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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a suction roll
for use in a fibre web machine such as a papermaking
machine, a tissue machine, a board (paperboard) ma-
chine or a machine for making pulp. The invention also
relates to a method of operating such a suction roll.

BACKGROUND OF THE INVENTION

[0002] In fibre web machines, a commonly used com-
ponent is the suction roll. Suction rolls are used in many
different positions and sometimes for different purposes.
For example, a suction roll may be used as a pick-up roll
that is used to transfer a fibrous web from one paper
machine fabric to another paper machine fabric. This may
be the case when a suction roll is placed inside the loop
of a permeable felt and exerts suction through the felt to
pick up a web from a forming wire or from another felt.
In the same way, a suction roll can be used to pick a
fibrous web from a felt or from an impervious transfer belt
in a press section and transfer the web to a drying wire
that runs through the drying section of a paper making
machine. Suction rolls can also be used for other pur-
poses, Forexample, they can be used to form dewatering
nips with other rolls. Typically, suction rolls are used in
all kinds of fibre web machines such as paper making
machines; tissue making machines, machines for paper
such as newsprint and in machines for making grades
with a higher basis weight such as paperboard as well
as pulp making machines.

[0003] Typically, a suction roll has a roll mantle (i.e. an
outer shell) which has a plurality of perforations. The roll
mantle is arranged to be rotatable about a suction box
that is located inside the outer shell. The suction box is
arranged to be stationary, (i.e. it does not rotate). The
suction box is connected to a source of vacuum (under-
pressure) such that a suction effect is achieved. Moreo-
ver, the suction box is provided with openings such that
the underpressure in the suction box can act to produce
suction through the perforations in the rotatable roll man-
tle. The suction box is provided with a pair of seals ar-
ranged in holders on the suction box. The holders and
the seals extend in the longitudinal (i.e. axial) direction
of the roll. The seal holders and the seals also extend in
the radial direction between the suction box and the inner
surface of the roll mantle (the rotatable shell) such that
a suction zone is achieved between the seals. Suction
rolls of this general design have been in use in fiber web
machines for many years.

[0004] Anexample of apriorartsuctionrollis disclosed
in US patent No. 2,772,606. That document discloses a
suction roll which is provided with a plurality of perfora-
tions. An elongated tubular member is placed inside the
roll and the tubular member has a slot. Other example
of a prior art suction rolls are disclosed in, for example,
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US patent No. 4,862,648 and US patent No. 3273492.
[0005] EP 1783271 A1 discloses a suction roll in a ma-
chine for manufacturing fiber webs such as paperboard,
paper or tissue webs. The suction roll disclosed in that
document a rotatable roll shell with perforations and a
suction box within the rotatable shell which suction box
has a wall. Seals arranged on the suction box are sepa-
rated from each other in the circumferential direction of
the rotatable shell. In an embodiment explained with ref-
erence to Figure 8 of that document, three sealing ele-
ments are used and it is explained that a jet of cooling
liquid can be applied to the sealing element that, in the
direction of rotation is the first element.

[0006] Prior art suction rolls are also known where the
suction box inside the rotatable shell (rotatable mantle)
has a substantially rectangular cross section.

[0007] Although they are very useful, suction rolls
cause noise and they consume much energy. Another
problem that has been noted by the inventors of the
presentinventionis thatthe flow of airin the axial direction
of the roll may be disturbed which causes losses. As a
consequence, the suction effect varies over the axial
length of the suction roll. To achieve a sufficient suction
effect over the entire length of the roll, the vacuum (un-
derpressure) must therefore be kept higher than what
would have been necessary without such disturbances.
[0008] Therefore, itis an object of the invention to pro-
vide a suction roll where the energy consumption can be
decreased and where the suction effect can be kept more
even over the entire length of the suction roll. Reduced
energy consumption may also contribute to a reduced
noise level.

[0009] Theseandotherobjects are achieved by means
of the present invention.

DISCLOSURE OF THE INVENTION

[0010] The invention relates to a suction roll for a fibre
web machine, for example a paper making machine. The
inventive suction roll has a rotatable roll shell with a plu-
rality of perforations and a suction box located within the
rotatable shell. The suction box has a wall that defines
an inner space that is connected to or connectable to a
source of underpressure. The suction box is arranged to
remain stationary while the roll shell rotates. A first seal
and a second seal are arranged on the suction box and
each seal extends radially between the suction box and
the inner surface of the rotatable shell. The seals also
extend in the axial (longitudinal) direction of the roll. The
first and second seal respectively are spaced from each
otherin the circumferential direction of the rotatable shell.
The wall of the suction box has an air inlet zone formed
by at least one through-hole. The air inlet zone is located
in the area between the first seal and the second seal
such that a suction zone is formed in the area between
the seals when the suction box is connected to a source
of underpressure (i.e. the seals define the limits of the
suction zone). The air inlet zone of the suction box has
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afirst edge in the circumferential direction of the rotatable
shell and a second edge in the circumferential direction
wherein the second edge is the edge which is closest to
the second seal. With regard to the seals, the air inlet
zone is asymmetrically placed in the circumferential di-
rection of the roll shell in such a way that it is displaced
towards the second seal.

[0011] Preferably, the suction roll has a circular cylin-
drical cross section.

[0012] Since the airinlet zone is displaced towards the
second seal, the second edge of the airinlet zone is closer
to the second seal than the first edge to the first seal, i.
e. the distance from the second edge of the air inlet zone
to the second seal is smaller than the distance from the
first edge of the air inlet zone to the first seal.

[0013] The air inlet zone is formed by a plurality of
through-holes in the wall of the suction box that extend
in rows in the axial direction of the suction box.

[0014] The second seal is the seal on outgoing side in
the circumferential direction of rotation of the rotatable
shell. The second seal has a longer extension in the cir-
cumferential direction than the first seal.

[0015] In many realistic embodiments, the area be-
tween the first and the second seal extends over an arc
length of 40° - 150° as seen along the inner surface of
the roll shell. In preferred embodiments, the first edge of
the air inlet zone (the edge that of the air inlet zone which
is closest to the first seal) is displaced from the first seal
by at an arc length which is 10% - 80 % of the total arc
length between the seals while the second edge of the
air inlet zone (the edge of the air inlet zone which is clos-
est to the second seal) is displaced from the second seal
by no more than 10% of the total arc length between the
seals.

[0016] Preferably, the area between the first and the
second seal extends over an arc length of 60° - 120°.
[0017] Preferably, the second edge of the airinlet zone
is displaced from the second seal by no more than 5 %
of the total arc length between the seals, preferably by
no more than 3 % of the total arc length between the
seals.

[0018] In preferred embodiments, the first edge of the
airinlet zone is displaced from the first seal by 20 % - 80
% of the total arc length between the seals, preferably
by 30 % - 70 % of the total arc length between the seals.
[0019] In preferred embodiments, more than 50 % of
the total open area of the air inlet zone is placed closer
to the second seal than to the first seal.

[0020] The through-holes may have many shapes. For
example, they may be round (i.e. circular cylindrical) or
rectangular. However, in advantageous embodiments,
the through-holes are shaped as elongated slots that ex-
tend mainly in the axial direction of the suction roll. Such
through-holes in the suction box that are shaped as elon-
gated slots preferably have rounded corners or they may
be elliptically shaped.

[0021] Theairinletzone comprises afirstand a second
row of through-holes extending in the axial direction of
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the roll, the first row being parallel with the second row.
The through-holes in the first row are offset in the axial
direction of the roll in relation to the through-holes of the
second row.

[0022] Inmanyrealisticembodiments, the rotatable roll
shell may have a diameter in the range of 500 mm - 1800
mm, preferably a diameter in the range of 800 mm - 1600
mm. For such dimensions, each through-hole may have
an extension in the circumferential direction that corre-
sponds to an arc length of 90 mm - 150 mm, preferably
100 mm-140 mm.

[0023] The suction box has an exhaust channel for air
atan axial end of the roll. In advantageous embodiments,
the exhaust channel may have a conical part that is ta-
pered towards the axial end ofthe suctionroll. The conical
part may optionally be followed a circular cylindrical part.
Where such a circular cylindrical part is used, it may op-
tionally lead to an expanding part of the exhaust channel.
As the air passes through the exhaust channel, it may
thus first pass through a narrowing section /the tapered
conical part, then pass though a circular cylindrical part
of constant or substantially constant cross sectional area
whereafter the air may exit into an expanding part of the
exhaust channel.

[0024] Preferably, the second seal has an extension
in the circumferential direction that is more than 2 times
as long as the extension of the first seal in the circumfer-
ential direction and preferably 2 - 4 times as long.
[0025] Theinnerspace of the suction box is connected
to a source of underpressure such that the maximum
underpressure in the inner space of the suction box will
be in the range of 15 MPa - 70 MPa, preferably in the
range of 25 MPa - 50 MPa.

BRIEF DESCRIPTION OF THE DRAWINGS
[0026]

Figure 1 is a schematic side view of a suction roll
with a suction zone.

Figure 2 is a cross-sectional side view of a suction
roll according to the invention.

Figure 3 is a perspective view of parts of the inventive
suction roll.

Figure 4 is a cross sectional longitudinal view of the
inventive suction roll.

Figure 5 is an enlargement of some of the details
shown in Figure 2.

DETAILED DESCRIPTION OF THE INVENTION
[0027] With reference to Figure 1, it can be seen how

asuctionroll 1is used to form a press nip N with a counter
roll 20. Through the nip N, a fibrous web W is passed
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together with a water-absorbing felt F. The web W and
the felt F move in the machine direction MD and the suc-
tion roll is rotating in the direction of the arrow A. The
suction roll 1 has a suction zone 11. When the felt F and
the web W pass through the nip, the suction in the suction
zone 11 will act on the web W and the felt F. In Figure 1,
the suction zone 11 as such is shown as being symmet-
rically placed in the nip. It should be understood that this
need not be the case. For example, in some cases where
a suction roll is used as a nip roll, the suction zone could
be asymmetrically placed in the nip.

[0028] The inventors have found that one cause for
disturbances and pressure losses in the suction roll are
caused when air that has already been sucked into the
suction box bounces back into the area between the suc-
tion box and the rotatable shell. When air bounces back,
vortexes may be created that disturb the flow of air. If this
can be prevented, pressure losses can be reduced. In
order for air to be evacuated as smoothly as possible,
the inventors have found that it would be preferable if the
air can be caused to move out of the suction box in a
swirling movement of the air such that the air is not just
moving linearly in the axial direction but also rotates such
that it performs a spiraling movement out of the suction
box, i.e. it moves in a vortex that assists the evacuation
of air. Moreover, the air should be prevented from bounc-
ing back. To help achieving a spiraling movement of the
air, the suction box should preferably have a cross sec-
tional shape without any corners or at least without any
sharp corners. When there are no corners, or when the
corners are not so sharp, air passing though the inner
space 5 will not be so much disturbed in its flow. Prefer-
ably, the cross sectional shape should be circular cylin-
drical. However, shapes deviating from a circular cylin-
drical cross section may also be considered. For exam-
ple, polygonal cross sections such as pentagonal, hex-
agonal, or octagonal cross sections may be considered.
The suction box may be formed by (for example) a sheet
of metal that has been bent to a polygonal shape with so
many corners that the cross section approaches a circu-
lar cylindrical shape, for example 7 - 40 corners or even
more corners. A cross section without corners (or with
less sharp corners) results is a smoother air flow and
thus reduces energy consumption. However, it should
be understood that the cross sectional shape of the suc-
tion box could also be made in other ways, for example
elliptical. Even a cross sectional shape that is rectangular
could be considered in the context of the present inven-
tion even though this would not be a preferred embodi-
ment of the invention since a cross section without sharp
corners s preferred in order to achieve a smooth air flow.
However, to reduce the tendency of air to bounce back,
further design improvements are required as will be ex-
plained in the following.

[0029] With reference to Figure 2, it can be seen that
the suction roll 1 has a rotatable roll shell 2 with a plurality
of perforations 3. In many realistic embodiments, the
thickness of the roll shell 2 in the radial direction may be
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on the order of 40 mm - 100 mm but other dimensions
are also possible. Wall thickness may be less than 40
mm or more than 100 mm. The wall thickness of the roll
shell 2 depends much on the requirements of the partic-
ular application. The dimensions of the perforations 3
also vary from case to case. However, in many realistic
embodiments the perforations may have a diameter in
the range of 3 mm - 11 mm (both smaller and larger di-
ameters are possible). For example, the perforations 3
may have a diameter of 4 mm. A suction box 4 is placed
inside the rotatable shell 2 and the wall of the suction box
4 defines an inner space 5. The suction box 4 is normally
placed coaxially with the rotatable shell or substantially
coaxially with the rotatable shell 2 but embodiments are
conceivable where this is not the case. With reference
to Figure 4, the inner space 5 of the suction box 4 is
connected to or connectable to a source 6 of underpres-
sure. The suction box 4 according to the invention pref-
erably has acircular cylindrical cross section even though
other shapes are possible. The suction box 4 is arranged
to remain stationary while the roll shell 2 rotates. In Figure
2, the arrow A indicates the direction of rotation of the
rotatable shell 2 during normal operation of the suction
roll.

[0030] It should be understood that the roll 1 has an
axial extension (see Figure 3 and Figure 4). Of course,
this applies also to the roll shell 2 and the suction box 4.
[0031] The suctionbox4 has afirstseal 7 and a second
seal 8 that are both placed in seal holders 7a, 8a arranged
on the suction box 4. Each seal extends radially to the
inner surface of the rotatable shell 2 and axially from one
axial end of the suction box 4 to the other axial end of
the suction box. As can be seen in Figure 2, the seals 7,
8 define between them, in cooperation with the rotatable
shell, a suction zone 11. When the suction roll 1 is used
as a forming roll in a wire section or as a press roll in a
press nip, water is sucked into the perforations 3 and
may then be ejected by centrifugal forces when the roll
shell moves beyond the area between the seals 7, 8. In
case the suction roll is a pickup roll for transferring the
web from one supporting fabric to another, the amount
of water is normally negligible.

[0032] In principle, a suction box 4 is conceivable
where the seals 7, 8 are not placed in any special holders
but are instead made integrally with the suction box 4 as
such. Such a design may have certain disadvantages,
for example if the seals 7, 8 become worn out. However,
embodiments without seal holders 7a, 8a are conceiva-
ble.

[0033] The first seal 7 is spaced from the second seal
8 in the circumferential direction of the rotatable shell 2.
With reference to Figure 2, it can be seen that the area
between the first seal 7 and the second seal 8 extends
over an arc with the angle . The wall of the suction box
4 has an air inlet zone 9 formed by at least one through-
hole 10 in the wall of the suction box 4. With reference
to Figure 2, the air inlet zone extends over an arc length
which in Figure 2 is determined by the angle 2. As can



7 EP 2 697 424 B1 8

be seen in Figure 2 and in Figure 5, the air inlet zone 9
is located in the area between the first seal 7 and the
second seal 8 such that a suction zone 11 is formed in
the area between the seals 7, 8 when the suction box 4
is connected to a source 6 of underpressure. As best
seen in Figure 5, the air inlet zone 9 has a first edge 12
in the circumferential direction of the rotatable shell 2.
The first edge 12 is the edge closest to the first seal 7.
The air inlet zone also has a second edge 13 in the cir-
cumferential direction which is the edge that is closest to
the second seal 8. In the embodiment of Figure 2 and
Figure 5, the air inlet zone has two rows of through-holes
10 (see also Figure 3). The air inlet zone 9 can best be
understood as the zone in which there are openings
(through-holes) into the inner space 5 of the suction box
4. Where there are two rows of through-holes 10, the first
edge 12 of the air inlet zone can be thought of as an
axially extending line that connects the edge of each
through-hole 10 in the row of through-holes closest to
the first seal 7 because that is where, in the circumfer-
ential direction of the roll, air begins to enter into the suc-
tion box 4. In the same way, the second edge 13 of the
air inlet zone can be thought of as a line that connects
the edge of each through-hole 10 in the row closest to
the second seal 8 (i.e. those edges of the through-holes
10 in that that are closest to the second seal) since this
is, in the circumferential direction, the end of the zone
where air enters the suction box 4.

[0034] Reference will now be made to Figure 2 and
Figure 5. With regard to the seals 7, 8, the air inlet zone
9is asymmetrically placed in the circumferential direction
oftheroll shell 2 in such a way that itis displaced towards
the second seal 8. The distance from the second edge
13 of the air inlet zone 9 to the second seal 8 is thus
smaller than the distance from the first edge 12 to the
first seal.

[0035] As can be seen in Figure 2 and also in Figure
3, the air inlet zone 9 is formed by a plurality of through-
holes 10 in the wall of the suction box 4 that extend in
rows in the axial direction of the suction box 4. The first
edge 12 of the air inlet zone will then coincide with those
edges of the through-holes 10 that are closest to the first
seal 7 while the second edge 13 of the air inlet zone 9
would coincide with those edges of the through-holes 10
closest to the second seal 8.

[0036] It should be understood that the second seal 8
is the seal on outgoing side in the circumferential direction
of rotation of the rotatable shell 2. In the same way, the
first seal 7 is the seal on the ingoing side in the direction
of rotation (i.e. the direction of arrow A in Figure 2).
[0037] The seal on the outgoing side (the second seal
8) has a longer extension in the circumferential direction
than the seal on the ingoing side (i.e. the first seal 7). At
least that part of the seal 8 that directly meets the inner
surface 24 of the rotatable shell 2 has a longer extension
in the circumferential direction than the corresponding
part of the seal on the ingoing side (i.e. the first seal 7).
The reason for this is that the seal on the outgoing side
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may have a surface facing the inner surface 24 of the
rotatable shell which is slightly slanted such that the
wedge-shaped gap is created between the seal 8 and
the inner surface 24 of the rotatable shell. The distance
between the second seal 8 and the inner surface 24 of
the roll shell thus increases in the circumferential direc-
tion. Such a design may be used on the outgoing side to
avoid a very sudden pressure change on the outgoing
side which could otherwise generate harmful pressure
pulses and irritating noise. For this reason, the second
seal 8, i.e. the seal on the outgoing side, is made longer
in the circumferential direction than the seal on the ingo-
ing side. The second seal 8 may also have further exten-
sions and/or elongated shape in the circumferential di-
rection to reduce noise.

[0038] Preferably, the second seal 8 has an extension
in the circumferential direction that is more than 2 times
as long as the extension of the first seal 7 in the circum-
ferential direction and preferably 2 - 4 times as long. With
reference to Figure 5, the distance w,, is thus longer than
the distance w,, preferably more than 2 times longer. In
many realistic embodiments, the distance w, may be
about 15 mm - 25 mm while the distance w, may be, for
example 50 mm - 70 mm.

[0039] Theseals7,8arepreferably placedinseal hold-
ers 7a, 8a, which are fastened to the wall of the suction
box 4 by any suitable fastening means such as by weld-
ing, screws or the like. The seals 7, 8 may be loadable
or adjustably loadable against the inner face of the shell
2 by means of loading elements such as tubes 22. In a
preferred embodiment the seals 7, 8 may be lockable in
their holders 7a, 8ain a position to avoid a contact against
the inner surface 24 of the roll shell 2 so that a very small
gap is formed between the inner surface 24 of the roll
shell 2 and the radially outermost surface of the seal 7,
8. The locking means are not disclosed in the drawings
but such locking means are well known. For example,
suitable locking means are sold by the applicant of the
present application under the name LocSeal ™. The
seals 7, 8 are typically (but not necessarily) made of a
mixture of rubber and graphite. The seals may be formed
of a two-part structure comprising a radially inner and
radially outer part connected together by a mechanical
bond, for example a dove-tail joint. The two-part structure
enables replacement of only the outer part when itis worn
due to contact with the roll shell 2.

[0040] For such embodiments where the seals 7, 8 are
placed in seal holders 7a, 8a, the seal holders 7a, 8a
may be thought of as being extensions of the seals 7, 8
which extensions are connected (fastened) to the wall of
the suction box 4.

[0041] Since the air inlet zone 9 is displaced towards
the second seal 8 (the seal on the outgoing side), the air
that is sucked into the suction box will be sucked into the
suction box at a point that is closer to the end of the air
inlet zone. This reduces the tendency (the risk) that the
air bounces back out of the suction box.

[0042] In most realistic embodiments, the area be-
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tween the first 7 seal and the second seal 8 extends over
an arc length of 40° - 150° and the edge 12 of the air inlet
zone 9 which is closest to the first seal 7 (i.e. the first
edge 12) is displaced from the first seal 7 by at an arc
length oy which is 10% - 80 % of the total arc length Pi
between the seals 7, 8 while the edge 13 of the air inlet
zone 9 which is closest to the second seal 8 (i.e. the
second edge 13) is displaced from the second seal 8 by
an arc length a, which is no more than 10% of the total
arc length between the seals 7, 8. When the arc length
a., is short, this also reduces the amount of air that may
bounce back from the second seal 8 itself. In terms of
millimeters, the shortest distance from the second edge
13 of the air inlet zone 9 to that lowermost part of the
second seal holder 8a may be 0 mm - 15 mm in preferred
embodiments of the invention, even more preferred as
little as 0 mm- 10 mm. For example, the shortest distance
from the second edge 13 to the lowermost part of the
second seal holder 8a could be in the range of 0 mm - 8
mm or in the range of 2 mm - 8 mm.

[0043] The fact that the air inlet zone 9 is displaced
towards the second seal 8 which is the seal on the out-
going side means that air that is sucked in through the
through-holes 10 tend to move more tangentially into the
suction box 4 (i.e. the air moves not just radially inwards
but the movement of the air has a component along the
inner wall of the suction box 4). This assists in creating
a swirling movement (vortex) in the inner space 5 of the
suction box 4 whichin turn reduces energy consumption.
[0044] Normally, the area between the first 7 and the
second seal 8 extends over an arc length B4 of which is
in the range 60° - 130° and the edge of the air inlet zone
9 which is closest to the second seal 8 is displaced from
the second seal by no more than 5 % of the total arc
length between the seals 7, 8, preferably by no more than
3 % of the total arc length between the seals 7, 8. Em-
bodiments are also conceivable where the edge of the
air inlet zone which is closest to the second seal 8 coin-
cides with or substantially coincides with the second seal
holder 8a such that the air inlet zone 9 ends precisely
where the second seal 8 begins. This substantially re-
duces the risk that air bounces back.

[0045] Theentire airinletzone 9 (i.e. the zone between
the first edge 12 and the second edge 13) may, in realistic
embodiments, extend over an arc length B, which is in
the range of 30 - 75 % of the total arc length 3, between
the seals 7, 8. In one embodiment contemplated by the
inventors, the total arc length Pi between the seals may
be about 110° - 120° while the arc length B2 of the air
inlet zone for the suction box 4 may be about 70° - 80°.
[0046] With reference to Figure 5, that edge of the air
inlet zone 9 that is closest to the first seal 7 (i.e the first
edge 12) is displaced from the first seal 7. In Figure 5, it
can be seen how the first edge 12 is displaced from the
first seal 7 by an arc length a4. This arc length o4 corre-
sponds to 20 % - 80 % of the total arc length between
the seals 7, 8, preferably by 30 % - 70 % of the total arc
length between the seals 7, 8. This means that air that
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is sucked into the suction zone 11 must pass the part of
the suction box extending over the arc length o4 before
it can enter the inner space 5 of the suction box 4. This
may also tend to give that part of the air stream a direction
of movement which is not directed directly radially into
the center of the suction box 4. Instead, that part of the
air stream gets a more peripheral direction of movement
which further reduces the risk that air bounces back.
[0047] While arc lengths have been given above in de-
grees, the skilled person understands that for circular
cylindrical objects such as the roll shell 2 and circular
cylindrical embodiments of the suction box 4, they can
equally well be presented in meters or millimeters since
the arc length in millimeters is then determined by the
angle and the diameter of such objects.

[0048] Since it is advantageous that air should be
sucked in close to the outgoing side, it is preferably so
that more than 50 % of the total open area of the air inlet
zone 9 is placed closer to the second seal 8 than to the
first seal 7. For example, 52 % - 100% of the open area
could be located closer to the second seal 8 than to the
first seal 7. Or 60 % - 100 % of the open area could be
located closer the second seal 8 than to the first seal 7.
[0049] As previously explained, embodiments are pos-
sible where the suction box 4 does not have a circular
cylindrical shape. In principle, the wall of the suction box
4 in the area between the holders 7a, 8a, of the seals 7,
8 could even be formed by a substantially flat sheet. Also
in such embodiments the air inlet zone 9 would of course
be displaced towards the second seal. For such embod-
iments, the term "arc length" may be understood (when
it is applied to the suction box 4) as the length of the wall
of the suction box 4 in the area between the seals 7, 8,
i.e. the path along which the wall of the suction box 4
extends between the seals 7, 8, regardless of whether
this means an arc-shaped path in the case of a circular
cylindrical suction box, a polygonal path or a straight path.
Of course, when the seals 7, 8 are provided with seal
holders 7a, 8a, this would be the path between the seal
holders 7a, 8a since the seal holders 7a, 8a would then
be the parts of the seals 7, 8 that meet the wall of the
suction box 4.

[0050] In advantageous embodiments, the through-
holes 10 are shaped as elongated slots that extend main-
ly in the axial direction of the suction roll. Preferably, the
through-holes 10 either have rounded corners. Rounded
corners increases mechanical strength since sharp cor-
ners may result in s concentration of mechanical ten-
sions. A possible design is elliptically shaped through-
holes 10.

[0051] The airinlet zone 9 comprises a first and a sec-
ond row of through-holes 10 extending in the axial direc-
tion of the suction roll 1, the first row is parallel with the
second row. The through-holes 10 in the first row are
offset in the axial direction of the suction roll 1 in relation
to the through-holes 10 of the second row. In this way,
air sucked in through the through-holes 10 in one row
may be less likely to interfere with air streams sucked in
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through the through-holes 10 in the other row.

[0052] The dimensions of the suction roll 1 will of
course vary depending on the requirements of each par-
ticular case. However, in many realistic embodiments,
the rotatable roll shell 2 may have a diameterin the range
of 500 mm - 1800 mm, preferably a diameter in the range
of 800 mm - 1600 mm. In such embodiments, each
through-hole may suitably have an extension in the cir-
cumferential direction that corresponds to an arc length
of 90 mm - 150 mm, preferably 100 mm - 140 mm.
[0053] With reference to Figure 4, the suction box 4
has an exhaust channel 14 for air at an axial end of the
suction roll 1. In advantageous embodiments, the ex-
haust channel 14 may comprises a conical part 15 that
is tapered towards the axial end of the suction roll 1. In
this way, the exhaust channel 14 will not abruptly be re-
duced in diameter. Instead, the diameter will decrease
gradually which will resultin a smoother air flow. In Figure
4, the perforations 3 in the roll shell 2 are not visible but
it should of course be understood that they are present.
[0054] The conical part 15 of the exhaust channel 14
may be followed by a circular cylindrical part 16 that leads
to an expanding part 17 of the exhaust channel. The gen-
tly (e.g. conically) expanding part 17 has the advanta-
geous effect that the air must not suddenly reduce its
speed. This makes air evacuation smoother.

[0055] The inner space 5 of the suction box 4 is con-
nected to a source 6 of underpressure such that the max-
imum underpressure in the inner space of the suction
box will be in the range of 15 MPa - 70 MPa, preferably
in the range of 25 MPa - 50 MPa. The source 6 of under-
pressure is schematically indicated in Figure 4. Since
such devices are known as such no further explanation
of this component is necessary.

[0056] As can be seen in Figure 4, the rotatable roll
shell or mantle 2 can be journalled in bearings 18, for
example roller bearings. The bearings 18 may be placed
in bearing housings 19. During operation, the rotatable
shell 2 may be caused to rotate by a fabric such as a felt
F (see for example the felt F in Figure 1). Alternatively,
the suction roll may be connected to a separate drive
arrangement (not shown) for rotation of the roll shell 2.
[0057] Computersimulation of the inventive suction roll
has indicated reduced energy consumption. Moreover,
computer simulation has showed that the difference in
underpressure over the axial length of the roll becomes
small. In the simulation, the axial length of the suction
roll was 5,5 m and the difference in underpressure from
the driver side to the tender side was then only 313 Pa.
[0058] The suction box 4 may be made of metal, such
as sheet metal of iron, steel (for example stainless steel),
aluminum or any other metal or metal alloy. It may also
be constructed of other materials than metallic materials.
For example, it may consist of or comprise fibre rein-
forced plastic materials such as glass and/or carbon fibre
reinforced epoxy or polyester. The seal holders may com-
prise (wholly or in part) the same material or materials
as the suction box 4 or they may be made of another
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material than the suction box 4.

Claims

1. Asuctionroll (1) for a fibre web machine, the suction
roll (1) having a rotatable roll shell (2) with a plurality
of perforations (3); a suction box (4) within the rotat-
able shell (2) which suction box (4) has a wall that
defines an inner space (5) that is connected to or
connectable to a source (6) of underpressure, the
suction box (4) being arranged to remain stationary
while the roll shell (2) rotates, a first seal (7) and a
second seal (8) being arranged on the suction box
(4) and extending radially between the suction box
(4) and the inner surface (24) of the rotatable shell
(2), the first and second seals (7, 8) being spaced
from each other in the circumferential direction of the
rotatable shell (2), the second seal (8) having a long-
er extension in the circumferential direction than the
first seal (7), the wall of the suction box (4) having
an air inlet zone (9) formed by at least one through-
hole (10), the air inlet zone (9) being located in the
area between the first seal (7) and the second seal
(8) such that a suction zone (11) is formed in the
area between the seals (7, 8) when the suction box
(4) is connected to a source (6) of underpressure,
and wherein, with regard to the seals (7, 8), the air
inlet zone (9) is asymmetrically placed in the circum-
ferential direction of the roll shell (2) in such a way
thatitis displaced towards the second seal (8), char-
acterised in that the air inlet zone (9) is formed by
a plurality of through-holes (10) in the wall of the
suction box (4) that extend in rows in the axial direc-
tion of the suction box (4) and in that the air inlet
zone (9) comprises a first and a second row of
through-holes (10) extending in the axial direction of
the suction roll (1), the first row being parallel with
the second row and wherein the through-holes (10)
in the first row are offset in the axial direction of the
suction roll (1) in relation to the through-holes (10)
of the second row.

2. A suction roll (1) according to claim 1, wherein the
suction box (4) has a circular cylindrical cross sec-
tion.

3. A suction roll (1) according to any of the previous
claims, wherein the area between the first (7) and
the second seal (8) extends over an arc length (8,)
of 40° - 150° and wherein an edge (12) of the air inlet
zone (9) which is closest to the first seal (7) is dis-
placed from the first seal (7) by an arc length (o.1)
which is 10% - 80 % of the total arc length between
the seals (7, 8) while an edge (13) of the air inlet
zone (9) which is closest to the second seal (8) is
displaced from the second seal by an arc length (a.,)
which is no more than 10% of the total arc length
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(B4) between the seals (7, 8).

A suction roll (1) according to claim 3, wherein the
area between the first (7) and the second seal (8)
extends over an arc length of 60° - 130° and wherein
the edge of the air inlet zone (9) which is closest to
the second seal (8) is displaced from the second seal
by no more than 5 % of the total arc length between
the seals (7, 8), preferably by no more than 3 % of
the total arc length between the seals (7, 8).

A suction roll (1) according to claim 3 or claim 4,
wherein that edge of the air inlet zone (9) that is clos-
est to the first seal (7) is displaced from the first seal
by 20 % - 80 % of the total arc length between the
seals (7, 8), preferably by 30 % - 70 % of the total
arc length between the seals (7, 8).

A suction roll (1) according to claim 1, wherein more
than 50 % of the total open area of the air inlet zone
(9) is placed closer to the second seal (8) than to the
first seal (7).

A suction roll (1) according to claim 1, wherein the
through-holes (10) are shaped as elongated slots
that extend mainly in the axial direction of the suction
roll (1) and where the through-holes (10) either have
rounded corners or are elliptically shaped.

A suction roll (1) according to claim 1, wherein the
rotatable roll shell (2) has a diameter in the range of
500 mm - 1800 mm, preferably a diameter in the
range of 800 mm - 1600 mm and wherein each
through-hole has an extension in the circumferential
direction that corresponds to an arc length of 90 mm
- 150 mm, preferably 100 mm - 140 mm.

A suction roll (1) according to claim 1, wherein the
suction box (4) has an exhaust channel (14) for air
at an axial end of the suction roll (1) and wherein the
exhaust channel (14) comprises a conical part (15)
that is tapered towards the axial end of the suction
roll (1).

A suction roll (1) according to claim 9, wherein the
conical part is followed by a circular cylindrical part
(16) that leads to an expanding part (17) of the ex-
haust channel.

A suction roll (1) according to claim 1, wherein the
second seal (8) has an extension in the circumfer-
ential direction that is more than 2 times as long as
the extension of the first seal (7) in the circumferential
direction and preferably 2 - 4 times as long.

A method of operating a suction roll (1) according to
any of claims 1 - 11, wherein the inner space of the
suction box (4) is connected to a source (5) of un-
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derpressure such that the maximum underpressure
in the inner space (5) of the suction box (4) will be
in the range of 15 MPa - 70 MPa, preferably in the
range of 25 MPa - 50 MPa.

Patentanspriiche

1.

Saugwalze (1) fir eine Faserbahnmaschine, wobei
die Saugwalze (1) einen drehbaren Walzenmantel
(2) mit einer Vielzahl von Perforationen (3); einen
Saugkasten (4) innerhalb des drehbaren Mantels
(2), wobei der Saugkasten (4) eine Wand hat, die
einen Innenraum (5) begrenzt, der mit einer Unter-
druckquelle (6) verbunden oder verbindbar ist, wobei
der Saugkasten (4) angeordnet ist, um unbeweglich
zu verbleiben, wahrend der Walzenmantel (2) dreh-
bar ist, eine erste Dichtung (7) sowie eine zweite
Dichtung (8) hat, die auf dem Saugkasten (4) ange-
ordnet sind und sich radial zwischen dem Saugkas-
ten (4) und der Innenflache (24) des drehbaren Man-
tels (2) erstrecken, wobei die erste und zweite Dich-
tung (7, 8) in der Umfangsrichtung des drehbaren
Mantels (2) voneinander beabstandet sind, wobei
die zweite Dichtung (8) eine gréRere Ausdehnung in
der Umfangsrichtung als die erste Dichtung (7) hat,
wobei die Wand des Saugkastens (4) eine Luftein-
lassdiise (9) hat, die durch mindestens ein Durch-
gangsloch (10) ausgebildet ist, wobei die Luftein-
lasszone (9) in dem Bereich zwischen der ersten
Dichtung (7) und der zweiten Dichtung (8) so ange-
ordnet ist, dass eine Saugzone (11) in dem Bereich
zwischen den Dichtungen (7, 8) ausgebildet ist,
wenn der Saugkasten (4) mit einer Unterdruckquelle
(6) verbunden ist, und wobei die Lufteinlasszone (9)
bezlglich der Dichtungen (7, 8) in der Umfangsrich-
tung des Walzenmantels (2) istin einer Weise asym-
metrisch angeordnet, dass sie in Richtung der zwei-
ten Dichtung (8) verlagert ist,

dadurch gekennzeichnet, dass die Lufteinlasszo-
ne (9) durch eine Vielzahl von Durchgangsléchern
(10) in der Wand des Saugkastens (4) ausgebildet
ist, die sich in Reihen in der Axialrichtung des Saug-
kastens (4) erstrecken, und dass die Lufteinlasszone
(9) eine erste und eine zweite Reihe von Durch-
gangsléchern (10) aufweist, die sich in der Axialrich-
tung der Saugwalze (1) erstrecken, wobei die erste
Reihe und die zweite Reihe parallel sind und wobei
die Durchgangslécher (10) in der ersten Reihe in Be-
zug auf die Durchgangslocher (10) der zweiten Rei-
he in der Axialrichtung der Saugwalze (1) versetzt
sind.

Saugwalze (1) nach Anspruch 1, wobei der Saug-
kasten (4) einen kreisférmigen zylindrischen Quer-

schnitt hat.

Saugwalze (1) nach einem der vorstehenden An-
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spriiche, wobei sich der Bereich zwischen der ersten
(7) und der zweiten Dichtung (8) tber eine Bogen-
lange (B4) von 40°-150° erstreckt, und wobei ein
Rand (12) der Lufteinlasszone (9), der am nachsten
zu der ersten Dichtung (7) ist, von der ersten Dich-
tung (7) um eine Bogenlange (a1) verlagert ist, die
10%-80% der gesamten Bogenlange zwischen den
Dichtungen (7, 8) betragt, wahrend ein Rand (13)
der Lufteinlasszone (9), der am nachsten zu der
zweiten Dichtung (8) ist, von der zweiten Dichtung
um eine Bogenléange (o) verlagert ist, die nicht mehr
als 10% der gesamten Bogenléange (B;) zwischen
den Dichtungen (7, 8) betragt.

Saugwalze (1) nach Anspruch 3, wobei sich der Be-
reich zwischen der ersten (7) und der zweiten Dich-
tung (8) uber eine Bogenldnge von 60°-130° er-
streckt, und wobei der Rand der Lufteinlasszone (9),
der am nachsten zu der zweiten Dichtung (8) ist, von
der zweiten Dichtung um nicht mehr als 5% der ge-
samten Bogenldnge zwischen den Dichtungen (7,
8), vorzugsweise um nicht mehr als 3% der gesam-
ten Bogenladnge zwischen den Dichtungen (7, 8) ver-
lagert ist.

Saugwalze (1) nach Anspruch 3 oder Anspruch 4,
wobei der Rand der Lufteinlasszone (9), der am
nachsten zu der ersten Dichtung (7) ist, von der ers-
ten Dichtung um 20%-80% der gesamten Bogenlan-
ge zwischen den Dichtungen (7, 8), vorzugsweise
um 30%-70% der gesamten Bogenlénge zwischen
den Dichtungen (7, 8) verlagert ist.

Saugwalze (1) nach Anspruch 1, wobei mehr als
50% des gesamten offenen Bereichs der Luftein-
lasszone (9) ndher an der zweiten Dichtung (8) als
an der ersten Dichtung (7) angeordnet ist.

Saugwalze (1) nach Anspruch 1, wobei die Durch-
gangslocher (10) als gestreckte Spalte geformt sind,
die sich hauptsachlich in der Axialrichtung der Saug-
walze (1) erstrecken, und wobei die Durchgangsl|6-
cher (10) entweder gerundete Ecken haben oder el-
liptisch geformt sind.

Saugwalze (1) nach Anspruch 1, wobeider drehbare
Walzenmantel (2) einen Durchmesser in der Gro-
Renordnung von 500 mm - 1800 mm, vorzugsweise
einen Durchmesser in der GrofRenordnung von 800
mm - 1600 mm hat, und wobei jedes Durchgangs-
loch eine Ausdehnung in der Umfangsrichtung hat,
die einer Bogenléange von 90 mm - 150 mm, vorzugs-
weise 100 mm - 140 mm entspricht.

Saugwalze (1) nach Anspruch 1, wobei der Saug-
kasten (4) einen Abgaskanal (14) fir Luft an einem
axialen Ende der Saugwalze (1) hat, und wobei der
Abgaskanal (14) einen Kegelabschnitt (15) aufweist,
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12.

der in Richtung des axialen Endes der Saugwalze
(1) kegelférmig zulauft.

Saugwalze (1) nach Anspruch 9, wobei der Kegel-
abschnitt von einem kreisférmigen Zylinderabschnitt
(16) gefolgt ist, der zu einem Expansionsabschnitt
(17) des Abgaskanals flhrt.

Saugwalze (1) nach Anspruch 1, wobei die zweite
Dichtung (8) eine Ausdehnung in der Umfangsrich-
tung hat, die mehr als zweimal so grof3 wie die Aus-
dehnung der ersten Dichtung (7) in der Umfangs-
richtung und vorzugsweise zwei- bis viermal so grof3
ist.

Verfahren zum Betreiben einer Saugwalze (1) nach
einem der Anspriiche 1 - 11, wobei der Innenraum
des Saugkastens (4) mit einer Unterdruckquelle (5)
verbunden ist, sodass der maximale Unterdruck in
dem Innenraum (5) des Saugkastens (4) in der Gro-
Renordnung von 15 MPa bis 70 MPa, vorzugsweise
in der GréRenordnung von 25 MPa bis 50 MPa ist.

Revendications

Rouleau aspirant (1) destiné a une machine a voile
de carde, le rouleau aspirant (1) ayant une chemise
rotative (2) munie d’une pluralité de perforations (3) ;
une caisse aspirante (4) dans la chemise rotative
(2), ladite caisse aspirante (4) ayant une paroi qui
définit un espace intérieur (5) qui est relié a ou qui
peut étre relié a une source (6) de sous-pression, la
caisse aspirante (4) étant placée de fagon a rester
stationnaire pendant que la chemise (2) tourne, un
premier joint (7) et un second joint (8) étant placés
sur la caisse aspirante (4) et s’étendant radialement
entre la caisse aspirante (4) et la surface intérieure
(24) de la chemise rotative (2), le premier et le se-
cond joints (7, 8) étant espacés I'un de I'autre dans
la direction circonférentielle de la chemise rotative
(2), le second joint (8) ayant une extension plus lon-
gue dans la direction circonférentielle que le premier
joint (7), la paroi de la caisse aspirante (4) ayant une
zone d’entrée d’air (9) formée par au moins un trou
traversant (10), la zone d’entrée d’air (9) étant située
dans la zone comprise entre le premier joint (7) et le
second joint (8) de sorte qu'une zone d’aspiration
(11) soit formée dans la zone située entre les joints
(7, 8) lorsque la caisse aspirante (4) est reliée a une
source (6) de sous-pression, et dans lequel, par rap-
port aux joints (7, 8), la zone d’entrée d’air (9) est
placée asymétriquement dans la direction circonfé-
rentielle de la chemise (2) de fagon a ce qu’elle soit
déplacée vers le second joint (8),

caractérisé en ce que la zone d’entrée d’air (9) est
formée par une pluralité de trous traversants (10)
dans la paroi de la caisse aspirante (4), qui s’éten-
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dent sous forme de rangées dans la direction axiale
de la caisse aspirante (4), eten ce que la zone d’en-
trée d’air (9) comprend une premiére et une seconde
rangées de trous traversants (10) qui s’étendent
dans la direction axiale du rouleau aspirant (1), la
premiererangée étantparalléle ala seconde rangée,
et dans lequel les trous traversants (10) de la pre-
miére rangée sont décalés dans la direction axiale
de la caisse aspirante (1) par rapport aux trous tra-
versants (10) de la seconde rangée.

Rouleau aspirant (1) selon la revendication 1, dans
lequel la caisse aspirante (4) posséde une section
transversale cylindrique circulaire.

Rouleau aspirant (1) selon 'une quelconque des re-
vendications précédentes, dans lequel la zone com-
prise entre le premier (7) et le second (8) joints
s’étend sur une longueur d’arc (B4) de 40 & 150°, et
dans lequel un bord (12) de la zone d’entre d’air (9)
qui estle plus proche du premier joint (7) est déplacé
par rapport au premier joint (7) par une longueur
d’arc (a1) qui est égale de 10 a 80%de la longueur
d’arc totale entre les joints (7, 8), tandis qu’un bord
(13)delazoned’entrée d’air (9) qui estle plus proche
dusecond joint (8) estdéplacé parrapportau second
joint par une longueur d’arc (a2) qui est non supé-
rieure & 10% de la longueur d’arc totale (B4) entre
les joints (7, 8).

Rouleau aspirant (1) selon la revendication 3, dans
lequel la zone comprise entre le premier (7) et le
second joints (8) s’étend sur une longueur d’arc de
60 a 130°, et dans lequel le bord de la zone d’entrée
d’air (9) qui est le plus proche du second joint (8) est
déplacé par rapport au second joint selon moins de
5% de la longueur d’arc totale entre les joints (7, 8),
de préférence selon moins de 3% de la longueur
d’arc totale entre les joints (7, 8).

Rouleau aspirant (1) selon la revendication 3 ou 4,
dans lequel le bord de la zone d’entrée d’air (9) qui
est le plus proche du premier joint (7) est déplacé
par rapport au premier joint selon 20 a 80% de la
longueur d’arc totale entre les joints (7, 8), de préfé-
rence selon 30 a 70% de la longueur d’arc totale
entre les joints (7, 8).

Rouleau aspirant (1) selon la revendication 1, dans
lequel moins de 50% de I'espace ouvert total de la
zone d’entrée d’air (9) est placé plus pres du second
joint (8) que du premier joint (7).

Rouleau aspirant (1) selon la revendication 1, dans
lequel les trous traversants (10) se présentent sous
forme de fentes allongées qui s’étendent principale-
ment dans la direction axiale du rouleau aspirant (1),
et dans lequel les trous traversants (10) possédent
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soitdes angles arrondis, soit sont de forme elliptique.

Rouleau aspirant (1) selon la revendication 1, dans
lequel la chemise rotative (2) posséde un diamétre
de I'ordre de 500 a 1800 mm, de préférence un dia-
meétre de I'ordre de 800 a 1600 mm, et dans lequel
chaque trou traversant posséde une extension dans
la direction circonférentielle qui correspond a une
longueur d’arc de 90 a 150 mm, de préférence de
100 a 140 mm.

Rouleau aspirant (1) selon la revendication 1, dans
lequel la caisse aspirante (4) posséde un canal
d’échappement (14) destiné a I'air au niveau d’'une
extrémité axiale du rouleau aspirant (1), et dans le-
quelle canal d’échappement (14) comprend une par-
tie conique (15) qui est effilée vers I'extrémité axiale
du rouleau aspirant (1).

Rouleau aspirant (1) selon la revendication 9, dans
lequel la partie conique est suivie par une partie cy-
lindrique circulaire (16) qui méne a une partie d’ex-
tension (17) du canal d’échappement.

Rouleau aspirant (1) selon la revendication 1, dans
lequel le second joint (8) posséde une extension
dans la direction circonférentielle qui est 2 fois plus
longue que I'extension du premier joint (7) dans la
direction circonférentielle, et de préférence 2 a 4 fois
plus longue.

Procédé defonctionnementd’unrouleau aspirant (1)
selon I'une quelconque des revendications 1 a 11,
dans lequel I'espace intérieur de la caisse aspirante
(4) est relié a une source (5) de sous-pression de
sorte que la sous-pression maximale dans I'espace
intérieur (5) de la caisse aspirante (4) soit de I'ordre
de 15 MPa - 70 MPa, de préférence de 'ordre de 25
MPa a 50 MPa.
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