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slitter assemblies (15A, 15B).

The invention relates to a method for winding a paper web, in which method the web (W) is longitudinally divided into slit webs of
desired widths and the slit webs are wound into rolls (R) about roll cores (H) or similar centers at a winding station (17A, 17B). According
to the method, the web (W) is cut by means of a web—severing device (16) in conjunction with the roll set change ot the winding operation.
The method employs at least two slitter assemblies (15A, 15B) for slitting the web (W) and when given ones of the slitter assemblies
(15A, 15B) are slitting the web (W) into one set of slit webs, the desired ones of the other slitter assemblies (15A, 15B) are preset into
desired slitting width positions for slitting the next set of slit webs. The invention also concerns an apparatus for winding a paper web, the
apparatus comprising slitter assemblies (15) for longitudinally dividing a web (W) into slit webs of desired widths and a winding station |
(17A; 17B) for winding the slit webs into rolls (R) and a web—severing device for cutting the web (W). The apparatus includes at least two
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Method and apparatus for winding a paper web

The present invention relates to a method for winding a paper web, 1n which method
the web 1s longitudinally divided into slhit webs of desired widths and the slit webs
are wound into rolls about roll cores or similar centers at a winding station and 1n
which method the web is severed by means of a web-severing device 1n conjunction

with the roll set change of the winding operation.

The invention also concerns an apparatus for use in paper web winding, said
apparatus including slitter assemblies for longitudinally dividing the web 1nto slit

webs of desired widths and a winding station for winding the slit webs into rolls and

a web-severing device for cutting the web.

In the art of papermaking, a variety of different winder constructions are known for
specific applications. One winder embodiment is described in FI Patent No. 91383
disclosing a so-called center-reeler-type shitter-winder apparatus. Various types of
winders are also known from slitter constructions, one embodiment being described

in FI Patent No. 74260, for instance.

In the international patent application publication W0O96/37429, there 1s disclosed a
winder apparatus suited for winding a paper web 1immediately at the end of a paper-
making process or, alternatively, for being integrated with a Pope winder of a
papermaking machine. The apparatus comprises slitter means and one or two
winding stations for winding webs slit from a machine-wide web. During a roll set
change, this kind of device permits the web slitting operation to be temporary halted
or the slit web to be severed individually. Cited publication also teaches the possibil-
ity of using a plurality of winding stations. One problem hampering this prior-art
embodiment is that the web must be dumped into the pulper for a certain time during

a roll set change and slitting width adjustment operation. On the other hand, further
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problems arise as broke will result for some time during roll set change due to the
fact that driving the slitter blades into a new position unavoidably takes a certain

time during which no usable web 1s produced.

EP application publication 0380438 discloses a web slitter and groover system for
forming first and second spaced circular grooves in a roll product, said system
including first and second web cutting assemblies alternately and sequentially
movable to form web segments of diminished width along spaced portions thereof

which, when wound, form the grooves.

The present invention 1s directed towards the provision of a method and an
apparatus suited for use in winding a paper web, said method and apparatus also or
particularly being suitable for use in on-line winding immediately at the end of a
papermaking process. The invention also is directed towards the provision of a
method and apparatus for winding a paper web in a manner eliminating broke
during roll set change and offering an entire elimination of or at least a minimized

disturbance from the above-described problematic factors.

In accordance with one aspect of the present invention, there is provided a method
for winding and slitting a paper web in a papermaking line, comprising the steps
of: dividing a web longitudinally into a plurality of slit webs of first selected
widths; winding the slit webs about roll centers, to form rolls at a winding station;
periodically cutting the web in a cross machine direction with a web-severing
device 1n conjunction with a roll set change on the winding station; slitting the web
with a first slitter assembly adjusted to the first selected widths, while a second
shtter assembly 1s adjusted into second selected slitting width positions which are
different than the first selected widths, followed by cutting the web in the cross
machine direction with the web-severing device, followed by slitting the web with
the second slitter assembly, while the first slitter assembly is adjusted into

alternative selected shitting width positions.

According to a preferred embodiment of the invention, a first slitter assembly is
driven open during the roll set change operation in order to run a desired length of

a machine-wide web, after which a second slitter assembly is driven into its
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operating position for slitting the machine-wide web into slit webs for winding into
rolls at the winding station, said steps being carried out at least in the case that the
next set of rolls 1s desired to include rolls with widths different from those of the

preceding roll set.

In accordance with another aspect of the present invention, there is provided a
method for winding and slitting a paper web in a papermaking line, comprising the
steps of: alternately slitting a moving web, which defines a travel direction, with a
first slitter assembly to divide the web longitudinally into a first plurality of slit
webs of first selected widths, and winding the first plurality of slit webs onto a first
plurality of winding cores of first selected widths, and simultaneously adjusting a
second slitter assembly into a second selected slitting width position followed by;

cutting the web 1n the cross machine direction with a web-severing device in
conjunction with a roll set change on a winding station which receives the web
from the slitter assemblies, followed by slitting the web with the second slitter
assembly and winding the second plurality of slit webs onto a second plurality of

winding cores of second selected widths.

In accordance with an additional aspect of the present invention, there is provided
a method for winding and slitting a paper web in a papermaking line, comprising
the steps of: dividing a web longitudinally into a plurality of slit webs of first
selected widths; winding the slit webs about roll centers, to form rolls at a winding
station; periodically cutting the web in a cross machine direction with a web-
severing device 1 conjunction with a roll set change on the winding station;
slitting the web with a first slitter assembly adjusted to the first selected widths,
while a second slitter assembly is adjusted into second selected slitting width
positions which are different than the first selected widths, followed by cutting the
web 1n the cross machine direction with the web-severing device, followed by
shtting the web with the second slitter assembly, while the first slitter assembly is
adjusted 1nto alternative selected slitting width positions; and wherein, during the
roll set change of the winding operation, the first slitter assembly is driven into an

open position to produce a desired length of full-width web followed by the step of

using the web-serving device to apply glue or similar adhesive to an area of the
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full-width web, after which the second slitter assembly 1s driven into a slitting

position in order to divide the web into slit webs.

In accordance with a further aspect of the present invention, there 1s provided an
apparatus 1n a papermaking line for slitting and winding a paper web comprising: a
paper web, defining a direction of travel, extending through a first adjustable slitter
assembly set to produce a plurality of first slit webs of first selected widths, a
second adjustable slitter assembly set to produce a plurality of second slit webs of
second selected widths, a web-severing device, and a first winder station having a
first plurality of roll centers corresponding to the first slit webs of the first selected
widths and a second winder station having a second plurality of roll centers
corresponding to the second slit webs of the second selected widths, the first
winder station and the second winder station being arranged to alternate so as to
receive corresponding first slit webs of the first selected widths on the first
plurality of roll centers in the first winder station and second slit webs of the
second selected widths on the second plurality of roll centers in the second winder
station, wherein the first adjustable slitter assembly and the second adjustable
slitter assembly are arranged to alternate in cutting the web, and each of the first
shitter assembly, and the second slitter assembly being adjustable, when not cutting

the web, to vary the web shit widths.

Accordingly, the invention employs two slitter assemblies disposed in a succession

along the travel direction of the web, whereby it 1s possible during a roll set change
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to slit two different roll sizes without halting the winding operat'ion or running the
web into a pulper. When one slitter assembly is slitting the paper web 1nto slit webs,
the other assembly can be trimmed into desired set positions, wherein the slitter
blade units of the slitter assembly are adjusted into desired cross-machine slitting
positions to produce slit webs of desired widths, after which the first slitter assembly
is driven open during the roll set change while the second slitter assembly 1s driven
Into its operating position with its slitter units preset to desired slitting widths.

Hence, the amount of broke occurring during roll set change is minimized to zero.

When the rolls at the winding station are full requiring roll set change onto new
cores, the slitter assemblies are driven into their open positions and the station 1s run
for a while with a full-width web, whereby the full-width web can be used for
attaching thereto advantageously a glue stripe, tape or the like with which the
leading tail of new slit webs is adhered to cores, and the desired slitter assembly 1s
subsequently driven into its slitting position thus allowing the winding operation to
be continued. The webs are passed to the winding stations with the help of con-

ventional guiding means such as support belts/fabrics, air-foil supports and the like

assemblies.

According to the invention, the web i1s most advantageously cut using an obliquely

across the web severing device, but also a severing device cutting at right angles to

the web travel direction 1s applicable.

The method and apparatus according to the invention are particularly suitable for use
in papermaking lines, where the web 1s passed directly from the papermaking
machine to the winding station of customer rolls thus disposing with the
winder/rewinder equipment conventionally required at the end of a papermaking line.
In the present system, the papermaking machine 1s provided with a drawing nip that
precedes the apparatus according to the invention, whereby the nip 1s immediately

followed by the slitter assemblies, the web severing means and the winding stations.
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The arrangement according to the invention facilitates continuous web winding

without any need to halt the papermaking machine or the winding station and the

paper web need not be dumped into the pulper during roll set change.

According to the invention, two slitter assemblies adapted in succession are used 1n
order to change the slitting width settings in a smoothly continuous manner during
roll set change. The web slitting function is switched off during roll set change for
a short time in order to assure faultless web severing and to insert new cores,
whereby the apparatus runs temporarily with a full-width web to which according to
an advantageous exemplifying embodiment of the invention 1s adhered glue or tape
in order to attach the web tails to the new cores and over which full-width area the
web can be severed. The second winding station and the new cores are accelerated

to a synchronous speed with the web prior to severing the web off from the first

winding station.

The slitting station comprises two successive slitter assemblies, both of them having
a separate set of blades, thus permitting the next slitting width adjustment to be made

in advance, whereby the slitting width change can be at full speed.

In conjunction with the roll set change during the winding operation, the web is cut
most advantageously with the help of a severing means operating obliquely across
the web. The obliquely-severing device is complemented with a glueing device, by
means of which glue is applied to the leading tail of the web, at a suitable distance
from the tail tip to secure the run of the web tail about the core. During roll set
change, the blades of both slitter assemblies are temporarily withdrawn away from

the web to provide a proper length of full-width web such that makes it easter to

transfer the web tail to the second winding station.

The web is transferred in a controlled manner from one winding station to the other
with the help of support bands, support belt assemblies operating with full-width or
narrow belts and/or air-foil guides and turns and/or air-jet/suction guide assemblies

that act either directly on the web or, alternatively, via rolls.
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After severing, the web is transferred with the machine running at full speed to the

second winding station having the cores already mounted thereto and the station pre-

accelerated to a synchronous speed with the web speed prior to severing the web.

After severing the web, the winding station having the full rolls 1s decelerated 1n a
conventional manner, the roll set change 1s made, the new cores are placed and the

station 1s controlled ready for the next roll set change.

The web severing device can be disposed directly on the papermaking line so as to,
e.g., replace a conventional winder in any conventional papermaking machine or on-
line equipment combination. Additionally, a winding station can be used having a so-
called flying change of reeling drum as 1s known from coating equipment, for

instance.

When desired, the invention can be adapted for use in conjunction with a conven-
tional winder apparatus requiring, however, the web-severing device to be stopped

during the change of the reeling drum.

In the following the invention is described in greater detail with reference to the

appended diagram showing an exemplifying embodiment of the invention.

In the embodiment shown in the appended diagram, a paper web W i1s passed from
the last dryer cylinder 10 of a papermaking machine through a gauging trame 31 and
via a drawing nip N formed by rolls 11 and 12 and supported by guide rolls 13 and
14 to a slitter apparatus 15. The gauging trame 31 may be followed by, e.g., a
calender or other web-finishing apparatus. In the embodiment according to the
invention illustrated in the diagram, slitter apparatus 15 includes two slitter assem-
blies 15A,15B disposed in a succession in the downstream travel direction S of the
web W, whereby the diagram illustrates the operating position of slitter assembly
15B with which the web W 1s being slit longitudinally into narrower webs of desired
widths. Next after the slitter apparatus 15, the web W 1s passed via a web-severing

unit 16 and supported by a guide roll 18A to a winder apparatus 17A comprised of
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support rolls 21A,22A and a surface-press roll device 23A and in which the roll R
is wound. Obviously, the second winding station 17B, to which the web W 1s passed
supported by a guide roll 18B, obviously is correspondingly comprised of support
rolls 21B,22B and a surface-press roll device 23B as well as a core H placed in the
winding station during the winding operatton shown in the diagram. As shown 1n the
diagram, the web threading means may include guide/support belts or wires, but the
web threading in the apparatus embodiments according to the invention may as well

use, e.g., air-foil guiding means and other similar web-threading devices familiar to

those versed 1n the art.

Prior to roll set change, one slitter assembly 15A is adjusted to desired slitting
widths, whereby the blades of the slitter assembly are set into desired lateral
positions, after which the operating slitter assembly 15B can be driven open and the
slitter assembly 15A with its desired settings can be driven into its operating
position. During roll set change in the winding station, both slitter assemblies 15A,
15B are driven into their open positions for a short time during which the web is not
being slit, but rather, the web W runs in full width and then the web W 1s severed
at the web-severing unit 16 at said full-width point and, if so desired, the web-
severing unit 16 is provided with a glueing device or similar means serving to apply
glue or the like adhesive for attaching the tails of the slit webs W to the cores H.
Before the roll set change, the cores H at the second winding station 17B are already
driven to a synchronous speed with the speed of the web W. After the roll set
change, the second winding station 17A having the finished rolls resting thereon 1s
slowed down, the finished rolls are removed, the new cores are located 1n place and

the station i1s controlled ready for the next roll set change.

[t must be understood that, while the above description illustrates the two slitter
assemblies as if disposed in two separate assemblies that are located in-line in two
different positions, obviously different sets of rolls can be finished using slitter
blades which are physically situated in separate assemblies provided that a given
severing point of the web in the successive sets of rolls remains unchanged. Slitter

blades located in separate assemblies must anyhow be used, e.g., when the new
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severing point of the web in successive sets must be displaced only slightly from the

preceding severing point, yet being so close that the adjacent (free) slitter blade of

the same assembly cannot be physically adapted to slit at the same point. Neverthe-
less, the basic concept of the invention remains the same, namely: the position of the

slitter blades for the next set can be preset by adjusting the free blades to preset new

~ positions.

It must be understood that the invention is by no means limited o the details of the

above-describcd embodiment representing only one of the advantageous applications

of the invention
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The embodiments of the invention in which an exclusive property or privilege is
claimed are defined as follows:

1. A method for winding and slitting a paper web in a papermaking line,
comprising the steps of:

dividing a web longitudinally into a plurality of slit webs of first selected
widths:;

winding the slit webs about roll centers, to form rolls at a winding station;

periodically cutting the web in a cross machine direction with a web-
severing device in conjunction with a roll set change on the winding station;

slitting the web with a first slitter assembly adjusted to the first selected
widths, while a second slitter assembly is adjusted into second selected slitting
width positions which are different than the first selected widths, followed by
cutting the web in the cross machine direction with the web-severing device,
followed by slitting the web with the second slitter assembly, while the first slitter

assembly is adjusted into alternative selected slitting width positions.

2. The method of claim 1, wherein in the first slitting assembly and the second

slitting assembly are disposed in succession along the travel direction of the web.

3. The method of claim 1 or 2, wherein, during the roll set change of the
winding operation, the first slitter assembly 1s driven into an open position 1n order
to produce a desired length of full-width web, after which the second slitter

assembly 1s driven into a slitting position in order to divide the web 1nto slit webs.

4, The method of claim 3 wherein the periodic cutting of the web 1n the cross

machine direction is obliquely to the web travel direction at an area of the desire
length of fill-width web.

. The method of any one of claims 1 to 4, wherein, prior to the roll set change
at a first winding station, the slit webs are wound into finished rolls and a second
winding station is prepared for winding by inserting new roll centers 1n place and

driving the winding station to a synchronous speed with the speed of the web.

0. The method of any one of claims 1 to 5, wherein, the step of periodically

cutting the web includes the operation of using the web-severing device to apply
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glue or similar adhesive to an area of the full-width length of the web, close to the
severing point of the web, 1n order to attach a tail of the web to the roll centers at

the winding station.

7. The method of any one of claims 1 to 6, wherein the web 1s passed from the

papermaking machine to the winding station via a drawing nip formed by two rolls.

8. An apparatus in a papermaking line for slitting and winding a paper web
comprising:

a paper web, defining a direction of travel, extending through a first
adjustable shitter assembly set to produce a plurality of first slit webs of first
selected widths, a second adjustable slitter assembly set to produce a plurality of
second slit webs of second selected widths, a web-severing device, and a first
winder station having a first plurality of roll centers corresponding to the first slit
webs of the first selected widths and a second winder station having a second
plurality of roll centers corresponding to the second slit webs of the second selected
widths, the first winder station and the second winder station being arranged to
alternate so as to receive corresponding first slit webs of the first selected widths on
the first plurality of roll centers 1n the first winder station and second slit webs of
the second selected widths on the second plurality of roll centers in the second
winder station, wherein the first adjustable slitter assembly and the second
adjustable slitter assembly are arranged to alternate in cutting the web, and each of
the first slitter assembly, and the second slitter assembly being adjustable, when not

cutting the web, to vary the web slit widths.

9. The apparatus of claim 8, wherein said web-severing device is adapted to

cut the web obliquely to the web travel direction.

10. The apparatus of claim 8 or 9, wherein said web-severing device includes
means for applying glue or similar adhesive close to a severing point of the web in

order to attach a tail of the web to the roll centers.

11. The apparatus ot any one of claims 8 to 10, wherein the first adjustable
shtter assembly and the second adjustable slitter assembly are disposed in

succession along the travel direction of the web.
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12. The apparatus of any one of claims 8 to 11 further comprising a drawing nip
for passing the web from a preceding apparatus to the first adjustable slitter
assembly and the second adjustable slitter assembly, the drawing nip for keeping a

proper tension of the running web at the web’s delivery from the preceding

apparatus.

13. A method for winding and slitting a paper web in a papermaking line,
comprising the steps of:

alternately slitting a moving web, which defines a travel direction, with a
first slitter assembly to divide the web longitudinally mto a first plurality of slht
webs of first selected widths, and winding said first plurality of slit webs onto a first
plurality of winding cores of first selected widths, and simultaneously adjusting a
second slitter assembly into a second selected shitting width position followed by;

cutting the web in the cross machine direction with a web-severing device 1n
conjunction with a roll set change on a winding station which receives the web from
the slitter assemblies, followed by slitting the web with the second slitter assembly
and winding said second plurality of slit webs onto a second plurality of winding

cores of second selected widths.

14. The method of claim 13 wherein the first slitting assembly and the second

slitting assembly are disposed in succession along the travel direction of the web.

15. The method of claim 13 or 14 wherein, during the roll set change of the
winding operation, the first slitter assembly is driven into an open position in order
to produce a desired length of full-width web, after which the second slitter

assembly is driven into a slitting position in order to divide the web 1nto slit webs.

16. A method for winding and slitting a paper web in a papermaking line,
comprising the steps of:

dividing a web longitudinally into a plurality of slit webs of first selected
widths;

winding the slit webs about roll centers, to form rolls at a winding station;

periodically cutting the web in a cross machine direction with a web-

severing device in conjunction with a roll set change on the winding station;
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shitting the web with a first slitter assembly adjusted to the first selected
widths, while a second slitter assembly 1s adjusted mto second selected slitting
width positions which are different than the first selected widths, followed by
cutting the web in the cross machine direction with the web-severing device,
followed by slitting the web with the second slitter assembly, while the first shitter
assembly 1s adjusted 1into alternative selected slitting width positions; and

wherein, during the roll set change of the winding operation, the first slitter
assembly 1s driven 1nto an open position to produce a desired length of full-width
web followed by the step of using the web-severing device to apply glue or similar
adhesive to an area of the full-width web, after which the second slitter assembly is

driven 1nto a slitting position in order to divide the web 1nto slit webs.
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