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Description

[0001] The invention relates to a fibre distributor for
forming an air-laid fibre web on a running endless form-
ing wire which, during operation, in principle is horizon-
tal, comprising a suction unit positioned under the form-
ing wire, a housing positioned above the forming wire,
and having at least one fibre inlet, and a base having a
number of flow openings, and a number of rotational
wings positioned above this base for distributing the fi-
bres along the upper side of the base.
[0002] Such a fibre distributor is used extensively in
systems where the fibre layer on the forming wire is sub-
sequently subjected to a number of processes which
convert the fibre layer to a continuous web in the form
of, for example, paper and synthetic paper materials of
the kind typically used for the production of various pa-
per products and hygienic articles.
[0003] The fibres are fed to the fibre housing via the
fibre inlet and are driven in a flow over the upper side of
the base by the wings which, during operation, rotate in
such a way that the fibres are evenly distributed over
the total area of the base.
[0004] At the same time, the suction unit generates
an air flow through the openings in the base and the
forming wire. This air flow successively pulls fibres with
it down through the openings in the base. As the open-
ings in the forming wire are smaller in size than the open-
ings in the base, the majority of these fibres lie in a de-
siredly even layer on the upper side of the forming wire,
or on a fibre layer formed in advance on the forming wire.
The forming wire continuously carries the fibre layer on
to the following processes mentioned above.
[0005] The base comprises conventionally a net with
a quadratic mesh. When the fibres comprise of, or con-
tain, short cellulose fibres, the mesh must be dimen-
sioned with a correspondingly small mesh aperture. A
fibre distributor such as this therefore has a compara-
tively small capacity.
[0006] One proposal to solve this problem is disclosed
in U.S. patent no. 4,355,066. This patent describes a
fibre distributor for forming short-fibred cellulose pulp on
a forming wire via a rectangularly meshed base net.
Thus, each flow opening in this known base net has both
a small and a large dimension, which means that the
flow area of the individual flow openings and thus the
capacity of the net is increased correspondingly.
[0007] For reasons of economy and strength, a mix-
ture of cheap cellulose fibres and more expensive, but
longer synthetic fibres are often used to produce fibre
web.
[0008] The base net is influenced by the differential
pressure generated by the suction unit. This means that
the thread of the base net must have a suitable thick-
ness in order to resist the resulting comparatively large
load. It has, however, become apparent that when using
the rectangularly meshed net mentioned in U.S. patent
no. 4,355,066, the short and long fibres become stuck

and block the net openings when passing through the
narrow gap between the thick thread of this net. The long
synthetic fibres also tend to get wound up in the thread
of the net. This means that the fibre distributor is peri-
odically out-of-service, and that the structure of the fibre
layer on the forming wire is very uneven.
[0009] From EP-A-0 226 939 is known a fibre distrib-
utor, which has a flow channel housinct for, during op-
eration, depositing the fibres onto an upstream surface
of a forming wire, which is located on an outer peripheral
rim section of a cylindrical drum assembly. The housing
is not provided with a base having a number of flow
openings as in the fibre distributor of the above named
US patent. The fibres are therefore air laid directly onto
the circular formincr wire during rotation of the drum.
The cylindrical drum assembly also has an inner drum
ring or attenuating layer having a number of small open-
ings, which in one embodiment could be small tapering
or conical bores. The only purpose off this attenuating
laver is to diminishing the pressure differential exerted
on the forming surface of the forming wire from a vacu-
um from a central vacuum duct. Therefore, the small
bores will, of necessity, only occupy a limited part of the
total area of the attenuating layer. Consequently said
layer is inapplicable to a forming wire.
[0010] The object of the invention is to provide a fibre
distributor of the kind mentioned in the opening para-
graph, which, even with a mixture of short and long fi-
bres and at high capacity, can constantly form a more
even and homogenous fibre layer on the forming wire
than is possible today.
[0011] The novel and unique features according to the
invention whereby this is achieved is the fact that the
flow openings of the base are defined by partitions which
diverge in a downwards direction. The consequent slip
created in the openings of the base thus efficiently pre-
vents the fibres from becoming stuck.
[0012] Each opening can, for example, have a quad-
ratic or rectangular area. In both cases, the same con-
siderable advantage can be obtained, in that the fibres
do not get caught and do not block the openings.
[0013] Depending on the structure which the resulting
fibre web is to have, and the character of the fibres used,
two opposite sides of each of the openings can extend
in the same direction as the transport direction of the
forming wire or can, alternatively, form an angle to the
forming wire.
[0014] In an especially advantageous embodiment,
the base of the fibre distributor can be formed as a grid
with grid bars, each grid bar having two sides which con-
verge in a downwards direction and which each forms
a partition in a flow opening. Such a grid can easily have
sufficient strength to resist load from the differential
pressure which the suction unit generates over the grid.
The slip in the grid occurs because the grid bars, seen
in the cross-section, are tapered from the upper side of
the grid to the under side of the grid.
[0015] The grid can expediently be produced with
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crossed grid bars joined at the corners of the openings
by, for example, welding or soldering.
[0016] Such joins can easily cause irregularities in the
surface in which the fibres can become stuck. In order
to eliminate this risk, the grid can be coated with, for
example, Teflon. This Teflon will not only cover these
irregularities but will also give the grid an even and
smooth surface having a very low friction coefficient.
[0017] Thus, the considerable advantage is further-
more obtained in that the fibres will flow more easily over
the upper side of the grid, thus improving distribution
along this surface. The fibres will also be distributed
more evenly. At the same time, the fibres will meet a
minimum of resistance during their passage through the
grid openings.
[0018] It should be noted that the same advantage
can be achieved by coating a base which is not shaped
like a grid, and that the openings do not necessarily have
to be quadratic or rectangular but could just as well have
any other suitable shape, for example, they could be
rhombic.
[0019] The invention will be explained in greater de-
tails below, describing only an example of an embodi-
ment where the advantageous characteristics and ef-
fects of the invention are stated with reference to draw-
ing, in which:

Fig. 1 is a diagrammatic side elevational view of a
fibre distributor according to the invention which is
placed over a fragmentarily shown forming wire,

Fig. 2 is a plan view of the fibre distributor in fig. 1,

Fig. 3 is a perspective plan view of a fragment of
the fibre distributor base grid illustrated in Figs. 1
and 2,

Fig. 4 is a cross-sectional view of a grid bar for the
base grid in Fig. 3.

Fig. 5 shows the same grid bar, but with a coated
surface, and

Fig. 6 shows a second embodiment of a base grid
according to the invention.

[0020] In the following it is presumed that the fibre dis-
tributor according to the invention belongs to a system
which produces paper web in the form of paper and syn-
thetic paper materials of the kind typically used for var-
ious paper products and hygienic articles.
[0021] In Figs. 1 and 2, the fibre distributor 1 is placed
at a comparatively short distance above a forming wire
2 which is part of the system.
[0022] The fibre distributor has a housing 3 with a
combined fibre and air inlet 4, and a base 6 with a large
number of evenly distributed flow openings 7. In the ex-
ample shown, there are three rows of rotors 8 positioned

above the base. In each row, there are eight rotors 8,
each comprising a rotational vertical shaft 9 with a lower
wing 10. During operation, the rotors are rotated via a
drive unit (not shown).
[0023] Only the front end of forming wire 2 is shown.
During operation, this runs with an upper wire part 11
and a lower wire part 12 over roller 13 in the direction
indicated by the arrow. The forming wire comprises a
net with a mesh which is fine enough to prevent a sub-
stantial amount of the fibre from passing through.
[0024] A suction box 14 is positioned under the upper
wire part 11 of the forming wire. During operation, a vac-
uum pump 15 sucks air from this via an air conduit 16.
[0025] When the system is in operation, the vacuum
pump 15 generates a negative pressure in suction box
14. The negative pressure is transmitted via the mesh
in the upper wire part 11 of the forming wire 2, and the
openings 7 of the base 6 to the housing 3. From here,
fibre and air respectively are sucked into the housing via
the combined fibre and air inlet 4. The air continues in
a flow through the openings of the base and the mesh
of the forming wire down to suction box 14.
[0026] The rotors 8 set the fibres in flow across the
upper side of base 6, along the paths indicated by the
dotted lines. Thus, the fibres are distributed evenly over
the total area of the base.
[0027] The air flow through the openings 7 of the base
6 successively rakes some of the fibres which run in
flows along the upper side of the base down onto the
forming wire 2, where the majority of the fibres remain
because they are not able to penetrate the fine mesh of
the forming wire. The upper path 11 of the forming wire
2 transports the formed fibre layer 17 further in the di-
rection of the arrow for treatment in the following proc-
ess stages of the system.
[0028] Fig. 3 fragmentarily shows a fibre distribution
base in the form of a grid 18 which is welded together
of crossed grid bars 19. These define the flow openings
20.
[0029] The grid bars must have sufficient resisting
moment against bending in order to ensure that the grid
in its entirety is strong enough to absorb load from the
differential pressure over the grid which has been
formed by the vacuum pump. In order to maintain the
capacity of the fibre distributor at the required high level,
the bars must be comparatively narrow so that they do
not block too much of the total flow area of the grid. As
the grid bars must have a comparatively large resisting
moment, it is necessary for the bars to be comparatively
tall.
[0030] The flow openings 20 therefore have the ap-
pearance of channels which the fibres must force on
their passing between the upper and lower side of the
grid. The fibres will, anything else the same, tend to pack
and block such channel-shaped flow openings.
[0031] As shown in Fig. 4, each grid bar tapers in a
downwards direction so that a slip is formed in the chan-
nel-shaped flow openings. This prevents the fibres from
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packing.
[0032] The two sides of the bars mutually form an an-
gle of between 5 and 35° and especially between 10 and
25°. This provides a good slip and at the same time a
strong bar.
[0033] A strong bar which, at the same time, blocks
the flow area of the grid as little as possible, is also ob-
tained in that the height of the bar is between 1 and 5
times greater than its width at the upper side of the grid.
The advantage of such a narrow and tall grid bar profile
is that it is impossible or at least very difficult for the long
synthetic fibres to become entangled in the bars.
[0034] Fig. 5 shows an embodiment according to the
invention where all of the grid bars 21 are coated with,
for example, Teflon 22. This is to reduce the friction co-
efficient of the surface and also to smooth over any ir-
regularities at e.g. the welds in the corners between the
crossed bars.
[0035] Fig. 6 shows a variation 23 of the embodiment
18 shown in fig. 3. Here, the same grid bars 19 are used
but in this case, they are placed above each other. With
this design, the grid bars are easy to join together with
spot welding. This design is especially suitable for grids
having rectangular openings.

Claims

1. A fibre distributor (1) for forming an air-laid fibre web
(17) on a running endless forming wire (2) which,
during operation, preferably is horizontal, and com-
prising a suction unit (14) positioned under the form-
ing wire, a housing (3) positioned above the forming
wire and having at least one fibre inlet (4), and a
base (16) having a number of flow openings (7), and
a number of rotational wings (10) positioned above
this base for distributing the fibres along the upper
side of the base, characterised in that the flow
openings (7) of the base are defined by partitions
diverging in a downwards direction.

2. A fibre distributor (1) according to claim 1, charac-
terised in that the two opposite partitions in a flow
opening together form an angle of between 5 and
35° and especially between 10 and 25°.

3. A fibre distributor (1) according to claim 1 or 2, char-
acterised in that each opening has a quadratic ar-
ea.

4. A fibre distributor (1) according to claim 1, 2, or 3,
characterised in that each opening has a rectan-
gular area.

5. A fibre distributor (1) according to any of the claims
1 - 4, characterised in that two of the opposite
sides of each opening are extending mainly parallel
with the transport direction of the forming wire (2).

6. A fibre distributor (1) according to any of the claims
1 - 4, characterised in that two of the opposite
sides of each opening forms an angle with the trans-
port direction of the forming wire (2).

7. A fibre distributor (1) according to any of the claims
1 - 6, characterised in that the base (6) is a grid
(18) having grid bars (19), each having two sides
converging in a downwards direction and each
forming a partition in a flow opening (7).

8. A fibre distributor (1) according to claim 7, charac-
terised in that the height of each grid bar (19) is
between 1 and 5 times greater than its width at the
upper side of the grid (18).

9. A fibre distributor (1) according to claim 7 or 8, char-
acterised in that the crossed grid bars are joined
at cross points by for example, welding or soldering.

10. A fibre distributor (1) according to any of the claims
1 - 9, characterised in that the base (6) is coated
with, for example, Teflon.

Patentansprüche

1. Faserverteiler (1) zum Bilden eines luftgelegten Fa-
servlieses (17) auf einem endlos laufenden Form-
draht (2) der im Betrieb vorzugsweise horizontal ist
und eine Saugeinheit (14), die unter dem Formdraht
angeordnet ist, ein Gehäuse (3), das oberhalb des
Formdrahts angeordnet ist und wenigstens einen
Fasereinlass (4) und eine Basis (16) mit einer An-
zahl von Strömungsöffnungen (7) und einer Anzahl
von Drehflügeln (10) hat, die oberhalb der Basis
zum Verteilen der Fasern entlang der oberen Seite
der Basis angeordnet ist, aufweist, dadurch ge-
kennzeichnet, dass die Strömungsöffnungen (7)
der Basis durch Trennwandungen begrenzt wird,
die nach unten divergieren.

2. Ein Faserverteiler (1) nach Anspruch 1, dadurch
gekennzeichnet, dass die beiden gegenüberlie-
genden Trennwandungen in einer Strömungsöff-
nung miteinander einen Winkel zwischen 5° und
35° und vorzugsweise zwischen 10° und 25° bilden.

3. Ein Faserverteiler (1) nach Anspruch 1 oder 2, da-
durch gekennzeichnet, dass jede Öffnung eine
quadratische Erstreckung hat.

4. Ein Faserverteiler (1) nach Anspruch 1, 2 oder 3,
dadurch gekennzeichnet, dass jede Öffnung eine
rechteckige Erstreckung hat.

5. Ein Faserverteiler (1) nach einem der Ansprüche 1
- 4, dadurch gekennzeichnet, dass zwei der ge-
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genüberliegenden Seiten jeder Öffnung sich im we-
sentlichen parallel zu der Transportrichtung des
Formdrahtes (2) erstrecken.

6. Ein Faserverteiler (1) nach einem der Ansprüche 1
- 4, dadurch gekennzeichnet, dass zwei der ge-
genüberliegenden Seiten jeder Öffnung einen Win-
kel mit der Transportrichtung des Formdrahtes (2)
bilden.

7. Ein Faserverteiler (1) nach einem der Ansprüche 1
- 6, dadurch gekennzeichnet, dass die Basis (6)
ein Gitter (18) mit Gitterstangen (19) ist, die jeweils
zwei Seiten haben, die nach unten konvergieren
und jeweils eine Trennwandung in einer Strö-
mungsöffnung (7) bilden.

8. Ein Faserverteiler (1) nach Anspruch 7, dadurch
gekennzeichnet, dass die Höhe jeder Gitterstan-
ge (19) ein bis fünf mal größer als seine Breite an
der oberen Seite des Gitters (18) ist.

9. Ein Faserverteiler (1) nach Anspruch 7 oder 8, da-
durch gekennzeichnet, dass die sich kreuzenden
Gitterstangen an den Kreuzungspunkten, bei-
spielsweise durch Verschweißen oder Verlöten,
miteinander verbunden sind.

10. Ein Faserverteiler (1) nach einem der Ansprüche 1
- 9, dadurch gekennzeichnet, dass die Basis bei-
spielsweise mit Teflon beschichtet ist.

Revendications

1. Distributeur de fibres (1) destiné à former une feuille
de fibres continue (17) appliquée par jet d'air sur
une toile de formage sans fin en mouvement (2) qui
est de préférence horizontale en fonctionnement,
et qui comprend un organe d'aspiration (14) posi-
tionné sous la toile de formage, un réceptacle (3)
positionné au dessus de la toile de formage et pos-
sédant au moins une entrée de fibres (4), et une
base (16) ayant un certain nombre d'ouvertures de
passage (7), et un certain nombre d'ailettes rotati-
ves (10) positionnées au dessus de cette base pour
distribuer les fibres le long du côté supérieur de la
base, caractérisé en ce que les ouvertures de pas-
sage (7) de la base sont formées par des cloisons
de séparation qui divergent dans une direction vers
le bas.

2. Distributeur de fibres (1) selon la revendication 1 .,
caractérisé en ce que les deux cloisons de sépa-
ration opposées d'une ouverture de passage for-
ment entre elles un angle compris entre 5° et 35°
et en particulier compris entre 10° et 25°.

3. Distributeur de fibres (1) selon la revendication 1 ou
2, caractérisé en ce que chaque ouverture a une
surface carrée.

4. Distributeur de fibres (1) selon la revendication 1, 2
ou 3, caractérisé en ce que chaque ouverture a
une surface rectangulaire.

5. Distributeur de fibres (1) selon l'une quelconque
des revendications 1 à 4, caractérisé en ce que
deux des côtés opposés de chaque ouverture
s'étendent en étant principalement parallèles à la
direction de transport de la toile de formage (2).

6. Distributeur de fibres (1) selon l'une quelconque
des revendications 1 à 4, caractérisé en ce que
deux des côtés opposés de chaque ouverture for-
ment un certain angle avec la direction de transport
de la toile de formage (2).

7. Distributeur de fibres (1) selon l'une quelconque
des revendications 1 à 6, caractérisé en ce que la
base (6) est un treillis (18) muni de poutrelles (19),
chacune d'elles ayant deux côtés qui convergent
dans une direction vers le bas et formant une cloi-
son de séparation dans l'ouverture de passage (7).

8. Distributeur de fibres (1) selon la revendication 7,
caractérisé en ce que la hauteur de chaque pou-
trelle (19) est comprise entre 1 et 5 fois la valeur de
sa largeur prise sur le côté supérieur du treillis (18).

9. Distributeur de fibres (1) selon la revendication 7 ou
8, caractérisé en ce que les poutrelles qui s'entre-
croisent sont reliées les unes aux autres à des
points de croisement, par exemple par soudage ou
par brasage.

10. Distributeur de fibres selon l'une quelconque des
revendications 1 à 9, caractérisé en ce que la base
(6) est revêtue, par exemple avec du Teflon.
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