colours A and B and a pattern in colour D 32
and the second indicia is applied to the rear side of the
document as third and fourth patterns 33,34 in colours A
and B and a pattern in colour D 35. As with previous
examples the regions printed in colours A and B on the
front and rear sides of the viewing region are superim-
posed with their opposite colours. In this example the
region printed in colour D is split between the front 32
and rear 35 sides with corresponding colourless regions
36,37 on the other side but when combined the respective
colour D elements 32,35,36,37 fit together in the same
manner as a conventional see-through such that the im-
age is the same on either side of the viewing region. A
further image, in this case the number "200", is then print-
ed on the front side of the viewing region in register with
the mulitcolour pictorial design formed by the first and
second indicia.
[0048] On viewing the device, illustrated in Figure 4, in
reflection (Figure 4a) the authenticator will see a similar
three colour image on either side of the viewing region
surrounding the printed number "200". When viewing the
device in transmitted light (Figure 4b) the multi-coloured
identifying image disappears but the image of the number
"200" remains visible. The integration of the disappearing
image with a permanent image not only increases the
aesthetics of the device but also makes it more memo-
rable to the general public. In the example illustrated, the
disappearing image is used to draw the attention of the
viewer to the permanent image that can contain important
information such as the value of the protected document.
[0049] This embodiment of the invention is applicable
to both paper and polymer substrates and the permanent
image can be applied by printing as well as metallization
or demetallisation techniques. Suitable printing tech-
niques include lithography, UV cured lithography, intagl-
io, letterpress, flexographic printing, gravure printing or
screen-printing. The permanent image must be suffi-
ciently opaque to appear as a silhouette in transmitted
light. The permanent image can take any form such as
patterns, symbols and alphanumeric characters and
combinations thereof. The indicia can be defined by pat-
terns comprising solid or discontinuous regions which
may include for example line patterns, fine filigree line
patterns, dot structures and geometric patterns. Possible
characters include those from non-Roman scripts of
which examples include but are not limited to, Chinese,
Japanese, Sanskrit and Arabic. The permanent image
may be single-coloured or multi-coloured.
[0050] Figure 5 illustrates an example where the se-
curity device of the current invention is incorporated into
a transparent region of a paper substrate 40. A transpar-
ent elongate polymeric film 41 is incorporated into a paper
substrate 40 as described in WO-A-0039391. One side
of the transparent elongate polymeric film 41 is wholly
exposed at one surface of a paper substrate in which it
is partially embedded (Figure 5a), and partially exposed
in one aperture 42 at the other surface of the substrate
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(Figure 5b). The apertures formed in the paper can be
used as the viewing region in the current invention.
[0051] In this example the first and second indicia are
lithographically printed onto the front (Figure 5a) and rear
side (Figure 5b) of the viewing region respectively. The
first indicia are provided as first and second patterns
43,44 (background and stars) in colours A (yellow) and
B (blue) respectively while the second indicia are printed
as third and fourth patterns 45,46 (stars and background)
in colours A and B respectively. Thus, every colour A
element of the first indicia is perfectly registered to every
colour B element of the second indicia and every colour
B element of the first indicia is perfectly registered to eve-
ry colour A element of the second indicia. In this example
the indicia form a pictorial design which is an array of
stars on a coloured background.
[0052] The transparent elongate polymeric film 41
comprises a metallised image in the form of the number
"500" repeating along the length of the film. It is known
that metallised films can be produced such that no metal
is present in controlled and clearly defined areas. Such
partly metallised film can be made in a number of ways.
One way is to selectively demetallise regions using a
resist and etch technique such as is described in
US4652015. Other techniques are known for achieving
similar effects; for example it is possible to vacuum de-
posit aluminium through a mask or aluminium can be
selectively removed from a composite strip of a plastic
support and aluminium using an excimer laser.
[0053] On viewing the device, illustrated in Figure 5, in
reflection (Figure 5a and 5b) the authenticator will ob-
serve blue stars on a yellow background on the front side
and yellow stars on a blue background on the rear side.
On the front side the numeral "500" is visible on the ex-
posed polymeric film apart from in the aperture region
where it is effectively concealed by the opacity of the
coloured elements A and B. The numeral "500" is not
visible on the rear side because the polymeric film is only
exposed in the aperture region where again it is con-
cealed by the opacity of the coloured elements A and B.
When viewing the device in transmission (Figure 5c) the
multi-coloured identifying image in the aperture disap-
pears and is replaced with a substantially uniform green
aperture and the numeral "500" becomes visible as a
silhouette image against the substantially uniform col-
oured background. In this manner image 1 formed by the
first and second indicia is used to conceal a permanent
image 2 in reflected light which is then revealed when
image 1 disappears on viewing in transmitted light.
[0054] The metallised film 41 in Figure 5 used to pro-
duce the permanent image may also act as an obscuring
layer. In this case most of the metallised film will comprise
an array of closely spaced fine lines as described with
reference to Figure 2, but in the localised regions of the
permanent image the metal coverage will be complete,
i.e. substantially 100%, and the image will be revealed
in transmitted light.
[0055] In an alternative embodiment, the metallised

film will be screened, for example comprising an array of
closely spaced fine lines or dots, and in localised areas
will comprise a permanent image formed by the complete
removal of the metal. Preferably, the areas of complete
metal removal will not interfere with the visibility of the
first and second patterns in transmitted light.
[0056] In the previous embodiments all of the viewing
region switches from a multi-coloured image when
viewed in reflection to a perceived single coloured uni-
form region when viewed in transmission resulting in the
disappearance of the multi-coloured image. In a further
embodiment only localised areas of the viewing region
switches from multi-coloured to one colour, providing the
disappearing effect, and other regions remain multi-col-
oured. This enables the switching regions to be used to
reveal a perceived single colour image in transmitted light
against a multi-coloured background.
[0057] Figure 6 shows an example of a device where
the viewing regions comprise two areas, one which
switches on viewing in transmitted light and one which
doesn’t. The viewing region is provided on one side with
first and second patterns 50,51 defined by colour ele-
ments A (blue) and B (yellow) respectively forming one
set of indicia and on the other side with third and fourth
patterns 52,53 defined by colour elements A (yellow) and
B (blue) forming a second different set of indicia. In this
example the indicia comprise an apparently random ar-
ray of pixels where each pixel is either coloured yellow
or blue. The registration of the first and second indicia is
such that in area 1 of the viewing region the two colours
are present on both sides of the viewing region and the
blue pixels in the first set of indicia overlaps with the yel-
low pixels in the second set of indicia and likewise the
yellow pixels in the first set of indicia overlaps with the
blue pixels in the second set of indicia. In area 2 of the
viewing region the registration is such that blue pixels in
the first set of indicia overlaps with the blue pixels in the
second set of indicia and likewise the yellow in the first
set of indicia overlaps with the yellow pixels in the second
set of indicia.
[0058] The optical properties such as opacity of the ink
used to form the first and second indicia are again se-
lected such that when viewing the device in reflection
from the front of the device the colours of the first indicia
substantially conceals the colours of the second indicia.
Alternatively an obscuring layer could be used between
the first and second indicia. On viewing the device in
reflection from the front (Figure 6a) or rear side (Figure
6b) of the device area 1 appears indistinguishable from
area 2 and the authenticator observes an apparently ran-
dom array of yellow and blue pixels. On viewing the de-
vice in transmission, from either side of the device, (Fig-
ure 6c) area 1 switches from an apparently random array
of yellow and blue pixels to a uniform green region re-
sulting from the subtractive colour mixing of the perfectly
registered blue and yellow pixels. In contrast area 2 ap-
pears the same in reflection and transmission and still
comprises an apparently random area of blue and yellow
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pixels resulting from the fact that in area 2 every blue and
yellow pixel on the front side is in perfect register with an
equivalently coloured pixel on the reverse side. In this
example area 1 defines the numeral "2" which is revealed
on viewing in transmitted light due to it switching from a
random two colour region which merges in with the back-
ground to a perceived single colour region which con-
trasts with the background.
[0059] Figure 7 schematically illustrates an example
of a viewing region of the current invention comprising
multiple localised areas that switch from being multi-col-
oured to a single colour, providing the disappearing ef-
fect, against a background that remains multi-coloured.
In this example the viewing region itself defines an image
in the form of a star and the first and second indicia com-
prise an apparently random array of pixels where each
pixel is either coloured yellow or blue. On viewing the
device in reflection, for example from the front (Figure
7a) of the substrate, areas 1 a, 1b and 1 c appears in-
distinguishable from area 2 and the authenticator ob-
serves a star filled with an apparently random array of
yellow and blue pixels. On viewing the device in trans-
mission (Figure 7b) areas 1 a, 1 b and 1 c switch from
an apparently random array of yellow and blue pixels to
a uniform green colour resulting from the subtractive col-
our mixing of the perfectly registered blue and yellow
pixels. Area 1 a is in the form of a small star, and areas
1 b and 1 c are in the form of a numeral "50". In contrast
area 2 appears the same in reflected and transmitted
light and still comprises an apparently random area of
blue and yellow pixels resulting from the fact that in area
2 every blue and yellow pixel on the front side is in perfect
register with an equivalently coloured pixel on the reverse
side. In this example the disappearance of the pixels in
areas 1 a, 1 b and 1 c on viewing in transmission is used
to reveal multiple images thereby creating a security de-
vice which is striking and memorable to the authenticator.
[0060] In the examples in Figures 6 and 7 the individual
image elements forming the indicia are pixels but the
invention is not limited to pixels and any array of image
elements can be employed typical examples include
dots, polygons, lines, and any other geometric shape. As
with the example in Figure 3 a third colour D can be in-
troduced into the examples illustrated in Figures 6 and
7. In both case the indicia would then comprise an ap-
parently random array of pixels where each pixel is either
coloured yellow, blue or green, where in transmission the
appearance of the green pixel would match the green
colour resulting from the subtractive colour mixing of the
yellow and blue pixels.
[0061] The apparently random pattern used in the ex-
amples shown in Figures 6 and 7 can be generated in
the form of a 2d matrix barcode such as a QR Code or
Data Matrix code. Such 2D barcodes can be read by
specialised readers or alternatively easily read by the
general public using cameras within mobile phones or
webcams. This would provide the security feature with
an additional machine-readable component and further

enhance its counterfeit resistance.
[0062] In a further example, and relevant to all of the
embodiments of this invention, the indicia and/or result-
ant images of the current invention are associated with
further indicia on either side of the secure document ei-
ther within or adjacent to the viewing region. This increas-
es the difficulty for counterfeiters to duplicate an item
carrying the security device since they must associate
the device with the further indicia. The further indicia can
be provided using conventional inks such as coloured
inks, white inks, black inks, metallic inks, optically varia-
ble inks (such as those incorporating thin film optical in-
terference filters or liquid crystal pigment) and the like.
Thermochromic inks, photochromic inks, magnetic inks,
infrared absorbing inks and fluorescing and phospho-
rescing inks may also be employed. Alternatively the fur-
ther indicia can be provided by metallised/demetallised
designs, holographic designs, liquid crystal films or se-
curity embossings of transparent films.
[0063] Figure 8 illustrates an example where the first
and second indicia inside the viewing region are regis-
tered with a third indicia outside the viewing region. On
the front side of the viewing region (Figure 8a) the first
indicia (first and second patterns) is printed in colours A,
B and and an additional third colour D to form a pictorial
design. In this example colour A is magenta, colour B is
cyan and colour D is blue. On the rear side of the viewing
region (Figure 8b) the second indicia (third and fourth
patterns) is printed using colours A and B. The second
indicia is the same as the first indicia apart from the fact
that the region occupied by colour D in the first indicia is
now colourless. The first and second indicia are applied
in substantially perfect register such that the first indicia
are directly superimposed on the second indicia. Further
indicia 60 are printed on the front of the document and
these are registered to the first and second indicia such
that the pictorial design continues uninterrupted from the
viewing region onto the document. The further indicia 60
may be in the same colours or different colours to the
first and second indicia. On viewing the device in reflec-
tion from the front of the document (Figure 8a) the image
is seen in both the viewing region and on the document.
When viewed in transmitted light (Figure 8c), from the
front of the document, the image in the viewing region
disappears with the aperture now having a uniform blue
appearance but the image on the document remains
thereby highlighting the fact that the image in the aperture
has disappeared.
[0064] In a further example the substrate for the view-
ing region of the security device could comprise regions
of different transparency. For example if the secure doc-
ument comprised a transparent polymeric aperture 70
within a paper document 71 then the viewing region 72
could be formed over both the paper and the polymeric
regions, as illustrated in Figure 9. In Figure 9 the first
(Figure 9a) and second (Figure 9b) indicia are both print-
ed in colours A (yellow) and B (blue) as before such that
every colour A element of the first indicia is perfectly reg-

13 14 



EP 2 170 622 B1

9

5

10

15

20

25

30

35

40

45

50

55

istered to every colour B element of the second indicia
and every colour B element of the first indicia is perfectly
registered to every colour A element of the second indi-
cia. In this example the indicia form a pictorial design.
On viewing the device in transmitted light subtractive col-
our mixing of colours A and B results in the viewing region
switching to a single colour C which in this case is green.
However because the transparency of the viewing region
72 is different for the paper region compared to the pol-
ymeric region the brightness of the green colours varies
and the viewing region appears two tone (Figure 9c) with
a bright green (C1) being observed for the polymeric sub-
strate and a darker green (C2) being observed for a paper
substrate. The use of a substrate with different levels of
transparency to generate a two tone colour image from
the combination of the same colours provides an addi-
tional barrier to the counterfeiting of the security device.
[0065] In a further example, the security device of the
current invention can be combined with a conventional
see-though feature commonly observed on banknotes.
For example the secure document comprises a transpar-
ent polymeric viewing region 80 within a paper document
81, as illustrated in Figure 10. In Figure 10 the first (Figure
10a) and second (Figure 10b) indicia, positioned inside
the transparent viewing region, are both printed in colours
A (yellow) and B (blue) as before such that every colour
A element of the first indicia is perfectly registered to eve-
ry colour B element of the second indicia and every colour
B element of the first indicia is perfectly registered to eve-
ry colour A element of the second indicia. In this example
the indicia form a pictorial design. The pictorial design is
registered to a conventional see-through which adjoins
the viewing region. The conventional see-through com-
prises regions 82 on the same side of the substrate as
the first indicia and regions 83 on the same side of the
substrate as the second indicia. Regions 82 and 83 are
in the same colour as the second indicia, colour B (Blue).
On viewing the device in transmitted light subtractive col-
our mixing of colours A and B results in the viewing region
switching to a single colour C which in this case is green.
The regions of the conventional see-through are precise-
ly registered relative to one another such that when the
document is held up to the light, the regions 83 on the
back fit exactly into spaces within the regions 82 on the
front forming an image which then combines with the
viewing region 80 to form a complete image 84.
[0066] The inks used to form the first and/or second
set of indicia may also contain functional components
that react to an external stimulus. Components of this
type include, but are not limited to, fluorescent, phospho-
rescent, infrared absorbing, thermochromic, photochro-
mic, magnetic, electrochromic, conductive and piezo-
chromic.
[0067] For example a fluorescent component can be
added to the inks used to form the first and/or second set
of indicia. Considering the security device illustrated in
Figure 1 a fluorescent component is added to the ink of
colour A such that when colour A is viewed under visible

light illumination it sill appears cyan but when viewed
under UV illumination it appears red. Similarly a fluores-
cent component is added to the ink of colour B such that
when colour B is viewed under visible light illumination it
sill appears magenta but when viewed under UV illumi-
nation it appears blue. This adds an additional security
benefit in that the indicia appear in different colours when
viewed under reflected UV light compared to when view
under reflected visible light. Furthermore when viewed
in transmitted UV light the indicia will disappear and be
replaced with a single colour region, in this example ma-
genta which is different from the blue colour observed in
transmitted visible light.
[0068] In a further example, and in reference to the
example in Figure 1, a fluorescent component can be
added to the inks used to form the first and/or second set
of indicia such that when viewed in reflected visible light
colour A is different from colour B (e.g. cyan and magen-
ta) but when viewed in reflected UV light colour A is the
same as colour B. This provides an additional security
benefit to that already discussed in relation to Figure 1,
in that the image will disappear and be replaced with a
single colour region under reflected UV light. The colour
of the single colour region in reflected UV light may be
the same or different than the colour of the single colour
region in transmitted visible light.
[0069] Alternatively the inks used to form the first
and/or second set of indicia may be selected such that
when viewed in reflected visible light colour A is the same
as colour B but when viewed in reflected UV light colour
A is the different to colour B. In this example the security
feature of the current invention can only be observed
when viewing in reflected and transmitted UV light and
its presence is not apparent in visible light.
[0070] Suitable inks which exhibit substantially the
same visible appearance under first viewing conditions
and different visible appearances under second viewing
conditions are referenced in WO-A-2004050376.

Claims

1. A security device comprising a substrate having a
viewing region; a first pattern (3) of a first colour and
a second pattern (4) of a second colour on one side
of the viewing region; a third pattern (5) and a fourth
pattern (6) on the other side of the viewing region,
wherein the first and second patterns on the one side
of the viewing region overlap the fourth and third pat-
terns respectively on the other side of the viewing
region whereby

a) when each side of the viewing region is
viewed in reflected light, the patterns on that side
can be distinguished by at least their colours,
characterised in that the third pattern is of the
colour and the fourth pattern is of the second
colour and in that
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b) when the viewing region is viewed in trans-
mitted light, from either side of the substrate, the
viewing region is sufficiently transparent that
subtractive colour mixing between the over-
lapped different colours results in a perceived
single resultant colour being visible.

2. A device according to claim 1, wherein the third pat-
tern is superimposed on and in register, preferably
perfect register, with the second pattern, and the
fourth pattern is superimposed on and in register,
preferably in perfect register, with the first pattern.

3. A device according to any of the preceding claims,
wherein the patterns define solid areas of the respec-
tive colours or define indicia such as one or more of
line patterns, fine filigree line patterns, dot structures,
geometric patterns, alphanumeric characters, sym-
bols or other indicia and the like.

4. A device according to any of the preceding claims,
wherein when the security device is viewed in trans-
mission, the resultant colour is formed in an image
shape, such as an indicium, symbol, alphanumeric
character or the like.

5. A device according to any of the preceding claims,
wherein the patterns are provided using one or more
of coloured inks, white inks, black inks, metallic inks,
optically variable inks, fluorescent inks and the like.

6. A device according to any of the preceding claims,
wherein at least one of the colours includes a reflec-
tive material such as metallic flakes.

7. A device according to any of the preceding claims,
further comprising an obscuring layer, such as a pref-
erably partially demetallised, vapour deposited met-
alllic layer or a masking coat, between the first and
second patterns on the one side and the third and
fourth patterns on the other side to reduce visibility
of the patterns on one side when the patterns on the
other side are viewed in reflection, the obscuring lay-
er allowing light to pass through the viewing region
when the security device is viewed in transmission.

8. A device according to claim 7, wherein the obscuring
layer is in the form of a, preferably regular or sto-
chastic, screen, for example an array of dots or lines.

9. A device according to claim 8, wherein the coverage
of the screen pattern is in the range 20-80%, and
more preferably in the range 40-70% and even more
preferably in the range 50-70%.

10. A device according to claim 8 or claim 9, wherein the
width of the lines or the diameter of the dots forming
the screen are preferably in the range 50-250mm and

spaces between the dots or lines are also in the
range 50-250mm, parts of the screen optionally being
filled to define an image such as indicia.

11. A device according to any of the preceding claims,
comprising further indicia provided on one or both
side(s) of the viewing region and in a colour corre-
sponding to the said resultant colour, a colourless
area preferably being provided on the other side of
the viewing region in register with the further indicia.

12. A device according to any of the preceding claims,
further comprising additional patterns in the first and
second colours on the one side of the viewing region
offset from the first and second patterns and provid-
ed in register with corresponding patterns on the oth-
er side of the viewing region such that elements of
each of said additional patterns with the same colour
on opposite sides of the viewing region are in regis-
ter.

13. A device according to any of the preceding claims,
wherein the transparency of the substrate varies
over the viewing region, for example the substrate
varying from paper to polymer within the viewing re-
gion.

14. A security document provided with a security device
according to any of the preceding claims, the sub-
strate of the security device preferably being provid-
ed by the substrate of the security documentor the
security device being adhered to the substrate of the
security document.

15. A security document according to claim 14, wherein
one or more of the patterns of the security device
are in register with an image provided elsewhere on
the security document.

16. A security document according to claim 14 or claim
15, the security document being chosen from the
group comprising banknotes, fiscal stamps,
cheques, postal stamps, certificates of authenticity,
articles used for brand protection, bonds, payment
vouchers, and the like.

17. A method of manufacturing a security device, the
method comprising providing a substrate having a
viewing region; printing a first pattern of a first colour
and a second pattern of a second colour on one side
of the viewing region, and a third pattern of the first
colour and a fourth pattern of the second colour on
the other side of the viewing region, wherein the first
and second patterns on the one side of the viewing
region overlap the fourth and third patterns respec-
tively on the other side of the viewing region whereby

a) when each side of the viewing region is
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viewed in reflected light, the patterns on that side
can be distinguished by at least their colours,
and
b) when the viewing region is viewed in trans-
mitted light, from either side of the substrate, the
viewing region is sufficiently transparent that
subtractive colour mixing between the over-
lapped different colours results in a perceived
single resultant colour being visible.

18. A method according to claim 17, wherein the printing
step is performed after the viewing region has been
incorporated into the substrate.

Patentansprüche

1. Sicherheitseinrichtung, umfassend ein Substrat mit
einem Sichtbereich, einem ersten Muster (3) in einer
ersten Farbe und einem zweiten Muster (4) in einer
zweiten Farbe auf einer Seite des Sichtbereichs, ei-
nem dritten Muster (5) und einem vierten Muster (6)
auf der anderen Seite des Sichtbereichs, wobei das
erste und das zweite Muster auf der einen Seite des
Sichtbereichs das vierte beziehungsweise das dritte
Muster auf der anderen Seite des Sichtbereichs
überlappen, wodurch

a) wenn jede Seite des Sichtbereichs in reflek-
tiertem Licht betrachtet wird, die Muster auf die-
ser Seite zumindest anhand ihrer Farben von-
einander unterschieden werden können, da-
durch gekennzeichnet, dass das dritte Muster
die erste Farbe aufweist und das vierte Muster
die zweite Farbe aufweist und dadurch, dass
b) wenn der Sichtbereich in durchfallendem
Licht von einer der Seiten des Substrats be-
trachtet wird, der Sichtbereich ausreichend
transparent ist, so dass subtraktive Farbmi-
schung zwischen den überlappenden verschie-
denen Farben dazu führt, dass eine einzelne
entstehende wahrgenommene Farbe sichtbar
ist.

2. Einrichtung nach Anspruch 1, wobei das dritte Mus-
ter über dem zweiten Muster und genau, vorzugs-
weise passergenau, über diesem liegt und das vierte
Muster über dem ersten Muster und genau, vorzugs-
weise passergenau, über diesem liegt.

3. Einrichtung nach einem der vorhergehenden An-
sprüche, wobei die Muster Vollflächen der jeweiligen
Farbe bilden oder Zeichen bilden wie beispielsweise
eines oder mehrere der Folgenden: Linienmuster,
feine Filigranlinienmuster, Punktstrukturen, geome-
trische Muster, alphanumerische Zeichen, Symbole
oder andere Zeichen und dergleichen.

4. Einrichtung nach einem der vorhergehenden An-
sprüche, wobei, wenn die Sicherheitseinrichtung bei
Lichtdurchlässigkeit betrachtet wird, die entstehen-
de Farbe in einer Bildform wie beispielsweise einem
Zeichen, Symbol, alphanumerischen Zeichen oder
dergleichen geformt ist.

5. Einrichtung nach einem der vorhergehenden An-
sprüche, wobei die Muster unter Verwendung eines
oder mehrerer der Folgenden bereitgestellt sind: far-
bige Druckfarben, weiße Druckfarben, schwarze
Druckfarben, metallische Druckfarben, optisch ver-
änderliche Druckfarben, fluoreszierende Druckfar-
ben und dergleichen.

6. Einrichtung nach einem der vorhergehenden An-
sprüche, wobei mindestens eine der Farben ein re-
flektierendes Material wie beispielsweise Metallflo-
cken beinhaltet.

7. Einrichtung nach einem der vorhergehenden An-
sprüche, ferner eine sichthemmende Schicht wie
beispielsweise eine vorzugsweise teilweise entme-
tallisierte aufgedampfte Metallschicht oder eine
Maskierbeschichtung zwischen dem ersten und
zweiten Muster auf der einen Seite und dem dritten
und vierten Muster auf der anderen Seite umfas-
send, um die Sichtbarkeit der Muster auf einer Seite
zu verringern, wenn die Muster auf der anderen Seite
bei Reflexion betrachtet werden, wobei die sicht-
hemmende Schicht den Durchgang von Licht durch
den Sichtbereich gestattet, wenn die Sicherheitsein-
richtung bei Lichtdurchlässigkeit betrachtet wird.

8. Einrichtung nach Anspruch 7, wobei die sichthem-
mende Schicht in Form eines-vorzugsweise perio-
dischen oder stochastischen - Rasters, beispielswei-
se eines Feldes aus Punkten oder Linien, vorliegt.

9. Einrichtung nach Anspruch 8, wobei die Flächende-
ckung des Rastermusters im Bereich von 20 bis 80
% liegt und bevorzugter im Bereich von 40 bis 70 %
und noch bevorzugter im Bereich von 50 bis 70 %.

10. Einrichtung nach Anspruch 8 oder Anspruch 9, wo-
bei die Breite der Linien oder der Durchmesser der
Punkte, die den Raster bilden, vorzugsweise im Be-
reich von 50 bis 250 mm liegt und die Abstände zwi-
schen den Punkten oder Linien ebenfalls im Bereich
von 50 bis 250 mm liegen, wobei Teile des Rasters
optional gefüllt sind, um ein Bild wie beispielsweise
ein Zeichen zu bilden.

11. Einrichtung nach einem der vorhergehenden An-
sprüche, weitere Zeichen umfassend, die auf einer
oder beiden Seiten des Sichtbereichs und in einer
Farbe bereitgestellt sind, die der entstehenden Far-
be entspricht, wobei vorzugsweise ein farbloser Be-
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reich auf der anderen Seite des Sichtbereichs be-
reitgestellt ist, der passgenau zu den weiteren Zei-
chen liegt.

12. Einrichtung nach einem der vorhergehenden An-
sprüche, ferner zusätzliche Muster in der ersten und
der zweiten Farbe auf der einen Seite des Sichtbe-
reichs umfassend, die zum ersten und zweiten Mus-
ter versetzt sind und passgenau zu entsprechenden
Mustern auf der anderen Seite des Sichtbereichs lie-
gen, so dass Elemente jedes der zusätzlichen Mus-
ter mit der gleichen Farbe auf gegenüberliegenden
Seiten des Sichtbereichs passgenau liegen.

13. Einrichtung nach einem der vorhergehenden An-
sprüche, wobei die Transparenz des Substrates im
Verlauf des Sichtbereichs variiert, beispielsweise
das Substrat innerhalb des Sichtbereichs von Papier
zu Polymer variiert.

14. Sicherheitsdokument, das mit einer Sicherheitsein-
richtung nach einem der vorhergehenden Ansprü-
che versehen ist, wobei das Substrat der Sicher-
heitseinrichtung vorzugsweise durch das Substrat
des Sicherheitsdokuments bereitgestellt wird oder
die Sicherheitseinrichtung am Substrat des Sicher-
heitsdokuments haftet.

15. Sicherheitsdokument nach Anspruch 14, wobei ei-
nes oder mehrere der Muster der Sicherheitseinrich-
tung passgenau zu einem Bild liegen, das an anderer
Stelle auf dem Sicherheitsdokument bereitgestellt
ist.

16. Sicherheitsdokument nach Anspruch 14 oder An-
spruch 15, wobei das Sicherheitsdokument aus der
Gruppe ausgewählt ist, die Banknoten, Stempelmar-
ken, Schecks, Briefmarken, Echtheitszeugnisse, Ar-
tikel zum Gebrauch im Markenschutz, Wertpapiere,
Zahlungsbelege und dergleichen umfasst.

17. Verfahren zum Herstellen einer Sicherheitseinrich-
tung, wobei das Verfahren das Bereitstellen eines
Substrates mit einem Sichtbereich, das Drucken ei-
nes ersten Musters in einer ersten Farbe und eines
zweiten Musters in einer zweiten Farbe auf eine Sei-
te des Sichtbereichs und eines dritten Musters in der
ersten Farbe und eines vierten Musters in der zwei-
ten Farbe auf die andere Seite des Sichtbereichs
umfasst, wobei das erste und das zweite Muster auf
der einen Seite des Sichtbereichs das vierte bezie-
hungsweise das dritte Muster auf der anderen Seite
des Sichtbereichs überlappt, wodurch,

a) wenn jede Seite des Sichtbereichs in reflek-
tiertem Licht betrachtet wird, die Muster auf die-
ser Seite zumindest anhand ihrer Farben von-
einander unterschieden werden können, und

b) wenn der Sichtbereich in durchfallendem
Licht von einer der Seiten des Substrats be-
trachtet wird, der Sichtbereich ausreichend
transparent ist, so dass subtraktive Farbmi-
schung zwischen den überlappenden verschie-
denen Farben dazu führt, dass eine einzelne
entstehende wahrgenommene Farbe sichtbar
ist.

18. Verfahren nach Anspruch 17, wobei der Druckschritt
durchgeführt wird, nachdem der Sichtbereich in das
Substrat eingearbeitet wurde.

Revendications

1. Dispositif de sécurité comprenant un substrat com-
portant une région de visualisation ; un premier motif
(3) d’une première couleur et un deuxième motif (4)
d’une seconde couleur sur un côté de la région de
visualisation ; un troisième motif (5) et un quatrième
motif (6) sur l’autre côté de la région de visualisation,
dans lequel les premier et deuxième motifs sur le
premier côté de la région de visualisation chevau-
chent les quatrième et troisième motifs respective-
ment sur l’autre côté de la région de visualisation,
moyennant quoi

a) lorsque chaque côté de la région de visuali-
sation est visualisé en lumière réfléchie, les mo-
tifs sur ce côté peuvent se distinguer par au
moins leurs couleurs,
caractérisé en ce que le troisième motif est de
la première couleur et le quatrième motif est de
la seconde couleur et en ce que
b) lorsque la région de visualisation est visuali-
sée en lumière transmise, de l’un ou l’autre côté
du substrat, la région de visualisation est suffi-
samment transparente pour qu’un mélange de
couleur soustractif entre les différentes couleurs
chevauchées aboutissent à une seule couleur
résultante perçue visible.

2. Dispositif selon la revendication 1, dans lequel le troi-
sième motif est superposé sur et en repérage, de
préférence en repérage parfait, avec le deuxième
motif, et le quatrième motif est superposé sur et en
repérage, de préférence en repérage parfait, avec
le premier motif.

3. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel les motifs définissent des
zones pleines des couleurs respectives ou définis-
sent des empreintes telles qu’un ou plusieurs parmi
des motifs de ligne, des motifs de ligne en filigrane
fin, des structures de point, des motifs géométriques,
des caractères alphanumériques, des symboles ou
autres empreintes et similaires.
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4. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel lorsque le dispositif de sé-
curité est visualisé en transmission, la couleur résul-
tante est formée en forme d’image, telle qu’une em-
preinte, un symbole, un caractère alphanumérique
ou similaire.

5. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel les motifs sont fournis à
l’aide d’une ou plusieurs parmi des encres de cou-
leur, des encres blanches, des encres noires, des
encres métalliques, des encres à effet optique va-
riable, des encres fluorescentes et similaires.

6. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel au moins l’une des cou-
leurs comprend un matériau réfléchissant tel que des
paillettes métalliques.

7. Dispositif selon l’une quelconque des revendications
précédentes, comprenant en outre une couche obs-
curcissante, telle qu’une couche métallique déposée
en phase vapeur de préférence partiellement démé-
tallisée ou un revêtement de masquage, entre les
premier et deuxième motifs sur l’un côté et les troi-
sième et quatrième motifs sur l’autre côté afin de
réduire la visibilité des motifs sur un côté lorsque les
motifs sur l’autre côté sont visualisés en réflexion, la
couche obscurcissante permettant le passage de lu-
mière à travers la région de visualisation lorsque le
dispositif de sécurité est visualisé en transmission.

8. Dispositif selon la revendication 7, dans lequel la
couche obscurcissante se présente sous la forme
d’un écran de préférence régulier ou stochastique,
par exemple un tableau de points ou de lignes.

9. Dispositif selon la revendication 8, dans lequel la
couverture du motif d’écran se trouve dans la plage
de 20 à 80 %, et de manière davantage préférée
dans la plage de 40 à 70 % et de manière encore
davantage préférée dans la plage de 50 à 70 %.

10. Dispositif selon la revendication 8 ou la revendication
9, dans lequel la largeur des lignes ou le diamètre
des points formant l’écran est de préférence dans la
plage de 50 à 250 mm et des espaces entre les points
ou les lignes sont également dans la plage de 50 à
250 mm, des parties de l’écran étant facultativement
remplies afin de définir une image telle qu’une em-
preinte.

11. Dispositif selon l’une quelconque des revendications
précédentes, comprenant des empreintes supplé-
mentaires fournies sur l’un ou les deux côtés de la
région de visualisation et dans une couleur corres-
pondant à ladite couleur résultante, une zone sans
couleur étant de préférence fournie sur l’autre côté

de la région de visualisation en repérage avec les
empreintes supplémentaires.

12. Dispositif selon l’une quelconque des revendications
précédentes, comprenant en outre des motifs sup-
plémentaires dans les première et secondes cou-
leurs sur l’un côté de la région de visualisation dé-
calées des premier et deuxième motifs et fournis en
repérage avec des motifs correspondants sur l’autre
côté de la région de visualisation de sorte que des
éléments de chacun desdits motifs supplémentaires
avec la même couleur sur des côtés opposés de la
région de visualisation sont en repérage.

13. Dispositif selon l’une quelconque des revendications
précédentes, dans lequel la transparence du subs-
trat varie sur la région de visualisation, par exemple
le substrat variant du papier au polymère au sein de
la région de visualisation.

14. Document de sécurité pourvu d’un dispositif de sé-
curité selon l’une quelconque des revendications
précédentes, le substrat du dispositif de sécurité
étant de préférence fourni par le substrat du docu-
ment de sécurité ou le dispositif de sécurité étant
collé du substrat du document de sécurité.

15. Document de sécurité selon la revendication 14,
dans lequel un ou plusieurs des motifs du dispositif
de sécurité sont en repérage avec une image fournie
ailleurs sur le document de sécurité.

16. Document de sécurité selon la revendication 14 ou
la revendication 15, le document de sécurité étant
choisi dans le groupe comprenant des billets de ban-
que, des timbres fiscaux, des chèques, des timbres
postaux, des certificats d’authenticité, des articles
utilisés pour la protection des marques, des obliga-
tions, des pièces justificatives de paiement, et simi-
laires.

17. Procédé de fabrication d’un dispositif de sécurité, le
procédé comprenant la fourniture d’un substrat com-
portant une région de visualisation ; l’impression
d’un premier motif d’une première couleur et d’un
deuxième motif d’une seconde couleur sur un côté
de la région de visualisation, et d’ un troisième motif
de la première couleur et d’un quatrième motif de la
seconde couleur sur l’autre côté de la région de vi-
sualisation, dans lequel les premier et deuxième mo-
tifs sur le premier côté de la région de visualisation
chevauchent les quatrième et troisième motifs res-
pectivement sur l’autre côté de la région de visuali-
sation, moyennant quoi

a) lorsque chaque côté de la région de visuali-
sation est visualisé en lumière réfléchie, les mo-
tifs sur ce côté peuvent se distinguer par au
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moins leurs couleurs, et
b) lorsque la région de visualisation est visuali-
sée en lumière transmise, de l’un des côtés du
substrat, la région de visualisation est suffisam-
ment transparente pour qu’un mélange de cou-
leur soustractif entre les différentes couleurs
chevauchées aboutissent à une seule couleur
résultante perçue visible.

18. Procédé selon la revendication 17, dans lequel l’éta-
pe d’impression est réalisée après que la région de
visualisation a été incorporée dans le substrat.
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