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Refining element

This invention relates to refining elements for use in refiners with flat or
conical refining surfaces. This type of refiners is used for working and refining
lignocellulosic fiber material of both low and high material concentration.

Refiners with flat refining surfaces comprise two refining discs, rotating
relative to each other, having opposed refining surfaces. Thereby, one refining
disc can be rotating and the other stationary or both can be rotating in opposite
directions. The refining surfaces consist of refining elements located on each
refining disc. These refining elements are provided with a pattern of bars and
intermediate grooves. Between the opposed.reﬁning- elements a refiner gap is
formed, through which the material is intended to pass outwards while
simultaneously being worked by the bars of the refining elements.

Refiners with conical refining surfaces comprise a rotor with conical
refining surface which is surrounded by a stator with an opposed conical refining
surface. The angle of inclination to the rotor axis is less than 45°, preferable 10-
30°. The refining surfaces consist of refining elements located on the rotor and,
respectively, stator. These refining elements are provided with a pattern of bars
and intermediate grooves. Between the opposed refining elements a refiner gap
is formed, through which the material is intended to pass from the end with the
smallest diameter to the end with the largest diameter while simultaneously
being worked by the bars of the refining elements.

The bars on the refining elements can be straight or angled, and the bar-
groove ratio can be varied for achieving different refining results. The feed
through the refiner gap is affected strongly by the éentrifuga[ force. With
increasing diameter in the feed direction, the centrifugal force and thereby the
feed force, also increase. The difference in diameter between the inlet and outlet
of the refiner gap implies that the space for the material in the refiner gap can
vary by up to 50% between the inlet and outlet portin of the refiner gap. These
conditions limit the capacity and can cause problems with non-gjniform quality of
the refined material. Besides, there will also be a reduction in ﬁroduction due to
wear of the bars on the refining elements. |

The present invention has the object to eliminate these problems by
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bringing about a uniform feed through the entire refiner

gap .

According to the present invention, there 1is
provided a refining element intended for a refiner with
opposed refining surfaces, which are rotary relative to each
other for working and refining lignocellulosic material
during the passage of the material through a refiner gap
(15,35) between the opposed refining surfaces from an inlet
portion with smaller diameter to an outlet portion with
greater diameter, which refining element (19,39) 1s formed
with a refining surface with bars (20) and intermedilate
grooves (21) which extend over the entire refining element,
characterized in that the bars (20) in the inlet portion of
the refining element (19,39) form an angle of 50-85° with a
generatrix of the refining surface, and that the angle
decreases outwards along the surface of the refining element
(19,39), so that the bars (20) 1in the outlet portion form an
angle between -25° and +25° with the generatrix, and that
the bars (20) in the inlet portion are located at a greater

mutual distance than in the outlet portion.

A more uniform material flow through the gap of
the refiner can be obtained by forming the inlet portion of
the refining elements more open and angular after the flow
direction of the pulp. The refining result as well as the
production are hereby improved. An increase in capacity as
well as the production are hereby improved. An i1ncrease 1in

capacity of 20-25% has proved possible to obtain.

The invention 1s described in greater detail in
the following, with reference to the accompanying drawings
illustrating an embodiment of a refining element according

to the invention.
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Fig. 1 is a section through a refiner with flat

refining discs;
Fig. 2 is a section through a conical refiner;

Fig. 3 shows a refining element according to the

invention;

Fig. 4 shows a different design of a refining

element according to the invention;

Fig. 5 is a section according to V-V in Figs. 3

and 4;

Fig. 6 1s a section according to VI-VI i1n Figs. 3

and 4.

The refiner with flat refining surfaces shown 1in
Fig. 1 comprises a rotary refining disc (rotor) 10 on a
shaft 11 supported in bearings 12,13. A stationary refining
disc (stator) 14 is arranged opposite the rotary refining
disc 10 so that a refiner gap 15 is formed between the
refining surfaces on the rotor 10 and stator 14. The rotor
10 as well as the stator 14 are enclosed in an airtight
casing 16, which has a central inlet 17 through the stator
14 inside the refiner gap for the material to be worked, and
an outlet 18 for the refined material outside the refiner
gap. The working is brought about by the relative rotation

between the refining surfaces.

The shaft 11 is movable for adjusting the size of
the refiner gap 15 and for producing the required pressure

between the refining surfaces.

The refiner shown in Fig. 2 comprises a rotor 30
on a rotary shaft 31 supported in bearings 32,33. The rotor

30 is surrounded by a stator 34, 1in such
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a way, that a conical refiner gap 35 is formed between the refining surfaces on
the rotor 3Q and stator 34. The rotor 30 as well as the stator 34 are enclosed in
an airtight casing 36, which has an inlet 37 at the narrower end of the conijcal
refiner gap for the material to be worked, and an outlet 38 for the refined
material at the opposite end. The working is brought about by the relative
rotation between the refining surfaces.

The shaft 31 is movable for adjusting the size of the refiner gap 35 and
for producing the required pressure between the refining surfaces.

In the refiners according to fig. 1 and 2, respectively, the rotor 10,30
and stator 14,34 are provided with a plurality of refining elements 19,39. Each
element 19,39 is formed with a refining surface comprising bars 20 and
intermediate grooves 21 which extend substantially over the entire refining
surface. At the portion of the refining elements intended to be located closest to
the inlet, the bars 20 form an angle of 50-85°, preferably 60-80°, with the radius
or generatrix of the refining surface. This angle decreases, preferably
successively, along the surface of the refining element 19,39 so that the bars 20
at the outlet portion form and angle between -25° and + 25° with the radius or
generatrix. According to Fig. 3, each bar 20 forms é bow with successively
decreasing angle from the inlet portion to the outlet portion. The total cross-
sectional area of the grooves 21 in the inlet portion should substantially
correspond to the total cross-segtional area of the grooves in the outlet portion.
Fig. © and, respectively, Fig. 6 are cross-sections of the outlet and, respectively,
inlet portion of the refining element 19,39. This implies that the bars 20 in the
Inlet poriton should be located at a greater mutual distance than in the outlet
portion.

The design of the refining elements 19,39 has the object to bring about
a uniform feed through the refiner gap. In the inlet portion of the refining element
the centrifugal force, and thereby its feeding effect on the material, is at the
lowest. Owing to the increasing centrifugal force, the feeding force increases
along the refiner gap 15,35. Due to the angular shape of the bars 20, the feeding
force varying in response to the centrifugal force can be compensated for so that

a substantially uniform feed along the entire length of the refining element 19,39
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is obtained. This implies that the pumping effect of the bars decreases outward,

and it even can be negative, i.e. braking, in the outlet end of the refining

element. See Fig. 4.

For obtaining uniform feed, it is also necessary that the free inlet
volume in the refiner gap 15,35 substantially corresponds to the free outlet

volume. This can be achieved by arranging the bars 20 more sparsely in the inlet

portion. The total cross-sectional area of the gooves 21 in the inlet portionn can

substantially correspond to the total cross-sectional area of the grooves in the

outlet portion.

The invention, of course, is not restricted to the embodiments shown,

but can be varied within the scope of the invention idea.
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CLAIMS:

1. A refining element intended for a refiner with
opposed refining surfaces, which are rotary relative to each
other for working and refining lignocellulosic material
during the passage of the material through a refiner gap
(15,35) between the opposed refining surfaces from an inlet
portion with smaller diameter to an outlet portion with
greater diameter, which refining element (19,39) is formed
with a refining surface with bars (20) and intermediate

grooves (21) which extend over the entire refining element,

characterized in that the bars (20) in the inlet
portion of the refining element (19,39) form an angle of
50-85° with a generatrix of the refining surface, and that
the angle decreases outwards along the surface of the
refining element (19,39), so that the bars (20) in the
outlet portion form an angle between -25° and +25° with the
generatrix, and that the bars (20) in the inlet portion are

located at a greater mutual distance than in the outlet

portion.

2. A refining element as defined in claim 1,
characterized in that the total cross-sectional area of the
grooves (21) in the inlet portion corresponds to the total
cross-sectional area of the grooves (21) in the outlet

portion.

3. A refining element as defined in claim 1 or 2,
characterized in that each bar (20) forms a bow with
successively decreasing angle from the inlet portion to the

outlet portion.

4 . A refining element as defined in any one of claims
1l to 3, characterized in that the angle of the bars (20) in
the inlet portion is 60-80°.
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5. A refining element as defined in any one of claims
1-4, characterized in that it 1s designed for a refiner with

flat opposed refining surfaces.

6. A refiner element as defined in any one of claims
1-4, characterized in that 1t i1s designed for a refiner with

conical opposed refining surfaces.

FPETHERSTONHAUGH & CO.

PATENT AGENTS

OTTAWA, CANADA
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