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EMBOSSING OF BANKNOTES OR THE LIKE WITH
SECURITY DEVICES -

This invention relates to security documents or tokens such as bank notes,

v

travellers cheques, bonds, passports, and is particularly concerned with providing
5 bank notes or other security documents or tokens with a low cost security device
that has an attractive appearance whilst being difficult to duplicate.

Australian Patent No 558476 discloses a method of producing a plastics bank
note or security token or the like comprising a transparent polymeric substrate
coated with layers of opaque material applied in such a way as to leave a

10 transparent area which may include an optically variable security device such as a
diffraction grating on a reflective layer of foil.

‘Whilst plastics banknotes with transparent areas including diffraction gratings
as optic’ally variable security devices, such as disclosed in Australian Patent No
558476, are difficult to reproduce, in low value plastics bank notes the process of

15 incorporating diffraction gratings in the notes may be too costly or not felt to be
needed.

It is therefore desirable to provide a bank note or other security document
or token with a simpler, less expensive security device but which is still effective
and difficult to reproduce. !

20 It is also desirable to provide a method of, and apparatus for, producing bank
notes or other security documents or tokens with low cost security devices that are
difficult to reproduce.

It is further desirable to provide a plastics bank note or other security
document or token with a security device that produces an optically variable effect

25 when the note, document or token is rotated or viewed from different angles and
which gives feel or texture to the note, document .or token. |

According to one aspect of the invention there is provided a bank note or
other security document or token comprising a substrate bearing indicia and having
a transparent indicia free portion including a security device wherein said security

30 device comprises an embossing or engraving on said transparent portion forming

an image which allows light to pass through, the image being visible from both
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is tilted or viewed from different angles with respect to a light source the embossed
5 image will reflect and transmit more or less light giving the effect of switching on
or off, or changing as the document is rotated or viewed from different angles.

The embossing or engraving preferably comprises a regular matrix of
embossed lines or dots or the like which together define the image. The embossed
image may include one or more embossings deeper than other embossings and/or

10 itmay include embossed lines or series of dots extendmg at different angles to each
other.

In a preferred embodiment the embossed image includes a first set of
substantially parallel lines and a second set of substantially parallel lines extending
at an angle with respect to the first set of parallel lines so that as the document is

15 rotated or viewed from different angles relative to the light source the first set of
parallel lines transmit more or less light th_an the second set of parallel lines.

Alternatively, or additionally, the embossed image may include embossed
lines or dots of different depth, width or size so as to introduce different shapes into
the image which become more or less evident as the document is rotated or viewed

20 from different angles relativé to a light source. Preferably, at least some of the
lines, dots or other embossings are of a sufficient depth and/or width to be capable
of detection by the naked eye and by touch.

According to another aspect of the invention there is provided a bank note
or other secuﬁty document or token comprising a substrate bearing indicia, said

25 substrate having a portion of plastics material carrying a seccurity device,
characterised in that said lsecurity device comprises a matrix of embossings formed
in said portion of plastics material, said cmbb'ééings being capable of being detected
by means of the naked eye and by touch.

Preferably, the matrix of embossings includes one or more embossings

30 deeper and/or wider than the other embossings. In a preferred embodiment, the

matrix of embossings includes a first set of fine lines defining at least one shape
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effective which is able to be detected by touch. The fine lines of the preferred embodiment
may, for instance, be about 40 microns deep and about 125 microns wide and
5 generally U-shaped in ﬁrofife, whereas the deeper or coarser lines are typically
about 125 microns deep and about 500 microns wide and generally square shaped
in profile. The deeper or coarser lines are preferably positioned or configured to
provide protection of the other finer embossings against wear during use of the
bank note or other security document or token.

10 Whilst the matrix of embossings are preferably provided wholly within a

| transparent, indicia free portion of the bank note, document or token, it is also
possible for the matﬁx of embossings to extend into an opaque area around or
adjacent to the transparent portion so as to form a continuous irlnage crossing the
boundary between the transparent portion and the opaque area.

15 According to a further aspect of the invention there is provided a method of
producing a bank note or other security document or token comprising the steps of:
providing a substrate having at least a portion formed of transparent plastics
material, printing indicia onto part of the surface of the substrate in such a manner
as to leave said transparent portion of the substrate indicia free, and embossing,

2 engraving or otherwise physically deforming at least part of the transparent indicia-
free portion to form an embossed image which allows light to pass through, the
image being visible from both sides of the bank note or other security document or
token.

Preferably, the transparent portion is embossed with a matrix of lines, dots

25  or other embossings to define at least one shape that is visible in both reflection and

‘transmission. The lines, dots dr other embossings formed by the embossing process
preferably produce an image which includes a plurality of different shapes which
are more or less apparent as the note, document or token is rotated or viewed from
different angles. In the embossing process, the transparent portion is preferably

30 embossed thh some lines, dots or embossings of greater depth and/or width than

othcr cmbossmgs and preferably at least the deeper and/or wider embossings are
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Accordmg to yet another aspect of the invention, there is provided a method
of producing a bank note or other security document or token having at least a
portion of plastics material comprising the steps of printing indicia onto a surface

5 ofsaid note, document or token and forming a matrix of embossings in said plastics
portion, said embossings being capable of detection by the naked eye and by touch.

In a preferred form of the invention, the embossings are formed in the
portion of plastics material during the printing of at least part of the indicia onto
the note, document or token, and most preferably by using an intaglio method to

10 print said indicia.
The matrix of embossings are preferably formed by applying an embossing
- plate to the portion of the plastics material under heat and pressure. A convenient
embossing temperature may fall substantially within th= range from 70 to 85°C,
preferably about 80°C, and a convenient embossing pressure may fall substantially
15  within the range 30 to 40 MPa.

The bank note may be formed entirely from transparent plastics material to
which an opaque coating is applied, except in the region defining said portion, the
indicia being printed onto the opaque coating.

The elmbossings may be provided wholly within a transparent, indicia~ free

20 portion of the note, document or token. Alternatively, the opaque area surrounding
the transparent, indicia—free portion may also be embossed, preferably so as to form
a continuous image crossing the boundary between the clear and opaque areas.’
According to a further aspect of the invention there is provided apparatus for
producing bank notes or other security documents or tokens with security devices,
25 comprising printing means for aﬁplying printed indicia to a plastics substrate having
at least a transparent portion, inking means to apply ink to the printing means, and
pressure—applying means to press the plastics substrate onto the printing means so
that ink from the printing means is transferred as indicia onto the plastics substrate,
wherein the inking means and printing means are so constructed and arranged as
30 to leave said transparent portion of said plastics substrate free of indicia, and said

appératus further includes means for embossing, engraving or otherwise physically
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which allows light to pass through, the image being visible from both sides of the
substrate.

According to a still further aspect of the invention there is provided

S apparatus for producing bank notes or other security documents or toker: with
security devices, comprising printing means for applying printed indicia to a piastics
substrate, inking means to apply ink to the printing means, and pressure applying
means to press the plastics substrate onto the printing means so that indicia is
transferred from the printing means to the plastics substrate, wherein said apparatus

10  further includes means for embossing, engraving or otherwise physically deforming
a portion of the plastics substrate to form an embossed image on said portion which
is able to be detected by the naked eye and by touch.

The means for embossing, engraving or otherwise physically deforming the

. portion of the plastics substrate preferably comprises at least one embossing plate
15  which is applied to said portion of the substrate under heat and pressure to produce
! said embossed image. The embossing plate preferably includes a matrix of
engraved lines, dots or other engraved formations which, when applied to said
portion of the substrate, produces a corresponding matrix of embossed lines, dots

_or other formations forming the required image on said portion of the substrate.
20 Preferably, some of the lines, dots or engraved formations are deeper and/or
wider than other lines, dots or engraved formations on the embossing plate, so as
to produce embossed lines, dots or other formations of different depths and/or
widths on said portion of the substrate. The lines, dots or other formations of
different depths and/or widths may form different shapes within the embossed

25 image.

In a preferred embodiment, the embossing plate includes engraved sets of
lines extending at different angles and defining different shapes so that the
embossed image includes different shapes which become more or less apparent as
the bank note or other security document or token is rotated or viewed from

30 different angles.

- The embossing plates preferably form part of an intaglio printing press
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having printing means in the form of a printing plate cylinder and pressure—
applying means in the form of an impression cylinder, with substrate feeding means
for feeding a transparent plastics substrate to the nip between the printing plate
cylinder and the impression cylinder. One or both of the cylinders of the intdglio
printing press may have a packing blanket on its external surface made from a
compliant material which allows the substrate and engraving to mate perfectly under
load and temperature for many impressions.

Preferably, a plurality of engraved embossing plates are incorporated in the
peripheral surface of the printing plate cylinder, and the inking means is preferably
in the form of an inking roller which is adapted so that ink is not supplied to the
portion of the transparent substrate to be embossed, leaving said portion indicia
free. A wiping means may also be provided to remove extraneous ink from the
printing plate cylinder. ,

The various aspects of the present invention will now be described, by way
of example only, with reference to the accompanying drawings, in which:

Figure 1 is a schematic view of apparatus for producing bank notes with
security devices thereon in accordance with the invention;

Figure 2 is an isometric view of an inking roller of the apparatus of Figure
L ’ |

Figure 3 is a sectional view of the nip between the printing plate cylinder
and the impression cylinder of the apparatus of Figure 1;

Figures 4a and 4b are an enlarged schematic view of part of a security
device in accordance with the invention;

Figures 5a, 5b and Sc are views from different angles of a banknote
incorporating a security device in accordance with the invention;

Figure 6 is an enlarged view of the security device of the banknote of Figure

The apparatus shown schematically in Figure 1 comprises an intaglio printing
press comprising an inking roller 20, a plate cylinder 22, an impression cylinder 24
and feed rollers 26 and 28 for feeding a plastics substrate 10 through the nip
between the plate cylinder 22 and the impression cylinder 24.
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inking roller 20. The printing plate is then w1ped by a wiping roller 25 cleaned

5  with either a weak caustic solution or a solvent such as trichloroethylene so that the
areas other than the engraving will be free from ink. This polishes the part of the
plate flush with the surface to ensure a clean print, and also remove some of the ink
from the engraving to allow some embossing to occur. The plate cylinder is then
rotated through the nip area under a load of 30 to 40 MPa at 70 to 80°C, depending

10  on the types of inks used. In the nip (Figure 2) is the substrate 10, the plate with
ink and a packing. This packing acts as a compliant material that allows the
substrate and engraving plate to mate perfectly under load and temperature for -
many impressions. This type of process has several advantages: it enables thick
film weights of special mks to be used; it provides a high resolution of print; the

15 feel of the finished document is improved because of the ink printing and
embossing; and the process is very hard to simulate because of the temperatures and
high pressures involved and because the machine itself is only sold to security
printers.' _

The intaglio printing press of Figure 1 differs from standard intaglio presses

20  in that the plate cylinder 22 includes a plurality of embossing plates 32 provided
at spaced intervals in the circumferential surface of the impression cylinder, the
embossing or engraving plates being arranged in use, come into register with
corresponding pressure plate elements 34 in the circumferential surface of the
impression cylinder 22 when the plate and impression cylinders 22 and 24 are

25 rotated in the directions shown by arrows A and B respectively.

The remaining areas 33 of the circumferential surface of the plate cylinder

are engraved with -:vinted indicia for bank notes or other security documents in a
known manner as with standard intaglio dies and receives ink from the ink duct 21

and the inking roller 20. The indicia is subsequently transferred from the inked

.30 surface of the plate cylinder onto one side of the plastics substrate 10 as the

~  substrate passes through the nip between the plate and impression cylinders 22 and
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Figure 3, the surface 30 of the inking roller 20 is cut or formed with ink-receiving

5 formations 31 so that only the areas 33 of the plate cylinder 22 corresponding to

the parts of the bank notes or other security documents to be printed with indicia

receive ink from the inking roller 20. The embossing plates 32 of the plate cylinder

22 therefore receive little or no ink from the inking roller 20 so that the parts of the

substrate 10 which pass through the intaglio press when the embossing plates 32

10 and the pressure plate elements 34 are in register are free of printed indicia. If

required, ink salvage means 23 in the form ofl a salvage roller and ink reservoir

may be provided for receiving excess ink transferred from the inking roller 20 to

the plate cylinder 22.

The embossing plates 32 contain projecting portions and recesses or grooves

15 forming an arrangement or matrix of engraved lines, dots or other engravings,

preferably of different depths or sizes so that when the substrate 10 passes through

the nip between the plate cylinder and the impression cylinder, as shown in detail

in Figure 2, the indicia~free region 12 of the substrate 10 is embossed with the

matrix of lines, dots or other engravings to form a security device on the

20 transparent indicia~free portion which allows light to pass through. The embossed

lines, dots or other engravings may be arranged to form an imagé of any desired

shape which is visible from both sides of the bank note or other security document

or token, and the direction, width and/or separation of the lines, the size of the dots

or other engravings and the depth of the lines, dots or other engravings may vary

25  at different locations of the engraving so as to produce different shapes within an

image which transmit more or less light and are more or less apparent as will be
described below with reference to Figures 4 to 6.

In embossing the security device onto the substrate 10 for the bank note or

other security document, the choice of the embossing pressure and temperature is

30 important since if these are not satisfactory, the embossing process could lead to

~ weaknesses in the embossed area and subsequent splitting of the resultant security
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embodiment, the intaglio press is preferably set to about 80°C with a 2mm thick
packing of high density paper board (1.5mm) and a rubber coated cotton blanket
surrounding the impression cylinder 24. The plate and impression cylinders are
preferably arranged so that the load in the nip is approximately thirty five MPa.
If the finished banknote or other security document is to be printed with intaglio
printing on both sides then the embossing should be done last on a second pass
through the intaglio press so that the embossing will not be affected by the other
intaglio printing on the opposite side of the banknote or other security document.

To assist with the prevention of soiling of the document, a protective coating,
preferably comprising a thin clear layer of radiation cured material of a dissimilar
refractive index to the transparent substrate, may be applied over the embossed
se:curity device. The protective coating is preferably such that it will not interfere
with the optical properties or the feel of the document in the clear area.

The embossing plates are preferably formed by the following method. First,
an engraving is cut into a piece of steel by hand as with normal intaglio dies. This

steel die is pressed into plastic, which is then coated with a silver spray solution

and then a master plate is grown electrochemically off this plastic replica.

Subsequent nickel embossing plates may be grown again electrochemically off this
master plate.

The nickel printing plates are then electrochemxcally deposited with a thin
layer of chrome for a good surface finish and to increase the hardness. The chrome
finish is important because it is imperative that the high gloss of the clear plastics
substrate is maintained and the reflective properties are not reduced.

An example of a bank note incorporating a preferred form of security device
which may be produced by the method and apparatus of the present invention is
illustrated in Figures 5 and 6 of the drawings, and the manner in which different
parts of the device become more or less apparent as the note is rotated or viewed
from a different angle relative to a light source will be described with reference to

Figures 4 and 5.
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As shown in Figure 5, a bank note 40 incorporates a security device 50
embossed onto a transparent portion 42 at one corner of the note. At least the
region 44 surrounding the transparent portion 42 is printed with indicia and
preferably all of the remaining part of the bank note is printed with indicia.
Although the bank note preferably comprises a transparent plastics substrate which
is printed with indicia everywhere except the portion 42 where the security device
50 is embossed, it will be appreciated that the banknote may be formed of an
opaque material which includes a transparent portion at the required position for the
security device. _

The security device 50 is shown in greater detail in Figure 6 and comprises
an arrangement of horizontal and vertical embossed lines defining regions 52, 54,
56 and 58 of different shapes which form images that are visible to a greater or
lesser extent under reflection and transmission of light.

The region 52 comprises an outer ring including a plurality of fine, closely
spaced embossed parallel lines, and the region 54 comprises an inner ring including
a plurality of fine, closely spaced paralle]l lines extending substantially
perpendicularly to the lines within region 52. The region 56 is circular in shape
and includes a plurality of more widely spaced, fine lines extending parallel to each
other and to the lines of the inner ring region 54, and the region 58 is in.the shape
of a three limbed device superimposed over the inner ring 54 and the circular
region 54 and includes a plurality of more widely spaced fine lines extending
parallel to each other and to the lines of the outer ring 52. The fine lines of each
of the regions 52, 54, 56 and 58 are typically about 40 microns deep and about 125
microns wide and are preferably U-shaped in profile as shown in Figure 4. The
outer parts 53, 55, 57 and 59 of the lines defining the perimeter of the different
shaped regions are preferably deeper and coarser than the fine lines to provide a
border effect at the perimeter of each shape; they may, for instance, be up to 150
microns deep and up to 500 microns wide and of square—shaped profile. Lines of
this thickness and width may be detected by touch in addition to being visible under
transmission and reflection.

Referring to Figures 4a and 4b, it will be appreciated that when a banknote
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or other security document including a security device in accordance with the

11

invention is viewed from one side of the document with the light source on the
other side, the image or images formed by the embossed lines, 60, dots or other
engravings 60, will become more or less apparent if the document is rotated or
viewed from a different angle. For instance, as shown in Figure 4a, most of the
light rays from the light source will pass directly through the embossed lines 60 of
the security device when the surface of the document is substantially perpendicular

to the direction in which the light rays pass from the source to the viewer, and

-consequently the image or images formed by the embossed lines 60 of the security

device will not be very apparent.

However, as the document is rotated, or viewed- from a different angle
(Figure 4b) unless the embossed lines are aligned with the light source and viewer,
less light will be transmitted through the lines and more light will be reflected by
the edges of the lines 60 and the image formed by those lines will become darker
or "switch on". -

The "switching on and off" effect where the security device includes
different sets of lines extending perpendicularly with respect to each other to define
different shapes within the image is further illustrated in Figures 5a, 5b and 5c.

Although each of the different shapes, ie. the outer ring 52, the inner ring 54,
the circle 56 and the three limbed device 58 is shown in Figure 5a, it will be
appreciated that when the device is viewed in transmission with the light rays
passing substantially pexpendicﬁla.rly through the security device, only the borders
51, 53, 55 and 57 of the different shaped formed by the deeper lines will be readily

- apparent. If, however, the document is rotated, about axis X {or an axis parallel

thereto) into the position shown in Figure 5b, the shapes 52 and 58 formed by the
lines extending parallel to axis X will become more appiircnt or "switch on", with
the outer ring 52 formed by the narrower or more closely spaced lines initially
becoming darker than the shape 58 formed by the more widely spaced lines. At the
same time, the inner ring shape 54 and the circular shape 56 which are formed by
lines aligned with the direction of light transmission will become comparatively less

apparent or "switch off".

—
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comparatively less apparent or "switch off" and the shapes 54 and 56 will become
more apparent and “switch on" with the inner ring 54 formed by more closely
spaced lines initially becoming darker than the circular shape 56 formed by more
widely spaced lines.

From the above description it will be appreciated that the present invention
not only provides in its various aspects an improved type of security device which
may be detected under transmission as well as reflection, and also by touch, but
also an economical method of manufacturing bank notes or other security
documents incorporating such security devices, and an apparatus for making such
documents.

It will also be appreciated that various modifications may be made to the
various forms of security device, method and apparatus disclosed herein without

departing from the scope and spirit of the present invention.
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substrate bearing indicia and having a transparent indicia~free portion including a

 security device, wherein said security device comprises an embossing or engraving

5 on said transparent portion forming an image which allows light to pass through,
the image being visible from both sides of the security document or token.

2. A security document or token according to claim 1 wherein the
embossed image is visible under reflection and transmission of Iight.

3. A security document or token wherein the embossing is such that

10  when the document is tilted, rotated or viewed from different angles with respect
to a light source the embossed image reflects and transmits more or less light as it
is tilted, rotated or viewed from different angles.

4. A security document or token, such as a bank note, comprising a
substrate bearing indicia, said substrate hav{ing a portion of plastics material

15 camrying a security device, characterised in that said security device comprises a
matrix of embossings formed in said portion of plasticé material, said embossings
being capable of being detected by means of the naked eye and by touch.

5. A security document or token according to any one of the preceding
claims wherein the security device comprises a matrix of lines, dots or other

20 embossings or engravings.

6. A security document or token according to any one of the preceding
claims wherein the security device includes at lease one embossing that is deeper
and/or wider than other embossings.

7. A security document or token according to any one of the preceding

25 claims wherein the security device includes embossed lines or series of dots
extending at different angles to each other.

8. A security document or token according to claim 7 whereis the
security device includes a first set of substantially parallel lines and a second set
of substantially parallel lines extending at an angle relative to the first set of lines,

30  so that as the document is rotated or viewed from different angles relative to a light

source, the first set of parallel lines transmit or reflect more or less light than the
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ot her the matrix of embossings includes a first set of fine lines defining at least one shape
which becomes more or less visible as the security document or token is rotated or
5 viewed from different angles, and a second set of lines which are deeper and/or
coarser than the first set of lines and which define a shape that is able to be

detected by touch.

10. A security document or token according te claim 9 wherein the deeper
or coarser lines are positioned or configured to provide protection for the fine lines

10  against wear during use of the security document or token.

11. A security document or token according to claim 9 or claim 10
wherein the fine lines are about 40 microns deep and about 125 microns wide.

12. A security document or token according to any one of claims 9 to 11
wherein the fine lines are generally U~shaped in profile.

15 | 13. A security document or token according to any one of claims 9 to 12
wherein the deeper, coarser lines are about 125 microns deep and about 500
microns wide.

14. A method of producing security document or token, such as a bank
note, comprising the steps of: providing a substrate having at least a portion

20 formed'of transparent plastics material, printing indicia onto part of the surface of
the substrate in such a manner as to leave said transparent portion of the substrate
indicia free, and embossing, engraving or otherwise physically deforming at least
part of the transparent indicia—~free portion to form an embossed image which
allows light to pass through, the image being visible from both sides of the security

25 document or token.

15. A method according to claim 14 wherein the transparent portion is
embossed with a matrix of lines, dots or other embossings to define at least one
shape that is visible in both reflection and transmission.

16. A method of producing a security document or token, such as a bank

30 note, which includes at least a portion of plastics material, wherein the method

- comprises the steps of: printing indicia onto a surface of sald sccunty document
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token, gnd g{n@\ﬂéﬁngf ghgraving or otherwise deforming said plastics portion to
form a matrix of embossings in said plastics portion, said embossings being capable

of detection by the naked eye and by touch.

17. A method according to any one of claims 14 to 16 wherein the
plastics portion is embossed with some lines, dots or other embossings of greater
depth and/or width than other embossings.

18. A method according to any one of claims 14 to 17 wherein the
plastics portion is embossed with lines or series of dots extending at different angles
to each other. |

19. A method according to any one of claims 14 to 18 wherein the
embossings are formed in the portion of plastics material during the printing of at
least part of the indicia on the security document or toker.

20. A method according to any one of claims 14 to 19 wherein the
embossings are formed by applying an embossing plate to the portion of plastics
material under heat and pressure. -

21. A method according to claim 20 wherein the embossing plate is
maintained at an embossing temperature falling substantially within the range from _
70 to 85°C. '

22. A method according to claim 20 or claim 21 wherein the embossing
plate is applied to the plastics material at a pressure falling substantially within the
range from 30 to 40 MPa.

23. A method according to any one of claims 14 to 22 wherein the
security document is formed from a transparent plastics substrate and the method
incfudes the step of applying an opaque coating to the substrate except in a region
defining a transparent plastics portion which is to be embossed, the indicia of the
document being subsequently printed onto the opaque coating.

24. A method according to claim 14 or claim 23 wherein the embossing
is applied wholly within said transparent plastics portion.

25. A method according to claim 23 wherein the embossing is applied
partly on said transparent plastics portion and partly on the opaque area surrounding

the transparent plastics portion so as to form a continuous embossing crossing the
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boundary between the transparent and opaque areas.

26. A method according to any one of claims 14 to 25 wherein the step
of printing the indicia is performed by intaglio printing.

27. A method according to any one of claims 14 to 26 further including
the step of applying a thin, transparent coating over the embossed portion of
plastics material. |

28.  Apparatus for producing security documents or tokens, such as bank
notes, with security devices, comprising printing means for applying printed indicia
to a plastics substrate having at least a transparent portion, inking means to apply
ink to the printing means, and pressure-applying means to press the plastics
substrate onto the printing means so that ink from the printing means is transferred

as indicia onto the plastics substrate, wherein the inking means and printing means

are so constructed and arranged as to leave said transparent portion of saxd plastics
substrate free of indicia, and said apparatus further includes cmbossmg means for
embossing, engraving or otherwise physically deforming at least said transparent,
indicia-free portion to form an embossed image which allows light to pass through,
the image being visible from both sides of the substrate.

29.  Apparatus for producing security documents or tokens, such as bank
notes, with security devices, comprising printing means for applying printed indicia
to a plastics substrate, inking means to apply ink to the printing means, and
pressure applying means to press the plastics substrate onto the printing means so
that indicia is transferred from the pnntmg means to the plastics substrate, wherein
said apparatus further includes means for embossing, engraving or otherwise
physically deforming a portion of the plastics substrate to form an embossed image
on said portion which is able to be detected by the naked eye and by touch.

30.  Apparatus according to claim 28 or claim 29 wherein the embossing
means comprises at least one embossing plate which is applied to said portion of
the substrate under heat and pressure to produce said embossed image.

31.  Apparatus according to claim 30 wherein the embossing plate includes
a matrix of engraved lines, dots or other formations which, when applied to said

portion of the substrate, produces a corresponding matrix of lines dots or other

HIIIIII IlIIlI IIIIl IIIII | IIII



enbossed with sor I e eMace@bossi ngs of greater deptt

than - ot her ? as(%%ﬁ‘g preferably at least the|d E‘B‘%iﬁ_ﬁé éEéR:
wi der embossi ngs ar- ‘“\m ‘k of being detected by neans

eye and by touch. referred formof the invention, the
enbossings are forned in the portion of plastics material duri ng the
printing of at l|east part of the indicia ontpy the note, docunent or
t oken, and nost preferably by using.an intaglio nmethod to print said

I ndi*ci a.

formations Tomningt thexembossetidarigensn ssid poreibarsfothy subsieg. by

appl yi ng an enbossin
PRIYING g Apparatus according to claim 31, wherein some of the lines, dots or

10

15

20

25

other engraved formations are wider and/or deeper than other lines, dots or
engraved formations on the embossing plate.

33.  Apparatus according to claim 31 or claim 32 wherein the embossing
plate includes engraved sets of lines extending at different angles to each other.

34. Apparatus according to any one of claims 30 fo 33 wherein the
embossing plate forms part of an intaglio printing press having printing means in
the form of an engraved printing plate cylinder, pressure—~applying means in the
form of an impression cylinder, and substrate feeding means to feed a transparent

plastics substrate to the nip between the printing plate cylinder and the impression

cylinder.

35.  Apparatus according to claim 34 wherein one or both of the printing
plate cylinder and the impression plate cylinder has a packing blanket made from
a compliant material on its external surface. |

36. Apparatus according to claim 34 wherein a plurality of engraved
embossing plates are incorporated in the peripheral surface of the printing plate
cylinder.

37. Apparatus according to claim 36 wherein the inking means comprises
an inking roller which is adapted to supply ink only to predetermined parts of the
printing plate so that ink is not supplied to the portion of the substrate to be
embossed, leaving said portion indicia free.

38. Apparatus according to any one of claims 34 to 37 further including
wiping means to remove extraneous ink from the printing plate cylinder.

39.  Apparatus according to any one of claims 28 to 38 further including
coating means for applying a transparent coating over said embossed portion of

plastics material.

g
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EMBOSSING OF BANKNOTES OR THE LIKE WITH SECURITY DEVICES

A security document or token such as a bank note (40) is provided which has
a transpareht portion (42) of plastics material which includes a security device (50).
The region (44) surrounding the transparent portion (42) and preferably all the
remaining part of the bank note (40) is printed with indicia. The security device
(50) includes regions (52, 54, 56 and 58) of embossed lines extending at different
angles to each other defining different shapes that are visible to a greater or lesser
extent upon transmission and reflection of light as the note is tilted, rotated or
viewed from different angles relative to a light source. The embossed lines in some
of the regions (52 and 54) are finer than coarser and deeper and more widely
spaced lines in the other regions (56 and 58). The coarser, deeper lines are of such
a thickness and width to be detected by touch in addition to being visible by the
naked eye. There.is also provided a method of and apparatus for producing a bank
note with a security device in accordance with the invention in which the

transparent portion of the note is embossed during an intaglio printing process.
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EMBOSSING OF BANKNOTES OR THE LIKE WITH

SECURITY DEVICES

This invention relates to security decuments or tokens such as bank notes,
travellers cheques, bonds, passports, and is particularly concerned with providing
bank notes or other security documents or tokens with a low cost security device
that has an attractive appearance whilst being difficult to duplicate. .

Australian Patent No 558476 discloses a method of producing a plastics bank
note or security token or the like comprising a transparent polymeric substrate
coated with layers of opaque material applied in such a way as to leave a
transparent area which may include an optically variable security device such as a
diffraction grating on a reflective layer of foil.

‘Whilst plastics banknotes with transparent areas’including diffraction gratings
as optically variable security devices, such as disclosed in Australian Patent No
558476, are difficult to reproduce, in low value plastics bank notes the process of
incorporating diffraction gratings in the notes may be too costly or not felt to be
needed.

It is therefore desirable to provide a bank note or other security document
or token with a simpler, less expensive security device but which is still effective
and difficult to reproduce.

. It is also desirable to provide a method of, and apparatus for, producing bank
notes or other security documents or tokens with low cost security devices that are
difficult to reproduce. :

It is further desirable to provide a plastics bank note or other security
document or token with a security device that pmduees an optically variable effect
when the note, document or token is rotated or viewed from different angles and
which gives feel or texture to the note, document or token.

According to one aspect of the invention there is provided a bank note; or

other sccunty documenlor token,,eu i mga ssubStrate %@aring indicia and having
. S

a transparenhndxcxa fr pomongméludmg a"‘fecunty ‘device wherein said security

device comprises an embossing or engraving on said transparent portion forming

an image which allows light to pass through, the image being visible from both
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sides of the bank x;ote or other security document or token.

Preferably, the embossed image is visible under reflection and transmission
of light. The embossing or engraving is preferably such that when the document
is tilted or viewed from different angles with respect to a light source the embossed
image will reflect and transmit more or less light giving the effect of switching on
or off, or changing as the document is rotated or viewed from different angles.

The embossing or engraving preferably compﬁses a regular matrix of
embossed lines or dots or the like which together define the image. The embossed
image may include one or more embossings deeper than other embossings and/or
it may include embossed .lines or series of dots extending at different angles to each
other. _

In a preferred embodiment the embossed image includes a first set of
substantially paralle] lines and a second set of subsbanti;lly paralle] lines extending
at an angle with respect to the first set of parallel lines so that as the document is
rotated or viewed from different angles relative to the light source the first set of
parallel lines transmit more or less light than the second set of parallel lines.

Alternatively, or additionally, the embossed image may include embossed
lines or dots of different depth, width or size so as to introduce different shapes into
the image which become more or less evident as the document is rotated or viewed
from different angles relative to a light source. Preferably, at least some of the
lines, dots or other embossings are of a sufficient depth and/or width to be capable
of detection by the naked eye and by touch.

According to another aspect of the invention there is provided a bank note
or other security document or token comprising a substrate bearing indicia, said
substrate having a portion of plastics material carrying a security device,
characterised in that said security device compriseé a matrix of embossings formed

in said portion of plastics material, said embossings being capable of being detected

: 4
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by means of the naked e;ye and by touch.
Preferably, the matnx of embossings includes one or more embossings
deeper and/or wider than the other embossings. In a pr:_,fcrr_cd embodiment, the

matrix of embossings includes a first set of fine lines,defining at least one shape
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which is more or less visible as the note, document or token is rotated or viewed
from different angles, and a second set of deeper or coarser lines defining a shape
which is able to be detected by touch. The fine lines of the preferred embodiment
may, for instance, be about 40 microns deep and about 125 microns wide and
generally U-shaped in profile, whereas the deeper or coarser lines are typically
about 125 microns deep and about 500 microns wide and generally square shaped
in profile. The deeper or coarser lines are preferably positioned or configured to
provide protection of the other finer embossings against wear during use of the
bank note or other security document or token.

Whilst the matri:_: of embossings are preferably provided wholly within a
transparent, indicia free portion of the bank note, document or token, it is also
possible for the matrix of embossings to extend infp.an opaque area around or
adjacent to the transparent portion so as to form a continuous image crossing the
boundary between the transparent portion and the opaque area.

According to a further aspect of the invention there is provided a method of
producing a bank note or other security document or token comprising the steps of:
providing a substrate having at least a portion formed of transparent plastics
material, printing indicia onto part of the surface of the substrate in such a manner -
as to leave said transparent portion of the substrate indicia free, and embossing,
engraving or otherwise physically deforming at least part of the transparent indicia~
free portion to form an embossed image which allows light to-pass through, the
image being visible from both sides of the bank note or other security document or
token. _

Preferably, the transparent portion is embossed with a matrix of lines, dots
or other embossings to define at least one shape that is visible in both reflection and
transmission. The lines, dots or other embossings formed by the embossing process
preferably produce an image which includes a plurality of different shapes w},}ig:h
are more or less apparent as the note, document or token is rotated or viewed fft;m
different angles. In the embossing process, the transparent portion is preferably
embossed with some lines, dots or embossings of greater depth and/or width than

other embossings, and preferably at least the deeper and/or wider embossings are
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According to yet another aspect of the invention, there is provided a method
of producing a bank note or other security document or token having at least a
portion of plastics material comprising the steps of printing indicia onto a surface
of said note, document or token and forming a matrix of embossings in said plastics
portion, said embossings being capable of detection by the naked eye and by touch.

In a preferred form of the invention, the embossings are formed in the
portion of plastics material during the printing of at least part of the indicia onto
the note, document or token, and most preferably by using an intaglio method to
pﬁntmﬁdindkmL

The matrix of embossings are preferably formed by applymg an embossing

- plate to the portion of the p]astxcs material under heat and pressure. A convenient
embossing temperature may fall substantially within th= range from 70 to 85°C,
preferably about 80°C, and a convenient embossing pressure may fall substantially
within the range 30 to 40 MPa. |

The bank note may be formed entirely from transparent plastics material to
which an opaque coating is applied, except in the region defining said portion, the
indicia being printed onto the opaque coating.

The embossings may be provided wholly within a transpareit, indicia— free
portion of the note, document or token. Altematively, the opaque area surrounding
the transparent, indicia~free portion may also be embossed, preferably so as to form
a continuous image crossing the boundary between the clear and opaque areas.

According to a further aspect of the invention there is provided apparatus for
producing bank notes or other security documents or tokens with security devices,
comprising printing means for aﬁplying printed indicia to a plastics substrate having

. at least a transparent portion, inking means to-'appljr ink to the printing means, and
pressure—applying means to press the plastics substrate onto the printing means sa
that ink from the printing means is transferred as indicia onto the plastics substrate,
wherein the inking means and printing means are so constructed and arranged as
to leave said transparent portion of said plastii:s substrate free of indicia, and said

apparatus further includes means for embbssing, engraving or otherwise physically
. -

as Been Reraced

\\Il\l\\ \lll\\\\\l\l\ I



transmts nore or |ess. Iight as it is tilted, rotated or wewed from

di fferent angl es. . ——3—A security docuent—rm

i ci & free port 10 cenReplaccd S?“i%‘ﬁﬁ%‘

conpri sing an enbos H ﬂl d t riaasparert—port L 1S - WHi !
light to pass throu n | i ght passesl,.ftmhrou """

i mage fromthe |ight source to the viewer 4n a direction substantlal
per pendi cul ar to the surface _of the transparent portion of the
substrate the édtboniagdt lemgerdnansparemﬁﬁlnﬁw-ﬂca\ploaidal 16 foraxil an WRBOsskB émugeeW NQ

angle changes I:v R: a&lrc])stFglilP ga?.)npalsC g\rxgh tlﬂe image being visible from both sides of the
'  substrate. .

According to a still further aspect of the invention there is provided
apparatus for producing bank notes or otlier security documents or token: with
security devices, comprising printing means for applying printed indicia to a piastics
substrate, inking means to apply ink to the printing means, and pressure applying
means to press the plastics substrate onto the printing means so that indicia is
transferred from the printing means to the plastics substrate, wherein said apparatus
further includes means for embossing, engraving or otherwise physically deforming
a portion of the plastics substrate to form an embossedimage on said portion which
is able to be detected by the naked eye and by touch.= -

The means for embossing, engraving or otherwise physically deforming the
portion of the plastics substrate preferably comprises at least one embossing plate
which is applied to said portion of the substrate under heat and pressure to produce
said embossed image. The embossing plate preferably includes a matrix of
engraved lines, dots or other engraved formations which, when applied to said
portion of the substrate, produces a corresponding matrix of embossed lines, dots
or other formations forming the required image on said portion of the substrate.

Preferably, some of the lines, dots or engraved formations are deeper and/or
wider than other lines, dots or engraved formations on the embossing plate, so as
to produce embossed lines, dots or other formations of different depths and/or
widths on said portion of the substrate. The lines, dots or other formations of
different depths and/or widths may form different shapes within the embossed
image.

In a preferred embodiment, the embossing plate includes engraved sets of
lines extending at different angles and defining different shapes so that 3he
embossed image includes dxfferent shapes which become more or less apparent as
the bank note or other security document or token is rotated or viewed from
different angles.

The embossing plates preferably form part of an intaglio printing press
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security docunent or token. accordlng to any one of the preceding
having printing means in the form of a printing plate cylinder and pressure—

applying means in the form of an impression cylinder, with substrate feeding means
for feeding a transparent plastics substrate to the nip between the printing plate
cylinder and the impression cylinder. One or both of the cylinders of the intaglio
- printing press may have a packing blanket on its external surface made from a
' compliant material which allows the substrate and engraving to mate perfectly under
load and temperature for many impressions.

Preferably, a plurality of engraved embossing plates are incorporated in the
peripheral surface of the printing plate cylinder, and the inking means is preferably
in the form of an inking roller which is adapted so that ink is not supplied to the
portion of the transparent substrate to be embossed, leaving said portion indicia
free. A wiping means may also be provided to remove extraneous ink from the
printing plate cylinder. ,

The various aspects of the present invention will now be described, by way
of example only, with reference to the accompanying drawings, in which:

Figure 1 is a schematic view of apparatus for producing bank notes with
security devices thereon in accordance with the invention; .

Figure 2 is an isometric view of an inking roller of the apparatus of Figure
L | ’ : |

Figure 3 is a sectional view of the nip between the printing plate cylinder
and the impression cylinder of the apparatus of Figure 1;

Figures 4a and 4b are an enlarged schematic view of part of a security
device in accordance with the invention;

Figures 5a, 5b and 5c are views from different angles of a banknote
incorporating a security device in accordance with the invention;

Figure 6 is an enlarged view of the security device of the banknote of Figure

The apparatus shown schematically in Figure 1 comprises an intaglio printing
press comprising an inking roller 20, a plate cylinder 22, an impression cylinder 24
and feed rollers 26 and 28 for feeding a plastics substrate 10 through the nip
between the plate cylinder 22 and the imprcs_sion éylinder 24.
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The intag]i'o. method of printing involves special inks being forced into
engravings on printing plal;s 33 of the plate cylinder, 22, each plate comprising a
heated nickel chrome printing plate. The ink is supplied via an ink duct 21 and
inking roller 20. The printing plate is then wiped by a wiping roller 25 cleaned
with either a weak caustié solution or a solvent such as trichloroethylene so that the
areas other than the engraving will be free from ink. This polishes the part of the
plate flush with the surface to ensure a clean print, and also remove some of thc'ink
from the engraving to allow some embossing to occur. The plate cylinder is then
rotated through the nip area under a load of 30 to 40 MPa at 70 to 80°C, depending
on the types of inks used. In the nip (Figure 2) is the substrate 10, the plate with
ink and a packﬁg. - This packing acts as a compliant material that allows the
substrate and engraving plate to mate perfectly under foad and temperature for -
many impressions. This type of process has several advantages: it enables thick
film weights of special inks to be used; it provides a high resolution of print; the
feel of the finished document is improved because of the ink printing and
embossing; and the process is very hard to simulate because of the temperatures and
high pressures involved and because the machine itself is only sold to security
printers. .

The intaglio printing press of Figure 1 differs from standard intaglio presses
in that the plate cylinder 22 includes a plurality of embossing plates 32 brovided
at spaced intervals in the circumferential surface 6f the impression cylinder, the
embossing or engraving plates being arranged in use, come into register with
corresponding pressure plate elements 34 in the circumferential surface of the
impression cylinder 22 when the plate and impression cylinders 22 and 24 are
rotated in the directions shown by arrows A and B respectively.

The remaining areas 33 of the circumferential surface of the plate cylinder
are engraved with -:tinted indicia for bank notes or other security documents in a:
known manner as with standard intaglio dies and receives ink from the ink duct 21
and the inking roller 20. The indicia is subsequently transferred from the inked
surface of the plate cylinder onto one side of the plastics substrate 10 as the

substrate passes through the nip between the plate and impression cylinders 22 and
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In the method of the present invention, the plastics substrate is preferably
transparent, or at least has one or more transparent portions, and, as shown in
Figure 3, the surface 30 of the inking roller 20 is cut or formed with ink~receiving
formations 31 so that only the areas 33 of the plate cylinder 22 corresponding to
the parts of the bank notes or other security documents to be printed with indicia
receive ink from the inking roller 20. The embossing plates 32 of the plate cyli;xder
22 therefore receive little or no ink from the inking roller 20 so that the 'parts of the
substrate 10 which pass through the intaglio press when the embossing plates 32

. and the pressure plate elements 34 are in register are free of printed indicia. If
required, ink salvage means 23 in the form of a salvage roller and ink reservoir
may be provided for receiving excess ink transferred from the inking roller 20 to
the plate cylinder 22. _

The embossing plates 32 contain projecting portions and recesses or grooves
forming an arrangement or matrix of engraved lines, dots or other engravings,
preferably of different depths or sizes so that when the substrate 10 passes through
the nip between the plate cylinder and the imptession cylinder, as shown in detail
in Figure 2, the indicia~free region 12 of the substrate 10 is embossed with the
matrix of lines, dots or other engravings to form a security device on the
transparent indicia~free portion which allows light to pass through. The embossed
lines, dots or other engravings may be arranged to form an image of any desired
shape which is visible from both sides of the bank note or other security document
or token, and the direction, width and/or separation of the lines, the size of the dots
or other engravings and the depth of the lines, dots or other engravings may vary
at different locations of the engraving so as to produce different shapes within an

- image which transmit more or less light and are more or less apparent as will be
described below with reference to Figures 4 to 6. 6

In embossing the security device onto the substrate 10 for the bank note or
other security document, the choice of the embossing pressure and temperature is
important since if these are not satisfactory, the embossing process could lead to

weaknesses in the embossed area and subsequent splitting of the resultant security
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original form, thus reducing the effect of the embossing. Thﬁs, in a preferred

embodiment, the intaglio press is preferably set to about 80°C with a 2mm thick
packing of high density paper board (1 Smm) and a rubber coated cotton blanket
surrounding the impression cylinder 24. The plate and impression cylinders are _
preferably arranged so that the load in the nip is approximately thirty five MPa

If the finished banknote or other security document is to be printed with mtagho
printing on both sides then the embossing should be done last on a second pass
through the intaglio press so that the embossing will not be affected by the other
intaglio printing on the bpposite side of the banknote or other security document.

To assist with the prevention of soiling of the document, a protective coating,
preferably comprising a thin clear layer of radiation cured material bf a dissimilar
refractive index to the transparent substrate, may be applied over the embossed
se'curity device. The protective coating is preferably such that it will not interfere
with the optical properties or the feel of the document in the clear area.

The embossing plates are preferably formed by the following method. First,
an engraving is cut into a piece of stee] by hand as with normal intaglio dies. This
steel die is pw’ssed into plastic, which is then .ooated with a silver spray solution
and then a master plate is grown electrochemically off this plastic replica.
Subsequent nicke] embossing plates may be grown again electrochemically off this
master plate.

The nickel printing plates are then electrochemically deposited with a thin
layer of chrome for a good surface finish and to increase the hardness. The chrome
finish is important because it is imperative that the high gloss of the clear plastics
substrate is maintained and the reflective properties are not reduced.

An example of a bank note incorporating a preferred form of security device
which may be produced by the method and apparatus of the present invention is* _
illustrated in Figures 5 and 6 of the drawings, and the manner in which different
parts of the device become more or less appareni as the note is rotated or viewed
from a different angle relative to a light source will be described with reference to

Figures 4 and 5.
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As shown in Figure 5, a bank note 40 incorporates a security device 50

embossed onto a transparent portion 42 at one comer of the note. At least the
region 44 surrouhding the transparent portion 42 is printed with indicia and
preferably all of the remaining part of the bank note is printed with indicia.
Although the bank note preferably comprises a transparent plastics substrate which
is printed with indicia everywhere except the portion 42 where the security device
50 is embossed, it will be appreciated that the banknote may be formed of an
opaque material which includes a transparent portion at the required position for the
security device. ,

The security device 50 is shown in greater detail in Figure 6 and comprises
an arrangement of horizontal and vertical embossed lines defining regions 52, 54,
56 and 58 of different shapes which form images that-are visible to a greater or
lesser extent under reflection and transmission of light.

The region 52 comprises an outer ring including a plurality of fine, closely
swuzdenmosxﬂ;mnﬂkﬂHMﬂgamdﬁqu§0n54cmmpﬁﬂsanﬁuwrﬁnghmhmh@
a plurality of fine, closely spaced parallel lines extending substantially
perpendicularly to' the lines within region 52. The region 56 is circular in shape
and includes a plurality of more widely spaced, fine lines extending parallel to each
other and to the lines of the inner ring region 54, and the region 58 is in‘the shape
of a three limbed device superimposed over the inner ring 54 and the circular
region 54 and includes a plurality of more widely spaced fine lines extending
parallel to each other and to the lines of the outer ring 52. The fine lines of each
of the regions 52, 54, 56 and 58 are typically about 40 microns deep and about 125
microns wide and are preferably U-shaped in profile as shown in Figure 4. The
outer parts 53, 55, 57 and 59 of the lines defining the perimeter of the different

. shaped regions are preferably deeper and coarser than the fine lines to provide a
border effect at the peﬁmctcr of each shape; they may, for instance, be up to 150 .
microns deep and up to 500 microns wide and of sqﬁare—shaped profile. Lines of
this thickness and width may be detected by touch in. addition to being visible under
transmission and reflection.

Referring to Figures 4a and 4b, it will be appreciated that when a banknote
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invention is viewed from one side of the document with the light source on the

- other side, the image or images formed by the embossed lines, 60, dots or other

engravings 60, will become more or less apparent if the document is rotated or
viewed from a different angle. For instance, as shown in Figure 4a, most of the
light rays from the light source will pass directly through the embossed lines 60 of
the security device when the surface of the document is substantially perpendicular
to the direction m which the light rays pass from the source to the viewer, and

-consequently the image or images formed by the embossed lines 60 of the security

device will not be very apparent.

Howevei, as the document is rotated, or viewed from a different angle
(Figure 4b) unless the embossed lines are aligned with:the light source and viewer,
Iess light will be transmitted through the lines and more light will be reflected by
the edges of the lines 60 and the image formed by those lines will become darker
or “switch on".

The "switching on and off" effect where the security device includes
different sets of lines extending perpendicularly with respect to each other to define
different shapes within the image is further illustrated in Figures 52, 5b and 5c.

Although each of the different shapes, ie. the outer ring 52, the inner ring 54,
the circle 56 and the three limbed device 58 is shown in Figure 5a, it will be
appreciated that when the device is viewed in transmission with the light rays
passing substantially perpendic-ularly through the security device, only the borders
51, 53, 55 and 57 of the different shapéd formed by the deeper lines will be readily
apparent. If, however, the document is rotated, about axis X (or an axis parallel
thereto) into the position shown in Figure Sb; the shapes 52 and 58 formed by the
lines extending parallel to axis X will become more apparent or "switch on", with
the outer ring 52 formed by the narrower or more closely spaced lines initially
becoming darker than the shape 58 formed by the more widely spaced lines. At fhc
same time, the inner ring shape 54 and the circular shape 56 which are formed by
lines aligned with the direction of light transmission will become comparatively less

apparent or “"switch off™.
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Conversely,. if the document is rotated about axis Y (or an axis parallel
thereto) into the position shown in Figure 5c, the shapes 52 and 58 will become
comparatively less apparent or "switch off" and the shapes 54 and 56 will become
more apparent and "switch on" with the inner ring 54 formed by more closely
spaced hn&s initially becoming darker than the circular shape 56 formed by more
widely spaced lines.

From the above description it will be appreciated that the present invention
not only provides in its various aspects an improved type of security device which
may be detected under transmission as well as reflection, and also by touch, but
also an economical method of manufacturing bank notes or other security
documents incorporating such security devices, and an:zpparatus for making such

documents.

It will also be appreciated that various modifications may be made to the
various forms of security device, method and apparatus disclosed herein without
departing from the scope and spirit of the present invention.
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1. A security document or token, such as a bank note, comprising a
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substrate bearing indicia and having a transparent indicia—free portion including a
security device, wherein said security device comprises an embossing or engraving
on said transparent portion forming an image which allows light to pass through,
the image being visible from both sides of the security document or token.

2. A security document or token according to claim 1 wherein the
embossed image is visibie under reflection and transmission of light.

3. A security document or token wherein the embossing is such that
when the document s tilted, rotated or viewed from different angles with respect
to a light source the embossed image reflects and transmits more or less light as it
is tilted, rotated or viewed from different angles. -

4, A security document or token, such as a bank note, comprising a
substrate bearing indicia, said substrate having a portion of plastics material
carrying a security device, characterised in that said security device comprises a
matrix of embossings formed in said portion of plasﬁcé material, said embossings
being capable of being detected by means of the naked eye and by touch.

S. A security document or token according to any one of the preceding
claims wherein the security device comprises a matrix of lines, dots or other

' embossings or engravings.

6. A security document or token according to any one of the preceding
claims wherein the security device includes at lease one embossing that is deeper
and/or wider than other embossings.

7. A security document or token according to any one of the preceding
claims wherein the security device includes embossed lines or series of dots
extending at different angles to each other.

8. A security document or token according to claim 7 whereii the
securitg} device includes a first set of substantially parallel lines and a second set
of substantially parallel lines extending at an angle relative to the first set of lines,
so that as the document is rotated or viewed from different angles relative to a light

source, the first set of parallel lines transmit or reflect more or less light than the

* c L N S *
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9, A security document or token according to claim 4 or claim 5 wherein
the matrix of embossings.includes a first set of fine lines defining at least one shape
which becomes more or less visible as the security document or token is rotated or
viewed from different angles, and a second-set of lines which are deeper and/or
coarser than the first set of lines and which define a shape that is able to be
detected by touch.

10. A security document or token according to claim 9 wherein the deeper
or coarser lines are positioned or configured to provide protection for the fine lines
against wear during use of the security document or token.

11. A security document or token according to claim 9 or claim 10
wherein the fine lines are about 40 microns deep and ap_oﬁt 125 microns wide.

12. A security document or token according to any one of claims 9 to 11
wherein the fine lines are generally U~shaped in profile.

13. A security document or token according to any one of claims 9 to 12
wherein the deeper, coarser lines are about 125 microns deep and about 500
microns wide.

14. A method of producing security document or token, such as a bank
note, comprising the steps of: providing a substrate having at least a portion
formed of transparent plastics material, printing indicia onto part of the surface of
the substrate in such a manner as to leave said transparent portion of the substrate
indicia free, and embossing, engraving or otherwise physically deforming at least
part of the transparent indicia~free portion to form an embossed image which
allows light to pass through, the image being visible from both sides of the security
document or token.

15. A method according to claim 14 wherein the transparent portion is
embossed with a matrix of lines, dots or other embossings to define at least one
shape that is visible in both reflection and transmission. -

16. A method of producing a security document or token, such as a bank
note, which includes at least a portion of plaétics material, wherein the method

comprises the steps of: printing indicia onto a surface of said security document

\\II\Il\ \\\l\\ |||\\ \\l\l I \II\
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form a matrix of embossings in said plastics portion, said embossings being capable
of detection by the naked eye and by touch.

17. A method according to any one of claims 14 to 16 wherein the
plastics portion is embossed with some lines, dots or other embossings of greater
depth and/or width than other embossings.

18. A method according to any one of claims 14 to 17 wherein the
plastics portion is embossed with lines or series of dots extending at different angles
to each other. _

19. A method according to any one of claims 14 to 18 wherein the
embossings are formed in the portion of plastics material during the printing of at
least part of the indicia on the security document or token.

20. A method according to any one of claims 14 to 19 wherein the
embossings are formed by applying an embossing plate to the portion of plastics
material under heat and pressure. -

21. A method according to claim 20 wherein the embossing plate is
maintained at an embossing temperature falling substantially within the range from
70 to 85°C. '

22. A method acoording'to claim 20 or claim 21 wherein the embossing
i)latc is applied to the plastics material at a pressure falling substantially within the
range from 30 to 40 MPa.’

23. A method according to any one of claims 14 to 22 wherein the
secunty document is formed from a transparent plastics substrate and the method
includes the step of applying an opaque coating to the substrate except in a region
defining a transparent plastics portion which is to be embossed, the indicia of the
document being subsequently printed onto the opaque coating.

24. A method according to claim 14 or claim 23 wherein the embossing,
is applied wholly within said transparent plastics portion. '

25. A method according to claim 23 wherein the embossing is applied
partly on said transparent plastics portion and partly on the opaque area surrounding
the transparent plastics portion so As to form a continuous embossing crossing the

-
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23. A method according to any one of clails 14 to 22 vvherel n the

boundary between the transparent and opaque areas.

26. A method according to any one of claims 14 to 25 wherein the step.
of printing the indicia is performed by intaglio printing.

27. A method according to any one of claims 14 to 26 further including
the step of applying a thin, transparent coating over the embossed portion of
plastics material.

28.  Apparatus for producing security documents or tokens, such as'bank
notes, with security devices, comprising printing means for applying printed indicia
to a plastics substrate having at least a transparent portion, inking means to apply
ink to the printing means, and pressure-applying means to press the plastics
substrate onto the printing means so that ink from the printing means is transferred
as indicia onto the plastics substrate, wherein the inking means and printing means
are so constructed and arranged as to leave said transparent portion of said plastics
substrate free of indicia, and said apparatus further includes embossing’means for
embossing, engraving or otherwise physically deforming at least said transparent,
indicia—free portion to form an embossed image which allows light to pass through,
the image being visible from both sides of the substrate.

29.  Apparatus for producing security documents or tokens, such as bank
notes, with security devices, comprising printing means for applying printed indicia
to a plastics substrate, inking means to apply ink to the printing means, and
pressure applying means to press the plastics substrate onto the printing means so
that indicia is transferred from the printing means to the plastics substrate, wherein
said apparatus further includes means for embossing, engraving or otherwise
physically deforming a portioh of the plastics substrate to form an embossed image
on said portion which is able to be detected by the naked eye and by touch.

30. Apparatus according to claim 28 or claim 29 wherein the embossing
means comprises at least one embossing plate which is applied to said portion of !
the substrate under heat and pressure to produce said embossed image. B

31.  Apparatus according to claim 30 wherein the embossing plate includes
a matrix of engraved lines, dots or other formations which, when applied to said

portion of the substrate, produces a corresponding matrix of lines dots or other

A )
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formations forminé the embossed image on said portion of the substrate.

32. Apparatus according to claim 31, wherein some of the lines, dots or
other engraved formations are ‘wider andfor deeper than other lines, dots or
engraved formations on the embossing plate.

33.  Apparatus according to claim 31 or claim 32 wherein the embossing
plate includes engraved sets of lines extending at different angles to each other.

34. Apparatus according to any one of claims 30 to 33 wherein the
embossing plate forms part of an intaglio printing press having printing means in
the form of an engraved printing plate cylinder, pressure~applying means in the
form of an impression cylinder, and substrate feeding means to feed a transparent
plastics substrate to the nip between the printing plafe cylinder and the impression
cylinder.

35.  Apparatus according to claim 34 wherein one or both of the printing
plate cylinder and the impression plate cylinder has a packing blanket made from
a compliant material on its external surface. -

36. Apparatus according to claim 34 wherein a plurality of engraved
embossing plates are incorporated in the peripheral surface of the printing plate -
cylinder.

37.  Apparatus according to claim 36 wherein the inking means comprises
an inking roller which is adapted to supply ink only to predetermined parts of the
printing plate so that ink is not supplied to the portion of the substrate to be
embossed, leaving said portion indicia free.

38.  Apparatus according to any one of claims 34 to 37 further including
wiping means to remove extraneous ink'frem the printing plate cylinder.

39.  Apparatus according to any one of claims 28 to 38 further including
coating means for applying a transparent coating over said embossed portiop of

plastics material.
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ABSTRACT

EMBOSSING OF BANKNOTES OR THE LIKE WITH SECURITY DEVICES

A security document or token such as a bank note (40) is providcd which has
a transparent portion (42) of plastics material which includes a security device (50).
The region (44) surrounding the transparent portion (42) and preferably all the
remaining part of the bank note (40) is printed with indicia. The securiiy device
(50) includes regions (52, 54, 56 and 58) of embossed lines extending at different

angles to each other defining different shapes that are visible to a greater or lesser

extent upon transmission and reflection of light as the note is tilted, rotated or
viewed from different angles relative to a light source. The embossed lines in some
of the regions (52 and 54) are finer than coarser and deeper and more widely
spaced lines in the other regions (56 and 58). The coarser, deeper lines are of such
a thickness and width to be detected by touch in addition to being visible by the
naked eye. There.is also provided a method of and apparatus for producing a bank
note with a security deﬁw in accordance with the invention in which the
transparent portion of the note is embossed during an intaglio printing process.

(Figure 5a) '
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substrate free of indicia, and said apparatus further includes enbossing
neans to enboss at | east said transparent, indicia-free porti
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printed indicia to a plastics substrate having at | east a transparent
portion, inking neans to apply 25 i K/%? the printing nmeans, and pressure
appl ying means to press the plastics




substrate onto the printing neans so that ink is transferred fromthe
printing neans to the plastics substrate, wherein the inking ne
printing neans are so constructed and arranged as to
transparent portion of said plastics substrate free of
sai d apparatus further includes neans to enboss said 30 tr R.
.indicia-free portion of the plastics substrate to forman e .Bs%éggrhhge:
on ‘said portion which is able to be defgated by the naked eye™an &nd by touch.
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30 Apparatus according to claim28 or claim29 wherein the enbossing
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means conprises at | east one enbossing plate which is a ' it SHEET ||

per tion of

enbossed | nmage. _ 31. Apparatus according toicl ainf)
the enmbossing plate includes 5 a matrix of engraved Ii nede -
formati ons which, when applied to said 1 portion of °

the substrate under heat and pressure

€ substrate,

produces a corresponding matrix of lines dots or other formations
gtz)rm 2\8 t he enbossed EMIBOSSINGIOF BANKONOTESOR MHEBIKE WITH

: paratus according to claim31l, wherein sone of the |ines, dots or
other engraved formations are w deSEGHRITIBIBYICESan ot her |ines, dots or
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This invention relates to security documents or tokens such as bank notes,
travellers cheques, bonds, passports, and is particularly concerned with providing
bank notes or other security documents or tokens with a low cost security device
that has an attractive appearance whilst being difficult to duplicate.

Australian Patent No 558476 discloses a method of producing a plastics bank
note or security token or the like comprising a transparent polymeric' substrate
coated with layers of opaque material applied in such a way as to leave a
transparent area which may include an optically variable security device, such as
a diffraction grating, on aﬁ opaque, reflective layer of foil. |

Whilst plastics bank notes with transparent areas including diffraction
gratings as optically variable security devices, such as disclosed in Australian Patent
No 558476, are difficult to reproduce, in low value plastics bank notes the process
of incorporating diffraction gratings in the notes may be too costly or not felt to be
needed. |

It is therefore desirable to provide a bank note or other security document
or token with a simpler, less expensive security device but which is still effective
and difficult to reproduce.

It is also desirable to provide a method of, and apparatus for, producing bank
notes or other security documents or tokens with low cost security devices that are
diffic_:ult to reproduce.

It is further desirable to provide a plastics bank note or other security
document or token with a security device that produces an optically variable effect
when the note, document or token is rotated or viewed from different angles and
which gives feél or texture to the note, document or token.

According to one aspect of the invention there is provided a bank note or
other security document or token comprising a substrate having a part bearing
printed and a transparent indicia-free portion ihcluding a security device wherein
said security device comprises an embossing on said transparent portion forming an

image which allows light to pass through, the image being visible under reflection
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10 .engraved formations on the enbossing plate. _ 33.___Apparatus.

according to claim31l or claim32 wherein the embossing || pepLAbBGENT SHEET
i ncl,udes engraved sets of |ines extending at different a:gllqe ':Tg @f .
ot her. 34. Apparatus according to any one oﬁ_gg\t@ﬂ__ ______ 20’ 19°.33...

wherein the enbossing plate forns paZt of an intagl , &
having printing nmeans in 15 the formof an engraved printing plate .

cyl i nder, praektransapgsionnof tightsfrom bpé sides off ghembank aipte gy O8hgrosecurity
cylinder, and substrate feeding neans to feed a transparent pl astics
substrate t cdQWENeRtOLIRKEBen the printing plate cylinder and the inpression

The embossing is preferably such that when the document is tilted or viewed

from different angles with respect to a light source the embossed image will reflect
5 and transmit more or less light as the document is rotated or viewed from different
angles. When light passes- through the embossing from the light source to the
viewer in a direction substantially perpendicular to the surface of the transparent
portion of the substrate, the embossed image is almost invisible, and as the viewing -
angle changes from the perpendicular, the embossed image becomes more highly

10 visible. This gives the effect of the image changing, or switching on or off.

The embossing preferably comprises a regular matrix of embossed lines or
dots or the like which together define the image. The embossed image may include
one or more embossings deeper than other embossings and/or it may include
embossed lines or series of dots extending at different angles to each other.

15. In a preferred embodiment the embossed image includes a first set of

- substantially parallel lines and a second set of substantially parallel lines extending
at an angle with respect to the first set of parallel lines so that as the document is
rotated or viewed from different angles relative to the light source the first set of
parallel lines transmit more or less light than the second set of parallel lines.

20 Alternatively, or additionally, the embossed image may include embossed
lines or dots of different depth, width or size so as to introduce different shapes into
the image which become more or less evident as the document is rotated or viewed
from different angles relative to a light source. Preferably, at least some of the
lines, dots or other embossings are of a sufficient depth and/or width to be capable

25 of detection by the naked eye and by touch.

According to another aspect of the invention there is provided a bank note

_or other security document or token comprising a substrate bearing indicia, said
substrate having a portion of transparent plastics material carrying a security device,
said security device comprises an embossed image formed on said transparent

30 portion of plastics material, said embossed image being capable of detection by

means of the naked eye and by touch. The embossed image may conveniently
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cyl inder. 35. Apparatus according to clai m34-wherein aqne_ gor

both of the printing 20 plate cylinder and the i npr essi Q?EH?_A@E%MQ@@@;F

has ,a:‘packi ng bl anket nade from a conpliant rraterl a rnal
surfac_e 36. Apparatus according to claimi Zbayg(iﬂrgebﬁ'rw
plurality of engraved enbossing plate3 are i ncorpohu** eg—tp-the
peri pheral surface of the printing plate cylinder. 25 37.

Appar at us aceanpiisg atmatri>aoflihes wets &irrothéreembkssiggsreans conpri ses
Preferably, the matrix of embossings includes one or more embossings
deeper and/or wider than the other embossings. In a preferred embodiment, the
matrix of embossings includes a first set of fine lines defining at least one shape
5 which is more or less visible as the note, document or token is rotated or viewed
from different angles, and a second set of deeper or coarser lines defining a shape
which is able to be detected by touch. The fine lines of the preferred embodiment
may, for instance, be about 40 microns deep and about 125 microns wide and
generally U-shaped in profile, whereas the deeper or coarser lines are typically
10 about 125 microns deep and about 500 microns wide and generally square shaped
in profile. The deeper or coarser lines are preferably positioned or configured to
provide protection of the other finer embossings against wear during use of the
bank note or other security document or token.
Whilst the matrix of embossings are preferably provided wholly within a
15 . transparent, indicia-free portion of the bank note, document or token, it is also
- possible for the matrix of embossings to extend into an opaque area around or
adjacent to the transparent portion so as to form a continuous image crossing the
boundary between the transparent portion and the opaque area.
According to a further aspect of the invention there is provided a method of
20 producing a bank note or other security document or token comprising the steps of:
providing a substrate having at least a portion formed of transparent plastics
material, printing indicia onto part of the substrate in such a manner as to leave the
transparent portion of the substrate indicia-free,” and embossing at least part of the
transparent indicia-free portion to form an embossed image which allows light to
25 pass through, the image being visible from both sides of the bank note or other
security document or token. |
Preferably, the transparent portion is embossed with a matrix of lines, dots
or other embossings to define at least one shape that is visible in both reflection and
transmission. The lines, dots or other embossings formed by the embossing process
30 preferably produce an image which includes a plurality of different shapes which

are more or less apparent as the note, document or token is rotated or viewed from
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an iknking roller which is adapted to supply ink only tﬁ

of the -printing plate so that ink is not suppliediito the port| of
t he.substrate to be enbossed, |eaving said portio Dé}g’ngg,aﬂ ------- ‘g
38. Apparatus according to any one of claigs 34 to 37 30

Wi ping means to rempve extraneous ink fromthe printing plate cylinder.
39.  Appar at ugifesent Bhgids! dndthe EMBosting pddEss, 2Bl ParPaterit ipbitioh 1€ Ipieferibly

embossed with some lines, dots or embossings of greater depth and/or width than
other embossings, and preferably at least the deeper and/or wider embossings are
capable of being detected by means of the naked eye and by touch.

5 In a preferred form of the invention, the embossings are formed in the
portion of plastics material during the printing of at least part 'of the indicia onto
the note, document or token, and most preferably by using an intaglio method to
print said indicia.

The matrix of embossings are preferably formed by applying an embossing
10  plate to the portion of the plastics material under heat and pressure. A convenient
embossing temperature may fall substantially within the range from 70 to 85°C,
preferably about 80°C, and a convehient embossing pressure may fall substantially
within the range 30 to 40 MPa.
The document may be formed entirely from transparent plastics material to
15 which an opaque coating is applied, except in the region defining said transparent
| portion, the document. being subsequently printed onto the opaque coating and
embossed on said transparent portion. '
The embossings may be provided wholly within a transparent, indicia- free
portion of the note, document or token. Alternatively, the opaque area surrounding
20 the transparent, indicia-free portion may also be embossed, preferably so as to form
a continuous image crossing the boundary between the clear and opaque areas.
According to a further aspect of the invention there is provided apparatus for
producing bank notes or other security documents or tokens with security devices,
comprising printing means for applying printed indicia to a plastics substrate having
25  atleast a transparent portion, inking means to apply ink to the printing means, and
pressure-applying means to press the plastics substrate onto the printing means so
_that ink from the printing means is transferred as indicia onto the plastics substrate,
wherein the inking means and printing means are so constructed and arranged as
to leave said transparent portion of said plastics substrate free of indicia, and said
30 apparatus further includes means to emboss at least said transparent, indicia-free

portion to form an embossed image which allows light to pass through, the image
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being visible from both sides of the substrate. ‘=m0

According to a still further aspect of the invention there is provided
apparatus for producing bank notes or other security documents or tokens with
security devices, comprising printing means for applying printed indicia to a plastics
substrate having at least a transparent portion, inking means to apply ink to the
printing means, and pressure-applying means to press the plastics substrate onto the
printing means so that indicia is transferred from the printing means to the plastics
substrate, wherein the inking means and printing means are so constructed and -
arranged as to leave said transparent portion of said plastics substrate free of
indicia, and said apparatus further includes means to emboss a portion of the
plastics substrate to form an embossed image on said portion which is able to be
detected by the naked eye and by touch.

The means for embossing the portion of the plastics substrate preferably
comprises at least one embossing plate which is applied to said portion of the
substrate under heat and pressure to produce said embossed image. The embossing
plate preferably includes a matrix of engraved lines, dots or other engraved
formations which, when applied to said portion of the substrate, produces a
corresponding matrix of embossed lines, dots or other formations forming the
required image on said portion of the substrate.

Preferably, some of the lines, dots or engraved formations are deeper and/or
wider than other lines, dots or engraved formations on the embossing plate, so as
to produce embossed lines, dots or other formations of different depths and/or
widths on said portion of the substrate. The lines, dots or other formations of
different depths and/or widths may form different shapes within the embossed
image.

In a preferred embodiment, the embossing plate includes engraved sets of

lines extending at different angles and defining different shapes so that the

embossed image includes different shapes which become more or less apparent as
the bank note or other security document or token is rotated or viewed from
different angles.

The embossing plates preferably form part of an intaglio printing press
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CLAIMS:

1. A security document or token, such as a bank note, comprising a
substrate having a part bearing printed indicia and a transparent indicia-free portion
including a security device, wherein said security device comprises an embossed
image on said transparent portion which allows light to pass through, the embossed
image being visible under reflection and transmission of light from both sides of
the security document or token.

2. A security document or token according to claim 1 wherein the
embossed image is such that when the document is tilted, rotated or viewed from
different angles with respect to a light source the embossed image reflects and
transmits more or less light as it is tilted, rotated or viewed from different angles.

3. A security document or token comprising a substrate bearing indicia,
said substrate having a transparent indicia-free portion including a security device,
said security device comprising an embossed image on said transparent portion
which allows light to pass through, wherein when light passes through the embossed
image from the light source to the viewer in a direction substantially perpendicular
to the surface of the transparent portion of the substrate the embossed image is
almost invisible, and when the viewing angle changes from the perpendicular, the
embossed image becomes more highly visible.

4. A security document or token comprising a substrate bearing indicia,
said substrate having a transparent indicia-free portion including a security device,
said security device comprising an embossed image on said transparent portion
which allows light to pass through, wherein said embossed image on said
transparent portion is capable of being detected by means of the naked eye and by
touch. |

5. Asecurity document or token according to any one of the preceding

claims wherein the security device comprises a matrix of lines, dots or other

embossings.
6. A security document or token according to any one of the preceding
claims wherein the security device includes at least one embossing that is deeper

and/or wider than other embossings.
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7. A security document or token according to any one of the preceﬂing
claims wherein the security device includes embossed lines or series of dots
extending at different angles to each other.

8. A security document or token according to claim 7 wherein the
security device includes a first set of substantially parallel lines and a second set of
substantially parallel lines extending at an angle relative to the first set of lines, so
that as the document is rotated or viewed from different angles relative to a light
source, the first set of parallel lines transmit or reflect more or less light than the
second set of parallel lines.

9. A security document or token according to claim 4 or claim 5 wherein
the security device includes a first set of fine lines defining at least one shape
which becomes more or less visible as the security document or token is rotated or
viewed from different angles, and a second set of lines which are deeper and/or
coarser than the first set of lines and which define a shape that is able to be
detected by touch.

10. A security document or token according to claim 9 wherein the deeper
or coarser lines are positioned or configured to provide protection for the fine lines
against wear during use of the security document or token.

11. A security document or token according to claim 9 or claim 10
wherein the fine lines are about 40 microns deep and about 125 microns wide.

12. A security documént or token according to any one of claims 9 to 11
wherein the fine lines are generally U-shaped in profile.

13. A security document or token according to any one of claims 9 to 12
wherein the deeper, coarser lines are about 125 microns deep and about 500

microns wide.

14. A method of producing a security document or token, such as a bank

_note, comprising the steps of: providing a substrate having at least a portion

formed of transparent plastics material, printing indicia onto part of the substrate
in such a manner as to leave the transparent portion of the substrate indicia-free,
and embossing at least part of the transparent indicia-free portion to form an

embossed image which allows light to pass through, the image being visible under
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reflection and transmission from both sides of the security document or token.

15. A method according to claim 14 wherein the transparent portion is
embossed with a matrix of lines, dots or other embossings.

16. A method according to claim 14 wherein said transparent plastics

5 portion is embossed with a matrix of embossings which are capable of detection by
the naked eye and by touch.

17. A method according to any one of claims 14 to 16 wherein the
plastics portion is embossed with some lines, dots or other embossings of gréater
depth and/or width than other embossings.

10 18. A method according to any one of claims 14 to 17 wherein the
plastics portion is embossed with lines or series of dots extending at different angles
to each other. _

19. A method according to any one of claims 14 to 18 wherein the
embossings are formed in the portion of plastics material during the printing of at

15 . leas;,t part of the indicia on the security document or token.

20. A method according to any one of claims 14 to 19 wherein the
embossings are formed by applying an embossing plate to the portion of plastics
material under heat and pressure.

21. A method according to claim 20 wherein the embossing plate is

20 maintained at an embossing temperature falling substantially within the range from
70 to 85°C. _ '

22. A method according to claim 20 or claim 21 wherein the embossing
plate is applied to the plastics material at a pressure falling substantially within the
range from 30 to 40 MPa.

25 23. A method according to any one of claims 14 to 22 wherein the
security document is formed from a transparent plastics substrate and the method
includes the step of applying an opaque coating to part of the substrate except in
a region defining a transparent plastics porﬁon which is to be embossed, the
document being subsequently printed with indicia on the opaque coating and

30 embossed on said transparent plastics portion.

24. A method according to claim 14 or claim 23 wherein the embossing
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is applied wholly within said transparent plastics portion.

25. A method according to clairﬂ 23 wherein Fhe embossing is applied
partly on said transparent plastics portion and partly on the opaque area surrounding
the transparent plastics portion so as to form a continuous embossing crossing the
boundary between the transparent and opaque areas.

26. A method according to any one of claims 14 to 25 wherein the step
of printing the indicia is performed by intaglio printing.

27. A method according to any one of claims 14 to 26 further including -
the step of applying a thin, transparent coating over the embossed portion of
plastics material.

28.  Apparatus for producing security documents or tokens, such as bank
notes, with security devices, comprisirig printing means for applying printed indicia
to a plastics substrate having at least a transparent portion, inking means to apply
ink to the printing means, and pressure-applying means to press the plastics
substrate onto the printing means so that ink from the printing means is transferred
as indicia onto the plastics substrate, wherein the inking means and printing means
are so constructed and arranged as to leave said transparent portion of said plastics
substrate free of indicia, and said apparatus further includes embossing means to
emboss at least said transparent, indicia-free portion to form an embossed image
which allows light to pass through, the image being visible from both sides of the
substrate. _ .

29.  Apparatus for producing security documents or tokens, such as bank
notes, with security devices, comprising printing means for applying printed indicia
to a plastics substrate ha\}ing at least a transparent portion, inking means to apply
ink to the printing means, and pressure applying means to press the blastics

substrate onto the printing means so that ink is transferred from the printing means

.to the plastics substrate, wherein the inking means and printing means are so

constructed and arranged as to leave said transparent portion of said plastics
substrate free of indicia, and said apparatus further includes means to emboss said
transparent indicia-free portion of the plastics substrate to form an embossed image

on said portion which is able to be detected by the naked eye and by touch.
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30. Apparatus according to claim 28 or claim 29 wherein the embossing
means comprises at least one embossing plate which is applied to said portion of
the substrate under heat and pressure to produce said embossed image.

31.  Apparatus according to claim 30 wherein the embossing plate includes
a matrix of engraved lines, dots or other formations which, when applied to said
portion of the substrate, produces a correéponding matrix of lines dots or other
formations forming the embossed image on said portion of the substrate,.

32.  Apparatus according to claim 31, wherein some of the lines, dots or -
other engraved formations are wider andlbr deeper than other lines, dots or
engraved formations on the embossing plate.

33.  Apparatus according to claim 31 or claim 32 wherein the embossing
plate includes engraved sets of lines extending at different angles to each other.

34. Apparatus according to any one of claims 30 to 33 wherein the
embossing plate forms part of an intaglio printing press having printing means in
the form of an engreived printing plate cylinder, pressure-applying meané_ in the
form of an impression cylinder, and substrate feeding means to feed a transparent
plastics substrate to the nip between the printing plate cylinder and the impression
cylinder.

35.  Apparatus according to claim.34 wherein one or both of the printing

plate cylinder and the impression plate cylinder has a packing blanket made from

" a compliant material on its external surface.

36. Apparatus according to claim 34 wherein a plurality of engraved
embossing plates are incorporated in the peripheral surface of the printing plate
cylinder.

37.  Apparatus according to claim 36 wherein the inking means comprises

an inking roller which is adapted to supply ink only to predetermined parts of the

.printing plate so that ink is not supplied to the portion of the substrate to be

embossed, leaving said portion indicia-free.
38.  Apparatus according to any one of claims 34 to 37 further including
wiping means to remove extraneous ink from the printing plate cylinder.

39.  Apparatus according to any one of claims 28 to 38 further including
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* coating means for applying a transparent coéting over said embossed portion of

plastics material.
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