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9 Method and apparatus for separating knots.

The invention relates to a method and apparatus
for separating knots. In particular the method and the
apparatus are meant to be used in separating knots
from fibre suspensions of the wood processing in-
dustry. The knotter according to the invention uses a
profiled screen cylinder (5) with which it has been
found from performed tests to be most preferable to
feed the pulp from the connections (2) in the direc-
tion of rotation of the screen cylinder and aiso to di-
scharge the reject from the connections (4) and the
€N accept from the connections (3) of the cylinder (5) in
the direction of rotation. As a resutt, there is not only
I\ less wear of the screen surface. but also a signifi-
¢Ocantly smaller consumption of power per pulp ton
O than in the apparatuses in accordance with the prior
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Method and apparatus for separating knots

The present invention relates to a method and
apparatus for separating knots. The method and
apparatus are in particular suitable in separating
knots from mgh consistency pulp.

There are several different kinds of knot sepa-
rators already known. An apparatus is described in
US Pat. No. 3.947.314 which includes an outer
casing. an inner screen casing. of cylindrical con-
figuration. a rotating screw conveyor inside the
screen casing and an inlet adjacent the lower end
of the screen casing. an accept outlet adjacent the
lower end of the outer casing and a reject outlet
adjacent the upper end of the screen casing.The
whole apparatus is preferably slightly inclined in
relation to the vertical. The apparatus functions in
the way that the pulp including knots or other fairly
large pieces of wood is fed to the lower end of the
screen casing to be lifted by the screw conveyor.
When the screw conveyor lifis the pulp the fine
fibers pass through the holes or slots of the perfo-
rated casing and are discharged through the ac-
cept outlet in the lower end of the outer casing.
The coarser material which is not filtered through
the holes of the screen casing is carried to the
upper end of the screen casing and falls from there
to the reject chute. :

Another apparatus according to prior art is in-
troduced in SE patent publication 316363 in which
there is substantially a slightly conically downwards
broadening rotating screen cylinder inside the cy-
lindrical casing. Inside the screen cylinder there are
stationary pulsation means arranged to ensure that
the openings of the screen cylinder remain open.
The pulp is tangentially fed to an annular channel
situated at the upper end of the outer casing from
which channel the pulp flows along the horizontal
plate arranged on the outer casing spirally towards
the shaft of the screen cylinder. In the middle part
of the above mentioned plate there is a hole
through which the pulp falls down onto the end
cover of the rotating screen cylinder, which has
radial ribs giving the pulp its initial rotational mo-
tion. From the cover the pulp is dashed due fo the
centrifugal force to the downwards narrowing space
between the screen cylinder and the outer casing.
The fines pass through the screen cylinder to the
accept side. The material left over between the
outer casing and the screen cylinder, the reject. is
discharged finally to an annular channel in the
lower end of the outer casing, from where the
reject is discharged to the tangential outlet.

A third arrangement is described in the US
patent publication 4,441,999 which consists of a
cylindrical outer casing and a rotating screen cyl-
inder. Inside the screen cylinder there are one or
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more stationary non-rotating blades. The pulp is
tangentially fed between the screen cylinder and
the outer casing, but the opposite to the direction
of rotation of the cylinder. The accept is discharged
from the inside of the screen cylinder at the end of
the cylinder and the reject tangentially, but op-

-posite to the direction of rotation of the cylinder. In

accordance with this arrangement, the screen cyl-
inder consists of openings that open to the inside
of the cylinder and of connecting pieces which in
principle consist of radial arms and parts bent
forward to the direction of the pulp flow coming to
the cylinder which produce pressure pulses to the
pulp to keep the holes of the screen cylinder open.
The apparatus in accordance with this publication
was found to operate especially well in paper ma-
chine short circulation and equivalent where it en-
abled the dampening of the fluctuation of the pres-
sure inconvenient to further processing.

The latter two devices are characterized in that
they reach the consistency range of 4 - 6 %,
whereas the device according to the first example
functions only in the consistency of up to 1,5 - 2
°%. Plugging of the hoies on the screen surface
fimits the operation in all devices. Yet, in stock
processing the aim is consistently towards higher
consistencies. because it is in every respect more
preferable to tend to treat the pulp in different
process stages in the same consistency without
thickening and dilution. If it is possible to raise the
processing consistency, savings can be gained in
both device and transportation charges and also
considerably in the consumption of energy.

The object of the present invention is to pro-
vide an improved method and apparatus for sepa-
rating knots which reaches the so called low range
of the MC-consistency (6 - 8 %) and diminishes
significantly of the consumption of energy. The rise
of the applicable range of consistency is achieved
by the correct measuring and formulation of the
screen profile, and optimizing the rotational speed
of the cylinder with respect to the feeding speed of
the pulp. In addition to that it has been possible o
diminish the consumption of energy of the knotter
itself essentially compared to the apparatus of the
US publication 4.441,999. This is mainly due to
changing the direction of rotation of the screen
cylinder to parallel to the direction of the pulp feed.
According to the performed tests the consumption
of energy of the knotter of the present invention
has been measured to have been at most 0.6 kWh:
mass ton. Furthermore the change of the direction
of rotation *has diminished the wear of the screen
cylinder.

Additionally one advantage of an apparatus in
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accordance with the present invention is facilitation
of reject outlet compared to the approach in accor-
dance with the US patent 4.441.999, because in the
apparatus according to the present invention the
reject is discharged in the direction of the rotation
of the screen cylinder. This pumping effect to-
gether with dilution water led to the reject in the di-
scharge stage significantly facilitates the adjust-
ment of the amount of reject. Thus even with
higher consistencies the reject rate can be main-
tained between 2 to 10 % by using the screen in
accordance with the present invention.

The method according to the present invention
1S among other things characterized in that the fibre
suspension is tangentially introduced in the direc-
tion of rotation of the screen cylinder and the reject
is discharged tangentially in the direction of rota-
tion of the screen cylinder.

The apparatus according to the invention is
characterized in that the direction of rotation of the
cylinder is parallel to direction of pulp feed from
the inlet connection, the direction of the outlet of
the reject from the outlet connection is the same as
the direction of rotation of the cylinder and that the
cylinder is contoured in the way that on the outer
surface of the cylinder there are ridges between
the openings.

Further advantageous features of the present
invention are disciosed in the dependent claims.

The method and apparatus according to the
present invention are further described with refer-
ence to the accompanying drawings. in which

Fig. 1 is a partly sectional side view of the
apparatus according to the invention,

Fig. 2 is a partly sectional top view of an
apparatus according to Fig. 1,

Fig. 3 is a straightened sectional side view of
the screen profile according to a preferred embodi-
ment, and

Fig. 4 is an over view of the screen accord-
ing to Fig. 3 In Fig. 1 and 2 of the drawings a
preferred embodiment of the knotter of the inven-
tion is described substantially consisting of a cylin-
drical outer housing 1. in which there is an inlet
connection 2 for the pulp, outlet connection 3 for
the accept and outlet connection 4 for the reject,
screen cylinder 5, and one or more stationary
unrotating blades 6 inside the screen cylinder 5
extending near the surface of the screen cylinder.
The screen cylinder 5 is attached by members 12
on the shaft 7 which functions e.g. by belt drive
(not introduced). The space 8 between the screen
cylinder 5 and the outer housing 1 is annular and
sealed at the ends with radial plates 9 and 10
projecting from the outer housing 1 towards the
shaft. The above mentioned connections 2 and 4
are tangentially attached to the outer housing 1 of
the annular space 8. In addition a feed pipe 11 for
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dilution water is arranged to the reject connection
4, with which. if necessary, the consistency of the
reject is lowered in order to facilitate further
screening.

The blades 6 are attached with arms 13 and 14
to a stationary frame 15 which also forms a strut
for the shaft 7 through the bearing 16. The blades
6 are positioned in the cylinder 5 so that the blade
situated near the reject connection 4 is = 10 - 45°
aside from it. Correspondingly, the other blade is
10 - 45° aside from the input connection 2. Thus
the above mentioned blades generate the applica-
ble pulse, positive andior negative, to the cylinder
5.

In Fig. 3 and 4 there is described an opened
screen in accordance with one preferred embodi-
ment. The contoured plate 20 consists of openings
21 and of lands 22 between them. Plate 20 is plain
on the inner surface 23 excluding the openings.
The outer surface of the plate 20 consists of front
surfaces 25 rising at a certain angle from the plane
24 of the plate 20, substantially of the surfaces 26
parallel to the plane 24 of the plate 20, substan-
tially of the end surfaces 27 upright to the plane 24
of the plate 20 and of parts 28 of the plane 24
between the openings 21. On the other hand the
screen plate can be considered to consist of a
plate which has ridges 29 which consist of the
above mentioned parts 25, 26 and 27, and of the
plane like parts 28 between them. in which the
openings 21 are machined.

As shown in Fig. 4 the openings 21 are prefer-
ably holes (or slots) the diameter of which can
range depending on the application at least be-
tween 5-15 mm. It also appears in Fig. 4 that the
ridges 29 can be slightly declined from the axial
direction of the plate. From the declination angie of
the ridges. the direction of the declination in re-
spect to the direction of rotation, the speed of
rotation and the ascending angle of the part 25 of
the ridges the circulation time of the pulp in the
knotter can be optimized in relation with the result
of the separation. the circumferential speed of the
cylinder used in the performed tests has been 4 -
10 m.s and for the feed of the pulp 2 m:s in the
performed experiments. In that case the speed
difference between the cylinder and the pulp is 2 -
8 m.s. The gradient plane 25 of the ridges 29 of
the screen plate 20 receives the pulp coming into
the cylinder, tending to accelerate its speed. The
direction of the ridges 29 has the effect that if the
ridges 29 on the screen cylinder 5 are backwards
inclined, they tend to raise the pulp upwards in the
cylinder, thereby the circulation time of the pulp in
the knotter becomes longer. the separation takes
place more accurately and the amount of reject
diminishes while the amount of accept grows.

If the ridges are forwards inclined the circula-
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tion fime becomes shorter and the separation is not
so accurate. In addition to the above mentioned
factors also the height of the screen cylinder ef-
fects the speed. inclination angles. etc. used.

The method and apparatus in accordance with
the present invention function in the following way.
The pulp is tangentially fed by pressure into the
space between the rotating screen cylinder and the
outer housing of the knotter and in the same direc-
tion as the rotating motion of the screen. The
ridges of the screen cylinder subject the infed pulp
to circumferential forces for increasing its speed of
motion and, due to the shape of the ndges, also
shear forces for opening the bonds between the
pulp particles, i.e. the fibres. The ridges cause. at
the outlet end in front of the surface 27 a low
pressure zone that attracts the loose fibres through
openings 21 with the help of the pressure dif-
ference between the inlet connections 2 and the
accept connections 3. The heavier particles carried
by the pulp sling towards the surface of the hous-
ing 1 when hitting the ridges, whereby they are
also subjected to the centrifugal force. In that case
the lighter particles of the pulp are enriched near
the surface of the screen cylinder and are sepa-
rated from the pulp in the above mentioned way.
Due to the contours of the surface of the cylinder a
slight fluidization takes place near the surface of
the screen cylinder, helping the separation and on
the other hand also diminishing the consumption of
energy of the separation and the wear of the
screen cylinder. The heavy particles separated
onto the surface of the outer housing of the knotter
circulate down the housing surface along the spiral
path and are tangentially discharged from the knot-
ter through the connection 4. The discharge is
activated more by feeding, if necessary, dilution
water to the reject from the pipe 11.

As already mentioned above, the apparatus in
accordance with the invention described above has
made it possible to diminish the consumption of
energy in respect to the prior art more than 30 %
and at the same time it has been possible to
increase the consistency of the pulp up to the
lower range of the MC-consistency. As a by prod-
uct a less wearing screen cylinder and an appara-
tus better adjustable in its function and in its end
products has alsc been brought about. For exam-
ple, merely changing the rotational speed of the
cylinder it is possible to adjust the apparatus ap-
plicable to most different consistencies and dif-
ferent kinds of pulps. When this method is added
by a possibility to produce screen cylinders having
varying inclination angies of ridges or openings of
variable sizes. one .is able fo talk about an ulti-
mately optimized knotter.

It should be borne in mind that in the above
only one preferred embodiment of the apparatus in
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accordance with the present invention has been
described. A knotter according to the present in-
yention may in reality differ a lot from the form
shown above and yet not differ from the inventive
idea which is more closely described in the accom-
panying claims. It is namely quite possible that in
some cases it is necessary o use an inclination
angle of two or more ridges or that the speeds of
the pulp suspension and the cylinder differ a lot
from the example shown above. substantial is, how-
ever, only the difference of the speeds which ac-
cording to the claims is 2-8 m:s.

The reference numerals introduced in the
claims are solely provided for reasons of clarity
and do not limit the scope of the claims.

Claims

1. A method for separating knots and other
solids from a fibre suspension with a rotating
screen cylinder on the outer surface of which the
fibre suspension to be treated is introduced, from
the inside of which accept is discharged and from
the outer side of which reject is discharged, char-
acterized in that the fibre suspension is tangen-
tially fed in the direction of rotation of the screen
cylinder, the reject is tangentially discharged in
direction of the rotation of the screen cylinder and
the rotating screen cylinder is maintained clean by
subjecting it to positive and or negative pressure
pulses from the inside.

2. The method according to claim 1, char-
acterized in that the discharge of the reject is
facilitated by spraying water into the reject outlet
duct with which the consistency of the reject is
diluted at the same time.

3. An apparatus for separating knots and other
solids from a fibre suspension, the apparatus hav-
ing a perforated cylinder (5) rotating in an outer
housing (1), shaft (7). one or more blades inside
the cylinder (5) and connections (2. 3 and 4) for the
pulp. accept and reject being processed attached
to the shell, characterized in that
- the direction of rotation of the cylinder (5) is
parallel to the direction of feed of the pulp from the
inlet connections (2),

- the direction of the discharge of the reject from
the outlet connections (4) is the same as the direc-
tion of rotation of the cylinder (5),

- the cylinder (5) is contoured in the way that on
the outer surface (24) of the cylinder (5) there are
ridges (29).

4. The apparatus according to claim 3. char-
acterized in that the ridges (29) consist of the front
surfaces (25) rising declined from the outer surface
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(24) of the cylinder (5) and substantially of the end
surfaces (27) upright to the outer surface (24) of
the ndges (29).

5. The apparatus according to clam 3 or 4.
characterized in that the ridges are declined in
respect to the shaft (7) of the cylinder (5).

6. The apparatus according to ciaim 5, char-
acterized in that the declination angle of the ridges
is between -45° - +45°.

7. The apparatus according to claim 3. char-
acterized in that the openings on the cylinder are
etther holes or slots.

8. The apparatus according to claim 3. char-
acterized in that the difference between the cir-
cumferential speed of the cylinder and the feeding
speed of the fibre suspensionis 2-8 ms.

9. The apparatus according to claim 3, char-
acterized in that one of the blades (6) generating a
positive or negative pressure pulse is situated =10
- 45° aside from the reject connection (4).

10. The apparatus according to claim 3, char-
acterized in that one of the blades (6) generating a
positive or negative pressure pulse is situated =10
- 45° aside from the pulp inlet connection (12).
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