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(57)  The present invention relates to a winding ap-
paratus (10) of a fibrous web (W), which comprises at
least one support element (13,14) supporting a reel (11)
of its surface when winding which is movably supported
to a support structure by control elements determining
the path of the support element (13,14). The winding ap-

Winding apparatus of fibrous web and method for winding fibrous web

paratus (10) comprises an elastic and/or damping ar-
rangement (30) which enables changing the elasticity
and/or damping of the support element (13,14) in two
different directions/degrees of freedom during the use of
the winding apparatus (10) and/or the motion of the sup-
port element (13,14). The invention also relates to an
equivalent method.
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Description

[0001] The invention relates to a winding apparatus of
a fibrous web according to the preamble of claim 1, which
comprises at least one support element supporting a reel
of its surface when winding which is movably supported
to a support structure by control elements determining
the path of the support element.

[0002] Theinvention also relates to a method for wind-
ing a fibrous web on a winding apparatus according to
the preamble of claim 12, which comprises at least one
support element supporting a reel of its surface when
winding, in which method, the reel being formed is sup-
ported of its surface by the support element and simul-
taneously a pre-determined support force applied to the
reel is maintained.

[0003] As known from prior art, on the slitter-winder
the machine reel is unwound and the wide web is slit in
the slitting section of the slitter-winder into several nar-
rower partial webs which are wound up on the winding
section around winding spools, such as cores, into cus-
tomer reels. When customer reels made simultaneously
of each partial web are completed, the slitter-winder is
stopped and the reels i.e. the so-called set is removed
from the machine. After this, the process is continued as
the winding of a new set. These steps are repeated pe-
riodically until paper runs out of the machine reel, where-
by the machine reel is replaced and the operation starts
again as the winding of a new machine reel. A partial-
web winder can be a winder of carrier-roll type in which
the partial web reels are wound supported by carrier rolls
by means of a winding nip between the forming web reel
and a second carrier roll typically supported by arider roll.
[0004] In winding, e.g. when winding a paper web on
the slitter-winder, intensive vibrations occur with certain
paper grades at the same reel rotation frequency ranges
irrespective of the run speed of the slitter-winder. There
usually are 1-3 of those vibration ranges, i.e. reel rotation
frequency ranges at which intensive vibration occurs, de-
pending on the final diameter of the reel. This intensive
vibration produces winding broke, mechanical wear of
the devices, even the detachment of the reel from the
winding device and a decrease in the winding capacity,
because the run speed has to be slowed down during
winding. Specification FI101283 describes a method in
which the run speed of the winder is controlled based on
the reel rotation frequency so that, when the reel rotation
frequency approaches a vibration range i.e. a reel rota-
tion frequency range at which intensive vibration occurs,
the run speed is quickly decreased so that the reel rota-
tion speed is reduced to lower than the lower frequency
of the vibration range and that, after that, the run speed
of the winder is increased so that the reel rotation fre-
quency remains invariable until the original run speed of
the winder is reached. Due to the changes in the run
speed, this affects the total capacity of the winder.
[0005] As partial web reels grow on the carrier-roll
winding section, at least the rider roll is displaced deter-

10

15

20

25

30

35

40

45

50

55

mined by the diameter of the reels and, therefore, at least
the rider roll arrangement is movably supported on the
frame structure of the winding part. Also, slitter-winders
are known from prior art which employ a carrier-roll wind-
ing section of variable geometry for winding partial rolls
in which section one or both of the carrier rolls/sets of
rolls carrying the reel are displaceable. On such variable-
geometric slitter-winders, the horizontal location of the
centre of the reel being formed depends on the position
of the carrier rolls/sets of rolls in relation to each other
and the diameter of the reel. Longitudinal successive
cores are locked in place as a core array by a core locking
device located at both ends.

[0006] Support elements in contact with the reel (or
reels) being wound are exposed to dynamic load pro-
duced by the rotating reel. Particularly on a winder of
carrier-roll type, dynamic load is created which incurs
vibration excited by partial web reels being wound par-
ticularly in a rider roll of the carrier-roll winder and in a
rider-roll beam on which the rider roll is supported. It is
also typical of the process that the diameter of the reel
being wound affects the vibration of the rider roll. Then,
the vibration conditions change as the winding proceeds.
A problem is the vibratory motion of the rider-roll beam
substantially horizontal (machine-directional) in relation
to the longitudinal axis.

[0007] The rider roll particularly has a set of normal
modes at least two of which are such of their form that
in a resonance situation the motion of the support struc-
ture is substantially rotating in the longitudinal direction
of the support structure of the rider roll in relation to the
support of the support structure.

[0008] The design of a rider roll of a slitter-winder aims
at a stable construction enduring dynamic load. In prac-
tice, an arrangement is commonly used in which rider roll
segments are supported in a relatively rigid rider-roll
beam. The rider-roll beam is moved with hydraulic cylin-
ders along guides fastened in the frame. Both the guides
and the cylinders are located in the vicinity of the beam
ends.

[0009] Specification US4165843 describes a carrier-
roll winding device the rider-roll beam of which is hung
on chains and at the opposite ends of the rider-roll beam
are constructed two dampers fed with compressed air
made as cylinder-piston apparatuses which press
against the frame by means of friction surfaces at the
ends of their piston rods. In such a support, the position
of the rider-roll beam and the rider roll is very weakly
controlled and, inter alia, the control possibilities of the
nip force of the rider roll are practically almost nonexist-
ent.

[0010] Specification FI20055039 describes decreas-
ing the vibrations of such a rider-roll beam so that the
beam is supported in addition to ends also on the section
between the ends on the frame structure, whereby the
rigidity and vibration damping of the rider-roll beam in-
crease.

[0011] Even though the above arrangements are ad-
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vantageous as such, now there are requirements to im-
prove the vibration characteristics and operation of the
winding apparatus of a fibrous web. Therefore, the object
of this invention is particularly to improve the prior art
prevailing in the field by introducing such a winding ap-
paratus of a fibrous web and a method for winding the
fibrous web on the winding apparatus that better than
previously operation and run possibilities can be imple-
mented.

[0012] The winding apparatus of a fibrous web accord-
ing to the invention comprises at least one support ele-
ment supporting a reel of its surface when winding which
is movably supported to a support structure by control
elements determining the path of the support element.
The objects of the invention are achieved mainly by a
winding apparatus which comprises a damping arrange-
ment which enables changing the elasticity and/or damp-
ing of the support element in two different directions dur-
ing the use of the winding apparatus and/or the motion
of the support element.

[0013] This provides, inter alia, that the vibration char-
acteristics of the support element can always be adjusted
such in both the vertical and machine direction that the
reel being wound does not considerably excite the vibra-
tion of the support element. Particularly, the elastic and/or
damping arrangement according to the invention sub-
stantially affects the machine-directional vibration. Elas-
ticity and/or damping can be changed according to the
invention during winding.

[0014] Advantageously, the damping arrangement
comprises an arrangement converting vibration energy
to heat by means of friction fitted between said support
element and the frame part of the winding apparatus.
This provides an arrangement which damps vibrations
effectively and which is very quick to adjust. The arrange-
ment converting vibration energy to heat by means of
friction advantageously comprises an adjustable brake
apparatus.

[0015] The winding apparatus advantageously com-
prises an apparatus determining the vibration frequency
and/or amplitude of the support element which is ar-
ranged to supply a control signal for controlling the op-
eration of the damping arrangement during the use of
the winding apparatus and/or the motion of the support
element. Then, it is possible to ensure that the vibration
characteristics of the support element are accurate in
each run situation.

[0016] The winding apparatus advantageously com-
prises a measurement and feedback apparatus which is
arranged to control the winding according to a pre-deter-
mined model. The measurement and feedback appara-
tus can further be arranged to control the winding accord-
ing to pre-determined mode value points. The winding
apparatus can advantageously comprise an adaptive
measurement and feedback apparatus for controlling the
damping arrangement.

[0017] According to an embodiment, the elasticity
and/or damping of the support element have been ar-
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ranged changeable on the winding apparatus as a func-
tion of the diameter of the reel being wound. This pro-
duces an advantageous end result, because the vibration
frequency of the reel is in a certain way dependent of the
reel diameter. Also this way, the arrangement according
to the invention provides an advantageous effect on the
operation of the winding apparatus.

[0018] The support element of the winding apparatus
can be arranged to simultaneously support several par-
allel reels being wound on the winding apparatus in con-
nection with the slitter-winder of a fibrous web. Then, the
support element comprises a rider roll and the winding
apparatus is advantageously a carrier-roll winder.
[0019] The brake apparatus according to an embodi-
ment of the invention comprises at least one disc brake
caliper in contact with the support element, whereby in
the frame of the winding apparatus is fitted on the path
of the support element at least one brake bar so that in
all positions of the support element the brake bar is in
operational contact with the disc brake caliper.

[0020] According to an embodiment, changing the
elasticity and/or damping of the support element in two
different directions during the use of the winding appa-
ratus and/or the motion of the support element enables
that the direction of the plane of the brake bar substan-
tially diverges from the cross direction of the winding ap-
paratus i.e. the longitudinal direction of the support ele-
ment.

[0021] The operation of the damping arrangement ac-
cording to the invention can be further enhanced by fitting
the damping arrangement between the support element
and the frame part of the winding apparatus so that the
connection to the frame part is outside a longitudinal tor-
sion centre of the support element. Then, the effective
distance of the dynamic force in vibration damping is
greater and the damping is more effective.

[0022] According to a further embodiment of the inven-
tion, the support element supporting the reel of its surface
is fitted with an elastic and/or damping connection to a
guide arrangement controlling its motion. In this embod-
iment, the connection comprises parts fitted within each
other which are separated by a close-tolerance elastic/
damping element.

[0023] Inthe method for winding a fibrous web on the
winding apparatus according to the invention, which com-
prises at least one support element supporting a reel of
its surface when winding, the reel being formed is sup-
ported by the support element of its surface and simul-
taneously a pre-determined support force applied to the
reel is maintained. It is mainly characteristic of the inven-
tion that during winding the vibration characteristics
and/or damping of the support element are adjusted by
changing the elasticity and/or damping of the support el-
ement in two different directions.

[0024] The method can be further enhanced so that
the vibration frequency and/or amplitude of the support
element are determined during winding and that the vi-
bration characteristics and/or damping of the support el-
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ement are adjusted based on the vibration frequency
and/or amplitude of the support element.

[0025] According to an embodiment, the vibration
characteristics and/or damping of the support element
are adjusted based on the rotation frequency of the reel
so that, when the rotation frequency of the reel approach-
es a reel rotation frequency range at which intense vi-
bration occurs, the support rigidity of the support element
is changed so that the natural vibration frequency of the
support element and the reels differs from the prevailing
excitation frequency of the reel. This way, it is possible
to avoid a situation in which the natural frequency of the
support element and the reels would be too close to the
rotation frequency of the reel, whereby exciting the vi-
bration of the support element and the reels is prevented
with active adjustment without requiring to change the
rotation speed of the winding apparatus.

[0026] The elasticity and/or damping of the support el-
ement are changed with a damping arrangement which
is fitted between the support element and the frame part
of the winding apparatus so that the connection of the
damping arrangement to the frame part is outside the
longitudinal torsion centre of the support element, where-
by the vibration force is conveyed to the frame outside
the torsion centre.

[0027] The elasticity and/or damping of the support el-
ement are changed according to an embodiment in the
damping arrangement by converting vibration energy to
heat by means of friction. Then, the damping arrange-
ment advantageously comprises a brake apparatus in
which there is at least one disc brake caliper in contact
with the support element, and at least one brake bar fitted
in the frame of the winding apparatus on the path of the
support element so that in all positions of the support
element the disc brake caliper moves on the brake bar
during winding.

[0028] According to an embodiment, the brake power
of the brake apparatus is continuously adjusted based
ontherotation frequency ofthe reel. According to another
embodiment, the brake power of the brake apparatus is
continuously adjusted based on the vibration measure-
ment of the support element.

[0029] The brake apparatus is run according to an em-
bodiment periodically so that the brake apparatus is ei-
ther in a substantially locked mode or a substantially un-
locked mode and that, in the method, the periods and/or
the ratio of the periods of these modes are adjusted.
[0030] The invention and its operation will now be de-
scribed with reference to the accompanying schematic
figures in which

Fig. 1 shows a winding apparatus according to an
embodiment of the invention,

Fig. 2 shows a top view of the embodiment of Fig. 1,
Fig. 3 shows a detail A of Fig. 1,

Fig. 4 shows a control system of the embodiment of
Fig. 1,

Fig. 5 shows a winding apparatus according to an-
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other embodiment of the invention,

Figs. 6a-c show various modes of vibration of arider-
roll beam,

Fig. 7 shows a rider-roll beam of a winding apparatus
according to a further embodiment of the invention,
and

Fig. 8 schematically shows the effect of the arrange-
ment according to the invention.

[0031] Fig. 1 shows a carrier-roll winder 10 of a slitter-
winder of a fibrous web, in which the fibrous web cut into
partial webs W is wound into fibrous web reels 11 sup-
ported by support elements, in this embodiment carrier
rolls 13, 14 and arider roll 12. Here, the first of the carrier
rolls of the winder 10 is a normal roll 14 and the second
is a set of belt rolls 13. The carrier-roll winder 10 also
comprises a frame 16 operating as the support structure
ofiits parts. The carrier rolls 13, 14 are typically supported
rotatably in the frame. In some embodiments, the second
of the carrier rolls 14 is supported to the frame so that its
position is changeable. Similarly, the position of the rider
roll 12 is changeable. The rider roll 12 is supported to a
rider-roll beam 18 which is connected from its both ends
to a carriage 20. Again, the carriage 20 is supported to
guides 22. The guides operate in the use of the winder
as control elements determining the path of the rider roll
12. During the operation of the winder, the carrier rolls
13, 14 and the rider roll 12 support the reel 11 of its sur-
face. The position of the rider roll 12 and the force pro-
duced by it in the fibrous-web reel 11 is implemented by
means of a power unit 24, such as a hydraulic cylinder.
The hydraulic cylinder is supported of its one end on the
frame 16, from its other end on the carriage 20 of the
rider roll. Fig. 2 shows a top view of the parts connected
to the rider roll 12 of the carrier-roll winder of Fig. 1.
[0032] Referring to Figs. 1 and 2 according to the in-
vention, the winding apparatus comprises a damping ar-
rangement 30 which enables changing the elasticity
and/or damping of the support element 13 in two different
directions/degrees of freedom during the use of the wind-
ing apparatus and/or the motion of the support element.
The damping arrangement and its operation will next be
described by way of examples in the winding apparatus
10 shown by Fig. 1. The support element, which here
comprises mainly the rider roll 12 and the rider-roll beam
18, is in contact with the frame 16 via the damping ar-
rangement 30 which is connected to the frame via an
arrangement 32 allowing a limitable motion. The motion
is limitable so that with the arrangement 32 the damping
arrangement allows the motion of the support element in
relation to the frame but either so that the vibration energy
of the support element is changed to heat by means of
friction when it moves in relation to the frame or so that
the arrangement is periodically kept in a locked mode or
a substantially unlocked mode, whereby the periods
and/or the ratio of the periods of these modes are adjust-
ed. Also a combination of all these modes can be appli-
cable in some cases.
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[0033] In the damping arrangement, changing the
elasticity and/or damping of the support element in two
different directions is provided in the embodiment of Fig.
1 sothatthe arrangement 32 allowing the limitable motion
of the damping arrangement 30 comprises an adjustable
brake apparatus fitted in a certain way which can also be
designated with reference number 32 in the following.
[0034] The brake apparatus 32 comprises a disc brake
caliper 34 connected to the rider-roll beam 18 which op-
erates like a disc brake conventional as such. To the
frame 16 of the winding apparatus is fitted on the path of
the brake caliper, and thus also of the rider-roll beam 18,
at least one brake bar 36. In the embodiment of Fig. 1,
the brake bar is fitted substantially parallel to the guides
22. Itis fundamental that, in all positions of the rider-roll
beam 18, the brake bar 36 is in operational contact with
the disc brake caliper, in more detail within the disc brake
caliper 34 at the range of brake shoes 38.

[0035] The brake apparatus has substantially two de-
grees of freedom by which changing the elasticity and/or
damping of the support element is provided in two differ-
ent directions. In the brake apparatus, motion between
the brake bar 36 and the rider-roll beam can occur in the
direction allowed by the brake apparatus, i.e. substan-
tially in a plane determined by the brake discs. The plane
X-Y determined by the brake discs 38, and thus also by
the brake bar 36, is in a position substantially diverging
from the longitudinal direction of the rider-roll beam 18,
most advantageously almost perpendicular in relation to
the rider-roll beam, whereby the brake can be made to
affect the damping of vibration in a direction substantially
diverging from both the vertical direction Y and the cross
direction which is also the longitudinal direction of the
rider-roll beam. A direction substantially diverging from
the longitudinal direction of the rider-roll beam is advan-
tageously the machine direction X. The rigidity of the ac-
tual rider-roll beam 18 and the rider roll 12 and the frame
16 is so great that the motion caused by dynamic load
applied to the rider roll, i.e. vibration, substantially con-
veys to the brake apparatus. In the brake apparatus, the
elasticity and/or damping of the rider-roll beam 18 and
the rider roll are thus changed by converting the motion
and vibration energy to heat by means of friction.
[0036] Fig. 1 further shows by reference number 40
the longitudinal torsion centre of the support apparatus
for a certain construction. According to the invention, the
damping arrangement 30 is fitted between the support
element and the frame 16 to connect to the frame 16 at
a certain distance 42 from the torsion centre. This ar-
rangement affects the rigidity of the support element ex-
tremely effectively and the continuous adjustment of the
rigidity change during operation reacts very effectively in
the control of the brake apparatus of the damping system.
The primary reason is that the most problematic mode
of vibration of the rider-roll beam 18 in practice is rotary
vibration shown with a curved arrow in Fig. 1. The dis-
tance of the torsion centre is advantageously at least 300
mm, but is can also be even 1,000 mm.
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[0037] The brake apparatus 32 is advantageously ar-
ranged so that it connects the rider-roll beam 18 directly
to the frame 16, whereby an additional support point is
arranged for the support the support point of which is
different from the support points of the carriage 20 to the
guides 22. This minimises the elasticity of the possible
rider-roll beam, carriage and guides.

[0038] Even though not shown in Fig. 1, it is evident
thatthere can be several brake apparatuses at both ends.
When e.g. implemented with two brake apparatuses, the
first brake apparatus then affects the machine-directional
vibration and the second brake apparatus affects the ver-
tical vibration. Furthermore, it is advantageous from the
viewpoint of damping vibration to arrange a damping ar-
rangement, in addition to the ends or alternatively, to such
a point in the rider-roll beam 18 in which the vibration
amplitude is at its highest, such as in the case of the first
deflection form in the middle of the beam span.

[0039] Fig. 3 shows a detail A of Fig. 2 in which a plane
X'-Y determined by a brake disc 38’, and thus also by a
brake bar 36, is in a position substantially diverging from
the longitudinal direction of the rider-roll beam 18. Even
in such an arrangement, the two degrees of freedom of
the brake apparatus in the plane X'-Y provide the active
damping of vibration in both the vertical direction Y and
the machine direction X.

[0040] The method according to the invention will next
be described referring to Fig. 4. The winding apparatus
10 comprises an apparatus determining the vibration fre-
quency and/or amplitude of the support element, here
the rider roll 12, which is arranged to supply a control
signal for controlling the operation of the damping ar-
rangement during the use of the winding apparatus
and/or the motion of the support element. Said apparatus
comprises a vibration and/or force transducer 52 in the
connection of the rider-roll beam 18 and the power unit
24. The transducer 52 is connected to a control system
50. By means of the transducer 52, the vibration of the
rider roll 18 and the nip force applied by it to the fibrous-
web reel 11 are registered. The arrangement also com-
prises an arrangement for determining the diameter of
the reel 11 which here takes place indirectly by means
of a position sensor 54 in connection with the power unit
24,

[0041] According to an embodiment of the invention,
the elasticity and/or damping of the supportelement, here
the rider roll 12 and the rider-roll beam 18, are arranged
changeable as a function of the diameter of the reel 11
being wound on the winding apparatus. In the winding
event, the diameter of the reel is determined substantially
continuously and the brake power of the brake apparatus
30 is controlled based on the reel diameter. Then, in the
system are saved the empirical vibration characteristics
of different fibrous web grades and run modes with dif-
ferent reel diameters. By controlling the brake apparatus
30 based on the diameter data, the winding apparatus is
used so that the natural frequency of the support element
is changed by using the brake apparatus such that it is
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not the same as the prevailing rotation frequency of the
reel.

[0042] Depending on its characteristics, the fibrous-
web reel has certain known rotation frequencies on which
particularly intensive vibration occurs. According to the
invention, the winding apparatus is run so that the vibra-
tion characteristics and/or damping of the support ele-
ment are adjusted based on the rotation frequency of the
reel so that, when the rotation frequency of the reel ap-
proaches areelrotation frequency range at which intense
vibration occurs, the support rigidity of the support ele-
ment is changed so that the natural vibration frequency
of the support element and the reels differs from the pre-
vailing excitation frequency of the reel. It is possible to
determine this rotation frequency substantially real-time
or utilise previous grade-specific measurements based
on the reel diameter and apply to the method based on
reel diameters. This way, there is no need to change the
actual winding speed, as was described in e.g. specifi-
cation FI101283, but the vibration characteristics of the
support element being actively movable are controlled.
A certain procedure is that the support rigidity of the sup-
port element is changed so that the natural vibration fre-
guency of the support element and the reels differs from
the prevailing excitation frequency of the reel. This way,
it is possible to avoid a situation in which the natural fre-
quency of the support element and the reels would be
too close to the rotation frequency of the reel, whereby
the excitation of the vibration of the support element and
the reels is prevented with active adjustment without re-
quiring to change the rotation speed of the winding ap-
paratus.

[0043] The brake apparatus 30 of the embodiment of
Fig. 3 can be controlled according to an embodiment of
the invention to operate pulse-like. Then, the pulse fre-
guency of the brake apparatus is controlled suitable such
that the brake apparatus allows in practice a certain slow
motion speed. An increase in the pulse frequency ena-
bles a quicker motion and a decrease in the frequency
enables a lower motion speed. In practice, this is ob-
served in the arrangement according to the invention as
damped vibration.

[0044] Thelockedtime ofthe brake apparatus is meas-
ured advantageously so that during it the tensions of the
structure increase substantially less than enabled by their
durability, whereby always when the brake apparatus is
unlocked the forces are freed and the brake sets in a
position determined by the position of the beam.

[0045] In some cases, the brake apparatus can also
be run so that there is certain light braking on as the
winding proceeds, whereby vibration is converted to heat
by means of friction continuously.

[0046] Fig. 5 shows another embodiment according to
the invention with its basic parts corresponding the em-
bodiment of Fig. 1 and its operating principle similar to
the one of the apparatus in Fig. 1. Fig. 5 uses the refer-
ence numbers of Fig. 1 of corresponding elements. The
embodiment described here differs from the embodiment
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of Fig. 1 so that the brake bar 36 is divergent from the
path of the rider-roll beam 18 so that the damping ar-
rangement 30 is fitted between the support element and
the frame 16 to connect to the frame 16 at the changing
distance 42 from the torsion centre. In this embodiment,
the distance 42 increases in the direction of motion of
the rider roll 12 away from the carrier rolls 13, 14. This
way, the rigidity of the rider-roll beam increases as the
reel diameter increases. If the characteristics of the fi-
brous web, the winding apparatus or the implemented
process so require, the above dependency can be the
other way around. The embodiment of Fig. 5 can be fur-
ther developed so that the distance 42 is adjustable irre-
spective of the position of the rider-roll beam 18 e.g. by
arranging the brake bar displaceable or rotatable around
its one end.

[0047] Figs. 6a-6c¢ illustrate vibration effects which can
be minimised with the arrangement according to the in-
vention. In Fig. 6a, the rider-roll beam 18 comprising the
rider roll 12 has been excited in the machine-directional
rotary vibration the torsion centre 40 of which is above
the beam 18. Fig. 6b shows a situation in which the torsion
centre 40 of the rotary vibration is below the rider-roll
beam and, equivalently, Fig. 6¢ shows the torsion centre
40 of the rotary vibration in the area of the cross section
of the rider-roll beam 18. The arrangement according to
the invention can affect all these different modes of vi-
bration.

[0048] Fig. 7 shows arider-roll beam 18 of the winding
apparatus according to an embodiment of the invention
fitted in the carriage 20. The connection has been imple-
mented so that there are pins 110 at the ends of the rider-
roll beam which are fitted via sleeves 120 to the carriage
20. The sleeves are of elastic and/or damping material,
whereby they operate as the elastic and/or damping ar-
rangement of the rider-roll beam 18.

[0049] Fig. 8 illustrates the behaviour of vibration fre-
quency f of a rider roll as a function of a reel diameter 0.
Dashed line 80 depicts a process according to prior art
in which the reel diameter increases to a value Oy. In an
arrangement according to known prior art, a peak f,;, 5, of
undesired vibration is located within an area determined
by the reel size being wound, whereas by using the ar-
rangement according to the invention said frequency
peak f,,x can be displaced in an area outside the max-
imum size of reels being wound, as shown by curve 82.
[0050] It should be noted that only a few of the most
advantageous embodiments of the invention were de-
scribed above. Thus, itis evident that the invention is not
limited to the above embodiments, but it can be applied
in many ways within the scope defined by the enclosed
claims. In some embodiments, it is also possible to use
instead of or in addition to the brake apparatus a tech-
nique based on eddy current or viscous damping in a
way defined by the invention. It is also possible that fea-
tures described in connection with differentembodiments
are used within the scope of the basic idea of the invention
in connection with other embodiments and/or combine
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various units of the described features, if so required and
technical possibilities for this existing.

Claims

A winding apparatus of a fibrous web, which com-
prises at least one support element supporting a reel
of its surface when winding, which is movably sup-
ported to a support structure by control elements de-
termining the path of the support element, charac-
terised in that the winding apparatus comprises an
elastic and/or damping arrangement which enables
changing the elasticity and/or damping of the support
element at least in two different directions/degrees
of freedom during the use of the winding apparatus
and/or the motion of the support element.

A winding apparatus of a fibrous web according to
claim 1, characterised in that the elastic and/or
damping arrangement is arranged to affect the ma-
chine-directional vibration or the longitudinal rotary
vibration of the support element.

A winding apparatus of a fibrous web according to
claim 1, characterised in that the elastic and/or
damping arrangement is arranged for changing the
elasticity and/or damping during winding or to affect
in at least two translation and/or at least one rotation
degrees of freedom.

A winding apparatus of a fibrous web according to
claim1, characterisedin that the damping arrange-
ment comprises an arrangement converting vibra-
tion energy to heat by means of friction fitted between
said support element and the frame part of the wind-
ing apparatus.

A winding apparatus of a fibrous web according to
claim 1, characterised in that the winding appara-
tus comprises an apparatus determining the vibra-
tion frequency and/or amplitude of the support ele-
ment which is arranged to supply a control signal for
controlling the operation of the damping arrange-
ment during the use of the winding apparatus and/or
the motion of the support element.

A winding apparatus of a fibrous web according to
claim4, characterised in that the damping arrange-
ment comprises power elements to compensate the
effect of the damping arrangement substantially in
the vertical direction.

A winding apparatus of a fibrous web according to
claim 1, characterised in that the winding appara-
tus comprises a measurement and feedback appa-
ratus for controlling the damping arrangement.
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11.

12.

13.

A winding apparatus of a fibrous web according to
claim 1, characterised in that the elasticity and/or
damping of the support element are arranged
changeable as a function of the reel diameter being
wound on the winding apparatus or in that the sup-
port element of the winding apparatus is arranged
to simultaneously support several reels (11) being
wound on the winding apparatus.

A winding apparatus of a fibrous web according to
claim 4, characterised in that the winding appara-
tus comprises at least one adjustable brake appara-
tus.

A winding apparatus of a fibrous web according to
claim 9, characterised in that the brake apparatus
comprises at least one disc brake caliper in contact
with the support element, and that in the frame of
the winding apparatus is fitted on the path of the sup-
port element at least one brake bar so that in all po-
sitions of the support element the brake bar is in op-
erational contact with the disc brake caliper and the
direction of the plane of the brake bar substantially
diverges from the cross direction of the winding ap-
paratus or is substantially machine-directional.

A winding apparatus of a fibrous web according to
claim4, characterised in that the damping arrange-
ment is fitted between the support element and the
frame part of the winding apparatus so that the con-
nection to the frame part is outside a longitudinal
torsion centre of the support element.

A method for winding a fibrous web on a winding
apparatus, which comprises at least one support el-
ement supporting a reel of its surface when winding,
in which method, the reel being formed is supported
by the support element of its surface and simultane-
ously a pre-determined support force applied to the
reel is maintained, characterised in that during
winding the vibration characteristics and/or damping
of the support element are adjusted by changing the
elasticity and/or damping of the support element in
two different directions.

A method according to claim 12, characterised in
that the vibration frequency and/or amplitude of the
support element are determined during winding and
that the vibration characteristics and/or damping of
the support element are adjusted based on the vi-
bration frequency and/or amplitude of the support
element or in that the vibration characteristics
and/or damping of the support element are adjusted
based on the rotation frequency of the reel so that,
when the rotation frequency of the reel approaches
a reel rotation frequency range at which intense vi-
bration occurs, the support rigidity of the support el-
ement is changed so that the natural vibration fre-
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quency of the support element and the reels differs
from the prevailing excitation frequency of the reel.

A method according to claim 12, characterised in
that the elasticity and/or damping of the support el-
ement are changed with a damping arrangement
which is fitted between the support element and the
frame part of the winding apparatus so that the con-
nection to the frame part is outside a longitudinal
torsion centre of the support element.

A method according to claim 12, characterised in
that the elasticity and/or damping of the support el-
ement are changed in the damping arrangement by
converting vibration energy to heat by means of fric-
tion.
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