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(57) Abstract: Objects, related to an anti-counterfeit identification mark, a
paper, defended from counterfeit with identification marks, placed on its
surface (two variants), method of making a check or control tape from
such a material, are claimed. The present invention relates to identification
tools of documents made from paper, polymeric materials or their combi-
nation, being rolled at least at the stage of personalized information appli-
cation to cash register check or control tapes or similar systems. The gist
of the invention related to the identification mark comprises that the layer
possessing diffraction relief structures has a region, angular dispersion of
which for given light wavelength, direction of light source and given order
of diffraction maximum has corresponding value; wherein the multilayer
protective element is fully placed on a paper along element transverse axis,
and region, done along element transverse axis, is placed along the full
length and properly oriented. The gist of the invention related to the de-
fended from counterfeit paper with said identitfication marks, placed on its
surface is the following. According to the first variant of the paper imple-
mentation, when placing of n identification marks on a paper in longitudi-
nal and transverse directions with; specified spacing and origin, region an-
gular dispersion of every subsequent mark in longitudinal direction differ
from region angular dispersion of every previous mark of the same direc-
tion on given value, wherein distinctiveness repetition is periodical. Ac-
cording to the second variant of the paper implementation when placing of
n identification marks, made according to Claims 1-2, on a paper in longi-
tudinal and transverse directions with specitied spacing and origin, region
angular dispersion of every mark in longitudinal direction has constant
value. The gist of the check or control tape obtainment method from the
paper, imolemented according to any said variants comprises that the iden-
tification marks on the paper are made in accordance with Claims 1-2,
wherein after marks placing the paper is cut into rolls in accordance with
check: or control tapes characteristics in such a way that identification
marks are located along at least] one edge 'of check or control tape in lon-
gitudinal direction, meanwhile the size of edge mark alongl longitudinal check or control tape axis is 1/2 part of identification
mark.
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ANTI-COUNTERFEIT SECURITY IDENTIFICATION MARK AND METHOD OF MAKING IT

Field of the Invention
1

The present invention relates to identification tools of documents made from paper,
polymeric materials or their combination, being rolled at least at the stage of personalized

information application to cash register check or control tapes or similar systems.
Description of the Related Art

There is known an invention related to identification tool or important document,
concerning also the method of making such an identification tool or important document and
method of its authentication. ‘

The concept of the invention comprises the following: an identification tool or important
document includes a carrier that has translucent or transparent section made from paper or
polymeric material with a liquid-crystal material, placed on it and intended for obtaining the
effects that are different in transmitted and reflected light. In addition, the above section is
provided with a watermark, and the liquid-crystal material is placed on at least a part of the
Wéterlnark [1].

“There is known also a protective element, intended for authenticity control of protected
printed production, and protected printing production. '

According to the above known invention the protective element is implemented in form of
a tape, including a polymeric film layer with at least one opaque layer of optical density more than
1.5 deposited on it. The opaque layer has also cutouts in the form of pictures, and/or symbols,
and/or signs, and at least one semitransparent layer of optical density less than 1.5 is deposited on
i’,t.}T]!ae semitransparent layer optical density changes by given law along and/or across the tape in
order to provide a variable optical density for the cutouts in the opaque layer [2].

Moreover, there is also known a paper, defended from counterfeit (variants) and methods of
making of such a paper.

The paper and method of its making can be utilized in production of paper for banknotes,
stgck, documents, identification cards, etc.

Paper according to the known invention is made with a protective tape, placed into the
paper with possibility of free or at least partial access. The protective tape has a width of 2 mm.

The paper includes at least two paper layers, made by separate papermaking machines. And the
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protective tape is placed into the first paper layer. The second paper layer has a thickness
10-50%, preferably 20%, of total paper thickness. The protective tape can be permeable for liquids
atlthe edge of one or both sides in the tape longitudinal direction. And at least these permeable
parts are fastened in fibrous mass of paper [3].

Also there is known an invention related to product possessing an authentication tool. |

This invention relates to printed materials, especially to decorative—informational, mainly z}
printed, products, in particular to stock, documents, bulletins, labels, packing of popular goods, l‘
etc., possessing authentication tools. |

Such a product contains a base possessing an authentication tool implemented in the form
of optically changing element, wherein the authentication tool includes two liquid-crystal type
th{ersr,nal indicators forming at least one group. The thermal indicators within one group are
characterized in that they have in liquid-crystal state at least the same color within the temperature
ranges forming a sequence, in which the minimal temperature of posterior temperature range is
greater than the maximal temperature of previous temperature range. And the thermal indicator
groups are positioned on the base separately. !

Authentication of a decorative-informational product consists in reading of digital code I
from authentication tool and comparison with digital code corresponding to the original '
decorative—informational product.

Special code reading device has embedded a light source, a system that detects one or more
given color of light, reflected from authentication tool, a microprocessor with memory, in which
the code of the original decorative—informational product is stored, and a light and sound

indication element [4].

Disadvantages of the known products are low authentication precision, since it is difficult
tof! distinguish even low-quality fabrication from original decorative—informational products, i
technological complexity of protection making, and difficulties in authentication at any stage of [
product usage, including automatic authentication. f

The closest to present invention technical solution is the invention related to a paper,
defended from counterfeit (variants); an important document (variants), made from this paper; a '
multilayer protective element (variants), used on an important document; a transferable material
for transfer of such a protective element to an important document and methods of a transferable
material and an important document with protective element making.

| This invention is also related to protection tools of a paper for important documents such as

banknotes, certificates or analogous important documents. Such a paper has at least one multilayer

protective element that allows to create at least one visually controllable optical effect. The
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protective element is placed at least partially on the surface of counterfeit protected paper and
has at least one integrated circuit.

In addition the protective element has at least one layer containing pigments, mainly
interference or liquid-crystal ones, with changeable optical characteristics, thus providing an
obtainment of simple and low-cost important document that allows to create visually controllable
optical effect and control it automatically at the same time [5].

In other words, the closest analogue (prototype) aims to create a protective element for i
stock ‘that dllows to create visually controllable optical effect and control it automatically l |
simultaneously. At the same time a defended from counterfeit paper and an important document 1
should be simple and cheap to make. .

To solve above problem according to the closes analogue it is proposed to use multilayer ‘:
protective element that allows to create at least one visually controllable optical effect, wherein the
protective element is placed at least partially on the surface of counterfeit protected paper and has
at least one integrated circuit.

Providing the protective elements with integrate circuit and subsequent circuit transfer and
fastening on the paper without loosing of functional characteristics considerably complicate and

raise a price of paper protective element making process.

. . The objective of present invention'is creation of an identification mark that is simple to i

make and transfer to identifying product (for example rolled material); allows a visual control; {.:

provides automatic authenticity control of the material at least at the stage of personalizing '
information application, thus providing high quality of rolled documents protection, for example
check or control tapes used in cash registers or in similar systems; guarantees the counterfeit
detection of such a tape at any stage of control.

The task is achieved by providing a possessing diffraction relief structures layer of a placed
on‘ the paper and designated for counterfeit protection multilayer identification mark, having at
least one layer, possessing diffraction relief structures that allow to create at least one visually
: coxntrollable optical effect, with region, angular dispersion of which for given light wavelength, .
dlrectlon of light source and given order of diffraction maximum has corresponding value; wherein | f
the multllayer protective element is fully placed on a paper along element transverse axis, and , N
région, done along element transverse axis, is placed along the full length and oriented in'!!“”
dependence on light source direction.

Diffraction maximum of the first order is usually considered.

Also, the invention related to a paper (two variants), protected from counterfeit by placed

on it identification marks, made in according to above conditions, has the same objective.

! .
Summary of the Invention
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The gist of the present invention according to the first paper implementation
variant is the following: when placing of n identification marks, made according to Claims 1-2, on }|
a paper in lohgitudillal and transverse directions with specified spacing and origin, region angular .
dispersion of every subsequent mark in longitudinal direction differ from region angular dispersion
of every previous mark of the same direction on specified value, wherein distinctiveness repetition
1s periodical. In addition, literal and digital symbol can correspond to each angular dispersion

value at constant wavelength.

The gist of the preseht invention according to the second paper implementation variant is
the following: when placing of n identification marks, made according to Claims 1-2, on a paper in
lo;nguudmal and transverse directions with specified spacing and origin, region angular dispersion | L
of every mark in longitudinal direction has constant value. -

Meanwhile, according to all variants of paper implementation edge identification marks, ‘E
placed at Jeast along one paper edge in longitudinal direction, form Y part of the identification -
mark, literal and digital symbol can correspond to each angular dispersion value at constant
wavelength or for different wavelengths.

The method of a check or control tape obtainment from the paper, realized in according to
abiove conditions with placed on it identification marks, solves the problem of obtainment of check
or control tapes, defended from counterfeit and intended for utilizing in, for example, cash
registers, in order not only to visual but automatic authentication control, from the paper, made in
ac?co;rding to above conditions and the first or the second realization variants. .

v - This method of check or control tape obtainment from the paper, realized in according to ‘ "
Claims 3-4, including placing of identification marks on the paper by any known methods and.!zix.
paper cutting, contains the identification marks making in according to above conditions and .
Claims 1-2. |

Wherein after marks placing the paper is cut into rolls in accordance with check or control
tapes characteristics in such a way that identification marks are located along at least one edge of
ch{qgk or control tape in longitudinal direction, meanwhile the size of edge mark along longitudinal

check or control tape axis is ¥ part of identification mark.

Meanwhile during paper cutting into rolls every roll is given an individual serial number,

pl-étcéd at the beginning and the end of the roll and possibly duplicated along full area of the roll.

Brief ‘Description of the Attached Figures

Fig. 1 is a schematic drawing of identification mark in section (2), in plan (b), where
1 is an identification mark;

2 1s a paper;
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3 is a region of diffraction relief structure with given angular dispersion;
4 is a protective transparent layer;
f 5 is a reflecting layer;

6 is a glued layer;

<i
7 and 7* are regions with random position of diffraction relief structures. : '
Fig. 2 is a schematic drawing of positioning sequence of n-identification marks 1 on a ‘ l‘
paper 2 (on Fig. 2 is not shown) in longitudinal direction with different angular dispersion (D1, Da, ’
D3 ) of region 3 (the first variant of paper implementation), where

A is a wavelength of monochromatic radiation source;

0. is an incidence angle of monochromatic radiation of control device with wavelength A;

@ is an observation angle of, for example, the first diffraction maximum.

A wavelength A of control device monochromatic radiation source and incidence angle o

ar¢ constant, and observation angle of the first diffraction maximum ¢ is variable, depends on

angular dispersion (D1, D2, D3 ) and give information about authenticity of reading information to '

1
I,
i

Fig. 3:s a schematic drawing of positioning sequence of n-identification marks 1 on a

. i
control device %
|

paper 2 (on Fig. 3 is not shown) in longitudinal direction with constant angular dispersion (D) of

region 3 (the second variant of paper implementation).

A wavelength A of control device monochromatic radiation source is variable and
incidence angle o is constant. In the second variant of the paper 2 implementation the observation
angle of the first diffraction maximum @ is variable as in the first case and depends on wavelength

A of control device monochromatic radiation source

Fig. 4 illustrates variants of marks 1 positioning on paper 2 (a, b, ¢, d) with different .
spacing and origin, where . B
8 is a line of origin; !! 8
9 is  paper cutting line; .

(t1, t3) is a longitudinal spacing between marks 1;
(t2, t4) is a transversal spacing between marks 1.

Y

Detailed Description Preferred Embodiments

An identification mark 1 of Fig. la, placed on a paper 2 and intended for paper counterfeit

pr:btection, is multilayer construction, containing a transparent protective layer 4, under which f

i

i
. i
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there is a region 3 of diffraction relief structure with angular dispersion value corresponded to
given light wavelength and given diffraction maximum order.

A reflective layer 5, located under a region 3, is to return a light beam to observer or
control device. A glued layer 6, located directly on a paper 2 is to fasten an identification mark 1 is
specified point of paper 2.

; An identification mark 1 has a region 3 of diffraction relief structure with given angular
di;spersion value, which occupies the whole area of identification mark (Fig. 1b) L
- A region 3 of diffraction relief structure with given angular dispersion value is oriented in { |
definite way on an identification mark 1. In addition, an orientation of region 3 on a identiﬁca11011I!'§!

mark 1 is completely depended on location of monochromatic light source of control device.
Apart from this region an identification mark 1 can include regions 7 and 7* (Fig. 1b) with i
random positioning of diffraction relief structures, having different angular dispersion value and
orientation, which are to disguise a region 3.
.. Fig. 2 is a schematic drawing of longitudinal positioning of identification marks 1 on a
paper 2 (the paper 2 is not shown on Fig. 2) with periodical changing of the first order diffraction
maximum observation angle @ (the first variant of paper implementation),
| % . According to the first variant, an angular dispersion of a region 3 of one mark (D1) differ |
fromy angular dispersion (D2) of a subsequent mark, and angular dispersion (D3) of a subsequent { '
mark (D3) differ from angular dispersion (D1 and D2) of previous marks, after that values of i“
angular dispersion are repeated. e
The presence of identification marks 1 on a paper 2 with regions (3, 7 and 7*) of diffraction :
relief structures (for example holograms) allows to visually control the documents authenticity, for
example check. or conrol tapes, at the making stage, during their obtainment by utilizing them
organization, at the stage of tape passing through cash register in the case of its preliminary
peréonalization, and at the stage of tape storage after its personalization. A check with
identification mark 1 is a secure document and comes to customer.
i The first variant of paper 2 implementation that includes positioning of identification marks ,

1 in longitudinal direction with periodic sequence and different angular dispersion of a region 3 b

(D1, D2, D3) allows to organize a automatic control of check and control tapes from this paper with ;

the help of special control device at any stage for control tapes and up to personalization stage !

inclusive for check tape. i
According to the first variant of paper 2 implementation an authentication control of a

paper 2 is realized as follows.
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An monochromatic light radiation of constant wavelength A comes to a region 3 at |

constant incidence angle 0. Meanwhile, the first, for example, order diffraction maximum angle '

for angular dispersion D1 is o1 e
While a check or control tape moves through control device or cash register, equipped with

control device, to the next position, where a region 3 has another angular dispersion value (D2),
and. wavelength A and incidence angle Ot remains the same, angle of the first order diffraction
maximum changes to @2.

Then the process is repeated for a region 3 with angular dispersion (D3). To each angle of
the first order diffraction maximum one can map definite symbol, that makes it possible to code L
the tapes. It should be noted that this principle is applicable for rolled material. ‘

Fig. 3 is a schematic drawing of longitudinal positioning of identification marks 1 on a §

H
paper 2 (the paper 2 is not shown on Fig. 2) according to the second variant of paper |

implementation.

According to the second variant, each application mark 1, placed on a paper in longitudinal
direction, has a regions 3 with equal angular dispersion values (D). The visual control methods for
bath variants are the same.

But the automatic control performed by control device is realized by another principle.

Since observation angle of the k-th order diffraction maximum including the first one

§

dei.pends on wavelength A, the angle of the first order diffraction maximum at constant for given |

1 I
L.

wavelength angular dispersion value (D) of a region 3 for different monochromatic light sources |

wavelengths (A1, A2, A3), which mark 1, and thus region 3, passes sequentially, changes (¢1, 2, ii

93).

! At the same time as in the variant to each angle of the first order diffraction maximum one
can map definite symbol that makes it possible to code the tapes also.

In both variants of paper 2 implementation with identification marks 1 fabrications and
imlitations on check or control tape detected by visual and automatic control.

All other protective elements inherent in holograms, such as multidimensional images,
hiidden image, microtext, guilloche elements, etc., can present on a mark.

i In addition, by using tapes characteristics and their necessary motion du:ring”i L
persoralization one can perform automatic instrument control and tapes coding at the expense of a ’
region 3 of mark 1 with definite angle dispersion value. i!'
Fig. 4 (a, b, ¢, d) illustrates the making a check and/or control tape method of the present

invention.
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According to the claimed method of check tape, for example, making, identification
m?rlgs 1 are applied to a paper 2 by any known method, for example by hot stamping method.

' After marks 1 application to a paper 2 it is cut along cutting lines 9 (Fig. 4 a, b, ¢, d) into
cheéi< and/or control tapes for cash registers or control devices.

The cutting of a paper 2 is done in such a way that identification marks 2 are located either
along one edge of check or control tape or along both edges. At the same time size of each edge
mark in both cases has to be % of identification mark 1.

Obtained by this method check or control tape is passed through cash register or control
device for authentication.

- Fig. 4 (a, b, ¢, d) shows different ways of made according to Claims 1-2 identification
marks 1 position on paper 2, made according to any variants of the present invention, taking into
account marks spacing both in longitudinal and transversal direction.

i A marks spacing in longitudinal and transversal direction of one paper can vary (Fig. 4d) '. :
that ‘gives the possibility to obtain different product mix of tapes after their cutting that differ by i :‘
width and coiling length. |

A tape of required width is obtained in dependence on specified spacing both in
longitudinal and transversal direction.

Moreover, Fig. 4 (a, b, c, d) also illustrates process of a paper 2 cutting along a cutting line
9 into tapes with different location of Y2 of identification mark.

‘ Fig 4a illustrates the case when a origin line 8 has zero shift, that is marks in transversal
difection are on the same level, but spacing between marks 1 in longitudinal and transversal
diyeqtion is constant.

| Cutting line 9 of a paper 2 in this case are realized in such a way that check or control tape ,
hés identification mark along one edge and size of edge mark is ¥ of the identification mark 1. The -
paper cutting by two adjacent marks is also possible. That gives a check or control tape with 1
opposite marks position. |

Fig 4D illustrates the case when there is a shift from origin line 8 in transversal direction .
through a row that is through a row the origin differs by value equal to half of spacing in
longitudinal direction. That results in marks 1 position on a paper 2 as on a chessboard.

In thus case cutting lines 9 passed through marks in such a way that allows to obtain tapes
with two-side as on a chessboard position of edge marks on check or control tape remaining size of
edge marks equal to Y% of the identification mark 1

. Fig 4c shows position of marks 1 on paper 2 with increasing mark location shift from k
origih line 8. This variant of marks application is preferable when marks 1 are transferred to paper t u
2 from transfer material by hot stamping method while paper roll and transfer material roll with ;.

i
marks are perpendicular. i
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In this case foil is consumed economically and check and control tapes “I'
making costs decrease. Cutting of such a paper can be done irrespective of whether edge marks are ).
positioned in one-side or two-side manner. !

Fig 4d shows position of marks 1 on paper 2 with different longitudinal (t1, t3) and
transversal (12, t4) spacing. Here marks shift from origin line 8 is zero, that is marks in transversal
di1,r§c.ction are positioned on the lame level.

| In this case check or control tape is cut from paper 2 along cutting lines 9 into rolls of
different width that is conditioned by cash register or control device requirements.

It should be also noted, that during paper cutting process each roll, corresponded by one or :
another parameters of check or control tape, is given a serial number for the purpose of it i

identification in the case of authentication, which is applied by special device at the beginning and ! | }
the end of a roll obligatory and along a whole roll when necessary. a5

The identification mark, variants of paper making, been intended for cutting into check '
and/or control tapes, methods of making of check and/or control tapes from such a material,
claimed in the present invention, are simple to make, low-cost, do not require expensive
equipment, and are tested in manufacturing environment.

All protection objects are applicable in industry and have high inventive level.

‘ References:
1. Patent Ne2102246 RU, IPC: B42D 15/00, GO7D 7/00, publication date 20.01.1998;
2. Patent Ne2288105 RU, IPC: B42D 15/00, B42D 15/10, publication date.27.11, bulletin Ne33;
3. Patént Ne2125938 RU, IPC: B44F 1/12, B42D 15/00, D21H 21/42, D21F 11/00, publicxation b
date 10.02.1999; "
4. Patent Ne2133200 RU, IPC: B42D15/00, B44F 1/12, publication date.20.07.1999;

5. Patent Ne2265524 RU, IPC: B42D15/00, B42D 15/10, publication date.20.06.2004;
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Claims

. 1. Anidentification mark, placed on a paper and intended for paper counterfeit protection,
represented itself at least one multilayer protective element that allows to create at least one
visually controllable optical effect by al least one layer with diffraction relief structures,

icharacterized in that the layer with diffraction relief structures has a region, angular dispersion of]

which for given light wavelength, direction of light source and given order of diffractiorilg' |

maximum has corresponding value, wherein the multilayer protective element is fully placed onl’:

l
the paper; along element transverse axis, and region, done along element transverse axis, is'

placed along the full length and oriented in dependence on light source direction. o

2. An identification mark according to Claim 1 characterized in that the first order of

diffraction maximum is considered as a rule.

po 3 A paper, defended from counterfeit with at least one identification mark, made
according to Claims 1-2 and placed on the paper front, characterized in that when placing of n
identification marks on the paper in longitudinal and transverse directions with specified spacing

iand origin, region angular dispersion of every subsequent mark in longitudinal direction differ;

from region angular dispersion of every previous mark of the same direction on specified value,% '

wherein distinctiveness repetition is periodical.

4.+ A paper according to Claim 3, characterized in that literal and digital symbol can

correspond to each angular dispersion value at constant wavelength.

5. A paper, defended from counterfeit with at least one identification mark, made
according to Claims 1-2 and placed on the paper front, characterized in that when placing of n
lidentification marks on the paper in longitudinal and transverse directions with specified spacing

and origin, region angular dispersion of every mark in longitudinal direction has constant value.

6. A paper according to Claim 3 or Claim 5, characterized in that the edge identification

’marks, placed at least along one paper edge in longitudinal direction, form ' part of theiw

i&;antiﬁcation mark. ! i
7. A paper according to Claim 5, characterized in that literal and digital symbol cang‘ﬁ
correspond to each region angular dispersion value for different wavelength.
8. A method of check or control tape obtainment from the paper, realized in according to
Claims 3-7, including placing of identification marks on the paper surface by any known
methods and paper cutting, characterized in that identification marks are made in accordance

Iwith Claims 1-2, wherein after marks placing the paper is cut into rolls in accordance with check

or control tapes characteristics in such a way that identification marks are located along at least
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one edge of check or control tape in longitudinal direction, meanwhile the size of edge mark;
along longitudinal check or control tape axis is %2 part of identification mark

9. A method according to Claim 8, characterized in that during paper cutting into rolls

every roll is given an individual serial number, placed at the beginning and the end of the roll

and possibly duplicated along full area of the roll.
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