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A method and an apparatus for controlling a reel-up

Field of the invention

The invention relates to a method according to the preamble of the ap-
pended claim 1 for controlling a reel-up. The invention also relates to
an apparatus for implementing the aforementioned method in accor-
dance with the preamble of the appended claim 17.

Backaround of the invention

In the final end of a paper or paperboard machine or in a finishing ap-
paratus for paper or paperboard, such as a coating machine, a con-
tinuous fiber web coming from the preceding process stages is reeled
around a rotating reeling shaft, i.e. a reel spool to form a reel, a so-
called machine reel. There are many known reeling concepts. It is pos-
sible to perform the reeling by means of a so-called pope-reeler, in
which the web is passed on the reel by means of a reeling cylinder that
rotates at web speed and is in contact with the reel that is being
formed. Between the reeling cylinder and the reel loading is main-
tained, which produces certain linear load in the reeling nip which is
located in the contact point of the reel and the reeling cylinder and ex-
tends approximately in parallel with the reeling shaft. It is possible to
rotate the reel spool and the reel formed thereon for example by means
of surface draw, wherein the reel spool rotates freely in the supporting
structures of the reel-up, and the force necessary for the rotation is
transmitted from the reeling cylinder via the reeling nip to the reel, said
reel-up type being disclosed for example in the US patent 4,634,068, or
by means of a center drive, wherein in addition to the reeling cylinder
the reel spool also comprises a drive. A center-drive assisted reel-up is
disclosed for example in the US patent 5,251,835.

The cross-directional profiles of the web are formed in the paper ma-
chine and finishing machine before the reeling up process, and it is no
longer possible to influence them by means of the reel-up. The varia-
tion in the thickness of the web in the cross-direction is one example of
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such a cross-directional profile. The profiles varying in the cross-di-
rection of the web affect the quality of the reel that is being formed. It
has been observed that a “smiling” or “cup-like” cross-directional profile
of thickness is especially problematic, in which cross-directional profile
the edges of the web are thicker than its central part, which, on the ba-
sis of calculations, is known to result in that the inner radial pressure
distribution of the reel also has a shape that rises from the edges. Ac-
cording to one theory a web having edges thicker than the central part
produces forces inside the machine reel which may cause internal
movements. As a result of the movements, the bottom of the machine
reel may bulge outward, which produces bottom or edge cracks.

Because it is no longer possible to affect the quality of the web itself
and its cross-directional profile by means of the reel-up, attempts have
been made to improve the structure of the reel in conventional reel-ups
by means of oscillation in the width direction of the web, i.e. by guiding
the web in the axial direction of the reel spool to different points of the
machine reel that is being formed. Thus, variations in the cross-direc-
tional profile of the web do not occur in the same point in the axial di-
rection of the reel, and a more uniform structure of the reel is attained.
The oscillation can be performed either by using a separate guiding
device before the reel-up, by means of which the web is deflected in
the axial direction of the reel spool or by moving the reel spool itself in
the lateral direction with respect to the reeling cylinder, when the roll is
located in the reeling station in the reel-up, as disclosed in the US
patent 6,354,531 and WO publication 00/26131.

In the EP publication 959 032 the oscillation of the web is performed by
moving the reeling cylinder and the machine reel formed on the reel
spool together, so that the reeling nip between them remains closed.
According to the publication, the reeling cylinder and the reel spool in
nip contact with it is deflected in cycles in the travel direction of the web
to be reeled so that a cyclic lateral deflection is produced in the reel
that is being formed.
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It is a problem of the above-mentioned solutions that the present at-
tempt to increase the operating capacity of the reel-up in a paper or
finishing machine, not only by increasing the running speed but also
the size of the reels that are being formed, results in that the stoppage
times of machine reels become longer, and the diameter of the reel
reeled in the primary reel-up increases. The increasing sizes of the
reels both in the primary and secondary reel-up require stronger trans-
verse guides and oscillation means in the primary and secondary
reeling devices, whic h are difficult to implement. Furthermore, the mas-
sive structures required by the aforementioned solutions occupy a
great deal of space. Furthermore, for example in the solution shown in
WO 00/26131 it is difficult to adapt the coupling of the center drive
shaft and the reel spool.

It is also possible to implement the reeling by means of a reeling nip
formed by means of the loop of an endless supporting member. Thus,
the web is guided via a supporting member, such as a wire or a belt
passed via guiding rolls to a reel formed around the reel spool. Thereby
the reeling nip is forrmed by means of the supporting member and the
reel that is being forrmed. Thus, the reeling nip becomes long, and the
nip pressures in the reeling nip become smaller than in conventional
reel-ups, which improves the controllability of the reeling nip. Such a
reeling method is disclosed e.g. in the EP publication 860391 .

Brief description of thhe invention

It is an aim of the present invention to attain a method that enables the
oscillation of the web in a reel-up comprising a reeling nip formed by
means of the loop of an endless supporting member. Another aim is to
bring about a method to centralize the web or to adjust it to have the
desired location in the axial direction of the reel spool. The method
avoids the problems occurring in other reeling methods in the os-
cillation of the web and enables the implementation of the oscillation
and the centralization of the web in a reel-up utilizing an endless sup-
porting member loop in a simple manner and without separate os-
cillation devices to be placed before the reel-up. Furthermore, it is an
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aim of the invention to provide an apparatus implementing the afore-
mentioned method.

To attain these purposes, the method according to the invention is pri-
marily characterized in what will be presented in the characterizing part
of the main independent claim 1.

The apparatus according to the invention, in turn, is primarily charac-
terized in what will be presented in the characterizing part of the inde-
pendent claim 17.

The other, dependent claims present some preferred embodiments of
the invention.

The invention is based on the idea that in a reel-up comprising a
reeling nip formed by means of the loop of an endless supporting
member the web to be reeled is guided in the axial direction of the reel
spool by moving either the reel spool or the guiding rolls guiding the
loop of the supporting member. Thus, the position of the reel spool or
at least one of the guiding rolls is arranged movable. In continuous os-
cillation of the web, the web is guided back and forth in cycles on the
reel spool in the axial direction of the reel spool. When the web is cen-
tralized in the axial direction of the reel spool, the guiding of the web
takes place on the basis of measuring the position of the edges of the
web performed before the supporting member.

It is an advantage of the invention that by means of the invention it is
possible to guide the vveb in the axial direction of the reel spool to dif-
ferent points of the reel spool during the entire reeling process. In the
reeling, actuators already existing in the reel-up will be used. Thus,
separate actuators located before the reel-up are not required. Further-
more, by using guiding rolls guiding the loop of the supporting member
to produce oscillation, separate oscillation means are not required in
the secondary reeling device to move the reel spool in the transverse
direction of the reel-up. The implementation of the oscillation does not
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require additional space, because the invention utilizes actuators al-
ready existing in the reel-up.

The reel spool is moved by turning it and the machine reel formed
thereon diagonally with respect to the incoming direction of the paper
web. The turning takes place by moving one or both ends of the reel
spool substantially on the horizontal plane in such a manner that the
web is guided in the axial direction to different points of the reel that is
being formed. In other words the ends of the reel spool are moved
linearly in the machine direction. If the aim is to oscillate the web, i.e. to
guide it continuously in the axial direction of the reel spool to different
points of the reel spool, the reel spool is moved back and forth in
cycles. It is possible to move the reel spool both when it is in the pri-
mary reeling device and when it has been transferred to the secondary
reeling device.

The wire guiding rolls guiding the loop of the supporting member are
moved by turning them into an inclined position in the travel direction of
the paper web either vertically or in the machine direction, either one or
both rolls. The turning takes place by moving an end of the wire guiding
roll, which produces the tightenimg of the supporting member carried by
the wire guiding rolls on that side from which the wire guiding roll was
moved. This causes the travel of the web to a different location in the
axial direction of the reel spool. The oscillation of the web, i.e. the
movement of the web back and forth in the transverse direction is at-
tained by moving one or both ends of the wire guiding roll in cycles in
such a manner that the web travels in the axial direction of the reel
spool to different points of the reel that is being formed. The turning
motion back and forth, i.e. the amplitude of the oscillation is so small
that the web remains on top of the supporting member during the entire
reeling process. In other words, the formation of the reel, i.e. the inner
tightness and other properties Of the reel remain good also when the
web is oscillated in accordance wvith the invention.
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Brief description of the drawing s

In the following, the invention will be described in more detail with ref-
erence to the appended drawin gs, in which

Fig. 1 illustrates the main principle of a belt reeler in a schematical
side-view,

Fig. 2a shows a schematical side-view of the process of guiding the
web by moving the reel spool, when the reel spool is positioned in the
primary reeling device,

Fig. 2b shows a schematical side-view of the process of guiding the
web by moving the reel spool, when the reel spool is positioned in the
secondary reeling device,

Fig. 2c shows a schematical top-view of the process of guiding the web
in the axial direction of the reel spool by moving the reel spool,

Fig. 3a shows a schematical side-view of the process of guiding the
web by moving the guiding roli/rolls of the supporting member when the
reel spool is positioned in the p rimary reeling device,

Fig. 3b shows a schematical side-view of the process of guiding the
web by moving the guiding roli/rolls of the supporting member when the
reel spool is positioned in the secondary reeling device,

Fig. 3c shows a schematical top-view of the process of guiding the web
in the axial direction of the reel spool by moving at least one guiding
roll, when friction force prevails between the web and the supporting
member,

Fig. 3d shows a schematical top-view of the process of guiding the web
in the axial direction of the reel spool by moving at least one guiding
roll, when no friction force prevails between the web and the supporting
member, and



10

15

20

25

30

35

WO 2005/100218 PCT/FI12005/050115

Fig. 4 shows schematically the adjustment and control arrangement for
guiding the web, as well as the principle of centralizing the web.

Detailed description of the invention

In the following, the invention will be described by means of the above-
presented figures. It should be noted that in Figs 2c, 3c and 3d the
turned position of the rolls needed for guiding the web is shown in a
highly exaggerated manner to facilitate the understanding of the mat-
ter. During actual use the turning moveme nt of the rolls is considerably
smaller.

Fig. 1 illustrates a continuously operating reel-up, where a paper web
W, which is normally several meters wide and comes from a preceding
section of a paper machine or a finishing apparatus for paper, travels
via a reeling nip N1 to a reel R. Said reel- up is a so-called belt reel-up
in which the reeling nip is formed by means of a flexible supporting
member 1 in the form of an endless loop, such as a belt or a wire. The
supporting member 1 is guided via two guiding rolls 2 and 3, at the lo-
cation of each of which the run of the member 1 turns to the opposite
direction. In the travel direction of the we b the first guiding roll 2 can
form a “hard nip” with the reel being started at the initial stage of the
reeling in such a manner that the supporting member 1 is in contact
with the reel at a point where the member travels supported by the
guiding roll 2 on the surface of the roll. The second guiding roll 3 can
be a driven roll, i.e. a traction roll, or separate drives can be arranged
for both rolls. The web travels guided by thie supporting member 1 onto
the machine reel R, which is formed around a reel spool 5 rotatable
with a center drive of its own. When the diameter of the machine reel R
grows, it is transferred to the secondary reeling device 6. The reel R is
in constant contact with the supporting member during the entire
reeling process. It is possible for the reel spool 5 to move in the ma-
chine direction with respect to the loop of the supporting member 1,
and this is arranged in such a manner that the bearing housings at the
ends of the reel spool that enable the rotation of the reel spool 2 are at
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both ends of the reel spool supported on carriages, i.e. transfer devices
6 that move on supporting structures 7. The transfer devices 6 also
function as a secondary reeling device. In connection with the reel-up,
there is also a storage of empty reel spools 5 (not shown), from which
the rolls are brought to the change station at the location of the first
guiding roll 2 in order to change the web going to the machine reel R
that is becoming full. The reel change takes place at production speed
i.e. the paper web passed at high speed to the full reel is changed to
travel onto a new, empty reel spool brought to the change station.

Figs 2a and 2b show a side-view of an embodime nt of the invention to
guide the web in the axial direction of the reel spool. The figures illus-
trate the control of the web by moving the reel spool 5, in which the
web W is guided in the axial direction of the reel spool by turning one
or both ends of the reel spool 5 in the machine direction either in or
against the machine direction, which movement is shown by means of
an arrow A. It is also possible to guide the web W when the reel spool
5 and the machine reel R formed thereon are still i n the primary reeling
device 8, which has been schematically described in Fig. 2a and/or
when the reel spool 5 and the machine reel R formed thereon have
been transferred o the secondary reeling device 6. This direction of
motion of the reel spool 5 and the machine reel formed thereon have
been presented schematically in Fig. 2b also by means of an arrow A.

Fig. 2¢ shows in a top view a situation in the guidance of the web in
which one end 51 of the reel spool has been turned against the
machine direction, i.e. towards the guiding roll 2. T he supporting mem-
ber 1 travels via the guiding rolls 2 and 3 and the web W enters the
supporting member perpendicularly in the direction of the arrow B
(machine direction). During the reeling process the reel spool 5 and the
supporting member 1 are in constant nip contact at least for the part of
the reel spool 5 extending across the width of the web. Consequently,
when the reel spool 5 is turned the supporting member 1 tends to fol-
low the movement of the reel spool 5 and seeks its way slowly to a new
position, wherein the web travels on a reel spool 5 in a different lo-
cation in its axial direction when compared to a situation where the reel
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spool 5 is positioned perpendicularly against the di rection of movement
of the supporting member. In Fig. 2¢c, in which the end 51 of the reel
spool 5 has been turned towards the guiding roll 2, the supporting
member tends to move towards the arrow C, which guides the web W
in the same direction (arrow D). If the end 51 of the reel spool is next
transferred towards the guiding roll 3, which position of the reel spool is
shown in Fig. 2c by means of broken lines, the s upporting member 1
tends to move in the direction of the arrow E (the end of the reel spool
52 closer to the incoming web W and the guiding roll 2) and the web W
travels towards the end 52 of the reel spool. The moving of the reel
spool can be attained by means of suitable actuators, for example by
means of transfer devices 6.

According to another embodiment of the invention the guidance of the
web in the axial direction of the reel spool is attained by turning the
guiding rolls guiding the loop of the supporting member to a diagonal
position in the travel direction of the paper web, i.e. either in the vertical
direction or in the machine direction. As above, one or both ends of
said guiding roll is/are thus turned. In Figs 3a and 3b arrows F and G
schematically illustrate possible movement directions of the guiding
rolls 2 and 3 when seen from the side of the reel-up when the reel
spool is in the primary reeling device (Fig. 3a) and in the secondary
reeling device (Fig. 3b). If both guiding rolls 2 and 3 are turned to attain
the guidance, it is essential to turn both wire guiding rolls on the same
plane of movement.

Fig. 3c shows in a top view a situation in which, by turning the guiding
roll 2, the web W has been guided to a different location in the axial
direction of the reel spool 5. The reel spool 5 is substantially perpen-
dicular to the travel direction of the web W prevailing before the sup-
porting member 1. The end 21 of the guiding roll 2 has been turned into
a diagonal position against the machine direction, i.e. towards the in-
coming direction of the web W (arrow B), wherein the edge of the sup-
porting member 1 on the side of the other end 22 of said guiding roll is
closer to the end 52 of the reel spool 5. This results in that the sup-
porting member 1 is tightened from one edge, i.e- at the edge on the
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side of the end 21 of the guiding roll 2, and slackened from the other,
i.e. the edge on the side of the end 22 of the guiding roll 2. Thus, also
the web W is slackened in the vicinity of the end 52 of the reel spool,
which causes the guiding of the web in the direction of the arrow H, i.e.
in the axial direction of the reel spool 5 towards the end 52 of the reel
spool.

The effect of the turning of the guiding roll 2 on the supporting member
1 must be compensated by turning the second guiding roll 3 of the
supporting member 1 into a diagonal position in the opposite direction,
i.e. machine direction in such a manner that the end of the guiding roll
3 is turned away from the end 21 of the first guiding roll 2. Thus, the
second guiding roll acts as a compensation roll that prevents the sup-
porting member from being guided off the guiding rolls.

In a corresponding manner, when the aim is to guide the web 1 to the
other edge in the axial direction of the reel spool 5, the end 22 of the
guiding roll 2 is transferred against the machine direction and the
movement is compensated by moving the end 31 of the roll 3 towards
the reel spool 5, which position of the guiding rolls is shown by means
of broken lines in Fig. 3c.

The guiding of the rolls takes place as presented above when the web
to be reeled is for example uncoated, wherein friction force prevails
between the web W and the supporting member 1, said friction force
holding the web against the supporting member 1. Thus, the holding
and control produced by the supporting member on the web also guide
the web.

If the web to be reeled is coated at least from one side and th e reeling
takes place in such a manner that the coated side of the web is po-
sitioned against the surface of the supporting member 1, i.e. there is
not at least any significant friction force between the supporting mem-
ber and the web W. Thus, a spreading roll 10 is advantageously used
before the reel-up, said spreading roll guiding the web W and causing it
enter the supporting member 1 perpendicularly. This guidance situation
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is shown in a schematical top-view in Fig. 3d. The use of the spreading
roll affects the non-wrinkleness of the web and its guidance before the
nip, and especially the positions of the guiding rolls 2 and 3, when the
web is guided to a different location in the axial direction of the reel
spool, because componentis of the spreading forces in the lateral di-
rection of the spreading roll 10 affect especially the tighter edge of the
supporting member 1, thus making the web W move towards the
tighter edge. The effect of the spreading roll to the behaviour of the
web must thus be taken into account when turning the guiding rolli/rolls.

In Fig. 3d the guiding rolls 2 and 3 have been turned in the machine
direction in such a manner that the end 22 of the guiding roll 2 has
been turned against the machine direction and this movement of the
guiding roll has been compensated by moving the end 32 of the
guiding roll 3 to the opposite direction, i.e. machine direction (arrow B).
Thus, the edge of the supporting member 1 on the side of these ends
is thus tighter and the web moves towards the same. When the aim is
to guide the web to another direction on the reel spool 5, the end 21 of
the guiding roll 2 is turned against the machine direction and the end
31 of the guiding roll 3 is turned in the machine direction. The e dge of
the supporting member on the side of these roll ends is tighter and the
web is guided to this end of the reel spool 5.

The above-described alternatives for guiding the web on the reel spool
are also suitable for oscillation of the web, i.e. for guiding the we b con-
tinuously to different points in the axial direction of the reel spool. Thus,
the turning motion of the reel spool or the guiding roll/rolls is attained
by turning one or both ends of said roll back and forth in cycles. If the
guiding is performed by means of the reel spool, one or both of its ends
are turned in the machine direction. If the guiding is performed by
means of one or both guiding rolls guiding the supporting member, one
or both of their ends is/are turned either in the machine direction or
vertically.

The control arrangement of the control and oscillation of the web is
shown schematically in Fig. 4. The oscillation of the web by me ans of
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turning the reel spool 5 or the guiding rolls 2 and/or 3 is controlled wit h
control means 9, which get the profile information of the web from sen-
sors that are attached to the measurement beam 11 and measure the
web continuously across its entire width. The measurement beam is Io-
cated before the reel-up in the travel direction of the web. By means of
the profile measurement information the control unit 9 calculates the
control information necessary for changing the position of the roll to be
turned, i.e. the reel spool, or one or both guiding rolls, and sends it to
the roll in question.

When the oscillation of the web is performed by turning the guiding
rolls, the control unit also controls the position of the other roll, i.e. the
compensation roll either in accordance with a predetermined oscillation
sequence, or the control unit can utilize the position information ak-
tained from the position of the roll to be turned. The position of the ro |l
to be turned is measured for example by means of LVDT sensors 14,
which can be attached to a suitable location, for example to the ends of
the rolls 2 and 3, and said position information is transmitted to the
control unit 9. The control unit 9 sends a control message further to
another turnable roll i.e. the compensation roll. For example the po-
sition information of the roll 2 i.e. the roll to be turned is transmitted to
the control unit, on the basis of which it transmits a control message to
the compensation roll 3. It is possible to transmit the measurement and
control messages by means of any known signal transmission method,
either by means of guides, a field bus, or wirelessly. When wireless
signal transmission is used, it is necessary to install transmitter-re-
ceiver pairs at the ends of the rolls and in the control unit.

The oscillation has certain maximum amplitude which is dependent on
the oscillation mechanism or otherwise restricted. The maximum value
of the amplitude can be dependent for example on the maximumn
cylinder stroke of the actuators effecting the oscillation. The oscillatiorn
speed, i.e. frequency, in turn, can be made dependent on the running
speed of the machine. It can be directly proportional thereto. Each
running speed of the machine may have a particular frequency, as pre -
sented hereinbelow.
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The frequency (amplitude) of the reel spool in the axial direction is typi-
cally 100 at the most, advantageously between 2 and 50 mm, when
expressed as the distance between the extreme positions of the edges
of the web in the axial direction of the reel spool. To maintain a good
structure in the reel, the oscillation must not be too rapidly deflecting.
The maximum oscillation frequency is advantageously such that during
one cycle at least 100 m, advantageously at least 200 m of web is
reeled on the reel. For example at running speeds of 25 m/s, the dis-
tance of 100 m represents the frequency of 0.25 Hz (1 cycle/4
seconds). The minimum frequencies and the optimum frequencies may
be determined in meters in a corresponding manner.

It is possible that because of the measurement information the profile is
at a certain moment such that the oscillation takes place at maximum
amplitude (for example within the limits of the maximum cylinder stroke
of the actuators). When the situation is improved, a shorter oscillation,
i.e. oscillation of smaller amplitude begins. Similarly, it is possible to
transfer the effective area of the amplitude of oscillation, i.e. when os-
cillating at an amplitude smaller than the maximum amplitude, it is pos-
sible to change the location of the extreme points of the oscillation in
the lateral direction. Thus, a transfer in a way “aside” from the pre-
ceding point takes place, wherein the amplitude of the oscillation can
also remain the same.

By means of oscillation it is possible to avoid the disadvantages of all
kinds of profiles that rise towards the edges from the middle. According
to corresponding principles, the oscillation can be started and its am-
plitude can be increased also in cases of other kinds of profiles, also
for profiles rising towards the middle from the edges or for such profiles
in which the deflections are more irregular and the profile is more like
wavy or irregular, comprising randomly occurring peaks. There are, of
course, several mathematical methods and algorithms that can be
used for estimating the quality of the profile and the extent of the varia--
tions, which can be programmed beforehand in the control unit 9 to
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start the oscillation and to adjust it on the basis of the calculation re-
sults.

When the measurement result of the web no longer fulfils the
oscillation conditions, i.e. the measurement result or calculation result
of the web is within acceptable limits again, the oscillation is finished by
the command of the adjustment and control unit 9.

It is also possible to utilize the invention when the aim is to control the
web W as close as possible to the center of the reel spool with respect
to its axial length. Thus, the location of the edges of the web (W) is
measured before the web enters the supporting member 1 and on the
basis of the measurement a correcting movement is performed either
by means of the reel spool 5 or the guiding rolls 2 and/or 3 in the
above-described manner, which makes it possible to centralize the web
(W). Figure 4 shows this embodiment schematically.

The web W enters the supporting member 1 of the reel-up in the di-
rection of the arrow B. Measurement means 12 and 13 are placed be-
fore the supporting member, on both sides of the width of the web W,
and substantially at the same point of the web, said measurement
means measuring the position of the edges of the web.

The measurement means 12 and 13 can be for example optical
measurement devices based on reflectance or transmittance of light, or
measurement devices based on camera technology. Depending on the
measurement principle, the exact location of the measurement means
and the way of conveying the web before the supporting member, the
measurement means are positioned either only above or below the
web, or on both sides of the web. Possible measurement configuration
can be for example a CCD line camera that measures the edge area of
the web with the reflectance principle. Thus, it is possible that the ap-
paratus comprises a light source integrated in the same housing with
the camera unit. The camera and the light source are installed on the
edge of the web, perpendicularly to the travel direction of the web in
such a manner that part of the illumination and the measurement area
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of the camera is positioned outside the edge of the web. The camera
separates the web and the areas remaining outside its edges on the
basis of their different reflection intensity, of which a measurement
message is transmitted to the control unit 9. The location of the
measurement means in the axial direction of the reel spool 5 has been
determined beforehand, and thus the control unit is capable of de-
termining the location of the web W on the reel spool on the basis of
the measurement message. If desired, the measurement means 12
and 13 can also be attached to the measurement beam 11.

The control unit transmits a control message to a desired member cor-
recting the position of the web on the reel spool, which can be the
above-presented reel spool 5 or guiding roll or rolls 2 and/or 3. It is also
possible to monitor and adjust the position of the reel spool and the
guiding roll 2 and/or 3 as presented above.

In a corresponding manner, by means of the invention it is possible to
guide the supporting member 1 in the axial direction of the guiding rolls
2 and/or 3 on the basis of the measurement of the position of the
edges of the supporting member 1. Thus, the measurement means 12
and 13 are positioned on both sides of the width of the supporting
member 1, substantially at the same point with respect to the length of
the supporting member, in the machine direction either at the location
of the guiding roll 2 or after the same. In Fig. 4 these measurement
means 12 and 13 measuring the edges of the supporting member are
shown in broken lines. Such a measurement can be installed to replace
conventional edge controllers, for example mechanical spoon solutions
used for supporting members, such as wires. By means of the
measurement it is possible to monitor the position of the supporting
member in the axial direction of the guiding rolls 2 or 3, and when it
deflects from the desired one, to control the supporting member, i.e. to
correct its position on the basis of a control message of the position
change given from the control unit 9.

The invention is not intended to be limited to the embodiments pre-
sented as examples above, but the invention is intended to be applied
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widely within the scope of the inventive idea as defined in the ap-
pended claims. Thus, the invention can be applied not only in connec-
tion with papermaking, but also in reeling of paperboard or tissue paper
and in finishing machines relating thereto. The invention can also be
applied in so-called re-reelers.
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Claims

1. A method for controlling a reel-up, in which reel-up a paper web or
the like (W) is reeled around a rotating reel spool (5) via a reeling nip
(N) to form a reel (R), said reeling nip (N) being formed by means of
the reel spool (5) and the reel (R) formed thereon and the loop of an
endless supporting member (1), characterized in that the web reeled
on the reel spool (5) and on the reel (R) formed thereon is guided in the
axial direction of the reel spool (5).

2. The method according to claim 1, characterized in that in the reel-
up the paper web or the like (W) is continuously reeled around a ro-
tating reel spool (5).

3. The method according to claim 1 or 2, characterized in that the web
(W) reeled on the reel spool (5) and the reel (R) formed thereon is
guided in the axial direction of the reel spool (5) to different points of
the reel (R) that is being formed.

4. The method according to any of the preceding claims 1 to 3, charac-
terized in that the web (W) is guided in the axial direction of the reel
spool by turning the reel spool (5) in the machine direction.

5. The method according to claim 4, characterized in that the reel
spool (5) is turned by turning one or both ends (51, 52) of the reel spool
(5) in the machine direction.

6. The method according to claim 4 or 5, characterized in that the web
(W) is guided in the axial direction of the reel spool (5) by turning one
or both ends (51, 52) of the reel spool (5) back and forth in cycles in
the machine direction.

7. The method according to any of the preceding claims 1 to 3, charac-
terized in that the endless supporting member (1) travels via two
guiding rolls (2, 3) and that the web (W) is guided in the axial direction
of the reel spool (5) by turning at least one of the guiding rolls (2, 3).
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8. The method according to claim 7, characterized in that at least one
guiding roll (2, 3) is turned in the machine direction or in the vertical
direction.

9. The method according to claim 7 or 8, characterized in that at least
one guiding roll (2, 3) is turned by turning one or both ends (21, 22, 31,
32) of at least one guiding roll (2, 3) in the machine direction or in the
vertical direction.

10. The method according to claim 7 to 9, characterized in that the
web (W) is guided in the axial direction of the reel spool (5) by turning
one or both ends (21, 22, 31, 32) of at least one guiding roll (2, 3) back
and forth in cycles in the machine direction or in the vertical direction.

11. The method according to any of the preceding claims 7 to 10,
characterized in that the effect of turning the first guiding roll (2, 3) on
the supporting member (1) is compensated by turning the second
guiding roll (2, 3) to the opposite direction in the same plane of move-
ment with the first guiding roll (2, 3).

12. The method according to any of the preceding claims 7 to 11,
characterized in that the web (W) is guided by means of a spreading
roll (10) before it enters the supporting member (1).

13. The method according to any of the preceding claims 5 to 6 or 9 to
10, characterized in that the turning of the ends (51, 52, 21, 22, 31,
32) of the reel spool (5) or of the guiding rolls (2, 3) is controlled by
means of profile measurement (11) of the web.

14. The method according to claim 11, characterized in that the
turning of the second guiding roll (2, 3) is controlled by means of a pre-
determined control sequence or by position measurement (14) of the
first guiding roll (2, 3)
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15. The method according to any of the preceding claims, charac-
terized in that the web (W) is guided in the axial direction of the reel
spool (5) on the basis of position measurement of the edges of the web
(W).

16. The method according to any of the preceding claims, charac-
terized in that the supporting member (1) is guided in the axial di-
rection of the guiding rolls (2) and/or (3) on the basis of position
measurement of the edges of the supporting member (1).

17. An apparatus for controlling a reel-up, which comprises a reel-up in
which there is a reeling nip (N) formed by means of a loop of an end-
less supporting member (1) passed via two guiding rolls (2, 3) and a
reel spool (5) and a reel (R) formed thereon, via which reeling nip (N) a
paper web or the like (W) is reeled, and which reel-up is arranged to
reel a paper web or the like (W) around a rotating reel spool (5) to form
a reel (R), characterized in that the position of the reel spool (5) and at
least one guiding roll (2, 3) is arranged to be changed to guide the web
(W) to be reeled on the reel spool (5) and on the reel (R) formed
thereon in the axial direction of the reel spool (5).

18. The method according to claim 17, characterized in that in the
reel-up is arranged to continuously reel the paper web or the like (W)
around the rotating reel spool (5).

19. The apparatus according to claim 17 or 18, characterized in that
the position of the reel spool (5) or at least one of the guiding rolls (2,
3) is arranged to be changed to guide the web (W) in the axial direction
of the reel spool (5) to different points of the reel (R) that is being
formed.

20. The apparatus according to any of the preceding claims 17 to 19,
characterized in that the reel spool (5) is arranged turnable in the
machine direction.
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21. The apparatus according to claim 20, characterized in that one or
both ends (51, 52) of the reel spool (5) is/are arranged turnable in the
machine direction.

22. The apparatus according to claim 20 or 21, characterized in that
one or both ends (51, 52) of the reel spool (5) is/are arranged turnable
back and forth in cycles in the machine direction.

23. The apparatus according to any of the preceding claims 17 to 19,
characterized in that at least one guiding roll (2, 3) is arranged
turnable.

24. The apparatus according to claim 23, characterized in that at
least one guiding roll (2, 3) is arranged turnable in the machine di-
rection or in the vertical direction.

25. The apparatus according to claim 23 or 24, characterized in that
one or both ends (21, 22, 31, 32) of at least one guiding roll (2, 3) is/are
arranged turnable in the machine direction or in the vertical direction.

26. The apparatus according to claim 23 to 25, characterized in that
one or both ends (21, 22, 31, 32) of at least one guiding roll (2, 3) is/are
arranged turnable in the machine direction or in the vertical direction.

27. The apparatus according to any of the preceding claims 23 to 26,
characterized in that the effect of turning the first guiding roll (2, 3) on
the supporting member (1) is arranged to be compensated by means of
the second guiding roll (2, 3) by turning it to the opposite direction in
the same plane of movement with the first guiding roll (2, 3).

28. The apparatus according to any of the preceding claims 23 to 27,
characterized in that to guide the web (W), there is a spreading roll
(10) positioned before the supporting member (1) in the travel direction
of the web.
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29. The apparatus according to any of the preceding claims 21 to 22 or
25 to 26, characterized in that the apparatus comprises control means
(9) and measuring means (11, 12, 13) and that the profile
measurement of the web (W) attained by the measuring means (11) is
utilized to control the turning of the ends (51, 52, 21, 22, 31, 32) of the
reel spool (5) or of the guiding rolls (2, 3).

30. The method according to claim 27, characterized in that the appa-
ratus comprises means (14) for measuring the position of the guiding
rolls (2, 3) and that the turning of the second guiding roll (2, 3) is
arranged to be controlled by means of a predetermined control se-
quence or by position measurement of the first guiding roll (2, 3).

31. The method according to any of the preceding claims, charac-
terized in that position of the web (W) in the axial direction of the reel
spool (5) is arranged to be controlled on the basis of position measure-
ment (12, 13) of the edges of the web (W).

32. The method according to any of the preceding claims, charac-
terized in that the position of the supporting member (1) in the axial
direction of the guiding rolls (2) and/or (3) is arranged to be controlled
on the basis of position measurement (12,13) of the edges of the sup-
porting member (1).
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