EP 1 536 064 A1

Europdisches Patentamt

EP 1 536 064 A1

European Patent Office

(19) g)

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 158(3) EPC

Office européen des brevets (11)

(43) Date of publication: (51) Intcl”: D21F 11/00, D21H 21/40,

01.06.2005 Bulletin 2005/22
(21) Application number: 03788199.2

(22) Date of filing: 14.08.2003

D21H 21/42, B42D 15/10

(86) International application number:

PCT/RU2003/000367

(87) International publication number:

WO 2004/016851 (26.02.2004 Gazette 2004/09)

(84) Designated Contracting States:
AT BE BG CHCY CZ DE DK EE ES FI FR GB GR
HUIE IT LI LU MC NL PT RO SE SI SK TR
Designated Extension States:
AL LT LV MK

(30) Priority: 14.08.2002 RU 2002121671

(71) Applicant: Obiedinenie Gosudarstvennykh
Predpriyatii | Organizatsii Po Proizvodstvu
Gosudarstvennykh Znakov (Obiedinenie
"Goznak")

115162, Moscow (RU)

(72) Inventors:
* VYAZALOV, Sergei Yurievich
190125 St.Petersburg (RU)

¢ AGAFONOV, Alexandr Nikolaevich
Permskaya obl.,617065 (RU)

e CHERNYSHEYV, Sergei Ivanovich
Permskaya obl., 617066 (RU)

« KURYATNIKOV, Andrei Borisovich
Moskovskaya obl., 141260 (RU)

¢« OSTREROV, Mikhail Anatolievich
Moskovskaya obl., 141260 (RU)

* PISAREV, Alexandr Georgievich
115551 Moscow (RU)

(74) Representative: Walcher, Armin, Dipl.-Ing. Dr. et al

Louis, Péhlau, Lohrentz
Postfach 3055
90014 Niirnberg (DE)

(54) METHOD AND DEVICE FOR PRODUCING FRAUD-PROOF PAPER AND FRAUD-PROOF

PAPER

(57)  The invention relates to fraud-proof paper and
to a method and device for the production thereof. The
inventive method consists in forming a first paper web
provided with a protective band whose width is equal to
or less than 2 mm and which is incorporated into the
web during the formation thereof with the aid of a cylin-
der mould machine in such a way that free-access areas
(windows) are formed on protruded elements of the face
side of the web. Said protective band is incorporated into
the first paper web during the formation thereof and after
formation of the free access areas which is associated
with the formation of a fibre layer representing 35-50 %
of the mass of the first paper web. A second paper web

devoid of the protective band is produced simultaneous-
ly with the first web and afterwards is applied to the back
side thereof in such a way that when they are connected
to each other the defects of the said back side are hid-
den. Afterwards, the thus obtained two-layer material is
pressed and dried. The protruded elements are embod-
ied in the form of waterproof elements. An additional
protective element is incorporated into the first and/or
the second paper web during the production thereof. For
the purpose of said invention, a protective band having
a width ranging from 2 to 20 mm and comprising addi-
tional protective elements is used.
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Description
Field of the Invention

[0001] The instant invention relates to a device and
method for producing paper protected against counter-
feiting and to paper produced by this method.

Background Art

[0002] Different elements, for example, strips or
threads, are introduced for protection into paper protect-
ed against counterfeiting and intended for the produc-
tion of banknotes, documents and other similar usage.
[0003] A method and paper-making machine are
known for the production of paper protected against
counterfeiting, in accordance with which a protective
strip is fed onto a cylinder mould outside a fibrous mass
in such a manner that it is placed on raised portions on
the cylinder (projecting elements). In the places where
the strip (thread) is placed on the projecting elements
prior to immersion into the mass, a paper layer is not
formed on the side facing the cylinder, so that the thread
turns out to be freely accessible to the surface exactly
in these places (see EP 0 059 056 A1, 1 September
1982).

[0004] However, this method does not make it possi-
ble to form paper with wide threads without defects in
the reverse side of the paper sheet, the side which is
not in contact with the cylinder, since one cylinder is
used in this method.

[0005] The analog most similar to the invention being
described is a method and device for producing paper
protected against counterfeiting, in which a first paper
sheet is formed with a protective strip having a width of
more than 2 mm, which is embedded into this sheet dur-
ing its formation on a cylinder mould with the formation
of zones of free access on the face side of the sheet on
projecting elements, a second paper sheet which does
not contain a protective strip and which after completion
of the formation of the first paper sheet is applied onto
the rear side of the first paper sheet is formed parallel
with the formation of the first paper sheet with a protec-
tive strip and the sheets are connected to close defects
on the rear side of the first paper sheet, with subsequent
pressing and drying (see RU, 2125938 C1, 10 February
1999).

[0006] In accordance with this known device and
method, the protective strip is embedded into the first
paper sheet during its formation on the cylinder in the
following manner: the protective strip is fed onto project-
ing elements of the cylinder outside a fibrous mass. The
formation of a paper layer around the protective strip
takes place during the passage of the cylinder through
a bath with a paper mass, and zones of free access (win-
dows) are formed in the zones where the strip is in con-
tact with the projecting elements. With a 2 - 4 mm width
of the protective strip, defects occur on the reverse side
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of the first paper sheet during the formation of the first
layer of paper, which defects are closed by the second
paper sheet formed on another device.

[0007] Elements having the form of a rectangle are
used as the projecting elements. These elements are
obtained by stamping the grid of a cylinder along its cir-
cumference in a predetermined zone of embedding the
protective strip and the surface of the cylinder has the
form of railroad ties.

[0008] This technical solution has limited possibilities
in respect to protecting paper against counterfeiting, in
particular:

1. It does not make it possible to embed a protective
strip with a width of more than 4 mm into the first
paper sheet, since there is not time for the fiber of
the paper mass to penetrate into the narrow slit be-
tween the protective strip and the surface of the cyl-
inder in the zones between the projecting elements,
2. It does not make it possible to form zones for free
access (windows) at large distances from each oth-
er, since when there is a large distance between the
projecting elements, the protective strip is in contact
with the surface of the cylinder and this does not
make it possible to form a paper layer between the
windows,

3. It does not make it possible to form a sheet with
windows that have a complex geometrical shape,
which results in a reduction of the protectiveness of
the paper against counterfeiting.

Summary of the Invention

[0009] The object of the claimed invention is to create
a method and device for producing paper, which would
provide the possibility of enhancing the degree of pro-
tectiveness of the paper against counterfeiting and of
improving its quality as a result of using a protective strip
of any width (up to 20 mm), and also producing paper
with windows having a regular or irregular geometrical
shape, wherein windows with a sequential combination
of different figures may be used, the width of the win-
dows may be equal to the width of the protective strip,
or also be narrower or wider and the distances between
the windows may be selected to be any independent of
the diameter of the cylinder.

[0010] The aforesaid object in accordance with one
aspect of the invention is achieved in that in a method
for producing paper protected against counterfeiting, a
first paper sheet with a protective strip having a width of
more than 2 mm is formed. The strip is embedded into
this sheet during its formation on a cylinder mould with
the formation of zones of free access on the face side
of the sheet on projecting elements, a second paper
sheet being formed in parallel with the formation of the
first paper sheet with a protective strip, the second paper
sheet not containing a protective strip and after comple-
tion of the formation of the first paper sheet is placed on
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the rear side of the first paper sheet, and they are con-
nected to close the defects on the rear side of the first
paper sheet, subsequently pressed and dried, in which
in accordance with the invention, the protective strip is
embedded into the first paper sheet during its formation
after the formation of zones of free access with the si-
multaneous creation of a fibrous layer with a mass com-
prising 35-50% of the mass of the first paper sheet.
[0011] Water-impermeable elements may be used as
the projecting elements.

[0012] An additional protective element, such as wa-
termarks, protective fibers, chads or combinations
thereof, etc. is introduced into the first paper sheet com-
prising the protective strip.

[0013] During the process of forming the second pa-
per sheet, which does not contain a protective strip, an
additional protective element, such as watermarks, pro-
tective fibers, chads or combinations thereof, etc. may
also be introduced into that sheet.

[0014] Inthe method in accordance with the invention,
the protective element, introduced into the first paper
sheet, obtained, for example, by the method of stamping
aforming grid or filigree, may form with the zones of free
access a single figure (visual figure), visible when the
paper is looked at in transmitted light. This figure may
also be text, a combination of letters or something sim-
ilar.

[0015] Inthe method in accordance with the invention,
an additional protective element, such as watermarks,
protective fibers, chads or combinations thereof, etc., is
introduced into both the first paper sheet comprising a
protective strip and into the second paper sheet, which
does not comprise a protective strip, in the process of
their formation.

[0016] A protective strip with a width of 2 - 20 mm is
used.

[0017] Furthermore, a protective strip is used that is
provided with an additional protective feature, for exam-
ple, printed and/or metallized and/or demetallized sym-
bols and/or optically changing effects, diffraction pic-
tures, holograms, interference effects and/or magnetic
codes and/or fluorescent substances, etc.

[0018] The second subject matter of the instantinven-
tion is paper protected against counterfeiting and made
by the method described above.

[0019] Paper protected against counterfeiting, in ac-
cordance with the invention, consists of a first paper
sheet with a protective strip having a width of 2 - 20 mm,
a fibrous layer positioned on the face side and having
zones for free access (windows), which have a regular
geometrical form such as a rectangle or square or rhom-
bus or triangle or circle or ellipse or star or an irregular
geometrical form, or combinations thereof.

[0020] The protective strip in the first paper sheet is
provided with an additional protective feature, for exam-
ple, with printed and/or metallized and/or demetallized
symbols and/or optically changing effects, diffraction im-
ages, holograms, interference effects and/or magnetic
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codes and/or fluorescent substances.

[0021] The paper consists of two paper layers in
which the first paper sheet containing a protective strip
also comprises an additional protective element, such
as watermarks, protective fibers, chads and combina-
tions thereof, while the second paper sheet, not contain-
ing a protective strip, comprises an additional protective
element, such as watermarks, protective fibers, chads
or combinations thereof.

[0022] The paper according to the invention may also
consist of two paper layers, wherein the first paper sheet
comprises a protective strip, while the second paper
sheet does not comprise a protective strip, which in-
clude therein an additional protective element— water-
marks, protective fiber, chads or combinations thereof.
[0023] The paper acquires additional protective prop-
erties during the formation of zones of free access to a
thread by using a light watermark obtained by the meth-
od of stamping a forming grid or filigree, which have a
length greater than the width of the protective strip.
[0024] In this case the zones of free access on the
strip, visible in reflected light, and elements of the wa-
termark, which are visible in transmitted light, form a sin-
gle image (visual image).

[0025] The stated object is also achieved in that in a
device for producing paper, used to carry out the method
in accordance with the invention and comprising: a cy-
lindrical paper-making machine to form a first sheet,
comprising a cylinder mould, which has a grid with ele-
ments projecting relative to the general surface of the
cylinder and a bath for accommodation of the paper
mass; and a device for forming a second sheet, also
comprising a forming grid, in accordance with the inven-
tion the surface of the aforesaid elements has water-
impermeable regions. The device for forming the sec-
ond sheet may be either a cylindrical or a planar device
for forming a paper sheet. Wherein the aforesaid pro-
jecting elements have a regular or irregular geometrical
form or combinations thereof.

[0026] The inventors of the instant invention have es-
tablished that the formation of a fibrous layer takes place
over the whole area of the cylinder except for the water-
impermeable regions, which provides the possibility to
form a fibrous layer with the simultaneous formation of
shaped zones of free access (windows) from a lengthy
fibrous mass, after which embedment of the protective
strip takes place with the subsequent formation of the
reverse side of the first paper sheet in order to provide
the possibility to increase the protectiveness and en-
hance the design of the paper.

Brief Description of the Drawings

[0027] Inordertofacilitate understanding of the inven-
tion, drawings are presented, wherein:

Fig. 1 is a diagram of the device for carrying out the
claimed method;



5 EP 1 536 064 A1 6

Fig. 2 is a view of the paper in transmitted light in
accordance with one variant of carrying out the in-
vention.

Best Method of Carrying Out the Invention

[0028] An example of a device for producing paper is
shown in Fig. 1, the device comprising a cylinder mould
1 having projecting elements 2 formed by stamping a
grid, like convex elements above the general surface of
the cylinder. However, these elements may be formed
with the aid of filigree, and also by stamping a grid with
the formation of convex zones as compared with the
general surface of the cylinder. Elements 2, on the sur-
face of which water-impermeable regions 3 are made,
are shown in the drawing. These regions may have a
regular geometrical form, such as a rectangle, square,
rhombus, triangle, circle, ellipse or star, and also an ir-
regular geometrical form or a combination thereof.
There is a paper mass 5 in a bath 4. The device for for-
mation of a second paper sheet 14, schematically
shown in Fig. 1, in this example is a flat-grid forming
device, comprising a forming grid 12 and a device 13 for
filling in the paper mass.

[0029] The method in accordance with the invention
comprises the following steps. The water-impermeable
regions are loaded into the bath 4 with the paper mass
5. In the section from level 6 of the surface of the paper
mass in the bath to level 7 of the paper mass inside the
forming cylinder, a paper layer is formed on the grid of
the cylinder with a mass that is 35 - 50% of the mass of
the first layer with the simultaneous formation of zones
of free access (windows) of a corresponding geometric
form. After completion of the formation of the layer with
windows 8, a protective strip 9 is fed onto the grid cyl-
inder at level 7 of the paper mass, after which the for-
mation of the paper layer on the reverse side of a first
paper sheet 10 is continued to the level 6. As aresult a
paper sheet with windows 11 for free access to the pro-
tective strip 9 is obtained. Simultaneously a second pa-
per sheet 14 is formed on another device, the second
sheet being firmly connected by known methods to the
first paper sheet 10 in order to close the defects formed
onthe reverse side of the first sheet. Further an obtained
multilayer sheet 15 is pressed and dried on the paper-
making machine. A strip having a width of 2 - 20 mm,
provided with an additional protective feature, such as
printed and/or metallized and/or demetallized symbols
and/or optically changing effects, diffraction images,
holograms, interference effects and/or magnetic codes
and/or fluorescent substances, etc., is used as the pro-
tective strip.

[0030] In order to form watermarks, a stamped grid of
the cylinder 1 and a forming grid 12 are used, while pro-
tective fibers and/or chads are added to the paper mass
before forming the first and/or second paper layer.
[0031] Fig. 2 shows a view of the paper in transmitted
light, wherein the zone of free access forms with the wa-
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termark a single visual image.

[0032] The proposed method for producing paper and
the device for carrying out the method make it possible
to attain the following advantages:

1. The possibility of using a protective strip of any
width from 2 to 20 mm to enhance the protective-
ness of paper against counterfeiting.

2. The use of windows having a regular or irregular
geometrical form, a combination of windows of dif-
ferent form, a different distance between windows
in order to enhance the protectiveness and design
of the paper and articles prepared therefrom.

3. Enhancement of the protective properties of pa-
per by superposing the zones of free access to the
protective strip, which are visible in reflected light,
and the protective elements of the paper sheet, for
example, in the form of a watermark visible in trans-
mitted light.

4. The use of a more lengthy fibrous mass, this mak-
ing it possible to also produce paper with higher
physicomechanical strength indexes.

Industrial Applicability

[0033] The proposed method and device for produc-
ing paper protected against counterfeiting make it pos-
sible to produce paper with higher physicomechanical
strength indexes by using a more lengthy fibrous mass,
since in the proposed method the direct deposition of
fibers onto the surface of the cylinder takes place, in-
cluding the zones located between the windows.

[0034] The method and device for producing paper
protected against counterfeiting in accordance with the
invention and paper produced by this method may find
use in the production of different kinds of paper, such as
banknote, document, check, passport, excise, et alias,
protected against counterfeiting with a protective strip.

Claims

1. A method for producing paper protected against
counterfeiting, in which a first paper sheet with a
protective strip having a width of more than 2 mm
is formed, the strip is embedded into this sheet dur-
ing its formation on a cylinder mould with the forma-
tion of zones of free access on the face side of the
sheet on projecting elements, a second paper sheet
is formed in parallel with the formation of the first
paper sheet with a protective strip, and after com-
pletion of the formation of the first paper sheet the
second paper sheet, not containing a protective
strip, is placed on the rear side of the first paper
sheet, and they are connected to close the defects
on the rear side of the first paper sheet, subsequent-
ly pressed and dried, characterized in that the pro-
tective strip is embedded into the first paper sheet
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during its formation after the formation of zones of
free access with the simultaneous creation of a fi-
brous layer with a mass comprising 35 - 50% of the
mass of the first paper sheet.

The method according to claim 1, characterized in
that water-impermeable elements are used as the
projecting elements.

The method according to claim 1, characterized in
that an additional protective element, such as wa-
termarks, protective fibers, chads or combinations
thereof, etc. is introduced into the first paper sheet
comprising the protective strip in the process of its
formation.

The method according to claim 3, characterized in
that the zones of free access to the protective strip,
which are seen in reflected light, and the protective
elements of the paper sheet in the form of a water-
mark form a single image (visual image).

The method according to claim 1, characterized in
that during the process of forming the second paper
sheet, which does not contain a protective strip, an
additional protective element, such as watermarks,
protective fibers, chads or combinations thereof is
introduced into that sheet.

The method according to claim 1, characterized in
that an additional protective element, such as wa-
termarks, protective fibers, chads or combinations
thereof, is introduced into the first paper sheet com-
prising a protective strip and into the second paper
sheet, which does not comprise a protective strip,
in the process of their formation.

The method according to claim 1, characterized in
that a protective strip having a width of 2 - 20 mm
is used.

The method according to claim 1, characterized in
that a protective strip that is provided with an addi-
tional protective element such as printed and/or
metallized and/or demetallized symbols and/or op-
tically changing effects, diffraction pictures, holo-
grams, interference effects and/or magnetic codes
and/or fluorescent substances, is used.

Paper protected against counterfeiting, character-
ized in that it is produced by the method according
to any one of claims 1 - 8.

A device for producing paper for implementation of
the method according to claims 1 - 8, comprising:

a) a cylindrical paper-making machine to form
a first sheet comprising:
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- acylinder mould (1) having a grid with ele-
ments (2) projecting from the general sur-
face of the cylinder;

- a bath (4) for accommodating a paper
mass (5); and

b) a device for formation of a second sheet,
comprising a forming grid (12) and a device (13)
for filling in the paper mass,

characterized in that the surface of said el-
ements (2) has water-impermeable regions (3).

11. The device according to claim 10, characterized in

that said projecting elements (2) have a regular or
irregular geometrical form or combinations thereof.
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