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The Iinvention relates to a device for dewatering and defibrating ligno-cellulose material using a screw. It is primarily characterised
by a defibrating element (9) directly adjoining the body (2') of a first screw.
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Summary

The invention relates to a device for dewatering and defibrating ligno-
cellulose material using a screw. It is primarily characterised by a

defibrating element (9) directly adjoining the body (2) of a first screw.
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PROCESS FOR DEWATERING AND DEFIBRATION LIGNOCELLULOSE
MATERIAL

The invention relates to a process for dewatering and defibrating ligno-

cellulose material using a screw.

So far, screw presses or plug feeders have been used to dewater wood
chips or other ligno-cellulose material. In these devices, the material is
primarily compressed, during which process it is defibrated to some extent
and dewatered. In order to achieve better dewatering, the material must
be defibrated further, which is bfteh achieved with two intermeshing
double screws or single screws with discontinuous screw flights and

shearing pins. Controlied defibrating is not possible on these machines,

thus the dewatering capacity is also limited.

The invention should now provide controlled defibrating and optimum

dewatering resullts.

It is, therefore, characterised by a defibrating element directly adjoining

the body of a first screw. Controlled defibrating is made possible by this

special defibrating element.

A favourable further development of the invention is characterised by the
defibrating element having a conical shape. With this conical design, the

pressure build-up is improved and thus, better dewatering is achieved.

More specifically, the present invention provides a device for dewatering
and defibrating lingo-cellulose material using a rotatable dewatering screw
in which the material is dewatered and compacted and which is directly
followed by defibrating elements defining a refining gap therebetween,
wherein the improvement comprises that a the defibrating element is rigidly
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connected to the dewatering screw for co-rotation therewith and the
defibrating element has a conical shape which decreases in diameter along

the flow direction of the maternial.

The present invention also provides a device for dewatering and defibrating
ligno-celiulose material as the material flows in a direction from input to
output ends of the device, comprising a dewatering section having a screw
formed on a screw shaft rotatable about a screw axis. and situated within a
screw casing for dewatering and compacting the ligno-cellulose material,
and a conical defibrating element rigidly extending from the screw shaft

along the screw axis and having a diameter which decreases in the direction
of material flow.

An advantageous configuration of the invention is characterised by the
defibrating element containing ribs, where the ribs are mounted at an
angle to the screw axis. With the defibrating ribs, defibrating can be

controlled even more effectively and some conveying effect also achieved

at the same time.
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A favourable further development of the invention is characterised by the
conical defibrating element being surrounded by a conical casing, where
the conical casing can have internal ribs which advantageously form an
angle to the screw axis. The combination of conical defibrating element
and conical casing provides a defined, constant gap through which the

material is conveyed or pressed. Thus, it is possible to control defibrating

even more effectively.

A favourable configuration of the invention is characterised by a movable
defibrating element which can be displaced in axial direction or,
alternatively, a conical casing that can be moved in axial direction. Since

either the defibrating element or the casing can be displaced, the gap can

be set while the machine Is in operation.

An advantageous further development of the invention is characterised by
the conical casing having openings, for example drilled holes or slits, for

the liquid to drain off. In this way, more liquid can be removed in this part

of the machine.

A favourable configuration of the invention iIs characterised by a further
screw adjoining the defibrating element. This is used to further compress

the material and achieve even better dewatering.

An advantageous further development of the invention is characterised by
the shaft of the further screw containing drill holes which are connected to
a hole drilled through the centre of this shaft, where the hole in the centre
of this shaft continues through the defibrating element to the shaft of the
first screw and can be connected to openings in this shaft. As a result, the

steam which builds up in the final section can be used conveniently to pre-

heat the material.
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An alternative configuration of the invention is characterised by a pressure
casing being mounted over the further screw, the defibrating element and
the end of the first screw, where the pressure casing can be connected to
a pipe containing a device to pre-heat the material. Thus, the material can

be pre-heated before entering the device as a whole.

A further alternative configuration is characterised by the defibrating
element and/or the conical casing containing grooves to re-circulate the
steam. In this way, the steam can be used directly for pre-heating in the

screw section without any great steam losses.

The invention is described below in examples and with reference to the

drawings, where

Fig. 1 shows a section through a device for dewatering and defibrating
according to the invention, Fig. 2 contains a section through the line 1I-ll in
Fig. 1, Fig. 3 shows a detail from the area around the defibrating element
with internal steam recirculation, Fig. 4 contains the same detail with
external steam recirculation for external pre-heating and Fig. 5 shows a

detail illustrating the grooves for steam recirculation.

Fig. 1 shows a device 1 according to the invention with a shaft 2 and
screw flighting 3, where the shaft 2 is driven via the drive shaft 4. The

material to be dewatered, such as wood chips, is fed into the screw 3

through an input opening 5. In the dewatering section 6 adjoining the inlet

area, the diameter of the screw shaft 2' increases continuously in order to

thus reduce the cross-section and generate higher pressure for

dewatering. In this section, the screw shaft 2' is surrounded by a screen
casing 7 through which the water can drain off. The defibrating section 8

adjoins this dewatering section 6. Here, a cone 9, which is connected to

the screw shaft 2' and fitted with conveyor-defibrator ribs 10, rotates in a

conical shell 11, which also has defibrating ribs 10" on the side of the shell
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facing the cone. As shown in Fig. 1, a further dewatering section 12
adjoins this defibrating section 8. In this further dewatering section, a
screw shaft 13 with screw flighting 14 presses more liquid out of the
loosened and partly defibrated material, with the water draining off through

the openings in the screen shell 15. At the exit end 16, the device can be
connected, for example, to a material silo, where the material plugs
formed prevent any steam that may be in the silo from escaping. The
entire screw unit (shaft 2, 2', cone 9, shaft 13) can be built such that it can
be moved in the direction of the arrow 17. Thus, the gap between the
cone 9 and the conical shell 11, and with it the defibrating efficiency, can

be carefully set and controlied.

Fig. 2 shows a section through the line ll-ll in Fig. 1. Here, the defibrating
ribs 10' on the cone 9 and the defibrating ribs 10" on the conical shell 11
are shown clearly. Figs. 2a and 2b show a developed view of possible
patterns for the defibrating ribs 10' and 10". The pattern in Fig. 2a
generates a greater shearing effect and thus, better defibration, while the
pattern in Fig. 2b provides better loosening of fibres and conveying of the

material. Thus, the more suitable design can be selected depending on

the application and requirements.

Fig. 3 illustrates a variant of the invention where the steam generated by
the pressure is fed through bore holes 18 into a hole 17 drilled through the
centre of the shaft 13 of the further screw. This bore hole 17 runs through
the cone 9 into the shaft 2' in the dewatering section 6 of the first screw,
from where the steam is fed through appropriate bore holes 19 into the
material, which is under lower pressure, thus pre-heating the material.
This results in better dewaterability in the dewatering zone 6 and the

temperature causes the fibre bundles to break down, which leads to lower

energy consumption for defibrating.
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Fig. 4 shows an alternative to the arrangement in Fig. 3, where the steam
generated here is collected in a pressure casing 20 mounted above the
area containing the further screw 13, 14, the defibrating element 9 and the
end of the first screw, and then fed through a pipe 21 to pre-heat material
before it enters the overall device. The water squeezed out of the material
is drained out of the pressure casing 20 through a pipe 22. As an

alternative, the steam can also be distributed here along grooves in the

conical part, thus preventing any heat loss.

An alternative to the arrangement in Fig. 4 is shown in Fig. 5, where the

steam is re-circulated along grooves 23 in the conical casing 11.

The invention is not limited to the examples shown. On the contrary, it
covers, for example, rounded cross-sections on the defibrating ribs, as
well as angular cross-sections. [t would also be possible to use a shaft

with a constant diameter, rotating in a screen basket which converges in a

conical shape.
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The embodiments of the invention in which an exclusive property or

privilege is claimed are defined as follows:

1. A device for dewatering and defibrating lingo-cellulose material using a
rotatable dewatering screw in which the material is dewatered and compacted
and which is directly followed by defibrating elements defining a refining gap
therebetween, wherein the improvement comprises that a said defibrating
element is rigidly connected to the dewatering screw for co-rotation therewith and
said defibrating element has a conical shape which decreases in diameter along

the flow direction of the material.

2. The device according to claim 1, wherein the defibrating element contains
rbs.
3. The device according to claim 2, wherein the ribs are mounted at an angle

to the rotation axis of the screw.

4. The device according to claim 3, wherein the conical defibrating element

is surrounded by a conical casing.

5. The device according to claim 2, wherein the conical defibrating element

is surrounded by a conical casing.

6. The device according to claim 1, wherein the conical defibrating element

is surrounded by a conical casing.

7. The device according to claim 6, wherein the conical casing has internal
ribs. '
8. The device according to claim 7, wherein the ribs form an angle to the

rotation axis of the screw.
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9. The device according to claim 6, wherein the conical casing is movable

axially along the rotation axis of the screw.

10. The device according to claim 6, wherein the conical casing has openings
for draining liquid expressed during defibrating.

11. The device according to claim 6, wherein said dewatering screw
constitutes a first screw having a first shaft, and a second screw having a second
shaft rigidly extends from the defibrating element coaxially with said first screw.

12. The device according to claim 11, wherein a pressure casing is mounted

over the second screw, the defibrating element, and a portion of the first screw.

13. The device according to claim 12, wherein at least one of the defibrating

element and the conical casing contains grooves to recirculate steam.

14. The device according to claim 1, wherein the defibrating element and the

screw shaft are movable axially along the rotation axis of the screw.

15. The device according to claim 14, wherein the conical defibrating element

is surrounded by a conical casing.

16. The device according to claim 1, wherein said dewatering screw
constitutes a first screw having a first shaft, and a second screw having a second
shaft rigidly extends from the defibrating element coaxially with said first screw.

17. The device according to claim 16, wherein said second shaft contains
surface holes connected to an axial bore in the center of said second shatt.

18. The device according to claim 17, wherein the bore in the center of said
second shaft continues through the defibrating element into the first shaft and is
connected to openings at the surface of said first shatft.
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19. The device according to claim 16, wherein a pressure casing is mounted

over the second screw, the defibrating element, and a portion of the first screw.

20. The device according to claim 19, wherein the pressure casing is

connected to a pipe containing means to pre-heat the material.

21. The device according to clam 19, wherein the defibrating element

contains grooves to re-circulate the steam.

22. A device for dewatering and defibrating ligno-cellulose material as the
material flows in a direction from input to output ends of the device, comprising:

a dewatering section having a screw formed on a screw shaft rotatable about a
screw axis, and situated within a screw casing for dewatering and compacting
the ligno-cellulose material; and

a conical defibrating element rigidly extending from the screw shaft along the
screw axis and having a diameter which decreases in the direction of material

flow.

23. The device according to claim 22, wherein the conical defibrating element

is surrounded by a conical casing.

24. The device according to claim 23, wherein the defibrating element and the

screw shaft are movable axially along the rotation axis of the screw.

25. The device according to claim 23, wherein the conical casing is movable

axially along the rotation axis of the screw.

26. The device according to claim 23, wherein the conical casing has
openings for draining liquid expressed during defibrating.

27. The device according to claim 23, wherein said dewatering screw
constitutes a first screw having a first shaft, and a second screw having a second



CA 02229193 2004-04-14

shaft which rigidly extends from the defibrating element coaxially with said first

SCIew.

28. The device according to claim 27, wherein:

the second shaft contains surface holes connected to an axial bore in the center
of said second shaft; and

the bore in the center of said second shaft continues through the defibrating
element into said first shaft and is connected to openings at the surface of said
first shatft.
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