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WEB MACHINE

(57)  The invention relates to a dilution element (10)
for a headbox (30) of a fibre web machine, which dilution
element is adaptable in connection with a headbox and
which includes at least one mixing space (14) adapted to
be formed inside the dilution element, openings (15, 19,
20) adapted in the dilution element, adapted to merge in
the mixing space, where dilution water (37) is adapted to
be supplied through the first opening (15) into the mixing
space, a stock flow (38) is adapted to be supplied through
the second opening (19) from a manifold (26, 26.1, 26.2)
into the mixing space by means of an inlet pipe (16)
adaptable in the opening, a stock flow (44) diluted with
dilution water in the mixing space is adapted to be sup-
plied through the third opening (20) from the mixing space
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Fig. 2

DILUTION ELEMENT FOR HEADBOX OF FIBRE WEB MACHINE, AND HEADBOX OF FIBRE

forward in the flow direction (F) by means of an outlet pipe
(29) adaptable in the opening, which outlet pipe is
adapted to be sealed against the inner surface (27) of
the third opening, and over its section between the sec-
ond and third openings, the dilution element is adapted to
be formed by a pipe sleeve (11), inside which said mixing
space is adapted to be formed, and the first opening is
adapted in the shell (12) of the pipe sleeve. The inlet pipe
(16) of the dilution element extends into the pipe sleeve in
the direction of travel of the stock flow, to at least the first
opening in the pipe sleeve, and the inlet pipe is adapted to
be sealed against the inner surface of the pipe sleeve.
The invention also relates to a headbox of a fibre web
machine.

Processed by Luminess, 75001 PARIS (FR)
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Description

[0001] The invention relates to a dilution element for a
headbox of a fibre web machine, which is adaptable in
connection with a headbox and which includes:

- at least one mixing space adapted to be formed
inside the dilution element,

- openings adapted in the dilution element, adapted to
merge in the mixing space, through which openings:

- dilution water is adapted to be supplied through
a first opening into the mixing space,

- astock flow is adapted to be supplied through a
second opening from a manifold into the mixing
space by means of an inlet pipe adaptable in the
opening,

- a stock flow diluted with dilution water in the
mixing space is adapted to be supplied through
a third opening from the mixing space forward in
the flow direction by means of an outlet pipe
adaptable in the opening, which outlet pipe is
adapted to be sealed against the inner surface of
the third opening,

- over its section between the second and third
openings, the dilution element is adapted to be
formed by a pipe sleeve, inside which said mix-
ing space is adapted to be formed, and the first
opening is adapted in the shell of the pipe
sleeve.

[0002] Theinventionalsorelatestoaheadboxofafibre
web machine.

[0003] Being a massive structural component, the ap-
plicant’s dilution element for headboxes is expensive to
manufacture. Moreover, due to the massiveness of the
structural component, it is also not possible to sensibly
change its dimensions afterwards. The structural com-
ponent is a solid sheet piece with the same width as the
entire machine, and holes have been machined in the
piece over the entire width of the machine for the stock
flow and dilution water supply taking place through it and
for their mixing inside the structural component.

[0004] Figure 1 shows one example of a prior art solu-
tion, with the headbox in cross section in the cross
direction of the machine. In the Figure, stock flow 38 is
supplied from manifold 26 through distribution plate 17,
inlet pipe 16 adapted init, dilution element 10’, outlet pipe
29 and distribution pipe 32 forward to the turbulence
generator (through an intermediate chamber) and from
there further to the wire section (not shown). Dilution
water supply has its own connection with opening 15
through pipe connection 21 adapted to dilution element
10'.

[0005] Dilutionelement 10 isformed by structural piece
11.1 and its cover 11.2 adapted and joined to each other
one after the other in machine direction MD. In this case,
mixing spaces 14 are formed inside dilution element 10’,
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and dilution water supplied into mixing spaces 14 is
mixed with the stock flow supplied into mixing spaces
14 from manifold 26. In this way, a single dilution element
10’ contains several separate mixing spaces 14 side by
side in the cross direction of the machine. As can be seen
in Figure 1, structural piece 11.1 and also its cover 11.2
are a sheet piece with a solid cross section and a height
which is considerably high with respect to the height of
the through-flow channel and mixing space 14, and its
manufacturing and also supporting to headbox struc-
tures 17’ also involve welding. When implemented in this
way, the structures become considerably expensive.
[0006] The objective of the present invention is to
accomplish a dilution element for the headbox of a fibre
web machine, where the dilution element has a light and
simple structure and is also easier to build. The charac-
teristic features of the dilution element according to the
invention will be more fully understood from claim 1.
Another objective of the invention is to accomplish a fibre
web machine headbox, which is easier to manufacture
and has a lighter structure. The characteristic features of
the headbox according to the invention will be more fully
understood from claim 10.

[0007] The inlet pipe of the dilution water element
extends into the pipe sleeve in the direction of travel of
the stock flow, to at least the first opening in the pipe
sleeve, and the inlet pipe is adapted to be sealed against
the inner surface of the pipe sleeve.

[0008] The design flow of the dilution element is easily
modifiable with the invention, because each dilution ele-
ment in the headbox is a separate structural item and
hence easily replaceable in the headbox. Moreover, the
dilution element and its manufacture tie less capital. The
manufacture of the dilution element is also simplified,
when, instead of a massive machined solid plate piece,
the dilution element can be implemented as a simple and
light pipe sleeve.

[0009] The manufacture ofthe dilution elementaccord-
ing to the invention does not require large-scale machine
tools. The further specification of the details of the ele-
ment during its design stage enables the implementation
of an as simple structure as possible, both in terms of
materials and structure. The other additional advantages
to be achieved with the invention are disclosed in the
description of the invention, and the characteristics are
disclosed in the claims.

[0010] The invention, which is not restricted to the
embodiments presented below, is described in more
detail by making reference to the enclosed drawings,
in which:

Figure 1  shows one example of a prior art dilution
element in the headbox in the cross section
in its machine direction,

Figure 2  shows two dilution elements according to
the invention when installed into place,

Figure 3  shows an exploded figure of one dilution ele-

ment shown in Figure 2,
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shows two dilution elements viewed from
above,

shows one dilution element shown in Figure
4 in cross section in the machine direction,
shows the dilution element that is shown in
cross section in Figure 5 separate from the
inlet and outlet pipes that can be connected
to it, and

shows one example of a headbox seen from
the side, where the dilution element accord-
ing to the invention can be applied, and its
placement therein.

Figure 4
Figure 5

Figure 6

Figure 7

[0011] Figure 2 shows one embodiment of dilution
elements 10 for headbox 30 of a fibre web machine.
The figure shows two dilution elements 10 as if they were
installed in parallel in headbox 30 without the other
surrounding structures in headbox 30. Dilution element
10 according to the invention is installable in a replace-
able mannerin connection with headbox 30 of a fibre web
machine, the more detailed structure of headbox 30 to be
presented on alevel of principle as an examplein Figure 7
and described further below in the description. The fibre
web machine can be a paper or board machine, pulp-
drying machine or tissue machine, among other things.
Headbox 30 is used for spreading and supplying stock
flow 44 to the forming section of a fibre web machine in a
manner known in itself.

[0012] Dilution element 10 is used for adjusting the
consistency of stock flow 38 coming from manifold
26.1, 26.2 before supplying the stock flow forward in flow
direction F in headbox 30. The purpose, principle of
operation and importance of dilution element 10 in head-
box 30 of a fibre web machine are obvious for a person
having ordinary skill in the art, which is why they are not
described in more detail here.

[0013] Dilution element 10 includes mixing space 14
adapted to be formed inside it and flow openings 15, 19
and 20 forinletand outlet. Mixing space 14, of which there
is now one in dilution element 10, is adapted to be formed
inside dilution element 10. As shown in Figure 5, dilution
water 37 is mixed in mixing space 14 in the set manner
into stock flow 38 supplied into mixing space 14, after
which diluted stock flow 44 exits mixing space 14 forward
in flow direction F. Stock flow 44 diluted in mixing space
14 is supplied further in flow direction F of headbox 30
towards the next section of headbox 30 and hence also
towards the forming section.

[0014] Openings 15,19, 20 included in dilution element
10 are adapted to converge in mixing space 14. Dilution
water 37 is adapted to be supplied through first opening
15 into mixing space 14. Stock flow 38 is adapted to be
supplied through second opening 19 from manifold 26.1,
26.2 into mixing space 14. This takes place by means of
inlet pipe 16 adaptable in opening 19. Inlet pipe 16 is
adapted to be sealed against inner surface 25 of second
opening 19. Stock flow 38 diluted with dilution water 37 in
mixing space 14 is adapted to be supplied as diluted
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stock flow 44 through third opening 20 from mixing space
14 forward in flow direction F. This takes place by means
of outlet pipe 29 adaptable in opening 20. Outlet pipe 29is
adapted to be sealed against inner surface 27 of third
opening 20.

[0015] The arrangement of openings 15, 19, 20 is
adapted in dilution element 10 so that second and third
openings 19, 20 are adapted in dilution element 10 on the
opposite sides of headbox 30 in flow direction F of head-
box 30. Opening 15 for dilution water and its flow direc-
tion, in turn, are mainly at a right angle or at a sharp angle
with respect to flow direction F of stock flows 38, 44.
[0016] Dilution element 10 is adapted to be formed by
pipe sleeve 11 over its section between second and third
openings 19, 20. In other words, in this case dilution
element 10 is a solid structural piece with a single part
and a single material and a pipe-like cross section in flow
direction F of headbox 30, adapted into the shape of a
pipe. Mixing space 14 is also adapted to be formed inside
pipe sleeve 11, between second and third openings 19,
20. The outer surface of shell 12 of pipe sleeve 11 is a
solid of revolution, such as a cylinder. The wall thickness
of shell 12is relatively small in relation to, forexample, the
diameter of pipe channel 13 formed inside pipe sleeve 11,
oringeneralinrelation to outer diameter D of pipe sleeve
11.

[0017] Figure 4 shows dilution elements 10.1, 10.2 of
Figure 2 from above, Figure 3 shows one dilution element
10 of Figures 2 and 4 as an exploded figure, and Figure 5
shows one dilution element 10 shown in Figures 2-4 in
cross section in machine direction MD. Figure 6, in turn,
shows dilution element 10 that is shown in cross section
in Figure 5 separate frominlet and outlet pipes 16, 29 that
can be connected to it. According to one embodiment,
inlet pipe 16 and outlet pipe 29 are adapted to be fastened
to dilution element 10 by means of spring pin fastening
22. Spring pin fastening 22 is adapted to influence inlet
pipe 16 and outlet pipe 29 through shell 12 of pipe sleeve
11. Pipe sleeve 11 includes, as shown in Figure 3,
notches 24 for spring pin fastening 22. During fastening,
spring pins 39 fit in notches 24. In this case, according to
one embodiment, inlet pipe 16 and outlet pipe 29 include
grooves 43 adapted on their outer surface 41, 42 as
shown in, for example, Figure 6, for spring pin fastening
22 of pipes 16, 20 to dilution element 10.

[0018] Sealing 23.1, 23.2 is adaptable between inner
surface 25 of inlet side opening 19 and inlet pipe 16 of
dilution element 10 as well as between the outlet side of
dilution element 10, in other words between inner surface
27 of third opening 20 and outlet pipe 29, as shown in
Figures 5 and 6. For sealing 23.1, 23.2, inlet and outlet
pipes 16, 29 have sealing grooves 45 shown in Figure 6,
into which grooves the seal (not illustrated) settles. While
the seal is in groove 45, the seal presses against inner
surfaces 25, 27 of second and third openings 19, 20.
Spring pin fastening 22 is adapted on the opposite side of
sealing 23.1, 23.2 with respect to the mixing chamber.
[0019] Outletend 16’ ofinlet pipe 16 of dilution element
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10 is located inside pipe sleeve 11. Inlet pipe 16 extends
into pipe sleeve 11 in the direction of travel of the stock
flow, at least to opening 15 of the pipe connection of pipe
sleeve 11. Dilution water 37 supplied through pipe con-
nection 21 of pipe sleeve 11 is advantageously directed to
the outer surface of inlet pipe 16, from where it is directed
into the stock flow through a ring-shaped opening, which
is formed between the ends of inlet pipe 16 and outlet pipe
29. Inlet end 29’ of outlet pipe 29 of dilution element 10 is
located inside pipe sleeve 11, advantageously in the
direction of travel of the stock flow after opening 15 of
the pipe connection of pipe sleeve 11. The mixed stock
flow and dilution water are supplied through outlet pipe
29.

[0020] According to one embodiment, the inner dia-
meter of pipe channel 13 (Figure 6) adapted to be formed
between second opening 19 and third opening 20 of pipe
sleeve 11 is adapted to be larger on the side of third
opening 20 than on the side of second opening 19. In this
way, it is possible to make the cross-sectional area of the
chamber space formed at the end of outlet pipe 29 bigger
than the cross section of inlet pipe 16. The result of this is
that aring-shaped gap, through which dilution water 37 is
supplied into mixing space 14 with the principle of ring
dilution, is formed between the ends of inlet pipe 16 and
outlet pipe 29. In other words, dilution water 37 is brought
together with stock flow 38 that is supplied from the
manifold into mixing space 14 and discharged into it from
inlet pipe 16 in a manner that surrounds stock flow 38.
Figure 5 shows well this size difference between the ends
of pipes 16, 29.

[0021] Figure 5 also shows well the small gap remain-
ing between the outlet end of inlet pipe 16 adapted in
mixing space 14 and the inlet end of outlet pipe 29, from
which gap dilution water 37 supplied into mixing space 14
through connection 21 can mix with main stock flow 38 of
headbox 30 coming along inlet pipe 16. In this way, mixing
space 14 is adapted to be formed in pipe sleeve 11, when
inlet pipe 16 and outlet pipe 29 are adapted in openings
19, 20 of pipe sleeve 11.

[0022] First opening 15, through which dilution is
brought into pipe sleeve 11 and further into its mixing
space 14, is adapted in shell 12 of pipe sleeve 11. First
opening 15 is adapted in shell 12 of pipe sleeve 11 to join
adapted pipe connection 21. Pipe connection 21 is ar-
ranged to join pipe sleeve 11, for example, perpendicu-
larly or at a sharp angle (in the direction of travel of stock
flows 38, 44).

[0023] In accordance with Figures 2 and 4, dilution
element 10, or now pipe sleeve 11, is adaptable to be
supported to headbox 30 structures 17, 18 indirectly by
means of inlet pipe 16 and outlet pipe 29. In this way, pipe
sleeve 11 is not in direct structural contact by, for exam-
ple, its shell 12 to headbox 30 structures 17, 18. In other
words, pipe sleeve 11 is arrangeable so that it is not
directly supported to headbox 30 structures 17, 18. On
their inlet side, dilution elements 10 can be fastened to
headbox 30 manifold 26.1, 26.2 via inlet pipe 16, for
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example, via distribution plate 17. The flow that turns
from manifold 26.1, 26.2 is supplied via inlet pipe 16 into
mixing space 14 adapted to be formed in pipe sleeve 11.
[0024] According to one embodiment, outer diameter
D of pipe sleeve 11 adapted to form dilution element 10 is
adapted as shown in Figures 2 and 4 so that adjacent
dilution elements 10.1, 10.2 arranged in connection with
headbox 30 are adapted to be supported to each otherin
cross direction CD of headbox 30. In this way, dilution
element 10.1 is adapted to be supported at its installation
site by its sides to adjacent elements 10.2 in order to
reduce the pressure load, which is usually significant,
considering the operating conditions of headbox 30. This
can be seen well in Figure 4, where dilution elements 10
are side by side and in contact with each other. Dilution
elements 10 are in contact with each other linearly only by
their sides, by their shell 12.

[0025] According to one embodiment, dilution element
10, in other words pipe sleeve 11, can be made from, for
example, plastic material, by using the die casting tech-
nique, for example. On the other hand, dilution element
10 can also be manufactured as a 3D printout, for ex-
ample.

[0026] In addition to dilution element 10, the invention
also relates to headbox 30, one example of which is
presented in Figure 7. The basic components of headbox
30 include manifold 26, 26.1, 26.2, dilution elements 10
and turbulence generator 33. The headbox shown in the
application example presented is a double layer headbox
31.

[0027] Mixing space 14 is adapted to be formedin each
dilution element 10, into which mixing space 14 stock flow
38 is adapted to be supplied from manifold 26.1, 26.2 via
inlet pipe 16, and into which mixing space 14 dilution
water 37 is adapted to be supplied in order to dilute stock
flow 38 in mixing space 14. Moreover, stock flow 44
diluted with dilution water 37 is adapted to be supplied
from dilution elements 10 forward in flow direction F of
headbox 30 via outlet pipe 29. Outlet pipe 29 can connect
to a distribution pipe included in piping 32, which distribu-
tion pipe supplies diluted stock flow 44 further to turbu-
lence generator 33, lip channel 34, slice 35 and further to
the forming section wire 36 for web W formation.
[0028] Dilutionelement 10is adilution elementaccord-
ing to the invention, where its section between second
and third openings 19, 20 is adapted to be formed by pipe
sleeve 11, inside which mixing space 14 is adapted to be
formed. Moreover, first opening 15, which supplies dilu-
tion water 37 into pipe sleeve 11, is adapted in shell 12 of
pipe sleeve 11.

[0029] According to one embodiment, in accordance
with Figures 2-6, manifold 26.1, 26.2 is fitted with dis-
tribution plate 17 provided with openings 40, the height H
of which distribution plate 17 is adapted to correspond to
dilution element 10. In this case, the height H of distribu-
tion plate 17 remains moderate and requires less materi-
al.

[0030] The solution according to the invention can also
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be utilised in headboxes with more than one tube row in
the manifold tube bank. In this case, for example, in
headboxes with two manifold tube banks one on top of
the otheritis possible to use a pipe sleeve that extends to
both tube banks in the height direction. In this case,
dilution water is supplied into tubes in both superimposed
tube banks through the same dilution connection.

[0031] Itisto be understood that the above description
and the related figures are only intended to illustrate the
present invention. The invention is hence not only re-
stricted to the above-presented embodiments, but sev-
eral different variations and adaptations of the invention
will also be obvious to a person having ordinary skill in the
art, which variations and adaptations are possible within
the inventive idea defined by the enclosed claims.

Claims

1. A dilution element for a headbox of a fibre web
machine, which dilution element is adaptable in con-
nection with a headbox (30) and which includes:

- at least one mixing space (14) adapted to be
formed inside the dilution element (10),

- openings (15, 19, 20) adapted in the dilution
element (10), adapted to merge in the mixing
space (14), where:

- dilution water (37) is adapted to be supplied
through the first opening (15) into the mixing
space (14),

- a stock flow (38) is adapted to be supplied
through the second opening (19) from a
manifold (26, 26.1, 26.2) into the mixing
space (14) by means of an inlet pipe (16)
adaptable in the opening (19),

- a stock flow (44) diluted with dilution water
(37) in the mixing space (14) is adapted to
be supplied through the third opening (20)
from the mixing space (14) forward in the
flow direction (F) by means of an outlet pipe
(29) adaptable in the opening (20), which
outlet pipe (29) is adapted to be sealed
against the inner surface (27) of the third
opening (20),

- over its section between the second and
third openings (19, 20), the dilution element
(10) is adapted to be formed by a pipe
sleeve (11), inside which said mixing space
(14) is adapted to be formed, and the first
opening (15) is adapted in the shell (12) of
the pipe sleeve (11),

characterised in that

- the inlet pipe (16) extends into the pipe
sleeve (11) in the direction of travel of the
stock flow, to at least the first opening (15) in
the pipe sleeve (11), and the inlet pipe is
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adapted to be sealed against the inner sur-
face (25) of the pipe sleeve (11).

2. A dilution element according to claim 1, charac-

terised in that the inlet end (29’) of the outlet pipe
(29) of the dilution element (10) is located inside the
pipe sleeve (11), advantageously in the direction of
travel of the stock flow after the opening (15) of the
pipe connection of the pipe sleeve (11).

3. A dilution element according to claim 1 or 2, char-

acterised in that the dilution element (10) is adap-
table to be supported to the headbox (30) structures
(17, 18) indirectly by means of the inlet pipe (16) and
the outlet pipe (29).

4. A dilution element according to claim 1 or 2, char-

acterised in that the first opening (15) is adapted to
the pipe connection (21), which is arranged to con-
nect to the pipe sleeve (11) perpendicularly or at a
sharp angle.

5. Adilution element according to any one of the claims

1-4, characterised in that the inlet pipe (16) and the
outlet pipe (29) are adapted to be fastened to the
dilution element (10) by means of a spring pin fas-
tening (22), which is adapted to influence them
through the pipe sleeve (11).

6. Adilution elementaccording to any one of the claims

1-5, characterised in that the outer diameter (D) of
the pipe sleeve (11) is adapted so that adjacent
dilution elements (10.1, 10.2) arranged in connec-
tion with the headbox (30) are adapted to be sup-
ported to each other in the cross direction (CD) of the
headbox (30).

7. A dilution element according to claim 5 or 6, char-

acterised in that a sealing (23.1, 23.2) is adaptable
between the inlet pipe (16) and outlet pipe (29) and
the inner surface (25, 27) of the dilution element (10),
and the spring pin fastening (22) is adapted on the
opposite side of the sealing (23.1, 23.2) with respect
to the mixing space (14).

8. Adilution element according to any one of the claims

5-7, characterised in that the pipe sleeve (11) in-
cludes notches (24) for the spring pin fastening (22).

9. Adilution element according to any one of the claims

1-8, characterised in that the inner diameter of the
pipe channel (13) adapted to be formed between the
second opening (19) and the third opening (20) of the
pipe sleeve (11) is adapted to be larger on the side of
the third opening (20) than on the side of the second
opening (19).

10. A fibre web machine headbox, which includes:
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- a manifold (26, 26.1, 26.2),

- dilution elements (10) with mixing spaces (14)
adapted to be formed therein, which mixing
spaces (14) are adapted to be supplied with a
stock flow (38) from a manifold (26, 26.1, 26.2)
through an inlet pipe (16) and with dilution water
(37)in order to dilute the stock flow (38) and from
which mixing spaces (14) a stock flow (44) di-
luted with dilution water (37) is adapted to be
supplied forward in the flow direction (F) of the
headbox (30) through the outlet pipe (29),

- aturbulence generator (33) and a pipeline (32)
leading to it from the dilution elements (10),

characterised in that the dilution element (10) is a
dilution element according to any one of the claims
1-9.

A headbox according to claim 10, characterised in
that the manifold (26) is fitted with a distribution plate
(17) provided with openings (40), the height (H) of
which distribution plate (17) is adapted to correspond
to the dilution element (10).

A headbox according to claim 10 or 11, charac-
terised in that the inlet pipe (16) and the outlet pipe
(29) include grooves (43) adapted on their outer
surface (41, 42) for the spring pin fastening (22) of
the pipes (16, 20) to the dilution element (10).
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