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(57) Abstract

Screening apparatus for sep-
arating fibrous suspensions, prefer-
ably pulp suspensions. The screen-

ing apparatus comprises a screen
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housing (1) with a screen chamber
(4), which inward is defined by a ro-
tary tubular screen means (5) with
a knob ring (8) located lowermost
on the screen means (5), outward is
defined by an outer defining surface
(6), and downward is defined by a
bottom portion (7). Between the
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knob ring (8) and the slot ring (9) a
gap (10) is formed. The screening
apparatus further comprises an inlet

1™

(11) for fibrous suspension to the

screening apparatus, a reject out-
let (15) for reject from the screen
chamber (4) and an accept outlet
(14) for accept from the screening
apparatus. For adjusting the gap
(10), the slot ring (9) is moveable
by means of at least one gap adjust-

P

ment device (19) in axial direction
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in relation to the bottom portion (7).
Every gap adjustment device (19)
is located in the bottom portion (7)
and can be operated from the out-
side of the screening apparatus.
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SCREENING APPARATUS WITH SLOTRING MOVEABLE IN AXIAL
DIRECTION

This invention relates to a screening apparatus for separating fibrous suspensions,
preferably pulp suspensions. The screening apparatus comprises a screen housing with a
screen chamber, which inward is defined by a rotary tubular screen means, outward is
defined by an outer defining surface, and downward is defined by a bottom portion.
Lowermost on the screen means a knob ring is located. Between the knob ring and a slot
ring a gap is formed. The screening apparatus further comprises an inlet for fibrous
suspension to the screening apparatus, a reject outlet for reject from the screen chamber

(2) and an accept outlet for accept from the screening apparatus.

A screening apparatus of this kind is used at coarse and fine screening of pulp
suspensions, preferably for fractionating or separating impurities and other foreign
matter not desired to be included in the final product, such as shives, knots, coarse
particles, scrap, stones or incompletely digested or not refined chip pieces.The screening

apparatus usually is pressurized.

The pulp suspension to be screened is introduced via an inlet to the screen chamber
where the accepted fraction, the accept, flows through the rotating screen means and
into an accept chamber. The accept is then guided down into a lower accept chamber

and out through the accept outlet.

The lower accept chamber has the same outer diameter as the screen chamber and is

located below the same.

The pulp suspension portion, which does not pass through the screen means (the reject)
is discharged via the reject outlet, which usually is provided as a tangential outlet in the

lower portion of the screen chamber.

Upon rotation of the screen means, a certain pump effect is obtained in the gap between
the knob ring and slot ring. This implies that accept passes through the gap and out into

the screen chamber and. thus, prevents pulp suspension from the screen chamber to pass
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through the gap. In order to increase the pump effect in the gap, the knob ring and slot

ring can be given a greater extension in radial direction.
The slot ring constitutes one unit with the bottom portion.

When the screening apparatus is in operation, the knob ring and slot ring are subjected
to wear. Thereby the gap increases in size, which results in that greater amounts of
accept can pass through the gap, at the same time as the pump effect deteriorates. As a
consequence thereof, pulp suspension from the screen chamber can pass through the
gap. The gap preferably shall not be wider than the greatest opening in the screen

means.

For controlling the gap width, the screening apparatus is stopped, emptied and
scavenged. Thereafter the screening apparatus is dismantled for making the gap width
accessible to be measured. If the gap width is too great, it can be adjusted either by
exchanging the entire screen means or by repairing the knob ring and/or slot ring in

such a way that its original thickness is restored.

The measuring of the gap width is very tedious and troublesome. In cases when the gap
is found to be too great, high costs will be involved in addition for repairing,
alternatively exchanging parts, which requires additional time. Due to the fact that it is
so troublesome and expensive to change the gap width, the screen is kept in operation

far too long even if the gap width is greater than desirable.

The present invention indicates an apparatus, at which the measuring and adjusting of
the gap width can be carried out much faster and considerably simpler than by known
art. The gap width thereby can be adjusted as often as it is required for maintaining

always a desired gap width.

The slot ring at the invention is movable in axial direction in relation to the bottom
portion by means of at least one gap adjustment device. Every gap adjustment device is

located in the bottom portion and can be operated from the outside of the screening
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apparatus. The gap width thereby can be measured and adjusted without requiring the

screening apparatus to be emptied of pulp suspension, cleaned and dismantled.

The bottom portion preferably has its lower side on the outside of the screening
apparatus. This implies that the lower accept chamber, which in known art is located
below the screen chamber, is given a limited outer diameter, so that the lower accept
chamber has a diameter, which preferably at maximum is of equal size as the diameter

of the lowermost portion of the screen means.

The slot ring usually has not such a great extension in radial direction. Depending on
the design of the screening apparatus, the lower accept chamber can be in the way for
the gap adjustment device. The slot ring, therefore, preferably is located on a support
means provided in the screen chamber at the bottom portion. The support means is

given at least such an extension in radial direction, that the gap adjustment device can

be placed easily accessible outside the lower accept chamber.

The slot ring should be located so that pulp suspension substantially cannot pass
between the slot ring and bottom portion, that is between the screen chamber and lower

accept chamber.

Another advantage obtained when the screening apparatus comprises a support means is
the possibility of making at least a part of the support means exchangeable. This

exchangeable part can then be utilized as wearing part.

When the reject outlet is an opening in the bottom portion of the screen chamber, and
the support means is located entirely or partially over the opening in the bottom portion,
a édrresponding'opening is made in the support means. The reject outlet thereby
becomes the‘ congruent poftion'of the two openings. The support means can be formed
as an outer support ring and an inner support ring. By placing the opening for the reject
outlet in the outer support ring, and arranging the outer support ring pivotal, the
congruent portion of the two openings can be changed by turning the outer support ring,

whereby the reject outlet can be controlled.



WO 00/61861 PCT/SE00/00422

The characterizing features of the invention are apparent from the attached claims.

The invention is described in greater detail in the following, with reference to the

accompanying drawings illustrating examples of embodiments.

Fig. 1 shows a preferred embodiment of a screening apparatus according to the

invention,

Fig. 2 shows an embodiment of the gap adjustment device and the gap in Fig. 1,

Figs. 3 and 4 show other embodiments of the invention,

Fig. 5 shows the reject outlet.

The screening apparatus in Fig. 1 comprises a pressurized screen housing 1 with an
upper portion 2, the diameter of which is greater than the lower portion 3 of the screen
housing 1. In the upper portion 2 of the screen housing a screen chamber 4 is located
which inward is defined by a rotation symmetric rotary tubular screen means 5, outward
is defined by an outer defining surface 6, and downward is defined by a bottom portion

7. which has its lower side on the outside of the screening apparatus.

Between a knob ring 8 located on the lowermost portion of the screen means 5 and a

slot ring 9 a gap 10 is formed.

The fibrous suspension to be separated, which in this case is a pulp suspension, is
introduced via an inlet 11 in the upper portion 2 of the screen housing 1 to the screen
chamber 4. The accepted fraction (the accept) of the pulp suspension flows through the
rotating screen means 5 and into an accept chamber 12. The accept flows thereafter

down to a lower accept chamber 13 and out through the accept outlet 14.
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The pulp suspension portion in the screen chamber 4 which does not pass through the

screen means 5, flows out through a reject outlet 15 in the bottom portion 7.

Upon rotation of the screen means 3 a pulp effect in the gap 10 is obtained. By

increasing the width of the gap 10 in radial direction, this pump effect is increased.

Owing to the pump effect, accept flows from the accept chamber 12 through the gap 10
and out into the screen chamber 4. The pulp suspension in the screen chamber 4 is

thereby prevented from flowing into the accept chamber 12.

The slot ring 9 is located tightly fitting on a support means 16, which is provided in the
screen chamber 4 at the bottom portion 7. The support means 16 extends over the entire
bottom portion 7 and is divided into an outer and an inner support ring 17, 18 where the
slot ring 9 is formed as one unit with the inner support ring 18. The outer support ring
17 is detachably fastened on the bottom portion 7. The inner support ring 18 with the
slot ring 9 is by means of at least one gap adjustment device 19 movable in axial
direction. Every gap adjustment device 19 is located at the bottom portion 7 and
operable from the outside of the screening apparatus. The gap width, thus. can be

changed from the outside of the screening apparatus.

The gap adjustment device 19 comprises a screw means 20, which has threads with a
definite pitch. The screw means 20 extends through a hole in the bottom portion 7 and is
fastened in the inner support ring 17, and extends further through a hole in a yoke 21
attached below the bottom portion 7. On the screw means 20, on the respective side of

the hole in the yoke 21, an inner and, respectively. outer nut 22, 23 is located.

When the gap width is to be changed, and thereby the slot ring 9 to be moved in axial
direction, the slot ring 9 fs moved by the gap adjustment device 19 all the way to the
knob ring 8. From this position the slot ring 9. and thereby the inner support ring 18, are
moved by the gap adjustment device 19 back from the knob ring 8 until the desired gap
width is achieved. For moving the screw means 20, and thereby the slot ring 9, the nuts

22 and 23 are turned. Knowledge of the pitch angle of the threads of the screw means 20
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and of the turned angle of the nuts 22 and 23 renders it possible to calculate the width of

the gap 10.

The gap adjustment device, of course, can be designed in a different way. The hole
through the bottom portion, for example, can be threaded on the inside, and the threads
of the screw means thereby work against the threads in the hole of the bottom portion,

when the slot ring is to be moved.

The outer support ring 17 is arranged so against the inner support ring 18, that the pulp
suspension substantially cannot pass between the outer and inner support ring 17, 18
and, thus, substantially cannot pass between the inner support ring 18 and bottom
portion 7. The outer and inner support ring 17, 18 must run overlap so much that they
are located against each other even when the slot ring 9 is moved up against the knob

ring 8.

When the gap adjustment device is of the kind appearing from the embodiment shown,
preferably four gap adjustment devices 19 are arranged symmetrically on the bottom

portion 7.

When the support means 16 is formed as one unit, i.e. when the outer and inner support
ring 17, 18 are formed as one unit, the support means 16 should extend all the way out
to the outer defining surface 6 of the screen chamber, in order to prevent pulp
suspension from penetrating in between the support means 16 and bottom portion 7
when the gap width is being adjusted. In this case the gap adjustment device 19 must be
arranged so as to ensure that the support means 16 is not tilted when the gap width shall
be changed. This can be effected by also arranging the gap adjustment devices 19,

which work against the outer support ring 17.

In Fig. 3 another embodiment of the invention is shown. The outer support ring 17 here
is one unit with the bottom portion 7, and the extension of the inner support ring 18 in

axial direction coincides with the extension of the slot ring 9 in radial direction.
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Fig. 4 shows still another embodiment of the invention. The inner support ring 18 is
curved and partially guided in a groove between the bottom portion 7 and outer support

ring 17.

When the reject outlet 15 is an opening of a definite size in the bottom portion 7 of the
screen chamber 4, a corresponding opening of a definite size is provided in the support
means 16. The reject outlet 15 thereby becomes the congruent portion of the two
openings. By placing the reject outlet 15 in the outer support ring 17 and enabling the
outer support ring 17 to rotate, the size of the congruent portion of the two openings can
be changed by turning the support ring 17. In Fig. 5 the reject outlet 15 is shown when

the outer support ring 17 is turned so that the two openings are not congruent entirely.

In the lower portion of the screen chamber 4 coarse impurities are collected. The
impurities follow along in the rotation of the screen means 3, before they are moved out
through the reject outlet 15. The bottom portion 7 of the screen chamber 4 and the lower
portion of the outer defining surface 6 of the screen chamber are thereby subjected to
wear. The support means 16 preferably is arranged so as to extend over the entire
bottom portion 7, and the outer support ring 17 is made detachable on the bottom
portion 7. The outer support ring 17, thus, can be exchanged when it is worn and
thereby serve as an exchangeable wear piece as protection against wear in the screen
chamber 4. In order to protect also portions of the outer defining surface 6 of the screen
chamber, the support means (16) can be placed so that it extends a distance up over the

outer defining surface 6 of the screen chamber.

The gap width can be adjusted without requiring the screening apparatus to be
dismantled and emptied of pulp suspension. In this case a certain portion of pulp
suspension is found in the gap. By rotating the screen means and at the same time
slowly to move the slot ring against the knob ring, the gap is cleaned. If i‘t' is desired to
adjust the gap width with very high accuracy, the screening apparatus, however, must be
emptied and scavenged clean, before adjustment of the gap width is carried out. The
scavenging operation is carried out in that, for example, water is fed into the screening

apparatus through one of its inlets or outlets.
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The fact, that the slot ring shall be located so that fibrous suspension substantially
cannot pass between the slot ring and bottom portion, implies in the case when the slot
ring tightly fitting abuts the support means, that fibrous suspension substantially shall

not be allowed to pass between the support means and bottom portion.

In order to prevent fibrous suspension from passing between the slot ring and bottom
portion and, thus, between the screen chamber and lower accept chamber, a sealing

means, for example, can be placed in the lower accept chamber.

The screen means 5 can be of any kind of screen means with screen openings of a
suitable size for passing through the desired portion of the pulp suspension. The screen
means, for example, can have slits with openings between 0.1 mm and 0.5 mm, or holes

with hole diameter between 0.1 mm and 12 mm.

A screening apparatus according to the invention. of course, can be used both detached

and in combination with other screening apparatuses in a common screen housing.

The inlets and outlets of the screening apparatus. of course, can be located in other

places and their number be greater than indicated at the embodiment shown.

The invention, of course, is not restricted to the embodiments shown, but can be varied

within the scop of the attached claims with reference to description and Figures.
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Claims

1. Screening apparatus for separating fibrous suspensions, preferably pulp
suspensions, comprising a screen housing (1) with a screen chamber (4), which inward
is defined by a rotary tubular screen means (5) with a knob ring (8) located lowermost
on the screen means (35), outward defined by an outer defining surface (6), and
downward defined by a bottom portion (7), a gap (10) between the knob ring (8) and a
slot ring (9). where the screening apparatus further comprises an inlet (11) for fibrous
suspension to the screening apparatus, a reject outlet (15) for reject from the screen
chamber (4) and an accept outlet (14) for accept from the screening apparatus.
characterized in thatthe slotring (9) is movable in axial direction in relation
to the bottom portion (7) by means of at least one gap adjustment device (19) and
located so that fibrous suspension substantially is prevented from passing between the
slot ring (9) and bottom portion (7), that every gap adjustment device (19) is located in

the bottom portion (7) and operable from the outside of the screening apparatus.

2. Screening apparatus as definedinclaim 1, characterized in
that the gap adjustment device (19) comprises a rotary screw means (20) with threads of
a definite pitch, where the screw means (20) is arranged to move in relation to the
bottom portion (7) and together with the slot ring (9).

3. Screening apparatus as defined inclaim 1 or2, characterized

in that a support means (16) is provided in the screen chamber (4) at the bottom
portion (7), on which support means the siot ring (9) is tightly fitting located, and where
at least a portion of the support means (16) is movable in axial direction together with

the slot ring (9).

4. Screening apparatus as defined inclaim 3, characterized in
that the support means (16) comprises an outer support ring (17) and an inner support
ring (18) , where the slot ring (9) is located on the inner support ring (18). and the inner

support ring (18) is movable in axial direction together with the slot ring (9).
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S. Screening apparatus as defined in any one of the claims 3 or 4,
characterized in thatthe support means (16) extends over the entire bottom

portion (7).

6. Screening apparatus as defined inclaim 5, characterized in

that the outer support ring (17) is detachable.

7. Screening apparatus as defined inclaim 6, characterized in
that the support means (16) extends at least partially over the outer defining surface (6)

of the screen chamber (4).

8. Screening apparatus as defined in any one of the claims 3, 6 or 7,
characterized in thatthe reject outlet (15) is provided as the congruent
opening of a hole of definite size in the bottom portion (7) and a hole of definite size in
the outer support ring (17), where the outer support ring (17) is rotary, so that the

opening of the reject outlet (15) is adjustable.
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