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WEB TURN-UP CUTTING APPARATUS AND METHOD

Technical Field

The present invention relates to a web cutting apparatus of a papermaking
machine and, in particular, to a web cutting apparatus for transferring a continuous

web from a forming roll to a new spool.

Background

The manufacturing of paper has evolved over the last centuries. Modern
papermaking began in the early 19" century in Europe with the development of
the Fourdrinier machine, consisting in the production of a continuous roll of paper
rather than individual sheets. With the aim of reducing paper making
manufacturing costs, the papermaking machine has further evolved and is capable
of forming at very high speeds (i.e. around 100 km/h), a large band of paper web
typically measuring up to 11 meters wide. At a final step of the paper making
process, the continuous paper web is wound as a roll that is used in post-

processing or distribution of paper.

The papermaking process is a continuous process which cannot be readily started
and stopped without incurring considerable expense. Therefore, the rolls of paper
which are formed must be started and cut off from the continuously formed web

without interrupting the continuous production of paper.

When the roll is fully formed, the continuous paper web is severed and redirected
onto a new spool. It is common practice to use a web cutting apparatus for cutting
or notching the continuous paper web so as to form a tail end and a turn-up start
for assisting in the re-threading of the web from a forming roll to a new spool. As
the web travels at a very high speed, the web cutting apparatus must produce a
cut of the web for effectively re-threading the new spool without causing a jam in

the machine and interupting production.

In PCT patent application No. PCT/US97/07615 to Beloit Technologies inc., there
is disclosed a web turn-up apparatus that uses two water jets and an adhesive
material dispenser such as a tape or glue dispenser. The two water jets are

oriented to cut the web as it is led over a winder drum. The jets are initially
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positioned above the web at a center portion and each jet travels toward an
opposite edge portion of the web. The two jets form a turn-up start having
substantially a V-shape. The dispenser applies the adhesive material onto the
turn-up start so as to provide an instant engagement of the start with the new
spool, thereby assuring thereon a tight, uniform and consistent initiation of the

web.

In European patent application No. EP0997417 to Voith Paper Patent GmbH,
there is disclosed a method and device for severing a running web. A cutter unit is
movable relative to the plane of the web and is positioned at an underside of the
web. In one example, there is a cutter unit with a single cutter, the cutter is
adapted to travel from one edge of the web to the opposite edge. As the web is
being wound onto the forming reel, the cutter produces an oblique cut line across
the web. In another example, the cutter unit has two cutters, the cutters are each
adapted to travel from a center portion of the web toward opposite edges. There is
presented the cut lines produced by each of the cutters as the web is being wound
onto the forming reel, the cut lines cross at a middle portion and extend toward the

opposite edges of the web.

In US patent No. 6,135,000 to Paprima Industries Inc., there is disclosed a water
jet cutting apparatus mounted on a beam. The beam spans across the web and is
transversal to the travel direction of the web. The cutting apparatus has water jet
nozzles located on opposite sides of the beam. In one example, each jet is
adapted to travel along the beam from a middle portion of the beam toward an
outer portion of the beam forming a pointed start on the web. Paprima further
presents the cut lines formed by each water jet, as the web travels the water jets
initially positioned above a middle portion form cut lines that cross and extend to
opposite edges of the web. In yet another example, there is a single water jet that
travels from one edge of the web to an opposite edge of the web. A skilled person
would understand that with such displacement of the water jet, as the web travels

there would be formed an oblique start.

As presented in Figures 1A and 1B, the cutting apparatus in the above mentioned

references form either a pointed start 100a or an oblique cut start 100b for re-
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threading around a new spool and form respectively a complementary notched tail

102a or an oblique cut tail 102b for the forming spool.

The web portions (100a and 102a) of Figure 1A, each travel at high speed in the
direction indicated by the arrow, an adhesive being placed on the pointed start
100a causes this web portion to tightly engaging a new spool. However, the
notched tail 102a is a loose end that has a tendency to uncontrollably flutter as it is
pulled around the forming spool. The uncontrolled fluttering of the notched tail
102a can cause a rip and/or a complete detachment of a portion of the notched tail
102a thereby possibly jamming the papermaking machine, disrupting further
processing operations as pieces of paper get wrapped in the forming roll and

causing production loss.

In Figure 1B, the oblique cut start 100b and tail 102b both have a shape that is
possibly less prone to uncontrollably flutter as it is pulled around the forming spool.
However, the complementary oblique cut start 100b may cause alignment
problems when re-threading a new spool. The shape of an oblique cut start 100b
is such that at re-threading, as the prominent edge of the web engages the new
spool, a pulling force is initially applied only at that prominent edge. A pulling force
being applied at only one edge portion does not provide a symmetric pulling force
across the web, thereby possibly causing web edge alignment problems and

wrinkles on the forming roll and this can be a cause for production loss.

Therefore, there is a need for a web cutting apparatus that forms a web tail portion
for ending a forming spool and a web start portion for re-threading a new spool
that are stable when traveling at high speed. Also there is a need for a web cutting
apparatus that forms a web start portion for re-threading a new spool in a uniform

edge alignment.

Summary

Applicant has discovered that it is possible in a paper making machine to perform
a turn-up cut of a high speed traveling paper web by defining a shaped tail for
ending a forming roll and also a shaped start for starting a new spool which are

both shaped to remain effectively stable after the cut.
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According to one aspect there is a web turn-up cutting apparatus for severing a
continuous web that is traveling at very high speed in a travel direction. The speed
of the traveling web can differ from one paper making machine to another, in
common paper making machines, the web travels at speeds as high as 2000

meters per minute.

The web turn-up cutting apparatus comprises a first and second nozzles that are
each connectable to a respective water supply hose and adapted to produce a
respective water cutting jet. The nozzles are each mountable on a respective
nozzle carriage and are transversely movable with respect to the travel direction of

the web.

The web turn-up cutting apparatus further comprises a jet controller and a carriage
controller. The jet controller is adapted to activate a water supply of each water
supply hose to produce with the first and second nozzles a respective water
cutting jet. The carriage controller is adapted to actuate the nozzle carriages to

provide a transversal movement of the first and second nozzles.

Together, the first and second nozzles are adapted to define a substantially X-
shaped cut on the traveling continuous web. The substantially X-shaped cut
defines at least a substantially V-shaped tail for ending a forming roll, an opposite
substantially V-shaped start for starting a new spool, a detachable first wing and a

detachable second wing.

According to one embodiment, the nozzle controller is adapted to actuate the
nozzle carriages to provide a transversal movement of the first and second
nozzles from a respective edge of the continuous web to a middle portion of the
continuous web and from the middle portion of the continuous web back to the

respective edge of the continuous web.

In one example of this embodiment, each nozzle carriage is actuated to cross the
continuous web from edge to edge. The second nozzle is positioned upstream
from the first nozzle and the nozzle controller is adapted to actuate a first nozzle
carriage to provide a transversal movement of the first nozzle from a first edge of
the continuous web to a middle portion thereof and from the middle portion to a

second edge of the continuous web. Simultaneously, the nozzle controller is
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adapted to actuate a second nozzle carriage to provide a transversal movement of
the second nozzle from the second edge of the continuous web to a middle portion
thereof and from the middle portion to the first edge of the continuous web, the

second edge being opposite to the first edge.

In an alternate example of this embodiment, each nozzle carriage is actuated to
cross only up to a middle portion of the continuous web and cross back to a
respective edge of the continuous web and. The nozzle controller is adapted to
actuate the first nozzle carriage to provide a transversal movement of the first
nozzle from the first edge of the continuous web to a middle portion thereof and
from the middle portion back to the first edge of the continuous web.
Simultaneously, the nozzle controller is adapted to actuate the second nozzle
carriage to provide a transversal movement of the second nozzle from the second
edge of the continuous web to a middle portion thereof and from the middle
portion back to the second edge of the continuous web, the second edge being

opposite to the first edge.

According to another embodiment, the web turn-up cutting apparatus is further
adapted to form a detachable middle strip. There is a second nozzle that is
positioned upstream from a first nozzle and the nozzle controller is adapted to
actuate the nozzle carriages to provide a transversal movement of the first and
second nozzles for defining respectively a first cut line and a second cut line that
cross in the middle portion of the continuous web. The first cut line and the second
cut line cross at a first middle portion point and at a second middle portion point,
wherein the first middle portion point is upstream from the second middle portion
point. The detachable middle strip being defined by the first cut line and the

second cut line between the first and second middle portion points.

According to another embodiment, the web turn-up cutting apparatus is a further
adapted to form a single center cut line. The nozzle controller is adapted to
actuate the nozzle carriages to provide a transversal movement of a first nozzle
and of a second nozzle for creating respectively a first cut line and a second cut
line that join in the middle portion of the continuous web. The single center cut line

being defined by the joining of the first and the second cut lines.



10

15

20

25

30

WO 2013/113110 PCT/CA2013/050056

According to another embodiment, the web turn-up cutting apparatus is further
adapted to define a middle strip connecting the substantially VV-shaped tail and the
substantially V-shaped start. The nozzle controller is adapted to actuate the nozzle
carriages to provide a transversal movement of a first nozzle and of a second
nozzle for creating respectively a first cut line and a second cut line that remain
separate in the middle portion of the continuous web, thereby forming the middle

strip.

In an alternate embodiment, the web turn-up cutting apparatus comprises an
adhesive applicator that is adapted to apply an adhesive on at least a portion of
the middle strip and allow the at least portion of the middle strip to adhere on a
winding surface of the new spool thereby causing the substantially V-shaped tail to

sever from the continuous paper web for ending the forming roll.

According to another embodiment, the web turn-up cutting apparatus comprises
an adhesive applicator. The adhesive applicator is adapted to apply an adhesive
on at least a portion of the substantially V-shaped tail and allow the V-shaped tail
to adhere on a winding surface of the forming roll as the substantially V-shaped

tail is wound thereon.

In an alternate embodiment, the adhesive applicator is further adapted to apply an
adhesive on at least a portion of the substantially V-shaped start and allow the V-
shaped start to adhere on a winding surface of the new spool as the substantially

V-shaped start is wound thereon.

According to another embodiment, the web turn up cutting apparatus comprises a
wing adhesive applicator. The wing adhesive applicator is adapted to apply an
adhesive on at least a portion of the first and the second detachable wings and
allow the first and second detachable wings to engageably adhere to a driving

drum of the papermaking machine and detach from the continuous paper web.

According to another embodiment, the carriage controller is adapted to actuate the
nozzle carriages to provide a transversal movement of the nozzles, whereby the
nozzles define together the substantially X-shaped cut on the traveling continuous

web in less then 1 to 3 seconds.
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According to another embodiment, the carriage controller is adapted to actuate
each of the nozzle carriages from an initial position to a final position for defining
with the nozzles the substantially X-shaped cut, wherein the final position is a

subsequent initial position for performing a subsequent substantially X-shaped cut.

According to another aspect there is a method of performing a turn-up in a paper
making machine. The method comprises defining a substantially X-shaped cut in a
traveling continuous paper web. The substantially X-shaped cut forming at least a
substantially V-shaped tail for ending a forming roll, an opposite substantially V-
shaped start for starting a new spool, a detachable first wing and a detachable
second wing. The method further comprises detaching the detachable first wing
and the detachable second wing from the traveling continuous paper web. The
method further comprises distancing the substantially V-shaped tail from the
substantially V-shaped start by allowing the substantially V-shaped start to engage

a new spool.

According to one embodiment, the method of performing a turn-up further
comprises applying an adhesive on at least a portion of the traveling continuous

paper web.

In one alternative, the adhesive is applied so that following the defining of the
substantially X-shaped cut, there is adhesive on at least the detachable first wing

and the detachable second wing.

The adhesive may allow the detachable first and second wings to engage a
surface of a driving drum of the papermaking machine and detach from the
continuous web as a respective detached first wing and a respective detached
second wing. The method may further comprise removing the detached first wing
and the detached second wing from the surface of the driving drum. The removal
of the detached first and second wings may be done in various ways, one way is

to remove the wings by scraping a surface of the driving drum.

In another alternative, the adhesive is applied so that following the defining of the
substantially X-shaped cut, there is adhesive applied on the substantially V-
shaped start, thereby allowing the substantially V-shaped start to engage the new

spool.
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In the embodiment in which the substantially X-shaped cut forms a middle strip
that connects the V-shaped tail and the V-shaped start, the method may further
comprise applying an adhesive on at least a portion of the middle strip. As the
applied adhesive on the at least portion of the middle strip contacts the new spoal,
the middle strip severs and this allows the at least portion of the middle strip and

the connected V-shaped start to engage the new spool.

According to one embodiment, the defining the substantially X-shaped cut is made
in accordance with a method of controlling nozzle carriages as further described

below.

According to another aspect there is a method of controlling nozzle carriages in a
web turn-up cutting apparatus of a paper making machine. The nozzle carriages
are adapted to provide a transversal movement to a respective first nozzle and

second nozzle with respect to a traveling direction of a paper web.

The method comprises positioning a first nozzle carriage near a first edge portion
of the paper web and positioning a second nozzle carriage near a second edge

portion of the paper web.

The method further comprises displacing the first nozzle carriage from near the
first edge portion of the paper web to near a center portion of the paper web and
defining at least in-part a V-shaped tail for ending a forming roll and in-part a first
detachable wing, when a water supply to the first nozzle is activated. In addition,
method comprises displacing the second nozzle carriage from near the second
edge portion of the paper web to near a center portion of the paper web and
defining at least in-part the V-shaped tail and in-part a second detachable wing,

when a water supply to the second nozzle is activated.

The method further comprises moving one of the first and second nozzle carriage
from near the center portion of the paper web to near the first edge portion of the
paper web and defining at least in-part a V-shaped start for re-threading a new
spool and in-part one of the first and second detachable wings, when a water
supply to the respective nozzle is activated. In addition, method comprises moving
another one of the first and second nozzle carriage from near the center portion of

the paper web to near the second edge portion of the paper web and defining at
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least in-part the V-shaped start end and in-part another one of the first and second

detachable wings, when a water supply to the respective nozzle is activated.

According to one embodiment, each carriage is adapted to move back to its
respective originating edge. In the method, the moving one of the first and second
nozzle carriage is the moving of the first nozzle carriage from near the center
portion of the paper web to near the first edge portion of the paper web and the
moving another one of the first and second nozzle carriage is the moving of the
second nozzle carriage from near the center portion of the paper web to near the

second edge portion of the paper web.

According to another embodiment, each carriage is adapted to cross over the
width of the paper web. In the method, the moving one of the first and second
nozzle carriage is the moving of the second nozzle carriage from near the center
portion of the paper web to near the first edge portion of the paper web and the
moving another one of the first and second nozzle carriage is moving of the first
nozzle carriage from near the center portion of the paper web to near the second

edge portion of the paper web.

According to another embodiment, the carriages are adapted to displace the
nozzles so as to define at least a center portion cut line. In the method, the
displacing the first nozzle carriage and the second nozzle carriage comprises
aligning the first nozzle carriage and the second nozzle carriage at an alignment
line near the center portion of the paper web. The displacing thereby defines at

least a center portion cut line and in-part the first and second detachable wings.

In one alternative, the carriages are adapted to displace the nozzles so as to
define a detachable middle strip. In the method, the displacing the first nozzle
carriage and the second nozzle carriage further comprises displacing the first
nozzle carriage and the second nozzle carriage beyond the alignment line while
remaining near the center portion of the paper web. The displacing thereby

defines two center portion cut lines and forms a detachable middle strip.

According to another embodiment, the carriages are adapted to displace the
nozzles so as to define a middle strip that connects the V-shaped tail and the V-

shaped start. In the method, the displacing the first nozzle carriage and the



10

15

20

25

30

WO 2013/113110 PCT/CA2013/050056

second nozzle carriage comprises maintaining a distance between the first nozzle
carriage and the second nozzle carriage near the center portion of the paper web.
This displacing thereby forms a middle strip that connects the V-shaped tail and
the V-shaped start.

According to another aspect there is a machine-readable data storage medium.
The machine-readable data storage medium comprises machine-executable
instructions for controlling a definition of a substantially X-shaped cut in a traveling
continuous paper web of a papermaking machine. The substantially X-shaped cut
forms at least a substantially V-shaped tail for ending a forming roll, an opposite
substantially V-shaped start for starting a new spool, a detachable first wing and a
detachable second wing. The controlling is made in accordance with the method

of controlling the nozzle carriages as described above.

According to yet another aspect there is a method of manufacturing paper in a
papermaking machine. The method comprises producing a continuous web of
paper, displacing the continuous web of paper in a predetermined travel direction
and winding the continuous web of paper around a forming roll. The method
further comprises performing a turn-up as defined above, positioning a new spool
near the forming roll, accelerating a rotation of the new spool up to a winding
speed and threading the turn-up around the new spool. In addition, the method
comprises ending the winding of the continuous web of the paper around the
forming roll as a formed roll, displacing the formed roll away from the new spool
and decelerating a rotation of the formed roll until a full stop. Paper made using
the turn-up technique of the embodiments described herein is typically of a
reduced cost and/or of better quality due to the benefits of the improved turn-up

technique.

Brief Description of the Drawings

The invention will be better understood by way of the following detailed description
of embodiments of the invention with reference to the appended drawings, in

which:

Figure 1A presents a diagram of a severed paper web having a pointed start and a

notched tail defined by a prior art turn-up cutting apparatus;

10
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Figure 1B presents a diagram of a severed paper web having an oblique cut start

and an oblique cut tail defined by a prior art turn-up cutting apparatus;

Figure 2 presents a turn-up cutting apparatus mounted in a paper making machine
for severing a paper web and defining a substantially X-shaped cut and forming a
substantially V-shaped start, a substantially V-shaped tail and two wings,

according to one embodiment;

Figure 3 presents a bloc diagram of a control system for the web turn-up cutting

apparatus, according to one embodiment;

Figure 4A presents a diagram of a severed paper web defining a substantially X-
shaped cut and forming a substantially V-shaped start, a substantially V-shaped

tail and two wings, according to one embodiment;

Figure 4B presents a side view of the paper making machine with the turn-up
cutting apparatus and a doctor and an air-blower for directing formed wings into a

chute for re-pulping, according to one embodiment;

Figure 5A presents a top view of the turn-up cutting apparatus with two nozzle
carriages that are movable from a respective edge to a center portion with respect

to a traveling paper web, according to one embodiment;

Figure 5B presents a top view of the turn-up cutting apparatus with two nozzle
carriages that are movable from a center portion to a respective edge with respect

to a traveling paper web, according to one embodiment;

Figure 6A presents a top view of a turn-up cutting apparatus with two nozzle
carriages that are movable from a respective edge to an opposite edge with

respect to a traveling paper web, according to one embodiment;

Figure 6B presents a top view of a turn-up cutting apparatus with two nozzle
carriages that are movable from a respective edge to an opposite edge with
respect to a traveling paper web, each of the nozzle carriages being guided by a
respective guide and each of the nozzles being adapted to direct a cutting jet

toward a center portion between the guides, according to one embodiment;

11
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Figure 6C presents a top view of a turn-up cutting apparatus with two nozzle
carriages that are movable from a respective edge to an opposite edge with
respect to a traveling paper web, each of the nozzle carriages being guided by a
respective guide that are positioned one above another, according to one

embodiment;

Figure 7A presents a top view of a turn-up cutting apparatus with two nozzle
carriages that are movable from a respective edge to a middle portion, each of the
nozzle carriages being guided by a respective guide, according to one

embodiment;

Figure 7B presents a top view of the turn-up cutting apparatus of Figure 7A with
the two nozzle carriages that are movable from a center line of the middle portion

to a respective edge, according to one embodiment;

Figure 7C presents a top view of the turn-up cutting apparatus of Figure 7A with
the two nozzle carriages that are movable from the middle portion to a respective

edge, according to one embodiment;

Figure 7D presents a top view of the turn-up cutting apparatus of Figure 7A with
the two nozzle carriages that are movable from slightly beyond the center line of

the middle portion to a respective edge, according to one embodiment;

Figure 8A presents a diagram of a severed paper web defining a substantially X-
shaped cut and forming a substantially V-shaped start, a substantially V-shaped

tail and two wings, according to one embodiment;

Figure 8B presents a diagram of a severed paper web defining a substantially X-
shaped cut and forming a substantially V-shaped start, a substantially V-shaped

tail two wings and a detachable middle strip, according to one embodiment;

Figure 8C presents a diagram of a severed paper web defining a substantially X-
shaped cut and forming a substantially elongated V-shaped start, a substantially

V-shaped tail and two wings, according to one embodiment;

Figure 8D presents a diagram of a severed paper web defining a substantially X-
shaped cut and forming a substantially elongated V-shaped start, a substantially

elongated V-shaped tail and two wings, according to one embodiment;

12
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Figure 8E presents a diagram of a severed paper web defining a substantially X-
shaped cut and forming a substantially V-shaped start, a substantially V-shaped

tail and two wings and a middle strip, according to one embodiment;

Figure 9 presents a diagram of a paper making machine having a web turn-up
cutting apparatus and an adhesive applicator for applying an adhesive on at least

a portion of the middle strip, according to one embodiment;

Figure 10 presents an diagram of the severed paper web of Figure 8E with
adhesive applied on at least a portion of the middle strip, according to one

embodiment;

Figure 11 presents a diagram of a paper making machine having a web turn-up
cutting apparatus and an adhesive applicator for applying an adhesive on at least
a portion of the substantially V-shaped tail or substantially V-shaped start,

according to one embodiment;

Figure 12 presents a diagram of the severed paper web of Figure 8A with
adhesive applied on at least a portion of the substantially V-shaped tail, according

to one embodiment;

Figure 13 presents a diagram of a paper making machine having a web turn-up
cutting apparatus and an adhesive applicator for applying an adhesive on at least

a portion of the substantially V-shaped start, according to one embodiment;

Figure 14A presents a diagram of the severed paper web of Figure 8A with
adhesive applied on at least a portion of the substantially V-shaped tail and on at

least a portion of the substantially V-shaped start, according to one embodiment;

Figure 14B presents a diagram of the severed paper web of Figure 8A with
adhesive applied on at least a portion of the substantially V-shaped start,

according to one embodiment;

13
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Figure 15 presents a diagram of a paper making machine having a web turn-up
cutting apparatus and an adhesive applicator for applying an adhesive on at least

a portion of the two wings, according to one embodiment;

Figure 16A, presents a diagram of the severed paper of Figure 8A with adhesive
applied on an underside of at least a portion of the two wings, according to one

embodiment;

Figure 16B, presents a diagram of the severed paper of Figure 8B with adhesive
applied on an underside of at least a portion of the two wings, according to one

embodiment;

Figure 16C, presents a diagram of the severed paper of Figure 8B with adhesive
applied on an underside of at least a portion of the two wings and the detachable

middle strip, according to one embodiment;

Figure 16D, presents a diagram of the severed paper of Figure 8B with adhesive
applied on at least an underside portion of the two wings and the detachable

middle strip, according to one embodiment;

Figure 17 presents a diagram of a paper making machine having a web turn-up
cutting apparatus, an adhesive applicator for applying an adhesive on at least a
portion of the middle strip and an adhesive applicator for applying an adhesive on
at least a portion of the two wings, according to one embodiment;

Figure 18 presents a diagram of the severed paper of Figure 8E with adhesive
applied on an underside of at least a portion of the two wings and on at least a

portion of the middle strip, according to one embodiment;

Figure 19 presents a diagram of a paper making machine having a web turn-up
cutting apparatus, an adhesive applicator for applying an adhesive on at least a
portion of the substantially V-shaped start and an adhesive applicator for applying
an adhesive on at least an underside portion of the two wings, according to one

embodiment;

Figure 20A presents a diagram of the severed paper of Figure 8A with adhesive
applied on an underside of at least a portion of the two wings and on at least a
portion of the substantially V-shaped start, according to one embodiment;

14



10

15

20

25

WO 2013/113110 PCT/CA2013/050056

Figure 20B presents a diagram of the severed paper of Figure 8B with adhesive
applied on an underside of at least a portion of the two wings and on at least a

portion of the substantially V-shaped start, according to one embodiment;

Figure 21A presents a diagram of a paper making machine having a web turn-up
cutting apparatus, an adhesive applicator for applying an adhesive on at least a
portion of the middle strip, an adhesive applicator for applying an adhesive on at
least an underside portion of the two wings and an adhesive applicator for
applying an adhesive on at least a portion of the substantially V-shaped tail,

according to one embodiment;

Figure 21B presents a diagram of a paper making machine having a web turn-up
cutting apparatus, an adhesive applicator for applying an adhesive on at least a
portion of the substantially V-shaped start, an adhesive applicator for applying an
adhesive on at least a portion of the two wings and an adhesive applicator for
applying an adhesive on at least a portion of the substantially V-shaped tail,

according to one embodiment;

Figure 22 presents a method of performing a turn-up in a paper making machine,

according to one embodiment;

Figure 23 presents a diagram of a paper making machine having a collector for

collecting the wings, according to one embodiment;

Figure 24 presents a method of performing a turn-up in a paper making machine

comprising applying an adhesive, according to one embodiment;

Figure 25A presents an underside view of the driving drum whereon there is

adhered the two wings, according to one embodiment;

Figure 25B presents an underside view of the driving drum whereon there is
adhered the two wings and the detachable middle strip, according to one

embodiment;

Figure 26A presents an underside view of the driving drum and a doctor
positioned in proximity with the surface of the driving drum for scrapping the two

wings away from the surface of the driving drum, according to one embodiment;
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Figure 26B presents an underside view of the driving drum and a doctor
positioned in proximity with the surface of the driving drum for scrapping the two
wings and the detachable middle strip away from the surface of the driving drum,

according to one embodiment;

Figure 27 presents a method of controlling the nozzle carriages in a web turn-up

cutting apparatus, according to one embodiment;

Figure 28 presents a diagram of a machine-readable data storage medium
comprising machine-executable instructions for controlling the definition of the

substantially X-shaped cut, according to one embodiment;

Figure 29 presents a diagram of the data storage medium of Figure 28 accessible

by the control system of Figure 3, according to one embodiment; and

Figure 30 presents a method of manufacturing paper in a paper making machine,

according to one embodiment.

Detailed Description

Presented in Figure 2, there is a paper making machine 200 that allows a
continuous paper web 202 to travel at very high speed in a predetermined travel
direction 204. In the paper making machine 200, the paper web 202 travels
typically at up to around 100km/h and is initially wound around a forming roll 206
at the same high travelling speed. When the forming roll 206 is complete, the
paper making machine 200 allows the forming roll 206 to be replaced by a new

spool 208.

Although the present is described according to a paper making machine that
provide a paper web travelling speed of up to around 100km/h, the present is not
limited to such paper making machines. The present also applies to paper making

machines that provide a slower or even faster paper web travelling speed.

Further presented in Figure 2, there is a driving drum 209 for rotatably driving the
forming roll 206 and/or rotatably driving the new spool 208, according to the

traveling speed of the paper web 202. The forming roll 206 and/or the new spool

16



10

15

20

25

30

WO 2013/113110 PCT/CA2013/050056

are adapted to be frictionally driven by the rotational movement of the driving

drum, when in contact therewith.

A skilled person will understand that the forming roll 206 and the new spool 208
may each be independently driven by a motor while in friction contact with the
driving drum 209. This allows a better control of the paper winding process so as
to produce a tighter winding or the paper web around forming roll 206 or new

spool 208.

To replace the forming roll 206, the new spool 208 is gradually brought to a
suitable rotational speed as it is lowered onto the surface of the driving drum 209.
When the new spool 208 contacts the driving drum 209, the rotational speed of the
two is similar and slowing down of the driving drum is thereby prevented. Also, as
the new spool is gradually brought to speed there is less of a choc that is being
absorbed by the new spool 208 and by the supporting means thereof. When the
forming roll 206 reaches its full capacity, the paper web 202 is severed to define a
web turn-up for starting a winding of the web around the new spool 208. The
formed roll 206 is then gradually moved away from the driving drum and its
rotational speed is gradually slowed down to a full stop thereby preventing
unspooling of the roll 206. As the forming roll 206 is moved away from the driving
drum, the new spool 208 is gradually brought around the driving drum 209 while
remaining in contact therewith so as to be positioned in place of the forming roll
206.

For severing the continuous paper web 202, the paper making machine 200 has a
web tumn-up cutting apparatus 210, as further presented in Figure 2. In this
embodiment, the cutting apparatus 210 is mounted on a beam that transversally
spans across the paper web 202. The cutting apparatus 210 may be positioned
right above the driving drum 209 as presented in Figure 2 or slightly upstream
from the driving drum 209 to leave room for the cutting nozzles to perform a cut

right on the driving drum 209.

As will be appreciated by those skilled in the art, cutting apparatus 210 can be
controlled by a programmable hardware, such as a microprocessor, FPGA or
DSP, and in such case, the definition of the X-shaped cut can be done through

machine-executable instructions. Such instructions can be provided to the cutting
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apparatus using a data storage medium and communications, either using a local

data connection or a network connection.

In Figure 2, the driving drum 209 is a support for the paper web 202 as it is being
severed. When the paper web 202 is being severed, the surface of the driving
drum 209 counters pressure being applied by the cutting jets of the cutting
apparatus 210 and thereby supports the forming web-start. Moreover as the paper
web 202 is being severed in proximity with a nip formed by the new spool 208 and
the drum 209, the formed web-start may be controllably guided onto the new spool

208 while maintaining a desirable tension on the paper web for a uniform wind.

According to one aspect, the cutting apparatus 210 has a first nozzle 212A and a
second nozzle 212B that are each connectable to a respective water supply hose
and adapted to produce a respective water cutting jet. The nozzles (212A and
212B) are each mounted on a respective nozzle carriage (214A and 214B) and

are transversely movable with respect to the travel direction of the web.

A skilled person will understand that the first and second nozzles (212A and 212B)
may be replaced by any other paper web cutting means or multidirectional paper
cutting means such as a laser beam emitter, a knife, etc. without departing from

the scope of the present web turn-up cutting apparatus 210.

Moreover, it is understandable that the cutting apparatus 210 may be mounted on
any other kind of suitable support that allows a transversal displacement of the

nozzles (212A and 212B) across a width of the travelling paper web 202.

Presented in Figure 3, is a block diagram of a control system 300 for the web turn-
up cutting apparatus 210. The control system 300 has a jet controller 302 and a
carriage controller 304. The jet controller is adapted to activate a water supply of
each water supply hose to produce with the first and second nozzles (212A and
212B) a respective water cutting jet. The carriage controller is adapted to actuate
the nozzle carriages (214A and 214B) to provide a transversal movement of the
first and second nozzles (212A and 212B).

As presented in Figure 4A, the carriage controller is adapted to actuate the nozzle
carriages (214A and 214B) to provide a transversal movement of the first and

second nozzles for defining a substantially X-shaped cut 402 on the traveling
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continuous web 202. The substantially X-shaped cut 402 defines at least a
substantially V-shaped tail 404 for ending a forming roll, an opposite substantially
V-shaped start 406 for starting a new spool, a detachable first wing 408 and a

detachable second wing 410.

The substantially V-shaped tail 404 has a single tip and is cut to shape for
remaining effectively stable as it is pulled over the drum 209 and wound around
the forming roll 206. The desirable length and profile of the substantially VV-shaped
tail 404 may vary from one application to another and depends on the type of

paper web 202 being produced as well as the sized of the formed roll 206.

The substantially V-shaped start 406 has also a single tip and is also cut to shape
for remaining effectively stable as it travels over the drum 209 for engaging the
new spool 208. The length and shape of the V-shaped start 406 is dependent on
the traveling speed of the paper-web 202 and also on the traversing speed of the
nozzles (214A and 214B).

It is important to recognize that as the V-shaped start 406 is being cut in the paper
web 202, the V-shaped tail 404 is fully formed and severed from the continuous
paper web 202. Consequently, the remaining portions of the continuous paper
web 202 that include the two wings 408 and 410 and the V-shaped start 406 must
have enough momentum to evenly and stably travel up to the nip formed by the
driving drum 209 and the new spool 208. Note that in one example, as the cut 402
begins, the tips of the two wings 408 and 410 have enough momentum to carry
them to the nip and when the tail 404 is fully severed the start 406 has enough
moment to carry it to the nip. As the start is being severed, the tips of the two
wings 408 and 410 are under tension as they are being pulled by the nip thereby
allowing maintaining sheet tension until the cut 402 is completed. When the single
tip of the V-shaped start 406 reaches the nip it is adapted to engage the new spool
208 and an even pull is then applied to the rest of the paper web 202 as it is being

wound around the new spool 208.

In one embodiment as presented in Figure 4B, the severed two wings (408 and

410) are directed by the rotating driving drum 209 into a chute 422 for re-pulping.
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In another embodiment and as further presented in Figure 4B, an adhesive is
previously applied on an underside of at least a portion of each of the two wings or
directly on the driving drum 209 for allowing the two wings to adhere thereon. The
adhesive may be a non-permanent adhesive such as water or a removable
sealant. The wings (408 and 410) adhere to the driving drum 209 and are guided
toward the chute 422. A doctor 424 is positioned for scraping the wings off from
the surface of the driving drum 209 for allowing the wings to drop into the chute
422,

In yet another embodiment and as further presented in Figure 4B, an air blower
420 is positioned for applying an air pressure on the surface of the formed roll 206
for guiding the wings (408 and 410) into the chute 422 and preventing the wings
from clinging to the formed roll 206. In one instance, the air blower is positioned
for applying an air pressure on the surface of the formed roll 206 below the nip

area defined by the driving drum 209 and the formed roll 206.

In yet another embodiment, there is a de-ionizer for de-ionizing the paper web
surface of the formed roll 206 and removing static on the surface thereof. This
prevents the wings (208 and 210) from sticking onto the formed roll 206 and

facilitates the directing of the wings into the chute 422.

It shall be understood that the various ways of directing the wings (408 and 410)
into the chute 422 as described above may be performed separately or in

combination, without departing from the scope of the present invention.

There are various ways of defining the substantially X-shaped cut 402 with the
cutting apparatus 210. Presented in Figures 5A and 5B is a top view of the cutting
apparatus 210 that spans across the paper web 202 from edge 500A to edge
500B. One way of defining the substantially X-shaped cut 402 is to allow the
nozzle controller to actuate the nozzle carriages (214A and 214B) to provide a
transversal movement of the first and second nozzles (212A and 212B) from a
respective edge (500A and 500B) to a middle portion 502 of the continuous web
202 and from the middle portion 502 back to the respective edges (500A and

500B) as represented by the carriage movement arrows.
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It shall be understood that the middle portion 502 may have a determined width
and that the carriages (214A and 214B) may be controlled to travel up to an edge
of the middle portion 502 or in proximity of the middle portion 502. Moreover the
carriages may overlap at a center line 504 of the middle portion 502 or even go
slightly beyond the center line 504.

Another way of defining the substantially X-shaped cut 402 is to allow the nozzle
controller to actuate the nozzle carriages (214A and 214B) for them to cross over
the continuous web 202 from edge to edge. Presented in Figure 6A is a top view
of the cutting apparatus 210 that spans across the paper web 202 from edge 600A
to edge 600B. The cutting apparatus 210 has two tracks, each track is adapted to

guide one of the two nozzle carriages (214A and 214B).

There are various ways of positioning the two tracks. For instance, a first track
may be positioned upstream and another may be positioned downstream with
respect to the traveling direction of the paper web. In this case, as there is
normally limited space near the driving drum 209, it may be desirable that the two
tracks be positioned as close as possible to each other. Moreover, the positioning
of the tracks as close as possible to each other may further be desirable for
obtaining a symmetric X-shaped cut 402 and assuring an adequate level of
symmetry in the substantially V-shaped start 406 for evenly re-threading the new
spool 208.

For defining a symmetrical X-cut it may be desirable to orient the nozzle with a
slight angle so that the nozzle may direct a water jet on a center portion 610 or
right on a center line 612 between the two tracks such as presented in Figure 6B.
Alternatively, it may be desirable to control the carriage positioned on the
upstream track to be activated with a slight delay, for crossing over to the opposite
edge, with respect to the activation of the carriage positioned on the downstream

track and thereby defining a symmetrical X-cut.

In another instance, the first tract may be positioned above the other track, as
presented in Figure 6C. A first tract is decentered with respect to the other track
for allowing water jet produced by the nozzle of the first tract to hit the traveling
paper web 202.
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A skilled person will understand that any combination of the embodiments
described in the Figures 6A, 6B and 6C is possible without departing from the

scope of the claimed apparatus.

It is to be understood that as the cutting apparatus of Figure 5A and 5B, the
cutting apparatus of Figure 6A, 6B and 6C may allow the nozzle controller to
actuate the nozzle carriages (214A and 214B) to travel only up to a middle
portion702 and then back to the respective edges as presented in Figures 7A, 7B,
7C, 7D. In Figure 7B, the nozzle controller actuates the nozzle carriages to travel
up to a center line 704 of the middle portion 702 by longitudinally aligning the
nozzle carriages with respect to the paper web 202 travel direction. In Figure 7C,
the nozzle controller actuates the nozzle carriages to travel to the middle portion
702 without longitudinal alignment of the nozzle carriages. In Figure 7D, the
nozzle controller actuates the nozzle carriages to travel up to slightly beyond the

center line 704.

In the above described web turn-up cutting apparatus 210, it is possible for the
carriage controller 304 to actuate the nozzle carriages (214A and 214B) and allow
the nozzles (212A and 212B) to define together the substantially X-shaped cut on
the traveling continuous web 202 in less than 3 seconds. It is however
understandable that the substantially X-shaped cut may take longer than 3
seconds to be defined, depending on the width of the paper web, the speed of the

nozzles or the speed of the paper web.

It shall further be understood by the various embodiments of the web turn-up
cutting apparatus 210 described herein that the carriage controller is adapted to
actuate each of the nozzle carriages (214A and 214B) from an initial position to a
final position for defining with the nozzles the substantially X-shaped cut. Once in
the final position the nozzle carriages are readily positioned for performing a
subsequent cut. The nozzle carriages do not require being controlled for returning
to an initial position for performing a subsequent cut. As the nozzle carriages do
not require being re-positioned for performing a subsequent cut, the nozzle
carriage traveling distance on the track is limited and this may extend the

operational life of the track and nozzle carriage. Moreover, this prevents water

22



10

15

20

25

30

WO 2013/113110 PCT/CA2013/050056

dripping from the nozzles to unnecessarily wet a span of the traveling web as it

normally may when being re-positioned for a subsequent cut.

The shape of the substantially X-shaped cut 402 differs depending on a trajectory
and speed of each carriage. The trajectory and speed of each carriage may be
controlled for defining a desired start and tail profile according to a property of the
paper web. Presented in Figures 8A, 8B, 8C, 8D and 8E are examples of the

various possible cut shapes that the apparatus may be adapted to define.

According to one embodiment and as presented in Figure 8A , the web turn-up
cutting apparatus is adapted to form a substantially X-shaped cut 802A for only
defining a substantially V-shaped tail 404, an opposite substantially V-shaped start
406, a detachable first wing 408 and a detachable second wing 410. This cut may
be defined by various types of cutting apparatus 210 such as the one presented in
Figures 5A and 5B. For defining such a cut with the cutting apparatus 210 of
Figures 5A and 5B, the carriage controller is adapted to actuate the nozzle
carriages (214A and 214B) to travel from the respective edge to the middle portion
502 and in proximity to the center line 504 and then back to the respective edge.
In this embodiment, each of the nozzles (212A and 212B) are mounted on a
corresponding one of the carriages (214A and 214B) so as to direct a water jet
right on the center line 504 when the carriages reach the furthest traveling limit
within the middle portion 502. The nozzle controller is adapted to actuate the
nozzle carriages to provide a transversal movement of a first nozzle and of a
second nozzle for creating respectively a first cut line and a second cut line that
join in the middle portion of the continuous web. There is a single center cut line
being defined by the joining of the first and the second cut lines. This cut may

further be defined by the cutting apparatus 210 of Figures 7A and 7B.

According to another embodiment and as presented in Figure 8B, the web turn-up
cutting apparatus is adapted to form a substantially X-shaped cut 802B for
additionally defining a detachable middle strip 804. This cut may be defined by
various types of cutting apparatus 210 such as the one presented in Figures 7A
and 7D There is a second nozzle that is positioned upstream from a first nozzle
and the nozzle controller is adapted to actuate the nozzle carriages to provide a

transversal movement of the first and second nozzles for defining respectively a
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first cut line and a second cut line that cross in the middle portion of the
continuous web. The first cut line and the second cut line cross at a first middle
portion point and at a second middle portion point, wherein the first middle portion
point is upstream from the second middle portion point. The detachable middle
strip being defined by the first cut line and the second cut line between the first

and second middle portion points.

According to another embodiment and as presented in Figure 8C, the web turn-up
cutting apparatus is adapted to form a substantially X-shaped cut 802C for
defining an elongated start 406. The controller is adapted to reduce the speed of
the carriages from a predetermined high speed to a predetermined low speed
when the carriages travel from a middle portion of the web toward an edge. The
controller is further adapted to increase the speed of the carriages from the
predetermined low speed to a predetermined high speed when the carriages
approach an edge of the web. When producing a paper web of a heavier weight,
such an elongated start may be desirable for facilitating a tight winding of the start

around the new spool.

In an alternate embodiment and as presented in Figure 8D, the web turn-up
cutting apparatus is adapted to form a substantially X-shaped cut 802D for
defining an elongated tail 404 and an elongated start 406. The controller is
adapted to reduce the speed of the carriages from a predetermined high speed to
a predetermined low speed when the carriages reach a middle portion of the web.
The controller is further adapted to increase the speed of the carriages from the
predetermined low speed to a predetermined high speed when the carriages
approach an edge of the web. When producing a paper web of a heavier weight,
such an elongated tail and start may be desirable for facilitating a tight winding of
the tail around the formed roll and a tight winding of the start around the new

spool.

A skilled person will understand that the carriages may be controlled at a number
of various predetermined speeds for defining the substantially X-shaped cut

without departing from the scope of the present invention.

According to another embodiment and as presented in Figure 8E, the web turn-up

cutting apparatus 210 is further adapted to define a middle strip 806 connecting
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the substantially V-shaped tail 404 and the substantially V-shaped start 406. This
cut may be defined by various types of cutting apparatus 210 such as the ones
presented in Figures 5A and 5B, and Figures 7A and 7C. The nozzle controller is
adapted to actuate the nozzle carriages to provide a transversal movement of a
first nozzle and of a second nozzle for creating respectively a first cut line and a
second cut line that remain separate in the middle portion of the continuous web,

thereby forming the middle strip 406.

Presented in Figure 9 according to one embodiment, there is a paper making
machine 900 with the web turn-up cutting apparatus 210 that is adapted to define
the middle strip 806 as concurrently presented in Figure 10. This web turn-up
cutting apparatus 210 comprises an adhesive applicator 902 that is adapted to
apply an adhesive 904 on at least a portion of the middle strip 806 and allow the at
least portion of the middle strip 806 to adhere on a winding surface of the new
spool 208. This causes the substantially V-shaped tail 404 to sever from the
continuous paper web 202 for ending the forming roll 206 and further causes the

substantially V-shaped start 406 to wind around the new spool 208.

Presented in Figure 11 according to one embodiment, there is a paper making
machine 1100 that comprises an adhesive applicator 1102 that is positioned in
proximity of a travel path of the paper web 210 between the new spool 208 and
the forming roll 206. As presented in Figures 12, the adhesive applicator 1102 is
adapted to apply an adhesive 1104 on at least a portion of the substantially V-
shaped tail 404. This allows the V-shaped tail 404 to adhere on a winding surface

of the forming roll 206 as the substantially V-shaped tail 404 is wound thereon.

Presented in Figure 13 according to one embodiment, there is a paper making
machine 1300 with the web turn-up cutting apparatus 210 comprising an adhesive

applicator 1302.

As presented in Figure 14A, the adhesive applicator 1302 is adapted to apply an
adhesive 1304 on at least a portion of the substantially V-shaped tail 404 and on
at least a portion of the substantially V-shaped start 406. This allows the V-shaped
tail 404 to adhere on a winding surface of the forming roll 206 as the substantially
V-shaped tail 404 is wound thereon and allows the V-shaped start 406 to adhere

on a winding surface of the new spool as the substantially V-shaped start 406 is
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wound thereon. In one example, the adhesive applicator 1302 is activated to spay
adhesive right at the end of the V-shaped tail 404 and to overspray adhesive onto

a very tip portion of the V-shaped start 406.

In another embodiment, the adhesive applicator 1302 of Figure 13 is adapted to
apply an adhesive 1304 on at least a portion of the substantially V-shaped start

406, as presented in Figures 14B.

Presented in Figure 15 according to one embodiment, there is a paper making
machine 1500 with the web turn-up cutting apparatus 210 comprising a wing
adhesive applicator 1502. The wing adhesive applicator 1502 is adapted to apply
an adhesive 1504 on at least a portion of the first and the second detachable
wings (408 and 410) and allow the first and second detachable wings to
engageably adhere to the driving drum 209 of the papermaking machine and
detach from the continuous paper web 202, as concurrently presented in Figures
16A and 16B. It is understandable that the adhesive requires being applied on a
side of the paper web 220 that can contact the driving drum 209. In this
embodiment, as the driving drum is positioned at an underside of the travelling
paper web 202, the adhesive applicator 1502 is also positioned in proximity with

the travelling paper web 202 on an underside thereof.

According to an alternate embodiment, the wing adhesive applicator 1502 is
further adapted to apply the adhesive 1504 on at least a portion of the detachable
middle strip 804 and allow the detachable middle strip 804 to engageably adhere
to the driving drum 209, as concurrently presented in Figure 16C. In Figure 16C, it
is noticeable that the adhesive applicator 1502 is adapted to apply the adhesive
1504 separately on at least a portion of each of the first and second detachable
wings (408 and 410) and middle strip 804. However, it is understandable that the
adhesive applicator 1504 may further apply the adhesive 1504 in any other
suitable way such as by an adhesive 1504 that is applied right across at least a
portion of each of the first and second detachable wings (408 and 410) and middle

strip 804 as presented in Figure 16D.

In anyone of the embodiments illustrated in Figures 16A to 16D the adhesive

applicator 1502 of Figure 15 may be activated to apply adhesive on the very tip of

26



10

15

20

25

30

WO 2013/113110 PCT/CA2013/050056

the wings (408 and 410) or middle strip 804. In this case, some adhesive may be

applied onto the tail 404 without departing from the scope of the present invention.

Presented in Figure 17 according to an alternate embodiment, there is a paper
making machine 1700 with the web turn-up cutting apparatus 210 comprising the
the wing adhesive applicator 1502 and adhesive applicator 902 for applying
adhesive on the middle strip 806. In this embodiment, the adhesive applicator 902
is positioned above and in proximity with the traveling paper web 200 for applying
the adhesive 904 on an upper side of the paper web 202 and engaging the new
spool 208 as concurrently presented in Figure 18. The wind adhesive applicator
1502 is positioned under and in proximity with the traveling paper web 202 for
applying the adhesive 1504 on an underside of the paper web 202 and engaging
the driving drum 209 as further presented in Figure 18.

Presented in Figure 19 according to an alternate embodiment, there is a paper
making machine 1900 with the web turn-up cutting apparatus 210 comprising the
the wing adhesive applicator 1502 and adhesive applicator 1302 for applying
adhesive on the substantially V-shaped start 406. The adhesive applicator 1302 is
positioned above and in proximity with the traveling paper web 200 for applying
the adhesive 1304 on an upper side of the paper web 202 and engaging the new
spool 208 as concurrently presented in Figure 20A and 20B. The wind adhesive
applicator 1502 is positioned under and in proximity with the traveling paper web
202 for applying the adhesive 1504 on an underside of the paper web 202 and
engaging the driving drum 209 as further presented in Figure 20A and 20B.

In anyone of the embodiments illustrated in Figures 20A, 20B, 16A, 16B, 16C and
16D the adhesive applicator 1502 of Figure 15 may be activated to apply adhesive
on the very tip of the wings (408 and 410) or middle strip 804. In this case, some
adhesive may be applied onto the tail 404 without departing from the scope of the
present invention. Also, the adhesive applicator 1302 may be activated to apply
adhesive on the very tip of the start 406. In this case some adhesive may also be
applied on the wings (410 and 408) or middle strip 804 without departing from the

scope of the present invention.

A skilled person would understand that any of the above described paper making

machine can further have the adhesive applicator 1102 for additionally applying
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adhesive 1104 onto the substantially V-shaped tail 404 as presented in Figure 12
and as concurrently presented in the paper making machines 2100A and 2100b of
Figures 21A and 21B.

It shall be understood that one or more of the adhesive applicators (902, 1102,
1302 and 1502) may be replaced by an electric charge applicator for electrically
charging at least a part of a corresponding portion defined by the substantially X-
shaped cut. The electrically charged part then being adapted to statically adhere

to a respective new spool, driving drum or formed roll.

In an alternate embodiment, the adhesive applicator 1502 is replaced by the
driving drum 209 defining a perforated surface for applying a controllable air
suction force on the surface of the driving drum. The controllable air suction force
may be activated for allowing the wings (408 and 410) or middle strip 804 to
adhere on the surface of the driving drum. The controllable air suction force may
further be deactivated for allowing the wings (408 and 410) or middle strip 804 to

fall off from the surface of the driving drum and to fall into a collector for re-pulping.

In yet another embodiment as presented in Figure 21C, the adhesive applicator
1502 is replaced by an adhesive applicator 2102 that is adapted to apply adhesive
on a surface of the driving drum for allowing the wings (408 and 410) or middle

strip 804 to adhere thereon.

It shall be understood that the adhesive applicators (902, 1102, 1302 and 1502,
2102) may be adapted to apply a permanent adhesive or a non-permanent
adhesive such as water or a removable sealant. Note that for re-pulping purposes,

it may be required that the adhesive applicators only apply a re-pulpable adhesive.

According to another aspect, there is a method of performing a turn-up in a paper
making machine, as presented in Figure 22. The method 2200 comprises defining
2202 a substantially X-shaped cut in a traveling continuous paper web 202, as
described above in Figures 8A, 8B, 8C, 8D and 8E. It shall be understood that the
defining 2202 is not restricted to the defining of the substantially X-shaped cut as
previously presented and can be the defining of any suitable substantially X-
shaped cut that forms at least a substantially V-shaped start 406, a substantially

V-shaped tail 408, a detachable first wing 408 and a detachable second wing 410.
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The method further comprises detaching 2204 the detachable first wing 408 and
the detachable second wing 410 from the traveling continuous paper web 202 as
concurrently presented in Figures 8A, 8B, 8C, 8D and 8E. There are various ways
of detaching the wings (408 and 410), one of the ways is to allow the wings to
drop into a collector 2302 such as a bin or a chute, as in the paper making
machine 2300 of Figure 23. The dropping of the wings into the collector 2302 may
be provoked by gravitational force or by any other type of force such as by a

vacuum, an air blower, a fluid jet, etc.

The method further comprises distancing 2206 the substantially V-shaped tail 404
from the substantially V-shaped start 406 by allowing the substantially V-shaped
start 406 to engage the new spool 208. There are various ways of distancing the
substantially V-shaped tail and start (404 and 406) from each other, one way is to
apply an adhesive onto the start 406 and thereby allowing the start 406 to engage
the new spool 208 and wind thereon. The forming roll 206 continues to rotate and
the tail 404 is wound thereon. Another way of distancing the substantially V-
shaped tail and start (404 and 406) is by severing a middle strip 806 as presented
in Figure 8E. When an adhesive is applied onto the middles strip 806 as in Figure
10, the middle strip 806 engages the new spool 208 thereby drawing the start 406
to wind around the new spool 208. As the middle strip 806 engages the new spool
208, the tail 404 is pulled away by the rotating forming roll 206 and there is
severing of the tail 404 from the middle strip 806.

Presented in Figure 24 according to one embodiment, the method 2200 further
comprises applying 2402 an adhesive. The adhesive may be applied on various
portions (404, 406, 408,410, 804 and 806) formed by the substantially X-shaped
cut, as presented in Figures 8A, 8B, 8C, 8D and 8E. In one instance, the adhesive
could be applied for allowing the start 406 or the middle strip 806 to engage the
new spool 208. In another instance, the adhesive could be applied for allowing the

tail 404 to contact a surface of the forming roll 206.

In yet another instance the adhesive could be applied for allowing the detachable
wings (408 and 410) or the detachable middle strip 804 to engage a surface of a
driving drum 209 of the papermaking machine and detach from the continuous

web 202 as a respective detached first wing, a respective detached second wing

29



10

15

20

25

30

WO 2013/113110 PCT/CA2013/050056

and a detached middle strip, as presented in Figures 16A, 16B, 16C and 16D.
According to one embodiment and as presented in Figure 25A, there is a bottom
view of the driving drum 209 whereon there is engaged on the surface the
detached first wing 2502 and the detached second wing 2504. According to
another embodiment and as presented in Figure 25B, there is a bottom view of the
driving drum 209 whereon there is engaged on the surface the detached first wing
2502, the detached second wing 2504 and the detached middle strip 2506.

It should be understood that applying 2402 an adhesive could also mean applying
2402 an electric charge for the various portions (404, 406, 408, 410, 804 and 806)
formed by the substantially X-shaped cut to statically engage a respective one

one of the new spool 208, formed roll 206 or driving drum 209.

When the driving drum 209 defines a controllable air suction force on its surface
for allowing the wings (408 and 410) or the detachable middle strip 804 to adhere
thereon, the applying 2402 an adhesive on the wings (408 and 410) or the
detachable middle strip 804 could be replaced by activating the controllable air

suction force on the surface of the drum 209.

The method 2200 may further comprise removing 2404 the detached first wing
2502, the detached second wing 2504 or the detached middle strip 2506 from the
surface of the driving drum 209. The removal of the detached first and second
wings may be done in various ways, one way is to remove the wings by scraping a
surface of the driving drum with a doctor 2602, as presented in Figure 26A and
26B. When the driving drum 209 defines a controllable air suction force on its
surface, the removing 2404 of the detached wings may be replaced by

deactivating the air suction force on the surface of the driving drum 209.

According to another aspect and as presented in Figure 27, there is a method of
controlling 2700 nozzle carriages in a web turn-up cutting apparatus of a paper
making machine. The nozzle carriages are adapted to provide a transversal
movement to a respective first nozzle and second nozzle with respect to a
traveling direction of a paper web. The method 2700 comprises positioning 2702 a
first nozzle carriage 214A near a first edge portion 500A of the paper web and
positioning 2704 a second nozzle carriage 214B near a second edge portion 500B

of the paper web as concurrently presented in Figure 5A.
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The method 2700 further comprises displacing 2706 the first and second nozzle
carriages from near the respective edge portions of the paper web to near a center
portion of the paper web. When a water supply to the first and second nozzles is
activated the displacing 2706 of the two carriages (214A and 214B) defines at
least in-part a V-shaped tail 404 for ending a forming roll and in-part a first and
second detachable wings (408 and 410), as concurrently presented in Figures 4
and 5A.

The method 2700 further comprises moving 2708 one of the first and second
nozzle carriage from near the center portion of the paper web to near the first
edge portion of the paper web and moving 2708 another one of the first and
second nozzle carriage from near the center portion of the paper web to near the
second edge portion of the paper web. When a water supply to the first and
second nozzles is activated the moving 2708 of the two carriages (214A and
214B) defines at least in-part a V-shaped start 406 for re-threading a new spool
and in-part the first and second detachable wings (408 and 410), as concurrently

presented in Figures 4 and 5B.

In one embodiment, each carriage is adapted to move back to its respective
originating edge, such as presented in Figures 5A and 5B. There is a single track
that allows to guide the displacing 2706 and the moving back 2708 of the two
carriages (214A and 214B). A single track that uses a limited amount of space
may be appreciated when space is limited near the driving drum 209 as

concurrently presented in Figure 2.

In another embodiment, each carriage is adapted to cross over the width of the
paper web from a respective edge to an opposite respective edge, such as
presented in Figure 6A. In paper making machines that have enough space near
the driving drum 209, it is possible to have two tracks that allow to guide the
displacing 2706 and the moving 2708 of the two carriages (214A and 214B).

According to another embodiment as presented in Figure 27, the displacing 2706
of the nozzles are done so as to define at least a center portion cut line, as

concurrently presented in Figures 8A and 8B.
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In one alternative as presented in Figures 27 and 8A, the method 2700 comprises
the displacing 2706 the first nozzle carriage and the second nozzle carriage by
aligning the first nozzle carriage and the second nozzle carriage at an alignment
line near the center portion of the paper web. As shown by cut-lines 802A, there is
defined at least a center portion cut line and in-part the first and second

detachable wings.

In another alternative as presented in Figures 27 and 8B, the carriages are
adapted to displace the nozzles so as to define a detachable middle strip 804.
There is displacing 2706 of the first nozzle carriage and the second nozzle
carriage by allowing the first nozzle carriage and the second nozzle carriage to go
beyond the alignment line while remaining near the center portion of the paper
web. As shown by cut-lines 802B, there is defined two center portion cut lines that
form the detachable middle strip 804.

In another alternative as presented in Figures 27 and 8E, the carriages are
adapted to displace the nozzles so as to define a middle strip 806 that connects
the V-shaped tail 404 and the V-shaped start 406. There is displacing 2706 of the
first nozzle carriage and the second nozzle carriage by maintaining a distance
between the first nozzle carriage and the second nozzle carriage near the center
portion of the paper web. As shown by cut-lines 802C, there is formed a middle
strip 806 that connects the V-shaped tail 404 and the V-shaped start 406.

According to another aspect as presented in Figure 28, there is a machine-
readable data storage medium 2802. The machine-readable data storage medium
2802 comprises machine-executable instructions 2804 for controlling the definition
of the substantially X-shaped cut in the traveling continuous paper web of the
papermaking machine, as concurrently presented in Figures 8A, 8B, 8C, 8D and
8E.

According to one embodiment as presented in Figure 29, the data storage medium
2802 is used by the control system 300. The jet controller 302 and the carriage
controller 304 are adapted to execute the machine-executable instructions 2804.
In one instance, the instructions 2804 are to activate a water supply of each water
supply hose to produce with the first and second nozzles (212A and 212B) a

respective water cutting jet. In another instance, the instructions 2804 are to
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actuate the nozzle carriages (214A and 214B) to provide a transversal movement
of the first and second nozzles (212A and 212B), in accordance with the method

2700 of controlling the nozzle carriages as presented in Figure 27.

The machine readable data storage medium 2802 and the machine-executable
instructions 2804 may have various forms. In one instance the, machine-
executable instructions 2804 is a script for being uploaded into the controller (302
and/or 304). According to another instance, the machine-executable instructions
2804 is an upgrade to a script that is uploadable into the controller (302 and/or
304).

In Figure 30, according to yet another aspect there is a method of manufacturing
paper 3000 in a papermaking machine. The method 3000 comprises producing a
continuous web of paper 3002, displacing the continuous web of paper 3004 in a
predetermined travel direction and winding the continuous web of paper 3006
around a forming roll. The method 3000 further comprises performing a turn-up
3008 as defined above, positioning a new spool 3010 near the forming roll,
accelerating a rotation of the new spool 3012 up to a winding speed and threading
the turn-up around the new spool 3014. In addition, the method 3000 comprises
ending the winding of the continuous web 3016 of the paper around the forming
roll as a formed roll, displacing the formed roll away 3018 from the new spool and

decelerating a rotation 3020 of the formed roll until a full stop.
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What is claimed is:

1. A web turn-up cutting apparatus for severing a continuous web that is

traveling in a travel direction, the apparatus comprising:

a first nozzle connectable to a first water supply hose and adapted to
produce a first water cutting jet and a second nozzle connectable to a
second water supply hose and adapted to produce a second water
cutting jet, the first nozzle and the second nozzle each being mountable
on respective nozzle carriages and being transversely movable with

respect to the travel direction of the continuous web;

a jet controller adapted to activate a water supply of the first water
supply hose for the first nozzle to produce the first water cutting jet and
to activate a water supply of the second water supply hose for the

second nozzle to produce the second water cutting jet; and

a carriage controller adapted to actuate the nozzle carriages to provide

a transversal movement of the first nozzle and of the second nozzle;

wherein the first nozzle and the second nozzle define together a
substantially X-shaped cut on the traveling continuous web, the
substantially X-shaped cut defining at least a substantially V-shaped tail
for ending a forming roll, an opposite substantially V-shaped start for
starting a new spool, a detachable first wing and a detachable second

wing.

2. The web turm-up cutting apparatus of claim 1, wherein the nozzle controller
is adapted to actuate the nozzle carriages to provide a transversal
movement of the first nozzle and of the second nozzle from a respective
edge of the continuous web to a middle portion of the continuous web and
from the middle portion of the continuous web back to the respective edge

of the continuous web.

3. The web turn-up cutting apparatus of claim 2, wherein the second nozzle is

positioned upstream from the first nozzle and wherein the nozzle controller
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is adapted to actuate the nozzle carriages to provide a transversal
movement of the first nozzle and of the second nozzle for creating
respectively a first cut line and a second cut line that cross in the middle

portion of the continuous web, thereby forming a detachable middle strip.

4. The web tur-up cutting apparatus of claim 2, wherein the nozzle controller
is adapted to actuate the nozzle carriages to provide a transversal
movement of the first nozzle and of the second nozzle for creating
respectively a first cut line and a second cut line that join in the middle

portion of the continuous web.

5. The web turn-up cutting apparatus of claim 2, wherein the nozzle controller
is adapted to actuate the nozzle carriages to provide a transversal
movement of the first nozzle and of the second nozzle for creating
respectively a first cut line and a second cut line that remain separate in the
middle portion of the continuous web, thereby forming a middle strip
connecting the substantially V-shaped tail and the substantially V-shaped
start.

6. The web turn-up cutting apparatus of claim 1, wherein the second nozzle is
positioned upstream from the first nozzle and wherein the nozzle controller
is adapted to actuate the nozzle carriages to provide a transversal
movement of the first nozzle from a first edge of the continuous web to a
second edge of the continuous web and of the second nozzle from the

second edge of the continuous web to the first edge of the continuous web.

7. The web turmn-up cutting apparatus of claim 1, further comprising a first
adhesive applicator that is adapted to apply an adhesive on at least a
portion of the substantially V-shaped tail and allow the V-shaped tail to
adhere on a winding surface of the forming roll as the substantially V-

shaped tail is wound thereon.

8. The web turn-up cutting apparatus of claim 1, further comprising a second

adhesive applicator that is adapted to apply an adhesive on at least a
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portion of the first and the second detachable wings and allow the first and
second detachable wings to engageably adhere to a driving drum of the

papermaking machine and detach from the continuous paper web.

The web turn-up cutting apparatus of claim 7, wherein the first adhesive
applicator is further adapted to apply an adhesive on at least a portion of
the substantially V-shaped start and allow the V-shaped start to adhere on
a winding surface of the new spool as the substantially V-shaped start is

wound thereon.

10.The web turn-up cutting apparatus of claim 5, further comprising a first

11

adhesive applicator that is adapted to apply an adhesive on at least a
portion of the middle strip and allow the at least portion of the middle strip to
adhere on a winding surface of the new spool thereby causing the
substantially V-shaped tail to sever from the continuous paper web for

ending the forming roll.

.The web turn-up cutting apparatus of claim 1, wherein the carriage

controller is adapted to actuate the nozzle carriages to provide a
transversal movement of the first nozzle and of the second nozzle, whereby
the first nozzle and the second nozzle define together the substantially X-

shaped cut on the traveling continuous web in less than 3 seconds.

12.The web turn-up cutting apparatus of claim 1, wherein the carriage

controller is adapted to actuate each of the nozzle carriages from an initial
position to a final position for defining with the first nozzle and the second
nozzle the substantially X-shaped cut, wherein the final position is a
subsequent initial position for performing a subsequent substantially X-

shaped cut.

13.A method of manufacturing paper in a papermaking machine, the method

comprising:
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defining a substantially X-shaped cut in a traveling continuous paper
web of the papermaking machine, the substantially X-shaped cut
forming at least a substantially V-shaped tail for ending a forming
roll, an opposite substantially V-shaped start for starting a new spool,

a detachabile first wing and a detachable second wing;

detaching the detachable first wing and the detachable second wing

from the traveling continuous paper web; and

distancing the substantially V-shaped tail from the substantially V-
shaped start by allowing the substantially V-shaped start to engage a

new spool.

14.The method of manufacturing paper of claim 13, further comprising
applying an adhesive on at least a portion of the traveling continuous paper
web so that following the defining of the substantially X-shaped cut, there is
adhesive applied on at least the detachable first wing and the detachable

second wing.

15.The method of manufacturing paper of claim 13, wherein the detaching is
done by allowing the detachable first wing and the detachable second wing
to engage a surface of a driving drum of the papermaking machine as a

respective detached first wing and a respective detached second wing.

16.The method of manufacturing paper of claim 15, further comprising
removing the detached first wing and the detached second wing from the

surface of the driving drum.

17.The method of manufacturing paper of claim 16, wherein the removing is

done by scraping a surface of the driving drum.

18.The method of manufacturing paper of claim 14, wherein the applying an

adhesive is so that following the defining of the substantially X-shaped cut,
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there is adhesive applied on the substantially V-shaped start, thereby

allowing the substantially V-shaped start to engage the new spool.

19. The method of manufacturing paper of claim 13, wherein the substantially

X-shaped cut further forms a middle strip that connects the V-shaped tail
and the V-shaped start.

20.The method of claim 19, further comprising applying an adhesive on at

least a portion of the middle strip, thereby allowing the at least portion of the

middle strip and the connected V-shaped start to engage the new spool.

21. A method of controlling a first nozzle carriage and a second nozzle

carriage in a web tum-up cutting apparatus of a papermaking machine,

each of the first and second nozzle carriages being adapted to provide a

transversal movement to a respective first nozzle and second nozzle with

respect to a traveling direction of a paper web, the method comprising:

positioning the first nozzle carriage near a first edge portion of the

paper web;

positioning the second nozzle carriage near a second edge portion

of the paper web;

displacing the first nozzle carriage from near the first edge portion of
the paper web to near a center portion of the paper web and defining
at least in-part a V-shaped tail for ending a forming roll and in-part a
first detachable wing, when a water supply to the first nozzle is

activated;

displacing the second nozzle carriage from near the second edge
portion of the paper web to near a center portion of the paper web
and defining at least in-part the V-shaped tail and in-part a second
detachable wing, when a water supply to the second nozzle is

activated;
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moving one of the first and second nozzle carriage from near the
center portion of the paper web to near the first edge portion of the
paper web and defining at least in-part a V-shaped start for re-
threading a new spool and in-part one of the first and second
detachable wings, when a water supply to the respective nozzle is

activated; and

moving another one of the first and second nozzle carriage from
near the center portion of the paper web to near the second edge
portion of the paper web and defining at least in-part the V-shaped
start end and in-part another one of the first and second detachable

wings, when a water supply to the respective nozzle is activated.

22.The method of claim 21, wherein the moving one of the first and second
nozzle carriage is moving of the first nozzle carriage from near the center
portion of the paper web to near the first edge portion of the paper web and
the moving another one of the first and second nozzle carriage is the
moving of the second nozzle carriage from near the center portion of the

paper web to near the second edge portion of the paper web.

23.The method of claim 21, wherein the moving one of the first and second
nozzle carriage is moving of the second nozzle carriage from near the
center portion of the paper web to near the first edge portion of the paper
web and the moving another one of the first and second nozzle carriage is
moving of the first nozzle carriage from near the center portion of the paper

web to near the second edge portion of the paper web.

24.The method of claim 22, wherein the displacing the first nozzle carriage and
the second nozzle carriage comprises aligning the first nozzle carriage and
the second nozzle carriage at an alignment line near the center portion of
the paper web, thereby defining at least a center portion cut line and in-part

the first and second detachable wings.
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25.The method of claim 23, wherein the displacing the first nozzle carriage and
the second nozzle carriage further comprises displacing the first nozzle
carriage and the second nozzle carriage beyond the alignment line while
remaining near the center portion of the paper web, thereby defining two

center portion cut lines and forming a detachable middle strip.

26.The method of claim 21, wherein the displacing the first nozzle carriage and
the second nozzle carriage comprises maintaining a distance between the
first nozzle carriage and the second nozzle carriage near the center portion
of the paper web, thereby forming a middle strip that connects the V-
shaped tail and the V-shaped start.

27.A machine-readable data storage medium comprising machine-executable
instructions for controlling a definition of a substantially X-shaped cut in a
traveling continuous paper web of a papermaking machine, the
substantially X-shaped cut forming at least a substantially V-shaped tail for
ending a forming roll, an opposite substantially V-shaped start for starting a

new spool, a detachable first wing and a detachable second wing.

28. The data storage medium of claim 27, wherein said instructions are for
controlling the papermaking machine to perform the method of any one of
claims 21 to 26.

40



WO 2013/113110 PCT/CA2013/050056

1/38

® O
S S
I <
—] — —]

® O
S S

- o
N :

G O o

L
o o




WO 2013/113110

2/38

To)
o
w O
~EE=
o N &
N
~
ae)
q
—
~
~
o
~
q
o
~

PCT/CA2013/050056

209

FIG 2



WO 2013/113110 PCT/CA2013/050056

3/38

210

FIG 3

302
304

300



WO 2013/113110 PCT/CA2013/050056

4/38

204

\1
404

202

402
FIG 4A

~— N
41

406




WO 2013/113110 PCT/CA2013/050056

5/38

\\ 420
422

]
FIG 4B

424




PCT/CA2013/050056

WO 2013/113110

6/38

(an]
()
o
LN

A\
o)
LN
O
L

0

c0Ss

(aa]
<t
—
N

<
o
LN

-1+ x - -

aric

AN
g

Vi1d



WO 2013/113110 PCT/CA2013/050056

7/38

202
D’\, 214B

L 600B

FIG 6A

214A
600A

210



PCT/CA2013/050056

WO 2013/113110

8/38

d9 Old




PCT/CA2013/050056

WO 2013/113110

9/38

J9 Old

<
S

1412 2cmnn NG =1

~Y

¢0¢

V009

Virid

0T¢



WO 2013/113110

702

202

10/38

T \_-214B

L 600B

AT ™7

P

210 //;’
214A

600A

FIG 7A

PCT/CA2013/050056



WO 2013/113110 PCT/CA2013/050056

202

702
214B
7
\\ . 6008
214A

FIG 7B

704

600A

210



WO 2013/113110 PCT/CA2013/050056

12/38

704

FIG 7C

600A

210



WO 2013/113110 PCT/CA2013/050056

13/38

202

214B
/

704
702

NJdi 1
FIG 7D

600A

210



WO 2013/113110 PCT/CA2013/050056

14/38

404
802 B>

802A >
\

o
q

1
408

FIG 8A
FIG 8B

406

406




PCT/CA2013/050056

WO 2013/113110

15/38

38 Ol

ds did

J8 Ol



WO 2013/113110 PCT/CA2013/050056

16/38

206

900
208

210

FIGS

209

302

202




WO 2013/113110 PCT/CA2013/050056

17/38

404

802C
806 k904

410
408

<
FIG 10

406




WO 2013/113110 PCT/CA2013/050056

18/38

O
o
~
o~
o
—
—
00
o
~
o
o
—
—
i
i
o
S O,
N 8 —
~ LL

202




PCT/CA2013/050056

WO 2013/113110

19/38

JC1 O

vOTT \\

VT Oid

a<T1 Sl

vov

vOT1 \\

g|q,/

vOTT




WO 2013/113110 PCT/CA2013/050056

20/38

~

208

1300

1304
[

209

406

1302

FIG 13
202
FIG 14



WO 2013/113110 PCT/CA2013/050056

21/38

206

1700
208

210

209
FIG 15

1502

202




PCT/CA2013/050056

WO 2013/113110

22/38

491 94

V9T SI4




PCT/CA2013/050056

WO 2013/113110

23/38

4¢08

v0ST

v0ST

OtV

4¢08

asat Sid

J9T1 54



WO 2013/113110

1700

208

210

206

24/38

902

1502

202

209

PCT/CA2013/050056

FIG 17



PCT/CA2013/050056

WO 2013/113110

25/38

8T Dl




WO 2013/113110

1900

208

210

206

26/38

1302

1502

202

209

PCT/CA2013/050056

FIG 19



PCT/CA2013/050056

WO 2013/113110

27/38

d40¢ SI4

VvO¢Z SI4



WO 2013/113110 PCT/CA2013/050056

28/38

S
N
ON
—
—
o0
o
N
<
o
o
—
N
o
— (@\|
N 2
< O
L
N
HE
o LN
(@) —
N
/\/o
N




WO 2013/113110 PCT/CA2013/050056

29/38

1102
206

208

2100B

210
209

FIG 21B

1302
1502

202




WO 2013/113110

2100B

208

210

206

30/38

202

209

FIG 21C

2102

PCT/CA2013/050056



PCT/CA2013/050056

WO 2013/113110

31/38

}ie1s padeys
-A Ajjennueisqgns
oY1 WoJy
ey padeys
-A Ajjennueisqgns
e gulouelsiq

90¢¢

¢¢ O

duim puodas

9|qeyoelsp

e pue uim
15414 9|qeyoelsp

e Suiyoela(

¥0c¢

1nd padeys
-X Ajjelaueisgns
e 3uiuyaq

¢0cc¢

0027 k




WO 2013/113110 PCT/CA2013/050056

32/38

S
~
4
—
—
00
o
~
= S
% ™M
N N
S
S ~
~

FIG 23

202




PCT/CA2013/050056

WO 2013/113110

33/38

SAIS9ype
ue SulAjddy

40,74

3uinoway

140144

}ie1s padeys
-A Ajjennueisgns
oY} WoJy
|iey padeys
-A Ajjennueisgns
e gulouelsI(

90¢¢

duIm puo2as

9|qeyoeisp

e pue 3uim
1541} 9|qeyoelap

e Suiyoelaq

¥0c¢

¥¢ Dl

1nd padeys
-X Ajjelaueisgns
e 3uiuyaq

¢0cc¢

0022 K



PCT/CA2013/050056

WO 2013/113110

34/38

60¢

~

qomm\\)/r

904¢

0S¢

|

d45¢ Old

60¢

¢0S¢

VS<Z Old




PCT/CA2013/050056

WO 2013/113110

35/38

60¢

~

qomm\/

905¢

0S¢

I

d9¢ Sl4

\_\/\ ¢09¢

60¢

~

0S¢

~/

_ V9¢ SI4




PCT/CA2013/050056

WO 2013/113110

36/38

uoluod agpa
9AI03dsal
e 0] sagelled
9|ZZOU puU0IS
pue 1s.1}
9y SUINOIN

80L¢

uolod

Jo1udd e
Jeau sageled
9|ZZOU puUOI3S

pue 1s.1}
2y1 duioe|dsig

90/¢

LC Ol

uoiod
93po puodas e
Jeau ageled
9|ZZOU PUOIS
e 3UlUOIlISOd

¥0LC

—

uonod
93paisiiye
Jeau agelsued
9|ZzOou 1S414
e 3UlU0I1ISOd

c0L¢

00L¢




WO 2013/113110 PCT/CA2013/050056

37/38

3
—i
N
@)
(@\
L
N <
o o
o™ o™
o
o
o™
Ay
o o
0 0
N N
N - 00
8‘ 8‘ (@\
S) 8 O
L



PCT/CA2013/050056

WO 2013/113110

38/38

Aeme 1104
[|0J paWlio} paw.o} 9y}
esej|ol 1194 PIUIDS JO uonelol
3uiw.o} ay) o3 duloeds|p e SuINeJa]09p
punoJe Jaded 810¢ .omom Oc Ol
oY1 JO gqom
SnonuIuod |0oods mau
oy} 9yl punoJe |00ds mau 3y} oods mau
Jo Suipuim dn-uiny Jo uonelol
2y1 Sulpua 9Y3 uipeasyl e Suilesa|adoe — ©duluonisod
910¢ 1744013 c10¢€ oﬁbom
\ 000¢€
dn-uJin} <«—] J2ded jJo gom [&— Juaded jo gam Joded Jo gom
e Sulwi0)1ad SNONUIIU0D SNONUIIU0D snonuIuod
300¢€ 9U31 SUIpuIpn 2y31 duide|dsig e uidnpoud
900¢ 00¢€ ¢00¢€




INTERNATIONAL SEARCH REPORT International application No.

PCT/CA2013/050056
A CLASSIFICATION OF SUBJECT MATTER
IPC: B65H 19/26 (2006.01), B24C 5/02 (2006.01) ., B26D 1/04 (2006.01) , B26D 5/00 (2006.01) ,
BG63H 35/00 (2006.01)

According to International Patent Classitication (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: B65H 19/26 (2006.01) , B24C 5/02 (2006.01) , B26D 1/04 (2006.01) , B26D 5/00 (2006.01) ,
B63H 35/00 (2006.01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic database(s) consulted during the mternational search (name of database(s) and, where practicable, search terms used)

Epoque (Epodoc, Full text) & Canadian Patent Database (Intellect).
Kevwords: web, cut*, tail*, end*, start*, spool*, water*, jet*, nozzle*, etc.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Categorv* | Citation of document, with mmdication, where appropriate, of the relevant passages Relevant to claim No.

A CA 2 354 303 Al (CASPAR. R.C.) 26 January 2003 (26-01-2003) 1-28
*Whole document*

A US 5,782,426 A (KINNUNEN I. et al.) 21 July 1998 (21-07-1998) 1-28
*Whole document*

A US 6.464,161 Bl (KATIPF W.) 15 October 2002 (15-10-2002) 1-28
*Whole document*

A US 6.709.549 B2 (BERGLUND C. M. etal.) 23 March 2004 (23-03-2004) 1-28
*Whole document*

A WO 2004/110910 A1 (BERGLUND C. M. et al.) 23 December 2004 (23-12- 1-28
2004)

*Whole document*

[ 1 Further documents are listed in the continuation of Box C. [X] See patent tamily annex.
* Special categories of cited documents “T” later document published after the mternaticnal filing date or priority
) o ) date and not in conflict with the aln]lvllgatlon but cited to understand
CAT document defining the general state of the art which is not considered the principle or theory underlying the invention
to be of particular relevance
) X document of particular relevance; the claimed invention cannot be
“E” earlier application or patent but published on or after the mternational considered novel or cannot be considered to mvolve an inventive
tiling date step when the document is taken alone
“L” document which may throw doubts on priority claim(s) or which is “Y"  document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to mvolve an inventrve step when the document is
special reagon {as specified) combined with one or more other such documents, such combination
. being obvious to a person skilled in the art
0" document referring to an oral disclosure, use, exhibition or other means N o
“&”  document member of the same patent tamily
P document published prior to the iternational filing date but later than
the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
13 May 2013 (13-05-2013) 15 May 2013 (15-05-2013)
Name and mailing address of the ISA/CA Authorized officer
Canadian Intellectual Property Oftfice
Place du Portage I, C114 - 1st Floor, Box PCT Stephane Ouellette (819) 934-0089
50 Victoria Street
Gatineau, Quebec K1A 0C9
Facsimile No.: 001-819-953-2476

Form PCT/ISA/210 (second sheet ) (July 2009) Page 2 of 3




INTERNATIONAL SEARCH REPORT

International application No.

Information on patent family members PCT/CA2013/050056

Patent Document Publication Patent Family Publication

Cited in Search Report Date Member(s) Date

CA2354303A1 26 January 2003 (26-01-2003) CA2354303A1 26 January 2003 (26-01-2003)
CA2395034A1 26 January 2003 (26-01-2003)
WO03010076A1 06 February 2003 (06-02-

2003)

US5782426A 21 July 1998 (21-07-1998) AT215046T 15 April 2002 (15-04-2002)
CA2186811A1 30 March 1997 (30-03-1997)
CA2186811C 16 July 2002 (16-07-2002)
DE69620089D1 02 May 2002 (02-05-2002)
DE69620089T2 22 August 2002 (22-08-2002)
EP0765832A2 02 April 1997 (02-04-1997)
EP0765832A3 19 November 1997 (19-11-1997)
EP0765832B1 27 March 2002 (27-03-2002)
FI954631A 30 March 1997 (30-03-1997)
FI102826B 26 February 1999 (26-02-1999)
FI102826B1 26 February 1999 (26-02-1999)
JPHO9124198A 13 May 1997 (13-05-1997)

US6464161B1 15 October 2002 (15-10-2002) AT260216T 15 March 2004 (15-03-2004)

DE19848808A1 27 April 2000 (27-04-2000)

DE39908631D1 01 April 2004 (01-04-2004)
EP0997418A1 03 May 2000 (03-05-2000)
EP0997418B1 25 February 2004 (25-02-2004)

US6709549B2 23 March 2004 (23-03-2004) AT306452T 15 October 2005 (15-10-2005)
BRO208715A 20 July 2004 (20-07-2004)
CA2441196A1 10 October 2002 (10-10-2002)
CNI1500058A 26 May 2004 (26-05-2004)
DE02704040T1 08 July 2004 (08-07-2004)
DEG60206608D1 23 February 2006 (23-02-20006)
DE60206608T2 03 August 2006 (03-08-2006)
EP1373113A1 02 January 2004 (02-01-2004)
EP1373113B1 12 October 2005 (12-10-2005)
US2002139499A1 03 October 2002 (03-10-2002)
WO02079063A1 10 October 2002 (10-10-

2002)

WO2004110910A1 23 December 2004 (23-12-2004) WO2004110910A1 23 December 2004 (23-12-2004)

WO2004110910A9 28 July 2005 (28-07-2005)

Form PCT/ISA/210 (patent family annex ) (July 2009)

Page 3 of 3




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - claims
	Page 37 - claims
	Page 38 - claims
	Page 39 - claims
	Page 40 - claims
	Page 41 - claims
	Page 42 - claims
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - drawings
	Page 66 - drawings
	Page 67 - drawings
	Page 68 - drawings
	Page 69 - drawings
	Page 70 - drawings
	Page 71 - drawings
	Page 72 - drawings
	Page 73 - drawings
	Page 74 - drawings
	Page 75 - drawings
	Page 76 - drawings
	Page 77 - drawings
	Page 78 - drawings
	Page 79 - drawings
	Page 80 - drawings
	Page 81 - wo-search-report
	Page 82 - wo-search-report

