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SECURITY DOCUMENT WITH RAISED INTAGLIO PRINTED IMAGE

Field of the Invention
This invention relates to security documents such as passport, bonds.
banknotes. and security devices such as secuﬁty passes and the like.
5 Background Of The Invention | |
Optically variable devices embedded in security documents are used to
provide a high level of security whilst also providing an aesthetically pleasing
effect. ' ' | '
Printed matter always has the problem of being copied or simulated by
10  photocopying or scanning devices as well as simple printing techniques widely
available in the commercial world. Therefore, devices that change colour or
shape under various lighting conditions and or geometry make the task of
counterfeiting or simulating the document much more difficult.
The introduction of the polymer security substrate has offered the perfect
15 medium to produce secure devices in a cost effective and secure manner. As
—most high level security documents are already printed via the intaglio process, __
a well knowh method of printing which uses elevated temperatures and high
pressures, 70° - 90°C at 25 - 30 Mp'_a, the machines and special inks for this
process are only sold to bona fide security printers, which offers a degree of
20 inherent security. | |
In International Patent Application PCT/ATU98/00046, a printed security
document or device is described as including a reflective or brightly coloured
base layer and a raised printed image applied to that layer by a printing process,
at ieast part of the raised printed image having a height of at least Sum, the -
25 image being enhanced by the reflective or brightly coloured layer when viewed
at different angles under different lighting conditions. Subsequent research on
the effect created by this arrangement has revealed that it is important for best
results for the base layer to be highly reflective and for the raised printed image

to be printed in an ink having predetermined chroma and lightness.
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It has now been determined that different effects can be achieved, while

‘maintaining the same or better security, by changing the nature of the ink for

producing the raised printed image.
Summary of the Invention
" The invention provides a security document or other device including a

substrate, a smooth highly reflective layer applied to said substrate and having a

‘reflectivity of at least 60 gloss units, and a raised printed image applied to said

reflective layer by a printing process, at least part of said raised printed image
having a height of at least 10 um, said printed image being printed using ink
having properties which render it substantially transparent or translucent while
causing scattering of the light reflectance and transmittance in at least a partially
specular manner.

By printing an image using substantially transparent or translucent ink on
the reflective layer or patch, a slightly specular scattering of the light is caused
by the translucent intaglio ink when the document is viewed within the window
of high reflection, which, is of a high contrast to the relatively coherent
reflections from the substrate. This contrast causes the image produced by the
printed translucent intaglio ink to be very visible.

In a preferred form of the invention, the translucent ink has a haze value

range of about 60 to 98, and more preferably about 85 to 95 as measured on an

- electro-optical haze measuring instrument, such as the XL 211Hazegard™

system manufactured by Gardener Laboratories Inc of Bethesda, Maryland,

USA at an ink thickness of 15 microns. The appearance of such a 15 micron

‘sample is similar to have copy paper or tracing paper in which light of the entire

visible spectrum is able to transmit through the sample but the degree of light
scatter is considerable. If the ink is touching an object such as by being printed
on it, the underlying object is clearly distinguishable, but if the underlying
object is more than about one centimetre away from the object, it is no longer
distinguishable.

When the document is viewed from outside the window of high

reflection, the substrate below the translucent intaglio ink has a dull appearance.
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This dull appearance does.not have a contrasting. effect to the slightly specular
reflectance and transmittance caused by the translucén_t ink. As a result, the
image of the translucent ink is essentially invisible. -

The invention also provides a method of producmg a security document
or other device, including the steps of applying a_smooth_ highly reflective layer

to a substrate, said reflective layer-having a reflectivity of at least 60 gloss units,

and printing a raised priﬂted image on the reflective layer, at least part of said

 raised printed having a height of at least 10 um and being printed using-ink

having properties which render it substantially transparbnt or translucent while
causing scattering of the light reflectance and transmittance in at least a partially

specular manner. _ :
The smooth highly reflective layer can be apphed by printing as part of

-the gravure printing process used to print security documents and devices, such

as banknotes. If desired; other printing processes, such as silk screen printing,
may be used to apply the layer. | Alternatively, a layer having the required
reflectivity can be achieved by hot stamping of foil having the required
reflectivity to the substrate.

Where the smooth highly reflective layer is apphed by a printing process,
it is applied in a manner which achieves a layer thickness of about 3pm.

. The layer can be restricted to a relatively small region or patch of the
substrate defining the security document or other device to thereby define a
specific security feature in the docum_ent or device. - Altématively, the layer can
be applied to larger areas of the substrate, including the whole substrate.

The substrate is preferably a smooth substrate such as a laminated
polymer material of the type used in the production of Australian banknotes,
and manufactured and sold by the applicant under the trade mark GUARDIAN,
or any other smooth surfaced polymei_' suitable for use in the production of
security documents. or devices. Although paper substrates are not as smooth as
polymer substrates, acceptable results can be achieved by printing or laminating

a reflective patch onto a paper substr.até, which is then calendared by the

subsequent intaglio printing process.

Y
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Where the smooth highly reflective layer is applied by printing, the ink
used should incorporéig i.:selected pigments and bin&éfhél which will enable the
cured reflective surface to withstand chemical and physical attack over an
extended period of time, comparable to the expected life of the document.

The printed image is preferably applied by intaglio printing, or although

other known printing processes capable of producing raised lines or dots on the
reflective layer may be used. Intaglio printing can produce superior tonal
effects by altering line widths and/or dot dimensions as in the other printing
process, as well as by altering the height of the print.
The height component of the intaglio printing can be used well for this feature
to enhance the partial specular reflection and transmittance of light caused by
the translucent ink, thus enhancing the contrasting image viewed in the window
of high reflection. The printed image will typically have an average height of
about 10 um to 100 pm, which is about the upper limit of the height which can
be achieved using the intaglio printing process.

The intaglio ink used for printing the image should be substantially
transparent or translucent such that it is able to scatter the light reﬂectémce and
transmittance in at least a partially specular manner.

An interesting and marketable variation on this invention is created if the

reflective substrate bears non-reflective indicia. Using this arrangement, the

contrast caused by the slightly specular reflection and transmittance when the
document is viewed in the window of high reflection, causes the indicia to blur
and become unrecognisable.

Therefore: .

when the document is viewed in the window of high reflection the image
produced by the translucent intaglio ink is the visible image;

when the document is viewed outside the angle of high reflection the
image produced by the non-reflective indicia on the reflective substrate is the

visible image.
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For the translucent ink to optimally blur the non-reflective indicia, the
pitch of the intaglio lines or dots should be roughly twice that of the indicia, as
illustrated in Figure 3. ' |
Brief Description Of The Drawings -

A preferred embodiment of the invention will now be described with
reference to the accompanying drawings in which:

Figures 1 is a schematic illustration of a document embodying the
invention, |

Figure 2 illustrates the optical propertiés of the reflective layer absent the
printed image, and

Figure 3 illustrates a document to which the invention has been applied
in which the repeated word TIDE is shown 1n hidden by dots (a) and (b)-and lines
(c). , . S
Description Of The Preferred Embodiments

As illustrated in Figure 1, reflective metallic ink patches 1 are printed by
the gravure printing process onto a smooth po_lymer substrate 2, such as any one

of the substrates currently used in the production of polymer banknotes in

Australia and overseas, for example “Guardian” substrate, and a printed image 3

is applied to-the patches 1 by intaglio' printing. The following preferred ink
formulations and gravure engraving specifications will produce acceptable
results in the reflective patches 1.

To achieve the required highly reflective surface, the following inter
formulations and gravure engraving specifications can be used:
Silver colored reflective patch, |
Eckart Aluminium (PCA)-18% - Syloid 308-0.5-1.0%
Resin (two pack polyurethane system)-35%  Catalyst-5.3%
MIBK-3% _
Add Ethyl Acetate to achieve a printing viscosity of 21-23secs. using Zahn cup
No. 2
Gold coloured reflective patch,
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Eckart Gold (Rotoflex, Resist Grade R10h ‘Pale Gold)-31%

Resin (two pack polyﬁféﬁiane system)-29% ' MIBK—3%

Syloid 308-0.5-1.0% Catalyst-4.4%

Add Ethyl Acetate to achieve a printing viscosity of 21-23secs. using Zahn cup

No.2 -

The gravure cylinder configuration used for these formulations is:
Wall =10 pm Width = 200.1838 um

Channel = 36 im Cell Depth = 57.78807 um

Lines/cm = 59 um  Stylus = 120°

Screen =41.2 pm '

To measure the specular reflectance, in percent (R;), of these metallic

surfaces, the following equation can be used:

R; (percent) =
50[ \G!-an’t]‘ n’ml—f——m
cusihfii [ P oos [+ VIR — o | ir
where:

i= thespecular (incidence) angle, and
n = the index of refraction of the surface.
This formula can be found in ASTM Standard D 2457 — 97, Standard
Test Method for Specular Gloss of Plastic Films and Solid Plastics
A suitable instrument for reasoning specular reflectance is the Micro-
Tri-Gloss Meter which uses the above methodology to measure gloss units. The

results are related to a highly polished black surface with a refractive index of

1.567.

‘Below are typical- measurements for different substrates measured at a
45° angle:

Matt white paper — =54

Opacified “Guardian” substrate =10.1

Metallic Silver ink (on paper) _ =204

Silver on Opacified “Guardian substrate™” - =102.3

Note: At a 45°angle, a perfect mirror measures 1000.
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With Matt white paper, the light is reflected in the direction of specular
reflection as well as other directions: The capacity of a surface to reflect a light
source is therefore significantly reduced. With opacified substrate, the surfaceis
flatter and smoother, however.the light source is still reflected specularly. The

metallic ink on paper is better but the rougher surface of the paper still affects

the reflective properties of the ink. On the other- ha_nd, the metallic ink on-

opacified “Guardian” substrate-is more reflective. The intensity of the reflected

light is dependent on the angle of illumination and material properties. ---

The printed image 3 is applied to the reflective patches 1 by means of the

intaglio printing process using-an ink having transparent-or translucent

properties, as explained above. -

The transparent intaglio ink has the following different properties to

other standard intaglio inks: _
Higher resin content (about 40 - 35 % :_m) :
No, pigmehts for clear translucent
" Reduced pignients for coloured translucent(<2 % wt) —
No opacifying agents |
Use of transparent filler (such as commerc1alry available "Transpafill”
and "Aerosils"), with a high loading (about 20 - 30% wt).
The ink has similar loadings of solvents, driers and waxes as other
standard intaglio inks. -
" The intaglio printing is applied to the patches 1 to form indicia or other
desired images 3. '
A plain reflective patch 1 without a printed image experiences two

modes of viewing in the presence of a singular light source. When the viewing

angle of the document is equal to the angle of incidence of the light point-.-

source, the reflective patch 1-appears highly reflective, with minimal light
scatter. If the viewing angle is outside the angle of incidence P of the light
source (with a buffer of about 15°), the'patch 1 appears relatively dull. The
viewing angles of high reflection- o, are referred to as the window of high

reflection, as illustrated in Figure 2.

~
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By printing an 1mage 3 of dots (Figs 3(a) and (b)) on lines (Fig 3(c)),
using substantially transparent or translucent ink on the reflective layer or patch
1, a slightly specular scattering of the light is caused by the translucent intaglio
ink when the document is viewed within the window of high reflection, which,
is of a high contrast to the relatively coherent reflections from the substrate.
This contrast causes the image produced by the printed translucent intaglio ink
to be very visible. It will be noted from Fig. 3 that the pitch of the intaglio dots
and lines is about half the pitch of the underlying indicia.

When the document is viewed from outside the window of high
reflection, the substrate below the translucent intaglio ink has a dull appearance.
This dull appearance does not have a contrasting effect to the slightly specular

reflectance and transmittance caused by the translucent ink. As a result, the
image of the translucent ink is essentially invisible. In this way the described
management provides a useful security feature which does not require special

equipment or expertise for use.
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1. A security document or other device including a substrate; a

[
e
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smooth highly reflective layer applied to said substrate and having a reflectivity - .

of at least 60 gloss units, and a raised printed image applied to said reflective
layer by a printing process, at least part of said' raised printed image having a
height of at least 10 microns, said printed image being printed using ink having
properties which render it substantially transparent or translucent while causing
scattering of the light reflec¢tance and transmittance in at least a partiaily
specular manner. ' _

2.  The security document of claim 1, wherein the translucent ink has
a haze value in the range of about 60 ;o 98, as measured on an XL 211Hazegard -

haze measuring instrument and an ink thickness of about 15 microns.

3. The security document of claim 2, wherein the haze value is about
85 to 95.
4. The security document or device of claim 1, 2 or 3, wherein the

smooth highly reflective layer is applied to said substrate by a printing process.

5. The security documerit or device of any pfeceding claim 4,
wherein the printing process is the same printing process used to print the
remainder of security document or device. -

6. The security document or device of any preceding claims, wherein
the printing process is a gravure printing process.

7. The security document or device of any preceding claim, wherein
the reflective layer is about 3 microns thick..

8. The security document or device of any one of claims 1 to 7,
wherein the smooth highly reflective layer compresses a reflective foil applied
to the substrate. ' -

9. The security document or device of any preceding claim, wherein
the substrate is a smooth surfaced pblymer film of the type suitable for the
production of banknotes. | |
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10.  The security document or device of any preceding claim, wherein
the properties of the ini;:f')roduce an image having optlcal properties similar to
the optical properties of tracing paper.

11. A method of producing a security document or other device,
including the steps of applying a smooth highly reflective layer to a substrate,
said reflective layer having a reflectivity of at least 60 gloss units, and printing a
raised printed image on the reflective layer, at least part of said raised printed
having a height of at least 10 pm and being printed using ink having properties
which render it substantially transparent or translucent while causing scattering
of the light reflectance and transmittance in at least a partially specular manner.

12.  The method of claim 11 including steps which produce a

document or device as claimed in any one of claims 2 to 10.
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