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(67)  The invention relates to a headbox for a fiber
web machine including a turbulence generator (13)
equipped with flow pipes (14) to which at least one man-

ifold (11, 11°) is arranged to be connected using interme-
diate pipes (10). At least part of the intermediate pipes
are arranged to extend within the flow pipe of the turbu-
lence generator.
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Description

[0001] The invention relates to a headbox for a fiber
web machine, the headbox including a turbulence gen-
erator with flow pipes to which a manifold is arranged to
be connected using intermediate pipes.

[0002] The headbox of afiber web machine is supplied
with web forming stock from a manifold or a similar de-
livery pipe. A multi-layer headbox can have several, such
as 3 to 5, manifolds. The manifold can be connected to
the headbox with a multitude of flexible, elastic interme-
diate pipes, for example. The web forming stock is sup-
plied to the headbox through these in a desired manner,
across its main width.

[0003] A prior art solution is proposed in international
patent application publication WO 01/38775 A1. Howev-
er, a remarkable disadvantage of this solution is that the
connection to the structural components of the headbox
using rubber hoses is made with separate fitting elements
or similar. Using such elements is challenging with the
turbulence generator pipes because the turbulence pipes
are densely spaced and the space is reduced.

[0004] A known headbox construction includes a
number of successive subassemblies. Starting from the
inlet side, these typically include a manifold, manifold
tubes, an equalizing chamber, a turbulence generator, a
slice channel, and a slice opening, from which the web
forming stock is discharged to the forming section. Since
each subassembly is massive and requires high preci-
sion manufacturing, the manufacturing of a headbox is
capital-intensive. In addition, each subassembly increas-
es the headbox length in the machine direction, which
affects the total machine investment cost.

[0005] The object of this invention is to provide a head-
box for a fiber web machine enabling the connection of
the manifold to the headbox internal structures located
in a confined space. The characteristic features of the
headbox according to the invention are set forth in claim
1.

[0006] Intheinvention, atleast part of the intermediate
pipes connecting the manifold and the flow pipes of the
turbulence generator are arranged to extend within the
turbulence generator flow pipe and these intermediate
pipes are fastened to the inner surface of the flow pipe.
The invention removes the need of various fitting ele-
ments and makes it possible to create the connection in
spite of the confined headbox internal space. Also, with
the invention, it is not necessary to compromise over the
spacing of the turbulence generator flow pipes.

[0007] By taking the intermediate pipes as far as this
within the headbox, the need of constructing subassem-
blies is avoided and thereby the price of the headbox is
reduced. Using an intermediate pipe, thermal expansion
ofthe headbox can be better controlled. The intermediate
pipe, instead of fixed headbox constructions, can take
up any potential thermal expansion. The intermediate
pipe is also easy to replace, if necessary.

[0008] According to another embodiment, a step is ar-
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ranged to form at the boundary between the intermediate
pipe and the turbulence generator flow pipe. Thus the
flow pipe can be made of a straight pipe. Other additional
advantages achieved with the invention become evident
from the specification while the characteristic features
are set forth in the appended claims.

[0009] The invention, which is not limited to the em-
bodiment set forth below, is described in more detail by
making reference to the enclosed drawings, in which:
Figure 1  is a sectional side view of a first example of
a headbox provided with intermediate pipes;
is a sectional side view of a second example
of a headbox provided with intermediate
pipes;

is a sectional side view of a third example of
a headbox provided with intermediate pipes;
and

shows an example of connecting the inter-
mediate pipes and the turbulence generator
flow pipe to each other.

Figure 2

Figure 3

Figure 4

[0010] Figures 1 to 3 are sectional side views of an
embodiment of a headbox 12 for a fiber web machine.
The headbox 12 includes, in a manner known as such,
a turbulence generator 13 equipped with flow pipes 14.
Atleast one manifold 11, 11’, for example, separate from
the headbox 12, is arranged to be connected to the flow
pipes 14 with intermediate pipes 10. The manifold 11,
11’ is typically a tubular manifold 11 for a stock suspen-
sion, for example, but it can also be a manifold 11’ for
dilution water, for example, or another type of stock sus-
pension delivery system, such as a so-called octopus
manifold (not shown).

[0011] In Figure 1, two stock suspension manifolds 11
and one dilution water manifold 11’ are connected to the
headbox 12 with intermediate pipes 10 to provide a water
layer. In Figure 2, the intermediate pipes 10 are used to
connect two manifolds 11 to the headbox 12. The man-
ifold 19 for the dilution water used for the fiber web basis
weight profile is located near the second manifold 11,
from which dilution water is supplied via a dilution water
element to an intermediate pipe 10 shared with the man-
ifold 11. In Figure 3, the intermediate pipes 10 are used
to connect two manifolds 11 to the headbox 12. As can
be clearly seen from Figures 1 to 3, an intermediate pipe
10 according to the invention is particularly suitable for
applications using multi-layer headboxes 12; however, it
can also be applied in single-layer headboxes.

[0012] Figure 4 shows an example of connecting the
intermediate pipe 10 and the flow pipe 14 of the turbu-
lence generator 13 to each other. As was shown in Fig-
ures 1 to 3, the length and diameter of the intermediate
pipe 10 are dimensioned in such a way that the interme-
diate pipe 10 can be fastened to the flow pipe 14 of the
turbulence generator 13 within the headbox 12. The in-
termediate pipe 10 outer surface is fastened to the inner
surface of the flow pipe 14. Thus, at least part of the
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intermediate pipes 10 are arranged to extend within the
flow pipe 14 of the turbulence generator 13. The flow pipe
14 can have, in a manner known as such, at least two
successive cross-section profiles allowing the connec-
tion of the intermediate pipe 10 to the pipe section on the
inlet side. By connecting the intermediate pipe 10 directly
to the flow pipe 14, the headbox 12 no longer needs an
equalizing chamber or manifold tubes.

[0013] The intermediate pipe 10 can be arranged with-
inthe flow pipe 14 foradistance D. Then a step 21 (Figure
4) is formed at the boundary between the intermediate
pipe 10 and the flow pipe 14; this step can serve to gen-
erate turbulence. The flow pipe 14 can even be made of
a straight pipe, which makes it inexpensive to manufac-
ture. For example, if the intermediate pipe 10 is made of
plastic, it can be made smooth on the outer surface to
be easy to push within the flow pipe 14. Arranging the
intermediate pipe 10 within the flow pipe 14 is advanta-
geous because the flow pipes 14 of the turbulence gen-
erator 13 are relatively densely spaced. In addition, the
construction of the flow pipe 14 becomes advantageous
when it can be made of a straight pipe whose end located
on the side of the slice channel 20 is simply made to a
rectangular or another similar form.

[0014] Fitting the intermediate pipe 10 within the flow
pipe 14 is arranged to allow for it a slight movement rel-
ative to the flow pipe 14. Thus the intermediate pipe 10
can take up length changes due to temperature varia-
tions. The intermediate pipe 10 is also equipped with a
sealing arrangement 18 for sealing the joint between the
intermediate pipe 10 and the flow pipe 14. An example
of the sealing arrangement may be an O-ring 18, for
which at least one groove is arranged at the end of the
intermediate pipe 10, on its outer surface, for a sealing
ring 18.

[0015] As shown in Figures 1 to 3, a connection ar-
rangement 15 is adapted in the intermediate pipe 10 for
connecting it to the constructions 16 on the inlet side of
the headbox 12. According to an embodiment, the con-
nection arrangement 15 can be formed, for example, by
locking rings formed on the outer surface of the interme-
diate pipe 10 from which it can be connected to the force
plate 16 of the headbox 12.

[0016] Correspondingly, the intermediate pipe 10 is al-
so provided with a connection arrangement 17 for con-
necting it to the manifold 11. This can also be implement-
edinthe same way as the connection to the constructions
of the headbox 12, using a small reduction sleeve, for
example. Between the headbox 12 and the manifold 11,
the intermediate pipe 10 can also vary its length during
thermal expansion. Across this distance, the intermedi-
ate pipe 10 can have a curved shape, the curvature serv-
ing to take up thermal expansion.

[0017] Theintermediate pipe 10 can be pre-bentin the
longitudinal direction, which facilitates the control of ther-
mal expansion between the manifold 11 and the headbox
12. This assists in its installation between the headbox
12 and the manifold 11, particularly if they are located at
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different levels in the vertical direction. The material of
the intermediate pipe 10 can be plastic, for example, such
as polyamide, PE or POM, generally industrial plastic,
and an example of its manufacturing method can be ex-
trusion.

[0018] The intermediate pipe 10 can have a constant
inner diameter and outer design. For example, by casting
from plastic, the intermediate pipe 10 can be an integral
component. Since an intermediate pipe 10 made of plas-
tic can resist slight bending, the pipe 10 is also suitable
for headboxes 12 in which the tilt angle is adjustable. A
flexible intermediate pipe 10 also enables free tilting of
the headbox 12 while the manifolds 11 are keptin place.
[0019] At least one local change in the cross-section
can be arranged in the intermediate pipe 10. This creates
a flow change in a desired place in the intermediate pipe
10, which is advantageous for the turbulence phenome-
non.

[0020] In the context of the invention, a fiber web ma-
chine refers to paper, board and tissue machines as well
as pulp drying machines.

[0021] Itis understood that the above description and
the figures related thereto are only intended for illustrat-
ing the presentinvention. The invention is thus not limited
only to the embodiments described above or those set
forth in the claims, but many different variations and mod-
ifications of the invention, which are possible within the
inventional idea specified in the appended claims, will be
apparent for one skilled in the art.

[0022] The invention relates to a headbox for a fiber
web machine including a turbulence generator (13)
equipped with flow pipes (14) to which at least one man-
ifold (11, 11°) is arranged to be connected using interme-
diate pipes (10). At least part of the intermediate pipes
are arranged to extend within the flow pipe of the turbu-
lence generator.

Claims

1. A headbox for a fiber web machine including a tur-
bulence generator (13) equipped with flow pipes (14)
to which at least one manifold (11, 11°) is arranged
to be connected using intermediate pipes (10), char-
acterized in that at least part of the intermediate
pipes (10) are arranged to extend within the flow pipe
(14) of the turbulence generator (13) and these in-
termediate pipes (10) are fastened to the inner sur-
face of the flow pipe (14).

2. A headbox according to claim 1, characterized in
that the intermediate pipe (10) is an integral compo-
nent.

3. A headbox according to claim 1 or 2, characterized
in that a connection arrangement (15) is arranged
in the intermediate pipe (10) for connecting it to the
constructions (16) on the inlet side of the headbox
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(12).

A headbox according to any of claims 1 to 3, char-
acterized in that a connection arrangement (17) is
arranged in the intermediate pipe (10) for connecting
it to the manifold (11).

A headbox according to any of claims 1 to 4, char-
acterized in that the fitting of the intermediate pipe
(10) to the flow pipe (14) is arranged to allow for it a
slight movement relative to the flow pipe (14).

A headbox according to any of claims 1 to 5, char-
acterized in that the intermediate pipe (10) is
equipped with a sealing arrangement (18) for sealing
the joint between the intermediate pipe (10) and the
flow pipe (14).

A headbox according to any of claims 1 to 6, char-
acterized in that at least one local change in the
cross-section is arranged in the intermediate pipe
(10).

A headbox according to any of claims 1 to 7, char-
acterized in that the material of the intermediate
pipe (10) is plastic.

A headbox according to any of claims 1 to 8, char-
acterized in that the intermediate pipe (10) is pre-
bent in its longitudinal direction.

A headbox according to any of claims 1 to 9, char-
acterized in that a step (21) is arranged to form at
the boundary between the intermediate pipe (10) and
the flow pipe (14) and the flow pipe (14) is made of
a straight pipe.
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