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1. Apparatus for treating a fibre suspension
comprising a housing having an inlet and an outlet, a 
rotor arranged within said housing, a stator surrounding 
said rotor within said housing, the inner surface of said 
stator cooperating with the outer surface of said rotor to 
define a refining gap therebetween for the treatment of 
fibre suspension being supplied thereto, a portion of said 
stator including a plurality of screening apertures 
therein to permit the outward passage therethrough of at 
least a portion of the fibre suspension being treated 
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second treating zone having and outlet arranged along a 
portion of the length of said rotor, and adjusting means 
for adjusting the width of the refining gap within the 
first treating zone independently of the width of ti·?·- 
refining gap within the second treating zone.
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(54) Title: APPARATUS FOR TREATMENT OF FIBRE SUSPENSIONS

(57) Abstract

The apparatus is intended for the screening and mechanical working of fibre suspensions. In an air-tight housing 
(80) with inlet (74) and accept outlet (86) an outer stator (83, 100, 102) and an inner rotor (10) are located so that between 
them a gap (24) is formed, in which the treatment takes place. The stator (83, 100, 102) is provided with screen apertures 
(32-35, 40, 42) along a portion of the gap (24). Both the stator (83, 100, 102) and the rotor (10) are provided with treating 
members (30, 37 and, respectively, 18, 19) in the gap (24) where the screen apertures (32-35, 40, 42) are located. A return 
line (78) connects the outlet end of the gap with the inlet end thereof. .
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Apparatus for treatment of fibre suspensions
Field of the Invention
This invention relates to an apparatus for treating fibre 
suspensions by screening (centrifugal screening) and

5 fibre-separating mechanical working (refining), for 
example in water, air or steam, for the manufacture of 
papermaking pulp.
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The treatment has the object to clean the suspension by
10 screening of enclosed coarse particles, as for example

fibres not sufficiently separated, fibre bundles (shives), 
and to subject the coarse fraction to a fibre-separating 
mechanical treatment, by which this fraction is converted 
to dimensions acceptable in the cleaned fraction.

15 Description of the Prior Art
The present state of art has solved the screening problem 
by using separate screening devices and connected thereto 
separate devices for the treatment of the separated coarse 
reject fraction. This combination, however, involves the

20 problem that available screening devices require for 
optimum function a very low fiber/water concentration 
(normally 1-4%). while the beating devices require for 
optimum/development of strength and quality of much higher 
concentration (normally 10-30%). This necessitates

25 expensive dewatering devices between screening and reject 
treatment and consequently much space-requiring storage 
containers and extensive pump work.

The present invention has an object the elimination of
30 these problems by combining the screening device with the 

refining device, which during the passage of the fibre 
suspension over the screen surface continuously carries 
out an adjustable selective refining work on the coarse 
fibre fraction thereby separated.



2

Summary of the Invention
Therefore, according to one aspect of the invention there 
is provided apparatus for treating a fibre suspension 
comprising a housing having an inlet and an outlet, a

5 rotor arranged within said housing, a stator surrounding 
. said rotor within said housing, the inner surface of said

' stator cooperating with the outer surface of said rotor to
define a refining gap therebetween for the treatment of 
fibre suspension being supplied thereto, a portion of said

10 stator including a plurality of screening apertures
therein to permit the outward passage therethrough of at 
least a portion of the fibre suspension being treated

9 9♦» « within said refining gap for discharge from said apparatus
9 0 :,° through said outlet of said housing, said refining gap

e°”« -I c providing a first treating zone having an inlet and a
6 9 β Θ X
o »« second treating zone having and outlet arranged along a0 9
φ portion of the length of said rotor, and adjusting means

0 \
for adjusting the width of the refining gap within the 
first treating zone independently of the width of the

20 refining gap within the second treating zone.
s- ¢¢9 

0 9
The invention, thus, renders it possible that the fibre

9 0 0 0
*»/ “ suspension can be processed further without fibres already

,,,,, sufficiently treated being subjected to additionalO , ■
25 undesirable energy-requiring treatment, and that at the 

same time the fibre concentration in the
„ refining/screening device can be maintained at a high
β o o ■

’ level and thereby permits optimum strength-increasing
30 treatment of separated coarse fibre bundles (reject).

By carrying out the mechanical treatment on the inside of 
a cylindric or conic rotation body at relatively high 
rotation speed and by utilizing the intensive fluidization

35 resulting from the refining of the reject, while at the 
same time the centrifugal force generated at the rotation 

acts substantially in perpendicular direction to apertures
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or slits in the screen/refining surface, the screening can 
be performed effectively at the higher concentration 
required for optimum effective treatment of the separated 
fraction (reject).

5 By using an apparatus according to the invention, the 
treatment can be carried out in direct connection to a 
so-called thermomechanical pulp manufacture when the fibre 
pulp produced is obtained in steam suspension. The fibre 
suspension can be screened and processed in steam phase at

10 concentrations up to those resulting from the pulp 
manufacturing process (50% or higher).ft ft ft ft ft ft

β Ο β

°° This processing can also suitably be combined with an
additional final treatment of the entire pulp flow for

,·,··, 15 increasing the strength and quality, whereby fibres
e e ft

„ completely worked during the refining continuously areft ft
0 ”e discharged as accept. According to the invention, the

requirement of separate screening systems and separate 
reject treatment, including dewatering devices, storage

20 containers with pumps and piping etc., is entirely 
’’ee'a eliminated.ft ft ft ft ft β βft ft ft .

ft ft ft ft 0ft ft ft ft

ft ft ft ft 0 0ft ft ft ft

Brief Description of the Drawings
In order that the invention may be more clearly

25 understood, an example of a preferred embodiment will now 
be described with reference to the accompanying drawings 
wherein:

30 Fig. 1 is an axial cross-section of the apparatus,

Fig. 2 is a radial cross-section of the apparatus,

Figs. 3-6 show different embodiments and combination of 
35 refining/screenlng surface and rotor device,
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Fig. 7 is an axial cross-section of a different 
embodiment.
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Description of Preferred Embodiments
A refining/screening device according to the embodiment

5 comprises a rotor 10 supported on a shaft 12, which is 
mounted rotatably in a bearing housing 14. Said bearing 
housing is axially displaceable by means of a piston 16 
attached thereon, which piston is enclosed by a combined 
cylinder and bearing bracket 92, which in its turn is

20 supported by a yoke 90 with a sealing plane end wall 94.
this end wall also supports a packing box 9S, by which the 
shaft 12 extends air-tight through the end wall 94.

The bearing bracket 92 with yoke 90 is connected air-tight
15 through the end wall 94 to a housing 80 enclosing the 

machine and combined with a stand 82 supporting the 
machine .

© 3 © I 
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The interior of the housing 80 is designed as a truncated 
20 cone with two openings, the greater one 84 of which is

connected to the end wall 94, and the smaller one to a 
curved end wall 70, which supports a feed line 74 with a 
control valve 72.

25 The housing 80 is provided with two outlet openings. One 
opening 85 at the greater diameter of the housing is 
connected to a return line 78 with control valve 79. The 
return line 78 is connected to the inlet end of the

3Q apparatus via the pipe socket 76. An opening 86 at the 
smaller diameter of the housing is connected to an outlet 
pipe 88 via a control valve 87.

The rotor 10 supports refining fluidization devices 22,
35 which are attached to the rotor by bolt or key connection.

The conical inner surface of the housing is formed of four 

annular supports 61,63,65,67, which carry a stator 83
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comprising combined refining and screening devices, which 
also are attached by means of bolt or key connections.
The rotor 10 and stator 83 define a gap 24 between them­
selves.

The outer volume of the housing 80 is divided by the stator 
83 and the annular supports 61,63,65,67 into three annular 
chambers 60,62,64, which in their lower portions communicate 
with the outlet opening 86 by means of the openings 66,68.

The space of rhe housing inside the stator communicates 
at the feed end via the end wall ?0 with the feed line 74 
ana return line 78,76, and at the outlet end of the rotor 
with the opening 85 and return line 78.

The refining and fluidization devices 22 of the rotor 10 are 
designed with bars 18,19 and grooves 20,21, which can vary 
both in division and configuration. Some examples are shown 
in Figs. 3,4,5,6. The longitudinal direction of the grooves 
can coincide with the generatrix of the cone or be angled ' 
therefrom both in and against the rotation direction, where­
by the pumping action of the rotor in axial direction can 
be increased or reduced. The bars 18.19 extend at least 
along a portion of the rotor 10 and gap 24. According to 
the embodiment shown, the bars extend alorg the entire gap
24.

The stator 83 is provided with bars 30,37 and grooves 31,
39, which also can be designed with different division and 
configuration. Some examples are shown in Figs. 3,4,5,6.
The stator further is provided with perforations 32-35,
40,42 either round or slit-shaped, preferably with widen­
ing area in the direction from the rotor 10 to the space 
60,62,64. Some examples are shown in Figs. 3,4,5,6. The 
bars 30,37 of the stator shall be located along at least 
a portion of the gap 24. This applies also to the perfor­
ations 32-35, 40,42. The bars 18, 19 and, respectively, „.· 
30, 37 of the rotor and stator 83 preferably extend subst­

π
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antially along the entire gap 24, The screen openings 
32-35, 40,42 also are arranged preferably substantially 
along the entire gap 24.

The design with screen openings 32,34 in the bottom of 
the grooves 31 or 39, which are enclosed by the bars 30 
or 37, is intended for higher rotation speeds, while the 
design with screen openings 33,35 on the top of the bars 
30 or 37 is intended for lower numbers of revolution of 
the rotor 10. According to Fig. 6, the screen openings 
40,42 are located on the sides of the bars 30. Such a 
design is suitable for all rotation speeds,

The axial position of the rotor and therewith the gap 24 
between the rotor 10 and stator 83 are controlled at oper­
ation by a conventional hydraulic control valve 50, which 
is affected by the movement of the bearing housing l4 in 
axial direction. Such control devices are described, for 
example, in the patent specifications SE 183 750 and 
2l4 707.

In operation, the pulp suspension is supplied by means 
of pump, or by gravity from overlying level box, through 
the feed pipe 74, whereby the pulp suspension is distrib­
uted about the inlet opening at the refining/screening dev­
ices 22,83. The refining and turbulence procedure at the 
passage of the suspension through the gap maintained betw­
een the rotor 10 and stator 83 is the same as in the case 
of usual refiners of conic or cylindric type.

Due to the generated high centrifugal forces (corresponding 
to acceleration 600-2500 g), which for example at a cone 
angle of rotor, stator of 15° are utilized to corresponding 
cos 15° (0.96593), i.e. to about 96# in perpendicular 
direction, coinciding with the direction of the perforati­
ons in the stator, very high pressure pulsations arise in 
the stator 83 with a frequency and size determined by the 
groove division of the rotor 10 and the number of revolutions
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used. At an inlet diameter of 800 mm and an outlet diameter 
of 1200 mm and at 1500 rpm, the centrifugal force in per­
pendicular direction to the stator corresponds to about 
1000 g at the inlet and about 1500 g at the outlet diameter.

The pressure pulse density at a groove division of 8 mm 
at the inlet of the rotor is about 8 kcs, which together 
with the high pressure maximum for each pulse yields a very 
effective fluidization even at very high fibre concentrati­
ons .

In Fig. 7 an alternative embodiment of the stator is shown, 
which renders it possible to adjust the gap width (24) 
separately at the inlet and outlet zone. This is achieved 
in that the stator 83 shown in Fig. 1 is divided into two 
parts 100 and 102, shown in Fig. 7, of which parts the 
part 100 is rigidly secured in the housing 80, while the 
part 102 is displaceably mounted in axial direction on 
the annular supports 106 and 108 connected to the housing 80.

The axial movement of the stator part 102 is controlled by 
threaded adjusting means 110 connected to the part 102, 
which means 110 are provided with sprockets 112, which by 
means of a chain ll8 connected to the sprockets and driven 
by a shifting motor 116 via a sprocket 114 rotate the adjust­
ing means until the desired position on the stator part 
102 is achieved, which rotation is carried out simultaneously

This arrangement renders it possible to separately adjust 
the gap width at the two stator parts 100 and 102, whereby 
the width at the stator part 100 is adjusted by means of the 
hydraulic piston l6 and its setting means 50, and the gap 
at the stator part 102 is adjusted by the adjusting means 
116 to desired size equal to or different of the gap at 
the stator part 100. The two gap widths at 100 and 102. 
are adjusted thereafter, increased or reduced simultaneous­
ly, by the hydraulic adjusting means 16 and the means 50.
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By this arrangement the combined intensity screening/refin- 
ing can be varied between the two zones. The gap width 
at the inlet zone 102, for example, can be increased for 
obtaining predominantly screening effect, while the second 
ary zone is adjusted to a smaller gap width for increased 
refining effect, by means of which coarse fibre bundles, 
shives etc. not accepted in the primary zone are treated 
to a dimension rendering possible their passage through 
the screening perforated surface of the stator part to 
the accept flow from the apparatus.

It is, of course, also possible to divide the stator into 
more zones for separate adjustment of the gap width in 
each zone, but two zones are preferable.

-Th-s invention is not-restricted to—the embodiments -shown,—
•.. but can..bo varied within the ■ scope-ef·-the invention .idea.·
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS;

1. Apparatus for treating a fibre suspension
comprising a housing having an inlet and an outlet, a 
rotor arranged within said housing, a stator surrounding 
said rotor within said housing, the inner surface of said 
stator cooperating with the outer surface of said rotor to 
define a refining gap therebetween for the treatment of 
fibre suspension being supplied thereto, a portion of said 
stator including a plurality of screening apertures

I)1( therein to permit the outward passage therethrough of at
" ' least a portion of the fibre suspension being treated

t t ί

ί«ί «' within said refining gap for discharge from said apparatus
/'*** through said outlet of said housing, said refining gap

providing a first treating zone having an inlet and a« < f
,» second treating zone having and outlet arranged along a© f
' portion of the length of said rotor, and adjusting means

for adjusting the width of the refining gap within the 
first treating zone independently of the width of the 
refining gap within the second treating zone.©« a « e*

« ί « 4
PP ϊ 2. Apparatus as claimed in claim 1, wherein the
„„ screen apertures are located in the bottom of the grooves.

o€» ft ft >1
3. Apparatus as claimed in claim 1, wherein the 
screen apertures are located on the top of the bars.

O 0 0a w y β
4. Apparatus as claimed in claim 1, wherein the 
screen apertures are located on the sides of the bars.

5. Apparatus as claimed in any one of the preceding 
claims, wherein the rotor is axially movable for adjusting 
the gap width.
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6. Apparatus as claimed in any one of the preceding

claims, and substantially as herein described with 

reference to any one of the examples shown in the 

accompanying drawings.

DATED THIS 5th DAY OF April, 1990

SUNDS DEFIBRATOR AKTIEBOLAG 
By Its Patent Attorneys

GRIFFITH HACK & CO.
Fellows Institute of Patent 
Attorneys of Australia
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