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ABSTRACT OF THE DISCLOSURE

The invention refers to a rotary filter with a device for
separating a liquid-solid mixture, particularly a pulp
suspension, with several separate zones, at least one of
which is of variable design. It 1s mainly characterised by
the variable design for the length and/or position of the

atmospheric zone and the vacuum zone.
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The invention concerns a rotary filter with a device for
separating a solids/liquid mixture, particularly a pulp

suspension, with several separate zones, at least one of

which is of variable design.

Two example conventional rotary filters include United
States Patent No. 3,471,026 (Riker) and United States
Patent No. 5,053,123 (Clarke-Pounder et al.).

Riker teaches a rotary disk filter wherein each section of
each disk has at least one radial partition dividing the
filtrate collecting space of one sector 1nto two separate
filtrate collection chambers. Each chamber communicates
with é trunnion passing through the filter shaft carrying

the disks.

Clarke-Pounder et al. teach an adjustable valve for use
with filters. Internal valve partition members effect the
relative duration and timing of withdrawal of the
atmospheric and vacuum portion of the filtrate from the
filter. Timing and apportioning of the filtrate 1s effected
by a timing plate and a valve housing containing movable
valve partitions. The valve body is in communication with a

vacuum box and atmospheric drains.

The rotary filters already known, which are used
particularly for recovery of fibres and for stock thickening
in the paper industry, are very difficult to optimise if

there is a change in the suspension to be dewatered. To do

this it is usually necessary to remove the control valve
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(also referred to as the control head) and install a new,
modified control disc. The design of the control disc is
based on previous experience with similar suspensions, with
the result that, in most cases, such work fell short of
beihg suffficient as regards reaching the optimum operating

mode.

The aim of the invention is to achieve an optimum setting of

the control zones.

Thus, the invention is characterised in that the length
and/or position of the atmospheric zone and the vacuum zone
are variable. Since these zones.are variable, they can be
set to an optimum when the filter is started up and then
simply be adapted accordingly if there 1is a change 1in the

properties of the suspension to be dewatered, without having

la
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to carry out any lengthy disassembly work on the valve head
and also without any additional costs for new control discs.
A further development of the invention is characterised in
that the length of the vacuum zone can be set using a slide
gate. By using a slide gate the length of the vacuum zone
can be set 1n a simple manner, which also allows optimum
setting of the so-called knock-off position for the filter

mat adhering to the surface of the filter elements.

10 An advantageous further development of the invention is
characterised in that the slide gate is movable along the
control slot for the vacuum zone. If the slide gate 1is
movable along the control slot, it can easily be integrated
into the control disc, such modification requiring only

slight design modifications to the valve head.

A particularly favourable design of the invention is
characterised in that the control disc is rotatable and
thus, the position of the control zones 1s variable. By

20 using a rotatable control disc, the optimum limit between
the vacuum zone and the atmospheric zone can be set easily.
A particularly favourable means of optimizing the individual

control zones is created in combination with the adjustable

atmospheric zone.
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A favourable design of the invention is characterised in
that a device to assist discharge of the pulp mat is
provided which can be varied to suit the setting of the
atmospheric zone as regards length and/or position. Optimum
take~-off of the pulp mat is.achieved at the same time as
optimum dewatering by means of a device which can be varied

in accordance with the setting of the atmospheric zone to

assist take-off-of the pulp mat.

A favourable further development of the invention is
characterised in that the device contains a shower nozzle
for a water jet, particularly a high-pressure water jet. By
using a water jet it is particularly easy to determine the
point at which the pulp mat is taken off the surface of the

filter elements, thus also ensuring efficient take-off.

A favourable design of the invention is characterised in
addition by a further 2zone, used particularly for filtrate
discharge, having a variable design. Due to the variablé
design of a further zone, the rotary filter can be adjusted
particularly well to all potential conditions of application

without having to make major design modifications.
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According to an aspect of the present invention there is
provided a rotary filter having an inlet for a liquid-solid
mixture, at least one filter element for separating the
liquid-solid mixture into solids and filtrate, a control head
in fluid communication with the filter element and having a
plurality separate zones 1including a vacuum zone and an
atmospheric zone, where the vacuum zone and/or the atmospheric
zone 1s variable in length during operation, and outlet means
for discharging filtrate from the filter, wherein the
improvement comprises that the control head has a rotatable
control disc with control openings which can be varied,
whereby the length and/or position of the control opening for
the atmospheric zone and the control opening for the vacuum

zone can be varied independently of one another.

According to another aspect of the present invention there 1is
provided a rotary filter comprising a vat, a core having
opposed ends and ektending along an axis through the wvat, the
core carrying a plurality of radially extending filter
elements which have means for fluidly communicating with
filtrate collection channels in tﬁe core, means for
continuously rotating the core, a control head at one end of
the core in fluid communication with the collection channels,
for cyclicly exposing each channel to a sequence of vacuum and
‘atmospheric zones, each of the zone having an angular span,
whereby each filter element 1s exposed to a corresponding
cycle of vacuum and atmospheric pressure as the core rotates;
the control head having, a head wall adjacent the one end of
the core and at least one control opening having an angular
span which 1s centered at an angular positipn such that the
opening 1s 1n registry for fluid commdnication with at least
one channel, wherein thé head wall 1s in the form of a control

disc which 1is

3a
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rotatable about the axis, to adjust the angular position of
the control opening, the angular spén of one of the vacuum
or atmospheric zones overlapping with the control opening
for fluid communication with at least one channel, and
means for independently adjusting the angular span of the

control opening relative to the adjustment of the angular

position.

In the following the invention 1s described in more detail
uSing the drawings; Figure 1 shows a view of a rotary
filter according to the invention, Figure 2 a section

through line

3b
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IT-II 1in Figure 1, Figure 3 a schematic diagram of the
control zones, Figure 4 a view of the valve head, and Figure

5 a section through line V-V 1n Figure 4.

The drawlings show the disc filter preferably used to recover
fibres, however use 1s also possible in a drum filter.
Figure 1 shows the basic design of the disc filter 1, with
the filter vat 2 and a covering hood 3. A number of filter
segments 4 are provided here. The method of functioning is
the same as that of a conventional disc filter, however the
filtrate here is sucked into the hollow space inside the
filter segments 4 and discharged from there through the core
5. Furthermore, the location of the device 6 to assist
removal of the pulp mat from the filter segments 4 1is also
shown. The design of this device allows it to be moved
along a slot 7. In addition, this illustration shows the
showers 8 for cleaning the filter surfaces. The dewatered
pulp mat removed from the surface of the filter elements 4
is taken out of the filter housing through a discharge chute

9 and usually fed to a screw conveyor for onward transport.

Figure 2 shows a longitudinal section through one end of the
core, including the valve head. The core 5 1llustrated here
has several filter discs mounted on 1t. These filter discs

are mounted at certain intervals and are made up of a number

of filter elements 4. The filtrate from the hollow spaces
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inside the individual filter elements 4 is fed into filtrate
channels 11 located inside the filter shaft 5. From there,
the filtrate 1s channelled to the valve head 10, where it
runs through filtrate branches 15 into the appropriate
filtrate pipes. The valve head 10 mainly comprises a
control disc 12, a vacuum section 13 and an atmospheric zone
14. The centre core 5 rotates on a bearing 17 by means of a

shaft end 16 which runs through the wvalve head.

Figure 3 shows a diagram of a rotary filter with the
appropriate control zones. The valve head 10 basically
comprises a vacuum zone 13 and an atmospheric zone 14. The
individual filter elements 4 are rotated in direction 21
past the individual zones of the valve head. Due to a
separating device 18 in the filtrate area, the filtrate can
be split into cloudy 15' and clear 15" filtrate.
Subsequently, the pulp mat which has formed is dried by
vacuum and then removed from the surface of the filter
elements 4. This figure provides a schematic illustration
of the slide gate 19 used to set the length of the
atmospheric zone and the vacuum zone. The device 6 to
assist removal of the pulp mat and with the shower nozzles

20 provided for this purpose 1is outlined at the upper half

of the circumference.

' el woBiadei 4 V1 b Dadad e iR S A A MG ad ST L N o



2164146

Figure 4 Shows a section as indicated by the line IV-IV in
Figure 2. This section through the valve head 10 shows, in
particular, the arrangement of the control disc 12 in the
atmospheric zone 14. 1In this atmospheric sector 14 the
control disc 12 has a slot 22 which contains a slide gate
19. Figure 4 show two different positions 19 and 19' for the
- slide gate. The position of the slide gate can be adjusted
by using an adjusting spindle 23. Similarly, an adjusting
spindle and an appropriate adjusting wheel 24 can be used to

10 adjust the dividing wall 18 between the zones for the cloudy

15" end the clear 15" filtrate.

Figure 5 shows a section as indicated by the line V-V in
Figure 4 and i1llustrates in particular the arrangement of
the slide gate 19 within the control zone 22 of the control
disc 12. In order to guarantee that the slide gate 19 runs
accurately, there are guide plates 25 mounted in the control

disc 12 on the i1nside facing the atmospheric zone 14 of the

valve head.

20

The designs shown in the drawings merely illustrate a
preferred design of the invention. The invention also
covers other designs, e.g. other designs of the slide gate,
other adjusting devices for the slide gate and dividing wall
inside the filtrate zone or other means of adjusting the

device to assist removal of the pulp mat. In addition, a
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different design could be selected for the centre core, as
well as for the arrangement and transition of the filter
elements 4 to the filtrate pipes. The design of the wvalve
head could also be circular, for example, instead of

rectangular.
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The embodiments of the invention in which an exclusive

property or privilege 1s claimed are defined as follows:

1. A rotary filter having an inlet for a liquid-solid
mixture, at least one filter elément for separating the
liguid-solid mixture into solids and filtrate, a control
head in fluid communication with said filter element and
having a plurality of separate zones i1ncluding a vacuum
zone and an atmospheric zone, where the vacuum zone and/or
the atmospheric zone 1is variable 1in length during
operation, and outlet means for discharging filtrate from
the filter, wherein the improvement comprises that the
control head has a rotatable control disc with control
openings which can be varied, whereby the length and/or
position of the control opening for the atmospheric zone
and the control opening for the vacuum zone can be varied

independently of one another.

2. Rotary filter according to claim 1, wherein the length
of the control opening for the atmospheric zone can be

adjusted using a slide gate.

3. Rotary filter according claim 1, wherein a device is
provided to assist removal of a pulp mat and that the
position of this device can be varied according to the
length and/or position of the control opening of the

atmospheric zone.

4 . Rotary filter according to 3, wherein the device has a

shower nozzle to provide a water jet.

5. Rotary filter according to claim 1, wherein the wvacuum

zone has sub-zones separated by a divider, for collecting
3
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cloudy and clear filtrates respectively, and wherein the
sub-zones are adjustable by varying a position of the

divider during éperation by adjusting a spindle.

6. Rotary filter according to claim 4; wherein a slide
gate can be moved along the control opening for the

atmospheric zone.

7. A rotary filter comprising:

a vat;

a core having opposed ends and extending along an axis
through said vat, said core carrying a plurality of
radially extending filter elements which have means for
fluidly communicating with filtrate collection channels in
the core;

means for continuously rotating the core;

a control head at one end of the core in fluid
communication with the collection channels, for cyclicly
exposing each channel to a sequence of vacuum and
atmospheric zones, each said zone having an angular span,
whereby each filter element 1is exposed to a corresponding
cycle of vacuum and atmospheric pressure as the core
rotates;

said control head having,

a head wall adjacent said one end of the core and at
least one control opening having an angular span which
1s centered at an angular position such that the
opening 1is 1in registry for fluid communication with at
least one channel, wherein the head wall is in the
form of a control disc which is rotatable about said
axis, to adjust the angular position of said control

opening;
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the angular span of one of sald vacuum or atmospheric
zones overlapping with said control opening for fluid
communication with at least one channel; and

means for independently adjusting the angular span of

said control opening relative to the adjustment of the

angular position.

8 . The rotary filter of claim 7, wherein the control
opening 1s 1n the form of an arcuate slot, and gate means

are provided 1n the head wall for adjusting the angular

span of said slot.

10
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