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(57) Abstract

The invention relates to a method to, in connection with the preparation of a web which to an essential part consists of cellulosic
fibres, improve the formation of the web material in a one or plural wire machine by, to an essential part, dispersing existing flocks in the
stock which is led from an inlet box out onto at least one wire, and to counteract the reformation of flocks in the stock on the wire. The
distinguishing feature is that ultrasound energy is furnished to the stock in at least one wire section. The invention also relates to a device

for performance of the method.




AL
AM
AT
AU
AZ
BA
BB
BE
BF
BG
BJ
BR
BY
CA
CF
CG
CH
CI
CM
CN
CU
CZ
DE
DK
EE

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT.

Albania
Armenia
Austria
Australia
Azerbaijan
Bosnia and Herzegovina
Barbados
Belgium
Burkina Faso
Bulgaria

Benin

Brazil

Belarus

Canada

Central African Republic
Congo
Switzerland
Cote d’Ivoire
Cameroon
China

Cuba

Czech Republic
Germany
Denmark
Estonia

ES
FI
FR
GA
GB
GE
GH
GN
GR
HU
IE
IL
IS
IT
JP
KE
KG
KP

KR
KZ
LC
LI

LK
LR

Spain

Finland

France

Gabon

United Kingdom
Georgia

Ghana

Guinea

Greece

Hungary

Ireland

Tsrael

Iceland

Ttaly

Japan

Kenya
Kyrgyzstan
Democratic People’s
Republic of Korea
Republic of Korea
Kazakstan

Saint Lucia
Liechtenstein

Sri Lanka

Liberia

LS
LT
LU
LV
MC
MD
MG
MK

ML
MN
MR
MwW
MX
NE
NL
NO
NZ
PL
PT
RO
RU
Sb
SE
SG

Lesotho

Lithuania
Luxembourg

Latvia

Monaco

Republic of Moldova
Madagascar

The former Yugoslav
Republic of Macedonia
Mali

Mongolia

Mauritania

Malawi

Mexico

Niger

Netherlands

Norway

New Zealand

Poland

Portugal

Romania

Russian Federation
Sudan

Sweden

Singapore

SI
SK
SN
SZ
TD
TG
TJ
™
TR
TT
UA
UG
us
vz
VN
YU
W

Slovenia

Slovakia

Senegal

Swaziland

Chad

Togo

Tajikistan
Turkmenistan
Turkey

Trinidad and Tobago
Ukraine

Uganda

United States of America
Uzbekistan

Viet Nam
Yugoslavia
Zimbabwe




10

15

20

25

30

35

WO 98/41683 PCT/SE97/00466

METHOD AND DEVICE IN THE PRODUCTION OF A WEB MATERIAL

TECHNICAL FIELD

The invention relates to a method to improve, in the production of a web which to an
essential part consists of cellulosic fibres, the formation of the web material in a one or
plural wire machine by, to an essential part, dispersing existing flocks in the stock which
is led from an inlet box out onto at least one wire, and to counteract the reformation of
flocks in the stock on the wire. The invention also relates to a device for performing the
method. The description also includes a short account of a method to clean press felts
and wires.

BACKGROUND OF THE INVENTION

When producing paper and board, the raw material is mainly cellulosic fibres and in most
cases also fillers, such as calcium carbonate and/or clay, retention agents and so on are
included. The included components tend, in connection with the production of paper and
board, to form flocks in the stock with poor distribution of the components as a result.
The formation is used as a measurement of how even the components, mainly the fibres
and fillers, which are included in the paper or board, are distributed.

The formation is a very important property of paper and board. A paper or board with
poor formation gives a stained impression, has poorer printing properties and poorer
strength than a paper or a board with good formation. By improving the formation,
essential improvements in quality can be achieved. As an alternative, the basis weight of
the paper or board can be decreased with sustained strength, which results in a not
unessential economic potential.

Traditionally, it has been tried to solve the problem with fibre flocks by developing the
design of the inlet boxes or equipment in near connection with the inlet box. It has
however proved impossibe to definitely solve the problem with formation, since fibre
flocks quickly reform after the stock has left the inlet box and has entered onto the wire.

It has also been suggested different arrangements within the wire section, which to a
certain extent can prevent the reformation of fibre flocks, for example different types of
vibration and/or shaking means. The installation of top wire structures can also be said to
be a part of this goal, although the installation of top wires in the first place is dictated by
other purposes.
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As a conclusion it can be said that the equipment, which so far has been used or
proposed in order to take care of the problem of fibre flocks, is difficult to control,
complicated, capital demanding and that it obstructs or prevents the optimisation of
other quality properties than formation in the paper or board. A consequence of this
compromising is €.g. that the orientation of fibres in the paper or board is difficult to
optimise. A result of the use of so far known equipment for improving the formation, is
typically such conditions that more fibres are oriented in the length direction of the web
material than in its cross direction. This results in poorer strength properties in the cross
direction of the product.

DESCRIPTION OF THE INVENTION

The object of the invention is to attack the above problems. This is, in connection with
the method described in the introduction, achieved by ultrasound energy being furnished
to the stock in at least one wire section, suitably by the ultrasound energy being furnished
to the stock on the wire in at least one cross directional section of the wire section along
the transport direction of the stock on the wire. The ultrasound energy is preferably
furnished as ultrasound waves with frequencies between 15 and 75 kHz, which has
surprisingly shown to result in considerably better formation when ultrasound elements
(ultrasound generators or elements which can transmit ultrasound energy from one or
more generators). which emit energy by means of oscillation with said frequency, are
placed within the wire section of a paper or board machine in such a way that ultrasound
energy is transmitted to the stock on the wire. In order to achieve the best effect, the
ultrasound energy transmitting elements should be positioned directly below the wire or
wires which follow after the inlet box or boxes of the paper or board machine. As a
consequence of this positioning, the effect can also be achieved that the wire or wires are
cleaned. The elements are moreover positioned so that an optimal effect, i.e. optimal
ultrasound energy per mass unit of the stock (suspension of fibres/fillers) is achieved, at
the same time as it is important that the concentration of the stock (the dry content) in at
least one or some of said sections of the wire section still is adequately low so that flocks
which are formed are not bound too strong, but can be broken apart. Consequently, at
least some ultrasound elements are positioned e.g. so that they mainly influence the stock
within at least one section of the wire section where the stock on the wire has a
concentration of between 0,2 and 6 %, suitably between 0,5 and 5 % or between 1 and 6
%. A conceivable optimal range of content can also be between 1,5 and 5 %. A
positioning of the ultrasound elements further back on the paper machine, e. g. in or on
the inlet box, will for certain result in that flocks which may have been formed possibly
can be dispersed there, but these can afterwards be reformed on the wire or wires.
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Consequently, a positioning of the elements before the wire section will result in none or
very small improvement of the formation.

In certain cases, it can be conceived to position elements which transmit ultrasound
energy also within one or more sections where the concentration of the stock is more
than 5 or 6 %, preferably in order to prevent flocks from being reformed. It can for
example be conceived to place ultrasound elements within sections of the area which is
common for a top wire section and a sub wire section, within which sections the
concentration of the stock may be considerably higher than 5 4 6 % or up to 15 %,
preferably a maximum of 12 %, as well as within the introductory section of the sub
wire, where the concentration of the stock may be lower than 5 4 6 %. The ultrasound
elements within the introductory section of the sub wire, where the concentration of the
stock is 0,2-6 %, preferably 0,5-5 % or 1-6 %, e.g. 1,5-5 %, hereby act to both dissolve
flocks which have already been formed and to prevent new establishment of flocks, while
ultrasound elements within the area where the concentration is as much as between 5 and
15 %, preferably between 6 and 12 %, in the first place are actfng to preserve the good
formation.

The ultrasound energy is suitably furnished to the stock on the wire within a plurality of
cross directional sections which are arranged after each other, e.g. within three to five
after each other following, cross directional sections. This will also result in a possibility
to adapt the frequency and/or power of the ultrasound to the concentration of the stock
within different sections of the wire section, so that e.g. ultrasound energy with a higher
frequency is furnished in at least one section which is closer to the inlet box, than within
a subsequent section further away from the inlet box.

The ultrasound elements are suitably arranged so that the ultrasound power (amplitude)
and/or the frequency can be controlled. Hereby, an optimisation of the formation will be
possible, so that it can be adapted to the composition of the stock. Consequently, flocks
which contain larger amounts of fines and fillers should demand a higher frequency than
e.g. a stock which is based on a hard wood pulp with short fibres, which may demand a
somewhat lower frequency. The lowest frequency should be demanded in connection
with the dispersion of fibres from soft wood pulp with long fibres. Also the wire speed
has effect on suitable frequency and/or power. The optimisation of the frequency and
power of the ultrasound elements can of course be made by means of a parent control
and regulation equipment.
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The ultrasound elements may consequently operate sequentially by changing the
frequency and/or power or also the elements may be dedicated for certain prechosen
frequencies and/or powers which attack certain flock sizes or a certain content of flock.
One aspect of the invention is characterised in that the ultrasound elements are equipped
to operate in this way. Further features and aspects of the invention are apparent from
the subsequent claims.

It is also possible to place ultrasound elements in direct contact with press felts,
formation wires and/or drying wires in order to clean these felts and/or wires. A water
spray can be positioned either on the same side as the ultrasound element or on the
opposite side in order to supply the water volume which is necessary to transmit the
ultrasound from the element to the inner structure of the felt or wire.
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CLAIMS

1. Method to improve, in the production of a web which to an essential part consists of
cellulosic fibres, the formation of the web material in a one or plural wire machine by, to
an essential part, dispersing existing flocks in the stock which is led from an inlet box out
onto at least one wire, and to counteract the reformation of flocks in the stock on the

wire,characterised in that ultrasound energy is furnished to the stock in at least
one wire section. '

2. Method according to claim 1,characterised in that the ultrasound energy is
furnished to the stock on the wire within at least one cross directional section of the wire
section along the transport direction of the stock on the wire.

3. Method according to claim 2, characterised in that the ultrasound energy is
furnished to the stock on the wire within a plurality of cross directional sections which
are arranged after each other.

4. Method according to claim 3,characterised in that the ultrasound energy is
furnished to the stock within three to five cross directional sections which are arranged
after each other.

5. Method according to any of claims 1-4, characterised in that the ultrasound
energy is furnished to the stock within at least some section where the stock on the wire
has a concentration (dry content) of between 0,2 and 6 %, preferably between 0,5 and 5
% or between 1 and 6 %, suitably between 1,5 and 5 %.

6. Method according to claim 5,characterised in that ultrasound energy also is
furnished to the stock within at least some section where the concentration of the stock
is 5-15 %, preferably 6-12 %.

7. Method according to any of claims 1-5,characterised in that the ultrasound
energy is furnished to the stock within the area of the first half of the wire section.

8. Method according to claim 1,characterised in that the ultrasound energy is
furnished as ultrasound waves with frequencies between 15 and 75 kHz.
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9. Method according to any of the preceding claims,characterised in thatthe
ultrasound waves which are furnished to the stock have different frequencies within at
least a couple of said sections.

10. Method according to claim 9, characterised in that the ultrasound has a
higher frequency within at least one section which is closer to the inlet box than a
subsequent section further away from the inlet box, within which subsequent section the
ultrasound has a lower frequency.

11. Device for performance of the method according to any of claims 1-10,
characterised in that ultrasound elements which transmit the ultrasound energy
to the stock are arranged in a wire loop in contact with the inside of the wire in the loop
in the area of the distribution of the stock and thus also in contact with the liquid in the
stock via the wire and via the mesh interspaces in the wire for transmission of the
ultrasound energy to the stock via the wire and directly to the liquid phase via the mesh
interspaces.

12. Device according to claim 11, characterised in that ultrasound elements are
arranged in a sub loop and/or in a top loop.

13. Device according to claim 12, characterised in that ultrasound elements are
arranged opposite each other in a sub wire loop and in a top wire loop.

14. Device according to any of claims 11-13, characterised in that the
ultrasound elements and/or ultrasound generators which are connected to the ultrasound

elements are adjustable in respect of power and/or frequency which is transmitted to the
stock.

15. Device according to any of claims 11-14, characterised in that the
ultrasound elements consist of separate units.

16. Device according to any of claims 11-14, characterised in that the
ultrasound elements are integrated with one or some dewatering elements of the type
which include formation tables, foils and suction boxes.
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