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(54) Reel-up device and a method of reeling a fiber web

(57) The invention relates to a reel-up which com-
prises two pairs of carriages (23, 26A, 26B) for moving
a reeling shaft (15) and a parent roll (20) to be reeled
around a reeling shaft (15) supporting the reeling shaft
(15) at its each end and center drives (24, 29) for rotating
the reeling shaft (15). In the reel-up (10) one carriage
(26A, 26B) pair is located inside the guides (11, 12) and
provides for the secondary carriages (26A, 26B). In the
reel-up (10) at least a secondary center drive (29) is lo-
cated outside the guides (11, 12). At least for moving the
secondary drive (29) and the secondary carriages (26A,
26B) the reel-up (10) comprises at least two actuators
and at least the secondary drive (29) and at least one of
the secondary carriages (26A, 26B) are synchronized
electrically. The invention also relates to a method of reel-
ing a fiber web in a reel-up.
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Description

[0001] The invention relates to a reel-up for continuous
reeling of a fiber web into a parent roll around a reeling
shaft. Especially the invention relates to a reel-up accord-
ing to the preamble of claim 1 and to a method of reeling
a fiber web according to the preamble of claim 10.
[0002] The invention also relates to a method of con-
tinuous reeling of the fiber web around the reeling shaft.
[0003] A reel-up is a device that reels a material, which
is produced as a continuous fiber web in a fiber web pro-
duction line, into the form of a roll, a parent (machine,
jumbo) roll. In the production process of the fiber web,
the reeling is generally a first process part, wherein a
continuous process is discontinued to be continued in
sequences. The parent roll is formed around the reeling
shaft that functions as core of reeling, i.e. the fiber web
on one parent roll has a beginning and an end. A trend
in the field is the continuous increase in parent rolls, caus-
ing need for the development of reel-ups.
[0004] A prior art method described in the Fl-patent
91383 (EP 0483092 B1) changed the size of parent rolls
into a new order, since it was possible to build the first
part of the parent roll without affecting the properties of
the fiber web that was to be reeled. The importance of
the beginning of reeling becomes emphasized, when the
amount of fiber web to be reeled is increased, since the
beginning of the parent roll functions as the base of the
roll structure. One feature that improved the technology
was the progressive center torque of the parent roll that
was provided by means of primary and secondary drives,
enabling the versatile use of reeling parameters in build-
ing the parent roll. Prior art also discloses an example in
which primary and secondary drive are engaged by a
drive unit, with which the reeling shaft of the parent roll
to be reeled is engaged during reeling with help of a cyl-
inder arrangement located in connection with transmis-
sion. This arrangement has been described in US patent
5069394 and the drive arrangement is engageable and
detachable by means of a cylinder device. In this kind of
reel-ups the primary center drive and the primary carriage
as well as the secondary center drive and the secondary
reeling carriage move simultaneously, since the center
drive is mechanically constructed in connection with the
carriage and they are moved by same actuator.
[0005] A prior art method described in the US-patent
5370327 introduced idea that a parent roll would be built
on one vertical plane, so that the parent roll would be on
horizontal rails and at the same vertical height throughout
the reeling. FI-patent 91383 also presented this type of
solution, but before beginning to reel, the reeling shaft
was moved along curved path into its initial reeling posi-
tion. In the reel-up according to the US-patent 5370327
a moving reeling cylinder makes it possible to keep the
center of the reeling shaft on a constant level. One ad-
vantage of this solution is changing the adjustment of the
nip power from loading on the side of the parent roll to
loading on the side of a constant mass reeling cylinder.

[0006] In WO publication 2009080890 is disclosed a
reel-up for continuous reeling of fiber web into a parent
roll around a reeling shaft, in which the reeling cylinder
with its axis in the cross direction is shorter than the nom-
inal bearing distance of the reeling cylinder and that the
reeling cylinder is movable in vertical direction in the free
clearance of the frames of the reel-up.
[0007] In WO publication 2010000915 is disclosed a
reel-up for continuous reeling of fiber web around a reel-
ing shaft to form a parent roll, the reel-up comprising a
reeling cylinder, whereby a nip load can be formed be-
tween the parent roll and the reeling drum cylinder, the
parent roll being arranged so as to be movable during
the reeling along an substantially horizontal path from
the starting point of the reeling to the point of transfer of
the completed parent roll, the starting point of the reeling
being upstream of the reeling cylinder and the point of
transfer downstream of the same. Upstream of the reel-
ing cylinder, there are primary support means for sup-
porting the parent roll against the reeling cylinder and
downstream of the reeling drum, there are secondary
forks for supporting the machine roll against the reeling
drum.
[0008] In prior art reel-ups for example of those kinds
of reel-ups that are disclosed in the two above mentioned
WO-publications one possibility of moving the reeling
shaft and the parent roll is to construct two carriage pairs,
one carriage for each end of the reeling shaft / the parent
roll for the movement. It is also known from prior art to
construct for movements of the reeling shaft and the par-
ent roll a combination of a carriage pair and a fork pair.
In this description and claims the movement device is
mainly referred as a carriage but it should be noted that
a carriage pair can be replaced by a fork pair as well. In
order to  transfer the parent roll from one carriage to the
other the paths of the carriages must be able to cross.
One possibility would be to construct one carriage pair
outside the guides of the reel-up and another carriage
pair inside the guides of the reel-up but in reel-ups with
center drives the drives must be located outside the
guides, which creates the problem of synchronizing the
position between the center drive and the carriage pair
moving inside the guides of the reel-up. Synchronizing
is necessary especially in change of the drive when the
secondary drive is engaged to the parent roll in reeling
speed.
[0009] An object of the invention is to develop a solution
that would enable the buildup of even larger parent rolls
than before.
[0010] One further object of the invention is to further
develop reel-ups of the kinds of reel-ups that are dis-
closed in the two above mentioned WO-publications, es-
pecially in relation the possibility of moving the reeling
shaft and the parent roll is by two carriage pairs / by a
carriage and a fork pair for the movement.
[0011] One further object of the invention is also to
achieve a solution for synchronizing the position between
the center drive and the carriage pair of the reel-up.
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[0012] The reel-up according to the invention is mainly
characterized by the features of the characterizing part
of claim 1.
[0013] The method according to the invention, in turn,
is characterized by the features of the characterizing part
of claim 10.
[0014] According to an advantageous view point of the
invention a reel-up which comprises two pairs of carriag-
es (or a pair of carriages and a pair of forks) for moving
the reeling shaft and the parent roll to be reeled and in
which one carriage pair, primary carriage pair, is located
outside the guides of the reel-up and another carriage
pair, secondary carriage pair, is located inside the guides
and in which primary and secondary center drives for
rotating the reeling shaft (and thus the parent roll) are
located outside the guides. The reel-up is for moving the
secondary center drive located outside the guides and
the secondary carriage pair located inside the guides pro-
vided by at least two actuators, for example by screws
or by hydraulic cylinders. In the reel-up at least one of
the secondary carriages located inside the guides and
the secondary center drive located outside the guides
are synchronized electrically, advantageously synchro-
nized by servo technical means for example by servo
motor control  system. Synchronizing by servo technical
means provides accurate and reproducible synchroniz-
ing of the movements of the actuators due to good con-
trollability of servo motors. According to advantageous
feature the position measurement can be constructed as
separate means or the position measurement can be in-
tegrated in the servo motor.
[0015] According to an advantageous feature of the
invention the carriage pair located outside the guides and
the center drive located outside the guides are mechan-
ically connected to each other.
[0016] According to one view point of the invention in
a reel-up where the carriage pair located inside the
guides is replaced by secondary forks the synchronizing
of the actuator and the forks can be replaced by using
location measurement device for measuring the location
and by defining geometry of the actuator and calculating
with this information the position of the reeling shaft in
drive change accurately.
[0017] In a reel-up according to the invention frame
structure can be constructed to be simple and for exam-
ple then use of concrete foundation is possible, because
of rigid structure of the reel-up, which also provides for
cost savings.
[0018] For further development of reel-ups of the types
disclosed in the two above mentioned WO-publications
the electronic synchronizing, especially synchronizing by
servo technical means, is very advantageous since this
provides for the possibility of moving the carriages and
the center drives in linear movements and no circular
movements are needed, because according to the ad-
vantageous feature arranged position measurement is
integrated with the servo motors and less automation
software is needed and of faster and accurate synchro-

nization is accomplished especially in connection with
the movement of the secondary carriages located inside
the guides, which in turn provides for cost savings and
simple construction.
[0019] Electrical synchronizing of the movements of at
least one of the secondary carriages and the secondary
drive according to the invention also provides for the pos-
sibility of modular construction of a reel-up, because of
rigid frames and thus good support for heavy masses is
accomplished since due to the inventive arrangement
the frame structures need not to be cut for the movements
of carriages.
[0020] In the following the invention is further explained
in detail with reference to the accompanying drawing in
which
[0021] In figure 1 is schematically presented one ad-
vantageous example of a reel-up according to the inven-
tion.
[0022] In the schematic example of figure 1 the reel-
up 10 comprises guides 11, 12 on which reeling shafts
15 are supported at each end. The reel-up 10 further
comprises a reeling cylinder 25 that forms a reeling nip
with the parent roll 20 to be reeled around its reeling shaft
15. For moving the reeling shafts 15 and the parent roll
20 carriages 23, 26A, 26B are supported on the guides
11, 12. Primary carriage pair 23 is located outside the
guides 11, 12 and secondary carriage pair 26A, 26B is
located inside the guides 11, 12. Primary center drive 24
for rotating the reeling shaft 15 when the reeling shaft 15
is in the primary carriages 23 is located outside the guides
11, 12. The primary carriages 23 and the primary center
drive 24 are mechanically connected to each other, since
they are located outside the guides 11, 12. Secondary
drive 29 for rotating the reeling shafts 15 when the reeling
shaft is in the secondary carriages 26A, 26B are located
outside the guides 11, 12 and at least one of the second-
ary carriages 26A, 26B, advantageously the secondary
carriage 26A located at the side of the secondary center
drive 29, and the secondary center drive 29 are synchro-
nized electrically and they are moved by their own actu-
ators, since they are located on different sides of the
guides 11, 12. The carriages 26A, 26B are synchronized
with each other and in some special cases they can have
some controlled position difference. The electrical syn-
chronizing is provided by synchronizing the clutch of the
secondary center drive 29 and the clutch housing of the
reeling shaft 15 when the reeling shaft 15 is in the sec-
ondary carriage 26A, 26B.
[0023] The reel-up 10 comprises two pairs of carriages
23, 26A, 26B, one pair 23, primary carriage 23, for moving
the reeling shaft 15 and the parent roll 20 to be reeled in
the beginning stages of reeling and one pair 26A, 26B,
secondary carriage for moving the reeling shaft and the
parent roll 20 to be reeled after the beginning stages of
reeling and to finishing stages of reeling. In the reel-up
10 each carriage pair 23, 26A, 26B has a carriage en-
gaged to each end of a reeling shaft 15.
[0024] In the figure 1 secondary carriage pair 26A, 26B
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is connected to the reeling shaft 15 around which the
parent roll 20 is reeled. The primary carriage pair 23 is
connected to the reeling shaft 15 around which the next
parent roll will be reeled when moved to the reeling po-
sition to form the reeling nip with the reeling cylinder 25
located inside frames 27 of the guides 11, 12.
[0025] Frames 27, 28 of the reel-up are shown in the
figure 1 only schematically.
[0026] For moving the secondary carriage 26A, 26B
pair and the secondary center drive 29 located outside
the guide 11, 12 are provided at least two actuators, for
example screws or hydraulic cylinders, which are syn-
chronized electrically, advantageously synchronized by
servo technical means, for example by servo motor con-
trol system. In movement I the carriages 23 and the cent-
er drive 24 are mechanically connected and in movement
II the carriages 26A, 26B are thus synchronized electri-
cally or by corresponding manner such that no mechan-
ical synchronization is needed there between. The car-
riage 26A, which is at the same side as the center drive
29 are synchronized as the carriage 26A moves the reel-
ing shaft 15 onto which the center drive 29 is connected.
Carriage 26B can be even in slight off-synchronized for
example in cases where the parent roll 20 is carrot-like
i.e. the diameter of the parent roll 20 is larger / smaller
at the side of the carriage 26B than at the other side.

Claims

1. A reel-up which comprises two pairs of carriages (23,
26A, 26B) for moving a reeling shaft (15) and a parent
roll (20) to be reeled around a reeling shaft (15) sup-
porting the reeling shaft (15) at its each end and cent-
er drives (24, 29) for rotating the reeling shaft (15),
characterized in, that in the reel-up (10) one car-
riage (26A, 26B) pair is located inside the guides (11,
12) and provides for the secondary carriages (26A,
26B),
that in the reel-up (10) at least a secondary center
drive (29) is located outside the guides (11, 12),
that at least for moving the secondary drive (29) and
the secondary carriages (26A, 26B) the reel-up (10)
comprises at least two actuators and that at least the
secondary drive (29) and at least one of the second-
ary carriages (26A, 26B) are synchronized electri-
cally.

2. A reel-up according to claim 1, characterized in,
that in the reel-up (10) the other carriage (23) pair
is located outside the guides (11, 12) provides for
the primary carriages (23) and a primary center drive
(24) is located outside the guides (11, 12).

3. A reel-up according to claim 2, characterized in,
that in the reel-up (10) primary carriage (23) pair
located outside the guides (11, 12 and the primary
center drive (24) are located outside the guides (11,

12) are connected mechanically.

4. A reel-up according to claim 1, characterized in,
that the at least the secondary drive (29) and at least
one of the secondary carriages (26A, 26B) are syn-
chronized by servo technical means.

5. A reel-up according to any of claim 1 or 2, charac-
terized in, that the at least the secondary drive (29)
and at least one of the secondary carriages (26A,
26B) are synchronized by servo motor control sys-
tem.

6. A reel-up according to any of claims 1 - 5, charac-
terized in, that the at least two actuators of the reel-
up (10) comprise screws.

7. A reel-up according to any of claims 1 - 6, charac-
terized in, that the at least two actuators of the reel-
up (10) comprise hydraulic cylinders.

8. A reel-up according to claim 1, characterized in,
that in the reel-up (10) the secondary carriage pair
located inside the guides (11, 12) is provided as a
pair of secondary forks and that the synchronizing
of the secondary center drive (29) and the forks is
provided by location measurement device for meas-
uring the location and by defining geometry of the
movement of the forks and by calculating means to
the position of the reeling shaft (15) in center drive
change.

9. A reel-up according to claim 1, characterized in,
that the electrical synchronizing is provided by syn-
chronizing a clutch of the secondary center drive (29)
and a clutch housing of the reeling shaft (15).

10. A method of reeling a fiber web in a reel-up (10)
comprising two pairs of carriages (23, 26A, 26B) for
moving a reeling shaft (15) and a parent roll (20) to
be reeled around a reeling shaft (15) supporting the
reeling shaft (15) at its each end and center drives
(24, 29) for rotating the reeling shaft (15), charac-
terized in, that in the reel-up (10) one carriage (26A,
26B) pair is located inside the guides (11, 12) and
provides for the secondary carriages (26A, 26B), and
at least a secondary center drive (29) is located out-
side the guides (11, 12), and that in the method the
secondary center drive (29) located outside the
guides (11, 12) and the secondary carriages (26A,
26B) are moved by at least two actuators and the
secondary center drive and at least one of the sec-
ondary carriages (26A, 26B) are synchronized elec-
trically.

11. A method according to claim 10, characterized in,
that in the reel-up (10) the secondary carriage pair
located inside the guides (11, 12) is provided as sec-
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ondary forks and that the synchronizing of the sec-
ondary drive and the forks is provided by location
measurement device for measuring the location and
by defining geometry of the movement of the forks
and by calculating means to the position of the reel-
ing shaft in drive change.

7 8 



EP 2 679 526 A1

6



EP 2 679 526 A1

7



EP 2 679 526 A1

8



EP 2 679 526 A1

9

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• FI 91383 [0004] [0005]
• EP 0483092 B1 [0004]
• US 5069394 A [0004]

• US 5370327 A [0005]
• WO 2009080890 A [0006]
• WO 2010000915 A [0007]


	bibliography
	description
	claims
	drawings
	search report

