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A fibre distributor (1) forms an air-laid fibre web (17) on a running endless forming wire (2) which, during operation, in principle Is
horizontal. The fibre distributor comprises a suction unit (14) positioned under the forming wire, a housing (3) positioned above the
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(57) Abstract

A fibre distributor (1) forms an air-laid fibre web (17) on a running endless forming wire (2) which, during operation, in principle
is horizontal. The fibre distributor comprises a suction unit (14) positioned under
forming wire and having at least one combined fibre and air inlet (4), and a base (6)

rotational wings (10) positioned above this base. These wings distribute the fibres al
a gnd (18) with grid bars (19) which taper in a downwards direction. In the flow openings (20) of the grid, a slip ts advantageously formed

which prevents the fibres from packing together and blocking the openings during operation. The fibre distributor is thus, at a continuous
high capacity, able to form an even and homogenous fibre layer on the forming wire.

having a number of flow openings (7), and 2 number of
ong the upper side of the base. The base s designed as

the forming wire, a housing (3) positioned above the |
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The invention relates o a fibre distributor for Iorming ar

air-1aid fibre web on = running endless Iorming wire whic:n,
during operation, in principle 1s horizontal, comprising a
suction unit wposition=ad under the forming wire, a housing

positioned above the Iforming wire, and having at least one

fibre inletc, and a base having a number oif flow openings, and a

numbery of rotational wings positioned above t©hlis base Ior

~~

distributing the fibres zlong the upper side 0L tne base.

Such a fibre distributor 1is used extensively n systems wnere
Y =

ry on th2 Iforming wire 1s subseqguent.y subjectea

o & number of procssses wnich convert the fibre

Rad

1
continuous web in the form of, for example, paper and synthetac

paper materials of the kind typically used tfor cthe proauction

of various paper »roducts and hygienic articles.

The fibres are fed to tne fibre housing wvia the [ibre i1nlet and
are driven in a flow over the upper side of the base by tne
wings whicnh, during operation, rotate iIn such a way that the

“ibres are evenlyv distributed over the total area oI the base.

At *+“he same time, -—he suctlon unit generates an a&ir Ilow
through the openings in the base and the forming wire. This air
flow successively pulils fibres with 1t down through the
openings in the base. 2As the openings in the forming wire are
smaller in size than tne openings in the base, the majority ot
these fibres lie in a desiredly even layer on the upper side ot
the forming wire, or on & fibre layer formed in advance on the

forming wire. The forming wire continuously carries the Iibre

layer on to the following processes mentioned above.

The base comprises conventionally a net with a quadratic mesh.
When the fibres comprise of, or contain, short cellulose

fibres, the mesh must be dimensioned with a correspondingly
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small mesh aperture. A fibre distributor such as this therefore

has a comparatively small capacity.

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 wvia 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.

For reasons of economy and strength, a mixture of cheap

cellulose fibres and more expensive, but longer synthetic
fibres are often used to produce fibre web.

i r
The base net 1s influenced by the differential pressure

generated by the suction unit. This means that the thread of

the base net must have a suitable thickness in order toO 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 periodically out-

of-service, and that the structure of the fibre layer on the

forming wire is very uneven.

From EP-A-0 226 939 is known a fibre distributor ., _which has a

s can aae

fibres onto an upstream surface of a forming wire, which is

located on an outer peripheral rim section of a cyvlindrical
drum assembly. The housing is not provided with a base having a
number of flow openings as in_ the fibre distributoxr of the

above named US patent. The fibres are therefore air 1laid

flow channel housing for, during operation, depositing the

directly onto the circular forming wire during rotation of the

AMENDED SHEET
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drum. The cylindrical drum assembly also has an inner drum ring

or attenuating layver having a number of small openings, 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 vacuum from a central _vacuum duct.

Therefore, the small bores will, of necessity, only occupy a
limited pvart of the total area of the attenuating laver.

Conseguently said layer is inapplicable to a forming wire.

The object of the invention is to provide a fibre distributor
of the kind mentioned in the opening paragraph, which, even
with a mixture of short and long fibres and at high capacity,
can constantly form a more even and homogenous fibre layer on

the forming wire than is possible today. 4

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 conseguent slip created in the openings of the

base thus efficiently prevents the fibres from becoming stuck.

Each opening can, for example, have a quadratic or rectangular
area. In both cases, the same considerable advantage can be

obtained, in that the fibres do not get caught and do not block

the openings.

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.

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 converge in a downwards direction

AMENDED SKEET
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and which each forms a partition 1in 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 1n the cross-section, are tapered from the upper

side of the grid to the under side of the grid.

The grid can expediently be produced with crossed grid bars
Jjoined at the corners of the openings by, for example, welding

or soldering.

Such joins can easilly cause irreqularities 1in the surface 1in
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 1rregularities but will also
give the grid an even and smooth surface having a very low

friction coefficient.

TDO-RED #8326728 v. 1
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Thus, the considerable aavantage 1S wrthermore obtained 1in
“hat the fibres will flow more easily over the upper side of

the ¢rid, thus improving distribution along this surtace. The

fibres will also be distributed more evenly. At tne same time,

crhe fibres will meet a minimum O resistance during their

()]

passage through the grad openings.

-t should be noted that the same advantage can pDe achieved Dby
coating a base which is not shaped like & gric, and that the

spenings do not necessarily have to be guadratic or rectangular

-

but could Jjust as well have any other sultable shape, for

example, they could pbe rhompic.

|

The 1nvention wiil b2 &X

plained iIn greater astails bpelow,
15  describing only an example of an embodiment where tne
advantageous characteristics and effects of the 1nvention are

stated with reference tc arawing, 1n which:
ig. 1 1is a diagrammatic side elevational view of a tipre
20 distribputor according to the invention which 1is placed over a

fragmentarily shown forming wire,

Fig. 2 is a plan view of the fibre disctributor 11 rig. 1,

05 Fig. 3 is a perspective plan view of & Iragment Of cne tf[ibre
distributor base grid illustrated in Figs. 1 ana 2,
Fig. 4 is a cross-sectional view of a grid bar for the base
grid in Fig. 3.

30

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

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

the invention.
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In the following 1t 1is presumed that the fZbre distriputor

according to the invention belongs to a system which produces

paper web in the form of paper and synthetic paper materials or

the kind typically used for various paper products and nhygienic

articles.

In Figs. 1 and 2, the zIibre distriburtor 1 =-s placea at a
comparatively short distance above a Iorming wire 2 which 1s

part of the system.

The fibre distributor has & housing 3 with a combined fibre anad

air 1nlet 4, and a Dpase o with & large numper oL 2avenly
distributed flow openings 7. In the example snown, Cnere are
threae rows o- rotors 8 positcioned above the base. In eacn row,

there are eight rotors 8, each comprising & rotational vertical
shaft 9@ with a lower wing 10. During operation, the rotors are

rotated via a drive unit (not shown) .

Only the front end of forming wire 2 1s shown. During

operation, %this runs with an upper wire part 11 and a lower

™

wlre paxtc .-

over roller 13 1in the direction indicated by the
arrow. The forming wire comprises a net with a mesh which 1s

fine enough to prevent a substantial amount of the If:ipre Ifrom

passing tnhrough.

A suction box 14 is positioned under the upper wire part 11 ot

| —

the forming wire. During operation, a vacuum pump 15 sucks air

Irom this via an alr conduit 16.

When the system is in operation, the vacuum pump 15 generates a
negative pressure in suction box 14. The negative pressure 1S
transmitted via the mesh in the upper wire part 11 oif the

forming wire 2, and the openings 7 of the base 6 to the housing

3. From here, fibre and ailr respectively are sucked into the

housing via the combined fibre and air 1inlet 4. The aly
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continues in a flow through the openings of the base and the

mesn of the forming wire down to suction box 14.

The rotors 8 set the fibres in flow across the upper side ot

~

hpase ©, along the paths 1indicated by the dottea lines. Thus,

rne fibres are distributed evenly over the total area of the
base.

The air flow through the openings 7 of the base 6 successively

—

rakes some of the fibres which run 1n flows along the upper

side of the base down onto the forming wire

2, where the

majoricy of the fibres remain because they are not able to
penatrate the fine mesh of the forming wire. The upper path 11
Of +the forming wire 2 transports the formed fibre laver 17
‘urtner in the direction of the arrow for rctreatment i1n the

foliowing process stages of the system.

ig. 3 fragmentarily shows a fibre distribution base in the
rm of a grid 18 which is welded together of crossed grid bars

O
19. These define the flow openings 20.

The grid bars must have sufficient resisting moment against

.

bending in order to ensure that the grid in 1ts entirety 1s

strong enough to absorb load from the differentizl pressure
over tche grid whicnh has bpbeen formed by the vacuum pump. In
order to maintain the capacity of the fibre distributor at the
recquired high level, the bars must be comparatively narrow soO

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 1s necessary for the bars to be
comparatively tall.

The flow openings 20 therefore have the appearance 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.

AT A A IV 1SN A 5 1§ P 1 3l B R O et SR Iy St i 220 By RN I 54 RN T TR (LA AR R S0 o R « THRZE 1L NI 01 S e E g ettt e
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As chown in Fig. 4, each grid bar tapers 1n a downwards

direction so that a slip 1s formed in the channel-shaped flow

openings. This prevents the fibres from packing.

The two sides of the bars mutually form an angle of betwean 5

O

and 25° and especially between 10 and 25°. This provides a gooa

slip and at the same time a strong bar.

A strong bar which, at the same time, blocks the Ilow area or
the grid as little as possible, is also obtained in that the

p—

neignt of the bar is between 1 and 5 times greater tThan 1TS

width at the upper side of the grid. The advantage o0I such a

- I -,

narrow and -all grid bar profii= 1s that 1t 1s i1mpossidble or ac
leasz verv difficult for the long synthet

1c fibres ©HD DpDacome

antangied 1n the bars.

L

Fig. shows an embodiment according to the invention wnhere all
of the grid bars 21 are coated with, for example, Teilon 22

This is to reduce the friction coefficient oi the suriface and
also o smooth over any irregularities at e.g. the welds i1n the

cornexrs batween the crossed bars.

—

Fig. 5 shows a variation 23 of the embodiment 138 snown in I1g.

3. Here, tne same grid bars 19 are used but in this case, they
are placed above each other. With this design, the grid pars
are easy to join together with spot welding. This design 1s

especially suitable for grids having rectangular openings.
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CLAIMS

1. A fibre distributor (1) for forming an air-laid fibre web (17) on a running endless forming
wire (2) comprising a suction unit (14) positioned under the forming 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. The fibre distributor according to claim 1 wherein the fibre distributor 1s horizontal

during operation.

3. The fibre distributor (1) according to claim 1 or 2, characterised in that the two opposite

partitions in a flow opening together form an angle of between 5 and 35°.

4, The fibre distributor according to claim 3, wherein the angle formed is between 10 and
25°.
5. The fibre distributor (1) according to claim 1, 2, 3, or 4, characterised in that each

opening has a quadratic area.

6. The fibre distributor (1) according to claim 1, 2, 3, or 4, characterised in that each

opening has a rectangular area.

ITDO-RED #8326569 v. 2
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7. The fibre distributor (1) according to any one of claims 1 to 6, characterised in that two of
the opposite sides of each opening are extending mainly parallel with the transport direction of

the forming wire (2).

8. The fibre distributor (1) according to any one of claims 1 to 6, characterised in that two of

the opposite sides of each opening forms an angle with the transport direction of the forming
wire (2).

0. The fibre distributor (1) according to any one of claims 1 to 8, characterised 1n that the
base (6) is a grid (18) having arid bars (19), each having two sides converging in a downwards

direction and each forming a partition in a flow opening (7).

10.  The fibre distributor (1) according to claim 9, characterised 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).

11.  The fibre distributor (1) according to claim 9 or 10, characterised in that the crossed grid

bars are joined at cross points.

12.  The fibre distributor according to claim 11, wherein the crossed grid bars are joined by

one of welding and soldering.

13.  The fibre distributor (1) according to any one of claims 1 to 12, characterised 1n that the

base (6) 1s coated.

14.  The fibre distributor according to claim 13, wherein the base 1s coated with Tetlon™,

TDO-RED #8326569 v. 2
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