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(57) Abrége/Abstract:

A device for use In a pulping process comprises first and second pulping units for processing feed material. A flow path
connects the first pulping unit to the second pulping unit for transporting material between the units. The second pulping unit has
devices for separating pulped material into a first material component comprising waste matter collected at the bottom of the
second pulping unit, a second material component comprising sieved pulped material and third material component comprising
unsieved pulped material. The second and third material component are separated from the first material component and are
transported as a unitary flow to a primary space. Mixing and sieving devices are located in the primary space for separating the
second material component from the first material component. The second material component comprises material which
passes the sieving device and the third material component comprises material which does not pass the sieving device. A third
material component transfer device transfers the third material component to a pre-sieving for further processing and an outlet
assembly transfers the second material component downstream of the sieving device.
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ABSTRACT

A device for use 1n a pulping process comprises first and second pulping units for
processing feed material. A flow path connects the first pulping unit to the second pulping
unit for transporting material between the units. The second pulping unit has devices for
separating pulped material into a first material component comprising waste matter
collected at the bottom of the second pulping unit, a second material component
comprising sieved pulped material and third material component comprising unsieved
pulped maternal. The second and third material component are separated from the first
material component and are transported as a unitary flow to a primary space. Mixing and
sieving devices are located in the primary space for separating the second material
component from the first material component. The second material component comprises
material which passes the sieving device and the third material component comprises
material which does not pass the sieving device. A third material component transfer
device transfers the third material component to a pre-sieving for further processing and an
outlet assembly transfers the second material component downstream of the sieving

device.
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DESCRIPTION

BACKGROUND OF THE INVENTION

This invention relates to a mixing device for use in a multi-stage pulping system and
which 1s intended to be placed in the second pulping chamber, such as a sieving or
intermediate tank, basin or the like, for pulping at least at the second stage, the waste
matter of the pulping material accumulated on the bottom thereof tor discharge. For
receiving partially pulped material from the first stage, the second pulping chamber 1s
provided with flow means, such as a tube, channel or the like, preterably through a valve
arrangement or the like, in communication with the first pulping chamber, which
comprises a pre-slusher, pre-pulper or the like for pulping at least at the first stage. The
mixing device comprises a mixing means with blades or the like which are arranged to
rotate on the primary side of a sieving means, such as a punched plate, screen plate or the
like, whereby the pulped material, having passed through the sieving means, 1s conveyed
from the secondary side of the sieving means for further processing via an outlet assembly
by a suction effect generated, for example, by gravitation, a pump or the like.

A secondary pulping chamber to be filled periodically as described above 1s
generally used 1n the processing of a relatively thick mass, whereby the dry matter content
of the pre-pulped mass preferably exceeds 10%. This kind of mass 1s produced e.g. in
pre-pulping of waste paper. In multi-stage pulping, 1t 1s not necessary to use a sieve plate
in the pre-pulper, whereby crude mass can also be transferred to further pulping stages,
where the actual sieving 1s carried out.

Finnish Patent Publication No. 75001 discloses an advanced method with regard to
conventional methods, and a device for sieving out impurities mixed in paper pulp. In this
method, the mixture 1s transferred from the pre-pulper, periodically carrying out pulping at
the first stage, to a device equipped with a closed pulping space. This pulping space 1s
provided with a sieve plate and a spiral mixer which rotates at a short distance from the
surface of the sieve plate. The admitted mass 1s discharged behind the sieve plate for
example by the suction effect of a discharge pump. For diluting the mixture, water 1s

added upon feeding the mixture into the pulping space. The addition of water 1s continued
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all the way to washing out the waste pulp, whereby the addition of water 1s discontinued
and the pulping space 1s discharged of water. Next, the waste pulp, accumulated to the
bottom of the pulping stage, 1s discharged by gravity through a wide opening at the bottom
of the pulping space.

In certain respects, the solution described above undoubtedly 1s advantageous over
prior techniques. One advantage 1s that the described solution can be used to make the
pulping space substantially smaller than the pre-pulper, because the whole contents
of the pre-pulper do not need to be received in the pulping space at one time. This 1s based
on the fact that the mixer of the pulping space and the discharge pump are set into action
when feeding of the mixture from the pre-pulper into the pulping space is started. Another
advantage of the presented solution is that the pulping space can be arranged to be filled
with water before the mixture 1s fed thereinto, whereby the mixture can be started with a
thin mixture.

The above-described solution entails, however, certain problems. Firstly, the closed
construction of the pulping space is risky, particularly 1n the processing of crude masses.
Consequently, upon discontinuing the ventilation of the pulping space, the disadvantages
are significant for both the process and the device in question. Furthermore, because of the
closed construction and the discharge of waste material through the bottom, the exhausting
of the device is not fully reliable. Also, like prior art constructions operating upon similar
principles, waste material 1s accumulated on the bottom of the device in a way that 1t
hampers the operation of the mixer, possibly eventually breaking the mixer blades. Due to

the closed construction, the service and maintenance of the device are also relatively

difficult.

SUMMARY OF THE INVENTION

According to the present invention, we provide a waste paper pulping and
separating apparatus for use 1n a pulping process comprising: a first pulping chamber for
partially pulping waste paper teed matenal; flow path means connecting said first pulping
chamber to a second pulping chamber for transporting said feed material, at least partially

pulped in said first pulping chamber, from said first pulping chamber to said second
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pulping chamber for further pulping; said second pulping chamber having a bottom
discharge means for separating out a waste material component from said pulped material
collected in the second pulping chamber, and tubular flow chamber means for transporting
remaining pulp material to a separation chamber positioned adjacent to said second
pulping chamber, said tubular flow chamber means having an inlet opening in a wall of
said second pulping chamber at a distance above said bottom discarge means, said tubular
flow chamber means extending through said wall into said separation chamber and having
an outlet terminating centrally and at a distance from a mixing means, said tubular flow
chamber means having a flow cross sectional area smaller than an effective cross sectional
area of said mixing means; a sieving means located directly downstream of said mixing
means in said separation chamber; an outlet positioned in a wall of said separation
chamber to discharge a portion of said remaining pulp material, not passing through said
sieving means, from a flow space defined by an inner wall of said separation chamber and
said tubular flow chamber means; and an outlet assembly for transferring material passing
said sieving means downstream of said sieving means.

The most important advantages of the mixing device of the invention are simplicity,
reliability and ease of use, which are essential particularly in the demanding work
environment in question. The mixing device of the invention 1s advantageous both 1n
manufacture and in installation. Further, it allows for installation, service and maintenance
work without causing notable stoppages in the total process, whereby the second pulping
space equipped with a mixing device of the invention can be used continuously 1n
comparison with present construction, only by changing the removably fixed mixing
device. The mixing device of the invention reduces the service of operations on the second
pulping stage, because it 1s possible to eliminate the contact of the waste material

accumulated on the bottom thereof with the mixing means.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following description, the invention 1s 1llustrated 1n detail with reference to the

appended drawings. In the drawings,
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FIG. 1 shows a longitudinal section of an advantageous mixing device in principal, and

FIG. 2 shows a simplified operational chart of a process in which a mixing device of FIG.

1 1s used.

DETAILED DESCRIPTION

The mixing device is intended for use for example, 1n a second a pulping chamber 1,
such as a sieving or intermediate tank, basin or the like, for pulping at the second stage of
the process of FIG. 2, the waste matter 2a of the pulping material being accumulated on
the bottom thereof for discharge. For receiving the pre-pulped material, the second pulping
chamber 1 is equipped with flow means 3, such as a tube, channel or the like, via a valve
arrangement 4 or the like, communicating with the first pulping chamber 5, such as a
pre-slusher, pre-pulper or the like, for pulping at least at the first stage. The mixing
device comprises a mixing means 6 with blades or the like which are arranged to rotate on
the primary side of a sieving means 7, such as a punched plate, screen plate or the like,
whereby the pulped material 2b, having passed through the sieving means 7, 1s conveyed
from the secondary side of the sieving means 7 for further processing via an outlet
assembly 8 by a suction effect, such as that caused by gravitation, a pump or the like. For
improving the efficiency of the mixing means 6, e.g. by separating 1t from the waste
material 2a accumulating on the bottom of the second pulping chamber 1, the mixing
device is connected with the second pulping chamber 1 by a primary space 10 extending
outwards from the wall la limiting the second pulping space 1.

With reference to the longitudinal section principally shown 1in FIG. 1, the mixing
means 6 1s disposed rotably around a rotation axis a which 1s transverse to the sieving
surface 7a of the sieving means 7. The primary space 10 thus comprises substantially a
flow chamber 10a which is substantially parallel to the rotation axis a, the mixing means 6
and the sieving means 7 being arranged 1n connection with the primary space 10. Further,
the flow chamber 10a of the primary space 10 1s connected with the second pulping space
1 through an opening 0 substantially above the bottom in the wall 1a limiting the second
pulping chamber 1 at its first end, whereby the mixing means 6 and the sieving means 7

are disposed in connection with the wall surface towards the second end of the flow



CA 02147173 2001-01-09

chamber 10a.

In the 1llustrated embodiment, the mixing means 6 1s arranged rotably around the
substantially vertical sieving surface 7a of the sieving means 7, whereby the primary space
10 comprises a flow chamber 10a which extends substantially in the horizontal direction
from the opening 0 in the vertical wall 1a of the second pulping space and has a constant
inner diameter.

With reference to FIG. 2, the pulping material for the process shown therein 1s
arranged to be pre-treated before the mixing means 6 and the sieving means 7. It 1s thus
conveyed from the second pulping chamber 1 to a cylindrical screen 11 operating as a
pre-sieving means, whereby the efficiency of the mixing means 6 being improved by
primary sieving of the material conveyed thereto, the preliminary sieving tlow 2c of the
pulping material takes place through the primary space 10. In an advantageous

embodiment of the mixing device of the invention, the primary space 10 thus comprises,

apart from the flow chamber 10a, also an entrance chamber 10b, whose flow conditions
differ substantially from those in the flow chamber 10a for improving the efficiency of the
primary sieving flow 2c through the entrance chamber 10b.

In an advantageous embodiment shown particularly in FIG. 1, the free
cross-sectional area Al of the flow chamber 10a is totally smaller than the effective
cross-sectional area A2 of the mixing means 6 towards the flow direction a. Further, the
flow chamber 10a 1s arranged to convey the flow substantially to the middle part of the
mixing means 6 and the entrance chamber 10b, 1n a corresponding manner, to act on the
edge parts of the mixing means 6.

In an advantageous embodiment shown 1n FIG. 1, the mixing means comprises a
frame 12 forming a substantially closed structure, which has a preferably circular.
cross-section 1n the flow direction a. The frame 12 1s provided with elements forming
at least part of the primary space 10, the mixing means 6, the sieving means 7 and the
outlet assembly 8. In the embodiment shown 1n FIG. 1, the tubular element forming the
flow chamber 10a 1s attached directly to the wall 1a of the second pulping space 1. The
drawings also show the wall arrangement of the frame 1n broken lines, whereby also the
flow chamber can be integrated 1n the frame. As shown 1n FIG. 1, the mixing means 1s

further arranged to be removably fixed by a screw connection 12a to the wall 1a of the
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second pulping space 1.

[t 1s obvious that the invention is not limited to the embodiments presented above
but 1t can be modified within the basic 1dea even to a great extent. The mixing device of
the invention can naturally be attached to a variety of pulping spaces, whereby the
consistency of the pulping mass will naturally be decisive in the applicability of the
invention. The mixing means can thus be 1nstalled for example 1n a closed pulping space
as described in the beginning of the description, or in a processing space for sieving or the
like. The mixing device of the invention can naturally be arranged 1n the longitudinal
direction to be for example curvilinear or in an inclined position. Thanks to the removable
attachment of the mixing device, the device can be manufactured of a variety of matenals

by suitable manufacturing techniques.
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CLAIMS:

1. A waste paper pulping and separating apparatus for use in a pulping process
comprising:

a first pulping chamber for partially pulping waste paper feed material;

flow path means connecting said first pulping chamber to a second pulping chamber
for transporting said feed matenal, at least partially pulped in said first pulping chamber,
from said first pulping chamber to said second pulping chamber for further pulping;

said second pulping chamber having a bottom discharge means for separating out a
waste material component from said pulped material collected in the second pulping
chamber, and tubular flow chamber means for transporting remaining pulp material to a
separation chamber positioned adjacent to said second pulping chamber, said tubular flow
chamber means having an inlet opening in a wall of said second pulping chamber at a
distance above said bottom discharge means, said tubular flow chamber means extending
through said wall into said separation chamber and having an outlet terminating centrally
and at a distance from a mixing means, said tubular flow chamber means having a flow
cross sectional area smaller than an effective cross sectional area of said mixing means;

a sieving means located directly downstream of said mixing means in said separation
chamber;

an outlet positioned in a wall of said separation chamber to discharge a portion of
said remaining pulp material blocked by said sieving means from passing therethrough,
from a flow space defined by an inner wall of said separation chamber and said tubular
flow chamber means; and

an outlet assembly for transferring matenal passing said sieving means downstream

of said sieving means.

2.  An apparatus according to claim 1 wherein at least a central flow point of the tubular
flow chamber means is located in the same horizontal axis as a center part of the mixing

meaiis.
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3. An apparatus according to claim 1 further comprising:

a frame having a circular cross-section, said frame supporting the outlet, the mixing

means, the sieving means and the outlet assembly; and

wherein the mixing means rotates around a rotational axis transverse to a sieving

surface of the sieving means.

4.  An apparatus according to claim 3 wherein said frame and a vertical wall of the

second pulping chamber form the structure of the separation chamber.

5. An apparatus according to claim 4 wherein said frame is removably fixed to said

vertical wall of said second pulping chamber by a screw connection.

6.  An apparatus according to claim 1 further comprising a pre-sieving means for

receiving said discharge from said outlet.

7. An apparatus according to claim 6 wherein the pre-sieving means 1s a cylindrical

SCICCIN.

8.  An apparatus according to claim 1 wherein said partially pulped feed material from
the first pulping chamber is transported periodically via said flow path means from the

first pulping chamber to the second pulping chamber through a valve means.

9.  An apparatus according to claim 6 wherein said pre-sieving means 1s a vibrating

SCTCCIN.
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