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(54) HORIZONTAL PULPER

(67)  The invention relates to a horizontal pulper (10)
comprising a vat (11) and at least one rotor (15), which
has a cylindrical design extending from a first end (12)
to a second end (13) and which vat (11) has an open top
part (17), a bottom part (18) and side walls (16), which
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vat (11) comprises an opening (20) on the side wall (16)
forthe rotor (15). The rotor (15) is mounted to the opening
(20) on the side wall (16) by a mounting collar (21) such,
that the center line (C) of the rotor (15) is horizontal.
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Description
Technical field

[0001] The presentinvention relates to horizontal pulp-
ers, especially in connection with pulp and fiber web pro-
duction. More especially the invention relates to a hori-
zontal pulper according to the preamble part of claim 1.

Background

[0002] As known from the prior art in fiber web ma-
chines, especially in paper and board machines, the fiber
web is produced and treated in an assembly formed by
a number of apparatuses arranged consecutively in a
process line. A typical production and treatment line com-
prises a forming section comprising a head box and a
forming unit and a press section as well as a subsequent
drying section and a reel-up. The production and treat-
ment line can further comprise other devices and sec-
tions for finishing the fiber web, for example, a size press,
a calender, a coating section. The production and treat-
ment line also comprises typically at least one winder for
forming customer rolls as well as a roll packaging appa-
ratus.

[0003] Beforethe head boxfibersuspensions compris-
ing recycled and/or virgin fibers are treated to be fed into
the head box to be used to produce the fiber webs. A
treatment system of the fiber suspensions for example
comprises a pulping section, a deashing system, a det-
rashing system, a coarse filtering section, a centrifugal
cleaning section, a fractionation section, a fine filtering
system, a fiber thickening system and fiber refining sys-
tems.

[0004] In pulpers fiber material is defibered to fiber
pulp. In horizontal pulpers the process is carried out so
that a fiber suspension inside, i.e. in a vat, of the pulper
is caused to a rotating flow by at least one rotor. In hor-
izontal pulpers the vat orientation is substantially hori-
zontal or slightly inclined in longitudinal direction of the
vat. The material to be defibered is thus, fed inside the
pulper through the rotators, which break the fibers and
feed the fiber suspension into the vat of the pulper to the
rotating flow. During the rotating flow caused by the rotor/-
s the fiber suspension flow rises up in the vat and at some
point, rotates back to the bottom of the vat and is defib-
ered. The aim of pulping is to separate fibers from each
other as well as possible, and/or to keeping size of pos-
sible different impurities in the fiber suspension, such as
plastic, glues etc., as large as possible to facilitate their
separation from fiber pulp.

[0005] In one type of known horizontal pulpers, the ro-
tor of the pulper is mounted to the pulper vat such that
the centerline of rotation of the rotor is horizontal. This
provides that the rotor has enough submergence depth
in the vat. Thus, in cases, where mounting closer to the
bottom of the vat is needed, this is usually accomplished
by having a flat vat wall of the vat to mount the rotor on.

10

15

20

25

30

35

40

45

50

55

A disadvantage of this known pulper vat design is that
the flat wall of the vat sets up a, generally, more rectilinear
structure, which is disadvantageous as it requires more
stiffeners and may also portend a less efficient hydrody-
namic vat shape as compared to a cylindrical vat design
also known from prior art. In these vat designs however,
the centerline of the rotation of the rotor is at 30 degrees
off from horizontal, which creates potential problems in
the mounting of the driving motor and other mechanical
elements external to the vat, forexample in view of space
requirements.

Summary

[0006] An object of the invention is to create a horizon-
tal pulper, in which the disadvantages and problems of
prior art pulper designs are eliminated or at least mini-
mized.

[0007] In particular, an object of the invention is to cre-
ate a horizontal pulper with a lighter structure.

[0008] In particular, an object of the invention is to cre-
ate a horizontal pulper with an efficient hydrodynamic
shape.

[0009] In particular, an object of the invention is to cre-
ate a horizontal pulper, in which the disadvantages and
problems in the mounting of the driving motor and other
mechanical elements external to the vat caused by the
rotor mounting are eliminated or at least minimized.
[0010] Inorderto achieve the above objects and those
that will come apparent later the horizontal pulper ac-
cording to the invention is mainly characterized by the
features of the characterizing part of the independent
claim 1. Advantageous aspects and features of the in-
vention are presented in the dependent claims.

[0011] According to the invention the horizontal pulper
comprises a vat and at least one rotor, which has a cy-
lindrical design extending from a first end to a second
end, which vat has an open top part, a bottom part and
side walls, and which vat comprises an opening on the
side wall for the rotor, wherein the rotor is mounted to
the opening on the side wall by a mounting collar such,
that the center line of the rotor is horizontal.

[0012] According to the invention the mounting collar
is conical and to the side wall attached mounting edge
of the mounting collar is fitted to the curvilinear form of
the side wall of the vat providing a tangential feed to the
vat. Advantageously, the conical form of the mounting
collar extends from the side wall of the vat outwards and
is convergent from the side wall outwards. Further ad-
vantageously, the distance from the side wall to outer
edge of the mounting collar and the diameter of the
mounting collar vary depending on the size of the rotor
to be mounted.

[0013] According to an advantageous feature of the
invention the vat further comprises flow guides arranged
inside the vat in vicinity of the rotor.

[0014] According to an advantageous feature of the
invention in vicinity of the rotor is provided two flow
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guides: a first flow guide and a second flow guide mount-
ed at vicinity of the mounting edge of the mounting collar
for the rotor, the first flow guide extends towards the bot-
tom part of the vat and the second flow guide extends
towards the top part of the vat.

[0015] According to an advantageous feature of the
invention the flow guides have a curved form.

[0016] According to an advantageous feature of the
invention the first end and the second end have a calotte
form with dome-form outwards from the vat.

[0017] Theterm "fiber suspensions" means liquids and
suspensions, which contain fibers to be defibered and
possible other occurring ingredients, which are meant to
be filtered out. The fibers can be synthetic or non-syn-
thetic fibers.

[0018] The fibersin connection with pulp and fiber web
production usually mean recycled cellulose fibers, but
also newly produced cellulose fibers can come into ques-
tion. The horizontal pulper according to the invention is
suitable for different types of fiber suspensions of syn-
thetic and/or non-synthetic fiber material.

[0019] By the invention and its advantageous features
several advantages are achieved: This new design hav-
ing the cylindrical vat and horizontal rotor mounting pro-
vides thus lighter structure as less stiffeners are needed,
and thus, production costs of the pulper are significantly
decreased, due to the cylindrical form and efficient hy-
drodynamic vat shape due to the cylindrical form as well
as easy and in view of space requirements of mounting
of the driving motor and other mechanical elements ex-
ternal to the vat well-functioning structure due to the hor-
izontal rotor mounting. The mounting collar of the rotor
creates a tangential feed into the vat providing efficient
hydrodynamic flow conditions. Additionally, advanta-
geous flow guides provided inside the vat improve the
flow dynamics within the vat.

Brief description of the drawings

[0020] Aspects oftheinvention, however, together with
additional objects and advantages thereof, will be best
understood from the following description of some exam-
ple embodiments when read in connection with the ac-
companying drawings and in the following the invention
is described in more detail referring to the accompanying
drawing, in which

In figure 1 is schematically shown an example of a
horizontal pulper as a perspective view.

In figures 2 is schematically shown a cross-sectional
cut view of the example of figure 1.

In figure 3 is schematically shown the example of
figures 1-2 as a side view.

Infigure 4 is schematically shown another cross-sec-
tional cut view of the example of figures 1 - 3.
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Detailed description

[0021] During the course of this description like num-
bers and signs will be used to identify like elements ac-
cording to the different views which illustrate the inven-
tion. Repetition of some reference signs may have been
omitted in the figures for clarity reasons.

[0022] Infigures 1 -4 is schematically shown a pulper
10 comprising a vat 11. The pulper 10 is supported by
support structures 14 on a floor or a corresponding base.
The pulper 10 is a horizontal pulper and thus, orientation
of the vat 11 is substantially horizontal or slightly inclined
in longitudinal direction of the vat 11. The vat 11 has a
cylindrical design, in which the cylindrical form extends
from a first end 12 of the vat 11 to a second end 13 of
the vat 11. The cylindrical design provides efficient hy-
drodynamic vat shape. The vat 11 comprises openings
20 for rotors 15 on a side wall 16 of the vat 11. The side
wall 16 extends in the longitudinal direction of the vat 11
from the first end 12 to the second end 13. The side wall
16 is circular due to the cylindrical design of the vat 11.
The side wall 16 is between the support structures 14 of
the vat 11 and a top part 17 of the vat 11. The top part
17 is open and thus, the cylindrical form is cut at the top
part 17 of the vat 11 by a horizontal plane. The rotors 15
are mounted to the side wall 16 at the openings 20 by
mounting collars 21. The mounting collar 21 mounts the
rotor 15 such, that center line C (fig 2) of the rotor 15 is
horizontal. Thus, a driving motor 30 (fig. 4) and other
external mechanical elements have well space. The
mounting collar 21 is attached to the side wall 16 advan-
tageously by welding. Form of the mounting collar 21 is
conical and to the side wall 16 attached edge 22 is fitted
to the curvilinear form of the side wall 16 of the vat 11
and thus, atangential feed tothe vat 11 is provided, which
provides efficient hydrodynamic flow conditions for the
fiber suspension flow inside the vat 11. The rotors 15 are
thus separate units from the vat 11, which provides for a
steady arrangements. Advantageously, the conical form
of the mounting collar 21 extends from the side wall 16
of the vat 11 outwards and is convergent from the side
wall 16 outwards. Further advantageously, the distance
from the side wall 16 to outer edge of the mounting collar
21 and the diameter of the mounting collar 21 vary de-
pending on the size of the rotor 15 to be mounted. The
vat 11 also comprises inside arranged flow guides 25,
26 for intensify and guide the fiber suspension flow inside
the vat 11 such, that possible "dead corners" and slowing
effects are avoided. In vicinity of each of the rotors 15 is
provided two flow guides: a first flow guide 25 and a sec-
ond flow guide 26.The flow guides 25, 26 are mounted
at vicinity of the mounting edge 22 of the mounting collar
21 and comprise the first flow guides 25 extending to-
wards abottom part 18 of the vat 11 from the lower mount-
ing edge 22 of the mounting collar 21 and the second
flow guides 26 extending towards the top part 17 of the
vat 11 from the upper mounting edge 22 of the mounting
collar 21. The flow guides 25, 26 have a curved form.
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The curved forms of the first flow guides 25 is extend as
a convex form from the mounting collar 21 towards the
bottom part 18 and the curved forms of the second flow
guides 26 extend as a concave form from the top part 17
towards the mounting collar 21. The flow guides 25, 26
are thus, correspondingly extending inclined. The flow
guides 25, 26 are substantially planar flap-like parts and
extend from the side wall 16 inside the vat 11. Thus, the
flow guides 25, 26 are advantageously curved parts
formed of plate-like material. The flow guides 25, 26 are
configured to guide the flow towards or away from the
rotor/- s 15. The first end 12 and the second end 13 have
advantageously calotte form with dome-form outwards
from the vat 11, which further improves strength of the
vat 11 and further less stiffeners are needed. As shown
in figure 4 the rotor 15 is attached to a driving motor 30
for providing power for the rotating movement of the rotor
15.

[0023] In the description in the foregoing, although
some functions have been described with reference to
certain features, those functions may be performable by
other features whether described or not. Although fea-
tures have been described with reference to certain em-
bodiments or examples, those features may also be
present in other embodiments or examples whether de-
scribed or not. Above the invention has been described
by referring to some advantageous examples only to
which the invention is not to be narrowly limited. Many
modifications and alterations are possible within the in-
vention as defined in the following claims.

[0024] Reference signs used in the drawing:

10 pulper

11 vat

12 first end of the vat

13 second end of the vat

14 support structure

15 rotor

16 side wall

17 top part of the vat

18 bottom part of the vat

20 opening for the rotor

21 mounting collar for the rotor
22 mounting edge of the mounting collar
25 first flow guide

26 second flow guide

30 drive motor

C centerline of the rotor

Claims

1. Horizontal pulper (10) comprising a vat (11) and at
least one rotor (15), which has a cylindrical design
extending from a first end (12) to a second end (13)
and which vat (11) has an open top part (17), a bot-
tom part (18) and side walls (16), which vat (11) com-
prises an opening (20) on the side wall (16) for the
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rotor (15), which rotor (15) is mounted to the opening
(20) on the side wall (16) by a mounting collar (21)
such, that the center line (C) of the rotor (15) is hor-
izontal, characterized in that the mounting collar
(21) is conical and to the side wall (16) attached
mounting edge (22) of the mounting collar (21) is
fitted to the curvilinear form of the side wall (16) of
thevat (11) providing a tangential feed tothe vat (11).

Horizontal pulper (10) according to claim 1, charac-
terized in that the vat (11) further comprises flow
guides (25, 26) arranged inside the vat in vicinity of
the rotor (15).

Horizontal pulper (10) according to claim 2, charac-
terized in that in vicinity of the rotor is provided two
flow guides: a first flow guide (25) and a second flow
guide (26) mounted at vicinity of the mounting edge
(22) of the mounting collar (21) for the rotor (15), that
the first flow guide (25) extends towards the bottom
part (18) of the vat (11) and the second flow guide
(26) extends towards the top part (17) of the vat (11).

Horizontal pulper (10)according to claim2 or 3, char-
acterized in that the flow guides (25, 26) have a
curved form.

Horizontal pulper (10) according to any of the previ-
ous claims, characterized in that the first end (12)
and the second end (13) have a calotte form with
dome-form outwards from the vat (11).
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