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(57) Abstract: In the method for transferring a reel in a reel-up for paper or paperboard, a continuous paper or paperboard web (W)
is guided via a reeling member (1) to form a machine reel (R) around a reel spool (2), the ends of which are supported on top of
supporting surfaces that move in relation to the reeling member (1) in the radial direction of the machine reel under the guidance
of a supporting frame (10) located on both sides of the reel, in accordance with the change of position of the reel spool (2). The
supporting surfaces (3a) are transferred as a part of the motion of the transfer devices moved by means of force devices (5), such as
reeling carriages(4) while the supporting surfaces are coupled to the transfer devices and are supported by tracks, the height position
of which is between the supporting base for the supporting frame (10), such as the floor level, and the supporting surfaces (3a).
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Method for transferring a reel, and a reel-up

The invention relates to a method for transferring a reel which is of the
type presented in the preamble of the appended claim 1. The invention
also relates to a reel-up which is of the type presented in the preamble
of the appended claim 5.

In the final end of a paper machine or finishing apparatus for paper a .

paper web, typically of several meters in width which has been
produced and/or treated in earlier machine sections, is reeled around a-
reel spool to form a machine reel. In this reeling up process a reeling
cylinder that is journalled rotatable is typically used for guiding the .
paper web on the machine reel, wherein the nip contact between the
reeling cylinder and the machine reel is utilized to influence the quality
of the reel produced thereby. A conventional solution is the one in
which the reeling cylinder remains stationary and the reel spool around:
which the reel is accumulated in nip contact is moved during reeling in:
the supporting structure, for example by supporting the ends of the reel.
spool on reeling rails. The ends of the reel spool are acted upon with a.
suitable loading mechanism to adjust the nip contact between the
machine reel that is being formed and the reeling cylinder. Such reeling
concepts and loading methods related thereto are disclosed for.
example in the Finnish patent 91383 and in the corresponding US:
patent 5,251,835, as well as in the Finnish patent application 950274 .
and in the corresponding US patent 5,690,298.

Publication WO 99/57048 discloses a reeling carriage on the upper

part of which there are supporting surfaces supporting the ends of the
reel spool and separate force devices for loading the reel against the
reeling cylinder via the ends of the reel spool. The carriage is arranged
to move on wheels on a floor, and to be positioned by means of a
transfer device, such as a conveyor screw.

Finnish patent application 981427 and the corresponding international
publication WO 99/65806 disclose a solution in which both ends of the
reel spool are placed on a supporting surface, which is located in a
sledge arranged, movable on the frame of the reel-up by means of
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2
linear guides. The new reel spool is lowered on the support of these
sledges by means of a primary reeling device, and after a reel change
the reeling carriages that have delivered a full reel are brought in
contact with the end of the reel spool and the jaws are locked around
the bearing housing in the end of the reel spool. The loading and the
transfer of the reel spool as the reel grows is implemented by means of
reeling carriages to which force devices such as hydraulic cylinders
have been connected. Both sledges move along with the movement of

- the reeling carriages along the linear guides, and the sledges support
- the reel and receive the weight of the reel. Thus it is possible to avoid
--the disturbances caused by the friction between the bearing housings

of the ends of the reel spool and the reeling rails in the control of the

-~ . nip load. In the end of the reeling process it is possible to transfer the
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ends of the reel spool by means of the: carriages from the top of the

.supporting surfaces to a change station on. stationary reeling rails
functioning as an extension to said supporting surfaces, and  the
‘sledges can be 'driven to a change station:in the vicinity of the reeling

cylinder by means of actuators of their own to receive a new reel spool,

from. theprimary reeling. device. The web is changed onto the reel
20 N
‘ - method.

spool located on top of the sledges by means of. a suitable change

- By means of the above-mentioned solution it is possible to control the:
“striicture ‘of the reel produced during the reeling in a very precise:
manner, because the loading and thereby the nip load can be adjusted: .

accurately. It is an aim of the invention to present a method by means
of which the same advantages can be attained more easily than before
with less amount of control and smaller number of actuators. To attain
this purpose, the method according to the invention is primarily charac-
terized in what will be presented in the characterizing part of the
appended claim 1. The sledge and the reeling carriage are connected
to each other, wherein it is possible to move them together with the
same actuator by means of which the reel spool can be transferred in
the direction of the radius of the reel, in other words in accordance with
the growth of the reel. As is characteristic to said known solution, in this
solution the ends of the reel spool also rest on the supporting surfaces
of the sledges and they do not roll on stationary reeling rails during a
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nip-closed reeling process. The sledge is supported from underneath
by a supporting surface, such as a guide that is located in a supporting
frame above the floor level.

By means of the invention the same advantages are attained than in
the solution presented in the above-mentioned international publication
WO 99/65806, i.e. the ends of the reel spool rest on supporting
surfaces that are arranged in sledges moving. on linear guides, and
thus the friction between the ends of the reel spool and the reeling rails
is eliminated. All the factors affécting the friction are stable during the
entire reeling process, and thus they do not cause changes in the
loading in the reeling nip. The reeling carriage and the sledge can be

‘moved as one single kinetic entity by means of: one actuator on both

sides of the reel-up, and thus the sledge does notrequire an actuator

-of its own to transfer the sledge:to receive the new reel spool.

Because:the. sledge and the reeling carriage -are connected to each:

~other:to form.an entity in.which they can be moved together, the sledge
is in the:change. station located in connection with the:reel spool of the
full.reel. . The change to-the empty reel spool is:conducted when the:

reel spool is supported by the primary reeling device. When the change-
has been conducted, the reeling carriages and sledges are driven.
underneath the ends of the: new reel spool, and.the new reel spool-

. around which the formation of the new reel has begun, is lowered on
25 . ' -

the sledges.

The reel-up according to the invention, in turn, is primarily

characterized in what will be presented in the characterizing part of the
appended claim 5.

In the following, the invention will be described in more detail with
reference to the appended drawings, in which

Fig. 1 shows a side-view of a reel-up according to the inven-
tion,
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Figs.2ato2d illustrate the different stages of the reeling process,
and

Fig. 3 shows the sledge and the carriage when seen in the

travel direction of the sledge.

Fig. 1 shows the reel-up according to the invention in a side view. It
comprises a stationary reeling cylinder 1 that is journalled rotatable, via
which reeling cylinder the paper web coming from a paper machine or
a finishing apparatus for paper is.reeled on a machine reel R. The full
machine reel R is.outlined in the drawing. In the drawing, the reel-up
type is a continuous reel-up in which the paper web is changed to.
travel on a new reel at the running speed. The reel-up can also be a re-
reeler.

The web is reeled to- form a machine reel around a reel spool 2

‘equipped with a centre drive of its -own. The.drawing shows a reel
- spool at the initial stage of the: reeling (paper-web not shown). Thus,

the web enters the reel via areeling nip N located between the reeling

“cylinder 1 and the reel, the linear load prevailing in said reeling nip.
. .being. controlled by means of .force .devices. according to a principle

known as such.

Both ends of the reel spool 2, more precisely the peripheral surface of-
their bearing housings is supported by a sledge 3. Fig. 1 shows a
sledge located on one side of the reel-up, and a corresponding sledge
as well as other structures located in conjunction therewith also on the
opposite side. The upper surface of the sledge 3 forms an
approximately horizontal supporting surface 3a, the bearing housing
located at the end of the reel spool 2 resting on top of the surface. This
sledge 3 is arranged movable under the control of at least one linear
guide 9 in the growth direction of the reel, i.e. in the radial direction of
the reel. The linear guide 9 is positioned in a supporting frame 10
above the floor level. Thus, the sledge 3 replaces the stationary reeling
rail on top of which the reel spool has rolled forward according to prior
art during the nip-closed reeling. The supporting surface 3a is located
at the same height than the stationary reeling rail K located at the end
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of its track of movement and belonging to the supporting frame 10. In
the end of the track of movement of the sledge 3 the upper surface of
the reeling rail K functions as an extension to the supporting surface
3a, and the end of the reel spool 2 can roll from the supporting surface
3a to the upper surface of the reeling rail K.

Fig. 1 also shows a reeling carriage 4, which is moved in the growth
direction of the reel with a force device 5, and which also determines .

‘the linear load in the reeling nip N. The force .device is typically a

pressure medium .operated actuator, such as a hydraulic cylinder. The
carriage 4 also contains a locking jaw 6 that is journalled pivotable in-

. the vertical plane, said locking jaw entering.on the opposite side of the
-nip N in contact with the peripheral surface.of the bearing housing in
-the end of the reel spool, as well as a correspondmg actuator 7 that
“turns the locking jaw. :

.- The sledge 3 that moves under the:guidance of the linear guide as well
.-as the carriage 4 that is. moved by means. of the force device 5 are
+.connected together:in such :a manner that-they can be moved as a
--single entity. By moving the carriage.4 by means of the force device 5.it:

is -at the-same time possiblie to move the sledge 3. A separate actuator
is not needed for the movement of the sledge 3. However, by replacing

. the stationary reeling rail with a moving element, the same advantages
" are attained in the precision:-of the control of the reeling parameters as -

presented earlier in the publication WO 99/65806.

The track that supports the sledge 3 during its movement, such as a
linear guide, is located in the supporting frame 10, which, in turn, is
supported by the floor level or a corresponding horizontal supporting
base. The track of the sledge is located between the supporting base
(floor) and the supporting surface 3a in the height direction, and
advantageously closer to the supporting surface 3a than to the
supporting base of the supporting frame, in other words, the sledge 3 is
relatively low and easy to move.

Figs 2a to 2d show the different stages of the reeling process
implemented by means of the invention. The drawings show the reel-
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up schematically from one side and the corresponding parts on the
other side of the reel-up are at the same stage, whereby the
movements of the moving parts located on different sides occur in a
synchronized manner.

Fig. 2a shows the reeling carriage 4 and the sledge 3 in the final station
in which the sledge 3 has been brought against a shoulder located
between the horizontal supporting surface of the supporting frame

" bearing the linear guide 9 and the upper surface of the reeling rail K.

This final station is attained when the- machine reel R has reached its
final diameter, and it has been driven off the reeling cylinder 1 by
means of the carriages 4, wherein the reeling nip N opens. Before the |
reeling nip is opened, a separate press device 11-that can be a rotating
roll or.a brush device, has been transferred against the peripheral
surface of the reel to prevent access of air to the reel between the
topmost paper layers still entering the reel. Fig. 2a also shows a new,
empty reel spool 2 brought to the .change. station.. The  new reel spool is
transferred and.rotated by means of a:primary reeling device 8 that is
capable of transferring the reel spool in the direction of the peripheral

- surface of-the reeling cylinder 1.- The change.around the new reel spool

2 of the web W entering the reel-up .via the reeling cylinder 1 is

-conducted by means of a known. change method. During the change

the reel spool is supported by the primary reeling device 8 in a position -
in which its bearing housings are located above the level defined by the
track of movement of the supporting surface 3a.

In Fig. 2b the change has been conducted and the full machine reel R
has been transferred from the support of the supporting surfaces 3a to
the stationary reeling rails K to a discharge station, from which it can be
transferred off the reel-up for example by means of a crane. The
reeling carriage 4 along with the sledge 3 are transferred towards the
reeling cylinder 1 to receive the new reel spool 2, around which the
formation of a new machine reel R has begun. The sledge 3 is driven
to a suitable position in relation to the new reel spool 2 by means of the
carriage 4.
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Fig. 2c shows a situation in which the new reel spool 2 has been
lowered down by means of the primary reeling device 8 in nip contact
with the reeling cylinder 1 to such an extent that the bearing housing in
the end of the reel spool 2 is brought on top of the supporting surface
3a of the sledge 3. The locking jaw of the carriage 4 is turned into

. contact with the bearing housing, and at this stage the torque is also

changed from the drive of the primary reeling device 8, i.e. from the
primary drive, to the drive by means of which the reel spool 2 and the

- machine reel R are rotated until the end of the reeling, i.e. to the .

secondary drive.

Fig. 2d shows a situation in which the reel -has grown into its full size -
 and the reeling carriage 4 and the sledge 3 have been transferred

further away from the reeling cylinder 1 according to the change of

. position of the reel spool 2. Thereafter the above-described press
- device is driven into contact with. the reel, and the reel can be

transferred by means of carriages 4 to the. position shown in Fig. 2a. -

The change can also be conducted in such.a -manner that during the
change the full reel is in- nip: contact- with ‘the.reeling cylinder, a new

- empty reel spool 2 is transferred to the.change station by means of the

primary reeling device, the paper web W is changed by means of some
change method to travel around a new reel spool 2, and the full reel is.
thereafter released from. the -nip contact and transferred onto the
support of the stationary reeling rails K by means of the carriages 4,
and finally, the carriages 4 are driven to the reeling cylinder 1 to a
receiving station so that the reel spool 2 around which the formation of
a new reel has begun, can be lowered on the support of the supporting
surfaces 3a of the carriages 3. Thus, during the change the full reel R
is in the position shown by Fig. 2d.

Fig. 3 shows the carriage 4 and the sledge 3 when seen in the direction
of the reeling rails and the guide. The carriage 4 is primarily located in
a position lower than the guide 9, next to the supporting frame 10, and
it contains an actuator 7 for turning the locking jaw 6. The force device
5 for moving the carriage 4 is attached at one end to the supporting
frame 10 at the other end to the carriage 4 below the guide 9. The
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sledge 3 is fixedly connected to the carriage 4 in its upper pan, and the
sledge is located directly on top of the guide 9. The sledge 3 and the
reeling carriage 4 form an integrated entity, comprising a substantially
vertical carriage 4 located outside the supporting frame 10 and a
sledge 3 connected to the upper part of the carriage and directed to the
side of.the carriage to lie on top of the supporting frame 10. The sledge
3 is advantageously arranged to move on top of a track formed by the
guide 9, by means of adjacent roller means such as rolls 3b that have
been journalled rotatable in the lower part of the sledge.

The invention is not restricted to the embodiments described above,

but it can be modified within the scope of the inventive idea presented
inthe claims. For example the method is. not restricted only to the

above-presented.change methods, but other change methods enabled

‘by the reeling structure can also be possible. In addition to reel-ups,
- the invention can- also be applied in re-reelers. Re-reelers in which
‘machine reels are re-reeled .to improve their-quality,.-also contain a
‘reeling member which is in nip contact with.a growing machine reel, as.
~well as a reel spool moving-as a result.of the growth-of the diameter of
the machine reel.
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Claims:

1. A method for transferring a reel in a reel-up for paper or paperboard
web, in which a continuous paper or paperboard web (W) is guided via
a reeling member (1) to form a machine reel (R) around a reel spool (2)
the ends of which are supported on top of supporting surfaces that
move in relation to the reeling member (1) in the radial direction of the
machine reel under the guidance of a supporting frame (10) located on
both sides of the reel, in accordance with the change of position of the
reel spool (2), characterized in that the supporting surfaces (3a) are
transferred as a part of the motion of transfer devices moved by means
of force devices (5), such as reeling carriages (4), while the supporting
surfaces (3a) are coupled to the transfer devices and are supported by
tracks, the height position of which is between the supporting base of

. the supporting frame (10), such as the floor.level, and the supportmg
. surfaces (3a). : ET ,

2. The method according to claim -1, characterized in that during the
reeling, the machine reel is transferred while on top of the: supporting
surfaces (3a) by means of transfer devices into the vicinity of reeling
rails (K), and from the supporting surfaces (3a) on the support of fixed
reeling rails (K).

3. The method according to claim 1 or 2, characterized in that the -
change of the web to a new reel spool (2) is conducted when the reel
spool is separated from the supporting surfaces (3a) and a new reel
spool (2) around which the web (W) has been changed to travel is
transferred onto the support of supporting surfaces (3a) brought to the
change station in such a manner that the ends of the reel spool (2) are
positioned on top of the supporting surfaces.

4. The method according to claim 3, characterized in that the following
steps are taken in connection with the final stage of the reeling and the
reel change:
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1) transferring the machine reel (R) that is becoming full while on the
support of the supporting surfaces (3a) by means of a transfer
device in accordance with the growth of the diameter of the
machine reel,

2) delivering the full machine reel (R) from the support of the
supporting surfaces (3a) to a discharge station,

3) cutting the web (W) and changing the web around the reel spool
(2) brought to the change station,

4) transferring the supporting surfaces (3a) to a change station by

- means of the transfer devices, and

5) transferring the new reel spool (2) and an:initial reel (R) onto the

support of support surfaces (3a) in the change station.

. 5. Reel-up comprising a reeling member (1) that is arranged to guide a
~.“continuous paper or paperboard web on a machine reel (R) around a

rotating. reel spool (2), and at both ends of:the reel spool a supporting

.frame (10). that is arranged to guide the supporting surfaces (3a) that

support the ends of the reel spool and are arranged movable, as well

as a transfer device, such as reeling carriages (4), that:are arranged to
. move by means of force devices (5) substantially in-the direction of the-
track of movement of the supporting surfaces (3a), characterized in

that the supporting surfaces (3a) are coupled to the transfer devices in
such a manner that they can be transferred as one entity, and they are-

supported by tracks, the height position of which is between the
supporting base for the supporting frame (10), such as the floor level, .

and the supporting surfaces (3a).-

6. The reel-up according to claim 5, characterized in that the
supporting surface (3a) is located in a sledge (3) that is arranged to
move in the supporting frame (10) by means of one or several linear
guides (9).

7. The reel-up according to claim 5 or 6, characterized in that in the
end of the track of movement of the supporting surface (3a) there is a
stationary reeling rail (K) whose supporting surface forms an extension
to the moving supporting surface (3a).
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