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(57) Abstract: The invention relates to a method and an apparatus for the dosage of a binding agent. The invention relates to the
manufacture of core board in particular, wherein fibres are bound together by supplying a slurry containing a binding agent, such
as starch to the suspension, which has been fed onto the wire, or to the web being formed. According to the invention, the binding
agent slurry is fed from feeding units installed above the wire (1), such as jet pipes (10), which are arranged sequentially at different
points in the direction of travel of the wire. The jet pipes (10) can be separately adjustable, and they can be used to feed the binding
agent throughout the couching of fibres onto the wire to provide an even distribution of binding agent in the direction of thickness.
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Method and apparatus for the dosage of binding agent

The object of the invention is a method for the dosage of a binding agent, compris-
ing feeding a fibre suspension onto a moving wire, removing liquid from the sus-
pension by sucking through the wire to form on the wire a web containing fibres,
and supplying a slurry containing the binding agent to the suspension on the wire or
to the web that is being formed to bind the fibres in the web together. Furthermore,
the invention is directed at an apparatus for applying the method in question.

The method according to the description above is used when manufacturing core
board by means of a Fourdrinier machine, tubular cores being further manufactured
from the core board by binding and twisting them in a spiral manner to be used as
cores of paper rolls, among others. Recyclable fibre is mainly used as the raw mate-
rial of the core board, and mechanically defibrated chemical wood suspension can
be used as an addition. The web is formed from the fibre suspension that is fed from
the head box onto the machine wire, the fibres of the suspension being couched on
the wire, while water exits through the openings of the wire under the effect of a
sucking action. The fibres are bound to each other by means of the binding agent,
whereby the bonding defines the strength of the board thus created in the direction
of thickness (the z direction).

In the present manufacturing process of core board, bonding of fibres takes places
by feeding slurry containing the binding agent into the web formed on the wire from
a feeding box placed above the wire, from where the slurry is drained onto the web
travelling under the box. A problem with the method is that different types of core
board are made by means of the machines, the weight of which can vary within 150
to 600 g/m?, and the density of the fibre suspension and the speed of the wire vary
for different grades of board. Therefore, the location of the feeding box of slurry is
seldom optimal with respect to an even distribution of the binding agent. For lighter
boards, part of the binding agent is flushed through the wire before a sufficient
amount of web for retaining the binding agent has been couched on the wire,
whereas for thicker boards, the binding agent is concentrated in a certain layer of
the board, depending on the location of the feeding box. In practice, as the strength
of the board is defined in accordance with its weakest point, the unevenness of the
distribution ends in an overdose of the binding agent.

The purpose of this invention is to-provide a solution, which can be used to improve
the dosage of the binding agent to the web that is couched onto the wire so that an
even distribution of the binding agent in the direction of thickness is accomplished,
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independent of the weight of the board to be manufactured and, respectively, of the
density of the fibre suspension and the speed of the wire, an overdose of the binding
agent is avoided, and wasting the binding agent along with water exiting the web is
prevented. The invention is characterized in that the slurry containing the binding
agent is fed from feeding units installed above the wire, the units being arranged
sequentially at different points in the direction of travel of the wire.

Thus, the invention makes it possible to feed the binding agent gradually, continu-
ing throughout the couching of the fibres to form a web on the wire. In that case, the
fibres bind the binding agent similarly to the deposition of the web, resulting in an
even binding agent concentration throughout the thickness of the wire.

A binding agent suitable for the invention can be a native starch, which is generally
used for forming the bonds of core board. The starch is not made swell in advance,
and forming the bonds requires starting the web formation; in other words, there
should be couched fibres on the wire in order for the starch to bind.

Alternatively, carboxy-methyl cellulose or cationic starch can be used as the bind-
ing agent. On the other hand, a positively charged binding agent is capable of adher-
ing to negative fibres so that the bonding of the binding agent is not dependent on
the start-up of couching.

The concentration of starch in the binding agent slurry varies within 0.5-3%. The
content of binding agent in the slurry can preferably be used as a controlled vari-
able, which is varied in accordance with the weight of the board to be manufactured
or with other changes in the conditions of the process. In that case, the flow of the
binding agent flurry led to the feeding units can be kept constant.

It is appropriate for a steady feed of binding agent that the feeding units of the
slurry are located at even intervals in the direction of travel of the wire. The feeding
units of slurry can be formed from feeding beams transversal to the direction of
travel of the wire, such as jet pipes, which distribute the slurry essentially evenly
throughout the width of the web thus formed. Each feeding unit of slurry can pref-
erably be adjusted separately so that, for example, one or more units can be closed,
when necessary, for a case-specific fine adjustment of the binding agent feeding.

The apparatus according to the invention for the formation of web by means of the
method described above comprises, as elements known per se, a moving endless
wire, a head box for feeding fibre suspension onto the wire, and a means for bring-
ing slurry containing an additive to the suspension on the wire or to the web formed
from the fibres onto the wire. According to the invention, the apparatus is character-
ized in that the feeding units of slurry are installed above the wire, being arranged
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sequentially at different points in the direction of travel of the wire. The feeding
units of slurry are preferably feeding beams located at even intervals in the direction
of travel of the wire, transversal to the direction in question, which can be used to
distribute the slurry evenly throughout the couching area of the web thus formed.

In the following, the invention is described in detail with the aid of an example and
with reference to the appended drawings, in which

Fig. 1 shows the formation of web on the wire in an appafhtus according to the in-
vention, shown as a longitudinal section in the figure, and

Fig. 2 shows a top view of part of the apparatus according to Fig. 1.

The apparatus according to the drawings comprises an endless wire 1, which is, for
example, made of woven web and moves along controlled by rolls 2. Fibre suspen-
sion 4 is fed onto the wire 1 from a head box 3, its consistency, i.e., solids content
being about 1%. A dewatering member 5 is located below the wire 1, comprising
ports 6. Fibres start to couch together on the wire from the suspension 4 fed onto the
wire 1, while water 7 is removed from the suspension through the wire by means of
a suction effect exerted on the suction ports 6. Thus a fibrous web is formed on the
wire 1, its thickness and solids content increasing in the direction of travel of the
wire. At the end of the wire section, where the web 8 diverges from the wire, the
dry content of the web is in the order of about 20%.

The formation of the web 8 described above is part of the manufacture of core
board, wherein the weight of the board obtained can vary within 150-600 g/m?, for
example. The basis weight of the board can be adjusted by varying the flow of fibre
suspension 4 from the head box. The speed of the wire 1 can be adjustable, for ex-
ample, within 50-250 m/min.

Binding the fibres of the web 8 together takes place by means of the binding agent
slurry fed into the suspension, which is fed onto the wire, and into the web thus
formed, which slurry according to the invention is distributed onto the web as
evenly as possible in its direction of spreading and thickness. The purpose is to ac-
complish an even and sufficient bonding strength in the direction of thickness of the
manufactured board. The slurry contains a binding agent, the concentration of
which is, for example, 0.5-3%. For feeding the starch slurry, jet pipes 10 transversal
to the direction of travel of the wire are installed above the wire 1 at even intervals,
slurry being sprayed through the orifices 11 of the jet pipes to the suspension on the
wire and to the web formed from the suspension, according to the drawings,
throughout the coaching area of the web. The jet pipes 10 are connected to a com-
mon feed pipe 12, and each pipe is provided with a respective control valve 13.
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Thus, each jet pipe can be adjusted separately, whereby some pipes can be kept
closed, when necessary. For example, when making thin board at a high travelling
speed of the wire and/or at a low suspension density, it can be preferable to keep the
jet pipes at the forward end of the wire closed, and not to feed the starch slurry until
at a point where enough fibres have coached together on the wire to retain the
starch. Correspondingly, the jet pipes at the tail of the wire are kept closed, when
coaching no longer takes place in the area in question.

It is obvious to those skilled in the art that the embodiments of the invention are not
limited to the example described above but can vary within the following claims.
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Claims

1. A method for the dosage of a binding agent, comprising feeding a fibre suspen-
sion (4) onto a moving wire (1), removing liquid (7) from the suspension by suck-
ing through the wire to form on the wire a web containing fibres, and supplying a
slurry containing the binding agent to the suspension on the wire or to the web that
is being formed to bind the fibres in the web together, characterized in that feeding
the slurry that contains the binding agent takes place from feeding units (10) in-
stalled above the wire (1), the units being arranged sequentially at different points in
the direction of travel of the wire.

2. A method according to claim 1, characterized in that the binding agent con-
tained in the slurry is starch.

3. A method according to claim 2, characterized in that the starch content of the
slurry is generally 0.5-3%, but it is not limited.

4. A method according to claim 1, characterized in that the binding agent con-
tained in the slurry is carboxy-methyl cellulose.

5. A method according to any of the preceding claims, characterized in that the
feeding units (10) for the slurry are located at even intervals in the direction of
travel of the wire (1).

6. A method according to any of the preceding claims, characterized in that each
feeding unit (10) for the slurry is adjusted separately.

7. A method according to any of the preceding claims, characterized in that the
feeding of the slurry is adjusted by changing the binding agent content of the slurry,
while the amount of slurry fed into the feeding unit is kept constant.

8 A method according to any of the preceding claims, characterized in that the
feeding units for the slurry are feeding beams (10) transversal to the direction of
travel of the wire (1), distributing the slurry essentially evenly throughout the width
of the web (8) that is being formed.

9. A method according to any of the preceding claims, characterized in that a
board web (8) is manufactured by the method.

10. A method according to claim 9, characterized in that the board is core board.

11. An apparatus for the dosage of a binding agent, comprising a moving endless
wire (1), a head box (3) for feeding fibre suspension (4) onto the wire, and a means
(10) for supplying slurry containing an additive to the suspension on the wire or to
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the web formed from the fibres on the wire, characterized in that the feeding units
(10) for the slurry are installed above the wire (1) and arranged sequentially at dif-
ferent points in the direction of travel of the wire.

12. An apparatus according to claim 11, characterized in that the feeding units for
slurry are feeding beams (10) transversal to the direction of travel of the wire (1),
the slurry being distributable by means of the beams essentially evenly throughout
the width of the web (8) that is being formed.

13. An apparatus according to claim 12, characterized in that there are feeding
beams (10) at even intervals in the direction of travel (1) of the wire.
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