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(57) Abrégée/Abstract:
The present invention relates to an arrangement for mounting a screen (20) In a continuous digester used for making chemical
pulp or paper pulp. Such a digester comprises a substantially cylindrical pressure vessel arranged in an upright position, the
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(57) Abrege(suite)/Abstract(continued):

pressure vessel having a smaller diameter at the top end of the digester than at the bottom end of the digester, the diameter of the
digester being changed at regionally defined areas by means of one or more conical sections (4). Said screens are mounted at
these conical sections to remove liguid from chips or pulp In the digester. In the present arrangement an upper edge (21) of the
screen (20), which, In the operating position, Is located higher, Is arranged in the region of the conical section (4). In particular, the
screen extends substantially to the section of the conical section, which has the smallest diameter.
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ABSTRACT

The present invention relates to an arrangement for mounting a screen (20) in
a continuous digester used for making chemical pulp or paper pulp. Such a
digester comprises a substantially cylindrical pressure vessel arranged in an
upright position, the pressure vessel having a smaller diameter at the top end
of the digester than at the bottom end of the digester, the diameter of the di-
gester being changed at regionally defined areas by means of one or more
conical sections (4). Said screens are mounted at these conical sections to
remove liquid from chips or pulp in the digester. In the present arrangement an
upper edge (21) of the screen (20), which, in the operating position, is located
higher, is arranged in the region of the conical section (4). In particular, the
screen extends substantially to the section of the conical section, which has
the smallest diameter.

(Figure 2)
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ARRANGEMENT FOR MOUNTING A SCREEN

FIELD OF THE INVENTION

[0001] The present invention relates to an arrangement for mounting
a screen In a continuous digester used for making chemical pulp or paper pulp.
| [0002] This type of arrangement involves particularly the arranging
of a bar screen in a continuous pulp digester, which is known as a Kamyr di-
gester. Such an arrangement can be utilized in digesters in use, the operation
of which post-mounted new screens will improve, and in new continuous di-
gesters. The purpose of a screen to be mounted is, in particular, the efficient
removal of cooking and circulation liquid from a pressure vessel of a digester
when chemical pulp or paper pulp is made with a continuous digester.

BACKGROUND OF THE INVENTION

[0003] Today, continuous digesters comprise substantially cylindrical
pressure vessels arranged in an upright position. Pressure vessels of continu-
ous pulp digesters are remarkably high, and their diameter can be several me-
ters. For instance, the diameter of the bottom part of a pressure vessel may be
4000 mm to 10000 mm, typically about 6000 mm.

[0004] The diameter of the cover of such a pressure vessel is usu-
ally smaller at the top end of the digester than at its bottom end. However, the
diameter of the digester does not increase conically along the entire length of
the digester, but is arranged to increase at regionally defined areas by means
of one or more conical sections. The exact positions of the conical sections are
defined by process-specific technical grounds. To remove cooking and circula-
tion liquid processed in the digester, the digester comprises screens, which are
usually mounted below the above-mentioned conical sections. In such a case,
the distance between the upper edge of the screen and the lower edge of the

conical section is selected so as to vary from a few hundred millimeters to sev-
eral meters. |

[0005] The cover of a pressure vessel of a pulp digester is usually
made of metal plates, the thickness of which may vary from 20 mm to 50 mm,
the width from 1000 mm to 3000 mm and the length from 4000 mm up to 6000
mm. In the first manufacturing stage of a digester, metal plates are welded to-
gether so as to form cover blanks, which correspond to the circumference of
the pressure vessel. Next these cover blanks are bent into cylindrical pieces of
the cover, which are welded together with a round joint in order to form a cover
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for the cylindrical pressure vessel of the digester. The conical sections at the
cover of the pressure vessel are also made by bending a long blank into a
cone and by welding the conical sections to the rest of the cover of the pres-
sure vessel with a round joint.

[0006] Due to the considerable size of a pressure vessel, deviations
from theoretical shapes of a cylinder and a cone, produced during the manu-
facture of the pressure vessel, are significant. So, the cross-sectional profile of
a finished digester often differs from the planned theoretical circular cross-
section considerably and is, in fact, more like elliptical. In addition, the vertical
joint of the pressure vessel, i.e. the joint which combines the ends of the cover
blank forming the pressure vessel, may be markedly discontinuous. At this
vertical joint, due to welding stress, the shape usually differs from an elliptical
curve and is more like angular.

[0007] These deviations from the intended circular cross-section,
which are due to the manufacturing method of a digester's pressure vessel,
cause many problems. One problem arises, for instance, when the inner sur-
face of the pressure vessel is provided with the screens required.

[0008] Conventionally, this type of screens are mounted, for in-
stance, in the washing cycle of a continuous digester, i.e. at the lower end of a
pressure vessel forming the digester, so that the region of a cone which in-
creases the diameter of the digester of the pressure vessel is provided with a
solid annular metal plate — a kind of a trailing edge — allowing a cooking flow of
chips to pass untroubled from the top of the digester to the bottom of the di-
gester where it is subjected to the influence of the screens. An upper back-up
ring arranged substantially horizontally on the inner surface of the pressure
vessel is supported underneath the cone which increases the diameter, the
ring being arranged to support both the upper edge of the screens to be
mounted in the pressure vessel and the annular metal plate onto the cover of
the pressure vessel.

[0009] Correspondingly, a lower back-up ring is conventionally sup-
ported onto the inner surface of the pressure vessel substantially horizontally
so that it supports the lower edge of the screens onto the cover of the pressure
vessel. A number of vertical supports required by the screens are fixed con-
ventionally between these upper and lower back-up rings. The edges of the
screens are attached to a "grid" being formed by the support structures, which
grid is also called a screen bed.
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[0010] In this kind of construction, forces directed to the surface of
screens are usually arranged to be transmitted to the cover of the pressure
vessel by means of support rods, i.e. bars of specific length fixed to transverse
supports arranged between the upper back-up ring and lower back-up ring of
the screen. If the screen gaps of the screen construction are made by cutting
them in what is known as a screen plate, the support rods are preferably fixed
directly to the screen plate to provide support.

[0011] The fixed size of support rods and asymmetry of a pressure
cover of the digester's pressure vessel tend to cause problems, however. Due
to the deviations of the shape of the pressure cover, a considerable number of
support rods are not supported onto the pressure cover, but at their one end,
the support rods are hanging freely in the background space of the screen,
which is formed between the screen and the pressure cover. Since the support
rods are not supported onto the cover of the digester, theoretical strength cal-
culations of the screen structure are no longer reliable. The object of transmit-
ting forces directed to the screen construction to the pressure cover of the di-
gester is thus not achieved by using support rods. Because of the disadvanta-
geous force stress the support rods bend and the screen twists, even breaks.

[0012] In conventional solutions, in which screens are mounted un-
derneath the conical section of the digester, the space behind the screens and
a "header", i.e. a collector tray in connection with it and leading to an outlet
fitting of the digester, is full of liquid which flows through the screens. In these
solutions the volume of each space is relatively large and thus the flow rate of
the liquid is low. A disadvantage of this known construction is that deposits are
easily formed in the spaces behind the screens. To remove these deposits, for
instance, the operation of the digester must be stopped every now and then,
which causes a shutdown of the factory, which is a time-consuming and ex-
pensive procedure.

[0013] On economic grounds, pulp manufacture often employs ex-
isting digesters which are used to produce much more than their rated capacity
would allow. This makes the significant problems related to the use of the inner
space of the digester even clearer. So the conventional ways of mounting
screens do not secure the operation of the digester with the present production
objectives, but the blockage of the screen harms the operation of the digester
considerably. The blockage makes the filtering capacity of screens considera-
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bly weaker and reduces the volumes of the liquids to be circulated notably, thus
weakening the production and productivity of the digester.

BRIEF DESCRIPTION OF THE INVENTION

[0014] The present invention seeks to prevent the problems caused
by prior art disadvantages as efficiently as possible and thus to provide a new
solution, where a screen construction in a digester can be maximized and the
commercial objectives set to digesters can be achieved better than before.

[0015] According, the present invention provides an arrangement
for mounting a screen in a continuous digester used for making chemical pulp
or paper pulp, the digester comprising a substantially cylindrical pressure ves-
sel arranged in an upright position, the pressure vessel having a smaller di-
ameter at the top end of the digester than at the bottom end of the digester,
which diameter is arranged to be changed at regionally defined areas by
means of one or more conical sections, said screens comprising bars, and said
screens being mounted in connection with the conical sections to remove a
desired quantity of liquid from chips or pulp in the digester by a screen surface
formed by bars by which mounting arrangement the screen surface is defined
In an operating position by an upper edge being higher in the digester than a
lower edge being oriented towards a bottom end of the digester, wherein said
upper edge of the screen, being arranged in the region of the conical section of
the digester and substantially in connection with the section of the conical sec-
tion which has the smallest diameter, whereby the screen is arranged to be
supported by an upper transverse support supporting the upper edge of the
screen and a lower transverse support supporting the lower edge of the
screen, which supports are substantially horizontal and parallel and supported
against the inner surface of the pressure vessel by means of support rods
which engage the supports; the support rods being extendable in the radial
direction. . ‘

[0017] The terms "up”, "down", "above", "underneath" etc. used in
the description illustrate the features of the invention in directions which are in
relation to the arrangement of the invention in a way shown in the attached fig-
ures.

[0018] The invention provides considerable advantages. By using
the present system, it is much easier to mount screens in a pressure vessel
than by using known solutions. Also, screens are supported much more reliably
than before, whereupon the force stress directed to the screens is distributed to
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the cover of the pressure vessel according to the strength calculations. The
present arrangement also allows screens with a larger area to be mounted in a
digester, which improves the productivity of the digester. '

[0019] The present invention also increases the flow behind the
screen, which makes the operation of the digester more effective and prevents
the deposition in the background space of the screens.

[0020] To remove deposits from the background spaces of screens
Is usually very laborious and expensive during annual shutdowns. Due to the
present invention, service and shutdown intervals can be made much longer,
which brings considerable savings in working costs, for instance.

BRIEF DESCRIPTION OF THE FIGURES

[0021] In the following a preferred embodiment of the invention will
be described with reference to the attached drawing, in which
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Figure 1 shows the bottom of a digester partly in section, where the
part on the right of the vertical axis of the digester schematically illustrates the
conventional fixing arrangement of a screen and the part on the left of the verti-
cal axis schematically illustrates the arrangement of the invention for mounting
a screen,

Figure 2 is a schematic, vertical section of the upper end of the
screen, the screen being mounted with the arrangement of the invention,

Figure 3 is a schematic, vertical section of the lower end of the
screen, the screen being mounted with the arrangement of the invention,

Figure 4 shows a structural detail of the point det. A of Figure 2.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

[0022] In the following, preferred embodiments of the present ar-
rangement are described with reference to the above-mentioned figures. The
arrangement comprises structural parts marked with reference numbers in the
figures and corresponding to the reference numbers used in this description.

[0023] With reference to Figure 1, particularly to its part on the right-
hand side, a conventionally known fixing arrangement of screens 1 of a con-
tinuous pulp digester can be described as follows. The figures show a pressure
cover 2 of the digester, comprising a second lowest, cylindrical cover section 3,
a lowest conical section 4, a lowest cover section 5 and a bottom end 6. To ex-
tend the smaller-diameter cover section 3 of the pressure cover, the region of
the conical section is provided with a solid metal ring plate 7 with a substantially
corresponding diameter. The ring plate is thus arranged to guide a cooking flow
of chips from the top of the digester to a region where it is subjected to the in-
fluence of the screen 1 serving as an extension for the ring plate. A substan-
tially horizontal upper back-up ring IS arranged underneath the conical section
iIn a known manner, the ring supporting the upper edge of the screen and the
lower edge of the ring plate onto the inner surface 8 of the pressure cover of
the digester. Correspondingly, a lower back-up ring is arranged horizontally on
the inner surface of the digester to support the screen at its lower edge. A num-
ber of vertical supports required by the screens are arranged between these
parailel support rings, whereby the support rings and the vertical supports form
a grid-like screen bed. The outer edges of the screens are attached to this
screen bed.
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[0024] The screens 1 comprise a number of paraliel screen bars,
which form a screen surface which faces towards the central axis 9 of the di-
gester. This screen surface is subjected to force effects of chip flow moving in
the digester, which force is arranged to be transmitted to the pressure cover 2
of the digester by means of support rods, i.e. round bars of specific iength fixed
to the transverse supports.

[0025] A flow space 10 is formed between the screens 1 mounted on
the screen bed and the inner surface 8 of the pressure cover, and by means of
a collector tray 11, the flow space is in connection with an outlet fitting 12 which
leads liquid out of the digester.

[0026] The left part of Figure 1 and Figures 2 to 4 show another spe-
cific embodiment with a fully new structure, in which screens 20 are arranged In
a continuous pulp digester.

[0027] Since a significant problem of a conventional screen 1 is t00
low a filtering capacity in relation to the filterihg area, this is solved by extending
at least one end — the upper edge 21 — of a screen in a completely new manner
to the top end of the conical section 4 which increases the diameter of the pres-
sure vessel forming the digester. The opposite end — the lower edge 22 — of the
screen is arranged to extend towards the bottom end 6 of the digester, thus
extending, within the limits defined by its construction, as low as possible.

[0028] A preferable mounting of the screen 20 may be at the lower-
most part of the digester, whereby the screen is arranged to extend from the
top end of the substantially last conical section 4 to substantially close to a
round joint 23 combining the lowermost, cylindrical cover section 5 of the pres-
sure vessel and the bottom end 6 forming the pressure vessel.

[0029] This kind of arrangement for mounting screens 20 at least
partly on the region of the conical section 4 comprises a separate screen bed
for each individual screen. The screens are thus arranged to be supported by
support rods 24 which are supported onto the inner surface 8 of the pressure
vessel and the length of which can be adjusted. As the length of the support
rods can be adjusted, shape deviations of the pressure cover 2, otherwise typi-
cal for digesters, can be compensated efficiently. When the support rods are
mounted, they are adjusted to extend along the entire length from a frame
structure of the screen to the inner surface 8 of the pressure vessel. Thus, all
support rods of the upper transverse support 25 supporting the upper edge 21
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of the screen are supported against the inner surface of the pressure vessel.
The lower transverse support 26 supporting the lower edge 22 of the screen in
the corresponding manner and at least one intermediate transverse support
(not shown) therebetween comprise support rods, which can be supported
against the inner surface of the pressure vessel by a simple adjustment. When
the support structure for the screens is supported in this way, the allowable
load of the screen is not exceeded and the screen bars, which are forming the
functional part of the screen being on the screen surface 27 on the side of the
central axis of the digester, remain in their places and fulfill their purpose when
filtering the digester liquid. .

[0030] The height and spread angle of the conical section 4 which
increases the diameter of the pressure vessel are used to define a height for
such a sheet metal ring 28 that is, if required, arranged to guide a cooking flow
of chips from the smaller-diameter region of the digester to the region where it
is subjected to the influence of the screen 20. In extreme cases, i.e. when the
upper transverse support supporting the screen's upper edge 21 which, in its
operating position, is higher in the digester, is arranged substantially in connec-
tion with the joint combining the conical section with the cover section of the
pressure vessel above the conical section, no sheet metal ring Is required. In
an exemplified embodiment according to the figures, the upper transverse sup-
port 25 of the screen 20 is arranged at the joint 29 above the conical section 4
and combining the pressure vessel with the cover section 3. Usually the héight
of such a sheet metal ring is 50 mm to 500 mm. Most preferably, the height of
the ring is about 200 mm.

[0031] As support rods 24 having an adjustable length are used for
supporting the screens 20, the background space 30 between the screen and
the inner surface 8 of the pressure vessel according to Figures 2 and 3 can be
adjusted by changing the length of the support rods. It can thus be arranged
that the background space has a volume allowing the flow rate of chips in the
digester to increase and preventing deposits from accumulating in the back-
ground space and collector tubes in connection with it. The screens can thus be
arranged in a slightly conical orientation in respect of the inner surface of the
pressure vessel. Hence, the inclination of the cone formed by the screens can
be adjusted by changing the length of the support rods.

[0032] To secure as flexible an operation as possible for the digester
and to minimize service breaks, each screen 20 preferably comprises a
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separate outlet fitting 31. This outlet fitting is arranged to be in connection with
a "header”, i.e. a collector tube outside the digester.

[0033] The screens can also be mounted in at least partially over-
lapping zones, each screen preferably having its own outlet fitting.

[0034] It is to be understood that the above description and the re-
lated figures are only intended to illustrate the present solution. Thus, the solu-
tion is not restricted only to the embodiment described above and defined in
the claims, but many different variations and modifications, which are possible
within the scope of the idea defined in the attached claims, will be obvious to a

person skilled in the art.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. An arrangement for mounting a screen in a continuous digester
used for making chemical pulp or paper pulp, the digester comprising a sub-
stantially cylindrical pressure vessel arranged in an upright position, the pres-
sure vessel having a smaller diameter at the top end of the digester than at the
bottom end of the digester, which diameter is arranged to be changed at re-
gionally defined areas by means of one or more conical sections,

said screens comprising bars, and said screens being mounted In
connection with the conical sections to remove a desired quantity of liquid from
chips or pulp in the digester by a screen surface formed by bars.

by which mounting arrangement the screen surface is defined in an
operating position by an upper edge being higher in the digester than a lower
edge being oriented towards a bottom end of the digester, wherein

said upper edge of the screen, being arranged in the region of the
conical section of the digester and substantially in connection with the section
of the conical section which has the smallest diameter, whereby

the screen is arranged to be supported by an upper transverse sup-
port supporting the upper edge of the screen and a lower transverse support
supporting the lower edge of the screen,

which supports are substantially horizontal and paraliel and sup-
ported against the inner surface of the pressure vessel by means of support
rods which engage the supports;

the support rods being extendable in the radial direction.

2. The arrangement as claimed in claim 1, wherein the lower edge,
which, in the operating position of the screen is arranged at the lowermost end
of the digester, is arranged to extend to a round joint combining the lowest,

cylindrical cover section and the bottom end forming the bottom of the pres-
sure vessel.

3. The arrangement as claimed in claim 1 or 2, wherein between the
upper transverse support and the lower transverse support there is at least one
intermediate transverse support, which is parallel with the upper and lower
transverse supports. ‘
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4. The arrangement as claimed in claim 1, 2 or 3, wherein the size
of a background space of the screen, defined by the screen and the inner sur-
face of the pressure vessel, is adjustable by changing the length of the support

rods.
5. The arrangement as claimed in any one of claims 1 to 4, wherein

the upper transverse support supporting the upper edge of the screen, which,
in the operating position, is higher in the digester, is arranged substantially in-
connection with a joint combining the conical section and the cover section of
the pressure vessel above the conical section.

6. The arrangement as claimed in any one of claims 1 to 5, wherein
in the vertical direction the digester is provided with the screens in at least par-
tially overlapping zones.
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