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ABSTRACT
Apparatus and processes for producing paper roll products with spaced core
sections. A core substrate 1s arranged on a mandrel, and then divided into a
plurality of core sections. The core sections are then separated from each other on

the mandrel to form gaps between the core sections. Paper web material can then be
wound onto the separated core sections to form a log of rolls. The log 1s then cut

into final paper roll products.
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CORE REDUCTION METHOD AND APPARATUS

FIELD OF THE INVENTION
The mnvention disclosed herein relates to paper roll products with cores, and
more particularly to processes and apparatus for reducing the amount of core stock

used in paper roll products.

BACKGROUND OF THE INVENTION

Paper roll products, such as toilet tissue rolls and paper towel rolls, typically
include a paper web material that is wound around a central core. The core helps to
support the paper web material and define the shape of the roll, as well as define a
central opening for interaction with a support structure, such as a spindle, on a
suitable dispensing apparatus.

In many paper roll products, the core is a one piece structure that extends the
entire width of the roll product.

In some known paper roll products, the core is formed by core sections that
are spaced apart from each other to form a gap therebetween so that the total length
of the core sections is less than the width of the web material wound onto the core
sections. See, for example, U.S. Patents 3,437,388 and 3,438,589 to Jespersen. The
provision of spaced core sections separated by a gap helps to reduce the amount of
core stock material that is used, thereby reducing production costs. In some
instances, such as in the aforementioned Jespersen patents, the spaced core sections
also function to indicate to a user the depletion of the web material from the roll.

There 1s a continuing need for paper roll products with spaced core sections,
and for processes and apparatus used in the production of such paper roll products.

SUMMARY OF THE INVENTION

The invention relates to apparatus and processes for producing paper roil
products with spaced core sections. The apparatus and processes described herein
can be used to produce paper roll products of the type disclosed i, for example, U.S.
Patent 6,491,251,

In accordance with a first aspect of the invention, a process for producing
core sections for use in producing paper roll products is provided. The process
includes providing a core substrate; arranging the core substrate on a mandrel;
dividing the core substrate into a plurality of core sections; and separating at least
one core section from an adjacent core section on the mandrel to form a gap

therebetween.
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Preferably, each core section is separated from an adjacent core section to
form a gap between each of the core sections. By separating the core sections, and
subsequently winding paper web material onto the core sections, paper roll products
with spaced core sections can be produced.

In another aspect of the invention, a process of manufacturing cored paper
roll products is provided. The process includes arranging a core substrate on a
mandrel; dividing the core substrate into a plurality of core sections; separating the
core sections from each other on the mandrel to form a gap between each of the core
sections; and winding paper web material onto the core sections.

In yet another aspect of the invention, an apparatus for forming paper roll
products is provided. The apparatus includes a mandrel having a longitudinal axis,
and a core slitter assembly positioned adjacent the mandrel. The core slitter
assembly has a plurality of slitter mechanisms, and the slitter mechanisms are
mounted to be moveable between a non-cutting position where the shtter
mechanisms are away from the mandrel and a cutting position where the shitter
mechanisms are positioned to cut a core substrate disposed on the mandrel into a
plurality of core sections. In addition, a plurality of the shitter mechanisms are
mounted to be moveable relative to the mandrel in a direction parallel to the
longitudinal axis.

These and various other advantages and features of novelty which
characterize the invention are pointed out with particularity in the claims annexed
hereto and forming a part hereof. However, for a better understanding of the
invention, its advantages and objects obtained by its use, reference should be made
to the drawings which form a further part hereof, and to the accompanying
description, in which there is described a preferred embodiment of the 1nvention.

DESCRIPTION OF THE DRAWINGS

These and other features of the invention will now be described with
reference to the drawings of preferred embodiments, which are intended to illustrate
and not to limit the invention and 1n which:

Figure 1A illustrates a portion of an apparatus for forming paper roll
products according to the invention, with a core slitter assembly in the non-cutting
position; '

Figure 1B illustrates the slitter mechanisms of the core shitter assembly in the
cutting position to divide the core substrate into a plurality of core sections;

Figure 2A is a perspective view of the core splitter assembly and an

adjustment mechanism for one-half of the slitter mechanisms of the assembly.
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Figure 2B is a bottom view of the core splitter assemblies showing each
adjustment mechanism for each half of the slitter mechanisms.

Figure 3 illustrates one-half of the slitter assembly with the slitter
mechanisms disengaged from the core sections along with an adjustment
mechanism;

Figure 4 1llustrates the gripper mechanisms of the slitter mechanisms
engaged with the core sections;

Figure 5 illustrates the shtter mechanisms moved relative to the mandrel to
space the core sections from each other;

Figure 6 illustrates a slitter mechanism in detail;

Figure 7 illustrates pivoting of the shtter mechanism to engage the gripper
mechanism with the respective core section;

Figure 8 illustrates a position of the slitter mechanism where the gripper
mechanism does not engage the core section;

Figure 9 illustrates a shitter mechanism in the non-cutting position;

Figure 10 illustrates the web material prior to beginning winding onto the
spaced core sections; |

Figure 11 1llustrates a log of paper roll products after winding and after
being removed from the mandrel;

Figure 12 illustrates a plurality of paper roll products after cutting the log;

and
Figure 13 1llustrates a paper roll product produced according to the invention.

DETAILED DESCRIPTION OF THE INVENTION

With reference to Figure 1A, a core substrate 10 is 1llustrated as being
disposed on a mandrel 12 of a paper roll production apparatus. A paper roll
production apparatus suitable for practicing the invention is the Centrum Center
Winder available from Paper Converting Machine Company of Green Bay,
Wisconsin. The core 10, which 1s conventional in construction, is preferably made
from cardboard or other suitable paper-based material.

The core substrate 10 1s loaded approximately onto the center of the mandrel
12. During loading, the mandrel fingers of the mandrel are retracted to allow
loading. Once the core substrate 10 is in position, the mandrel fingers are extended
in order to hold the core substrate in place. The use of mandrel fingers and their
extension and retraction are known in the art. For example, see U.S. Patent
4,635,871. The mandrel 12 is mounted in known fashion so as to be rotatable in

order to wind paper web material onto core sections formed from the core substrate
10.
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Positioned adjacent the mandrel 12 1s a core slitter assembly 14 according to
the invention. The core slitter assembly 14 comprises a plurality of slitter
mechanisms 16 that are configured to cut the core substrate 10 into a plurality of
core sections. To accomplish cutting, each slitter mechanism 16 comprises a slitting
head that includes a cutting disk 18, and a slitter cylinder 20 for actuating the slitting
head toward and away from the mandrel 12. The cylinder 20 can be a pneumatic or
hydraulic cylinder. |

In Figure 1A, the cylinders 20 are disengaged so that the slitting heads are
retracted to permit loading of the core substrate on the mandrel 12. In Figure 1B, the
cylinders 20 are engaged to extend the slitting heads and the cutting disks 18 toward
the mandrel 12 into cutting position for cutting the core substrate 10 into a plurality
of core sections 22a, b,...n.

To achieve cutting, the mandrel 12 is rotated while the cutting disks 18 are
engaged with the core substrate 10. During cutting, the mandrel fingers are
preferably extended to assist in holding the core substrate, and the resulting core
sections 22a...n in place on the mandrel. Driven back-up rollers 24a, 24b (shown in
Figure 7) can also be used to assist the cutting process and limit bowing of the
mandrel 12 during cutting.

The cutting disks 18 are shown as being oriented in a plane substantially
perpendicular to the central axis of the mandrel 12 so that the cuts in the substrate 10
are made in a plane substantially perpendicular to the mandrel axis. However, the
cutting disks 18 could be oriented so that the cuts that are made are slanted or angled
relative to the mandrel axis.

In the preferred embodiment, the resulting core sections 22a...n each have a
length that is approximately 2/3 of the desired width of the finished paper roll
product. Other core section lengths could be used.

Mechanisms other than cutting disks 18 could be used to divide the substrate
10 into core sections 22a...n. For example, water jets or other industry methods
could be used to divide the substrate into the core sections. After the substrate is
divided into the core sections 22a...n, the core sections are separated from each
other to form a gap between each core section.

With reference to Figures 2-5, further details of the slitter assembly 14 are
illustrated. The shitter asseinb_ly 14 comprises first and second halves 15a, 15b each
of which comprises a plurality of slitter mechanisms 16, as best seen in Figures 2A
and 2B. Each slitter assembly half 15a, 15b is provided with an adjustment
mechanism 25a, 25b that 1s connected to the slitter mechanisms 16. The adjustment
mechanisms 25a, 25b are each configured and arranged to actuate the slitter
mechanisms 16 1n a direction parallel to the longitudinal axis of the mandrel 12.

4
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Each slitter mechanism 16 is also configured and arranged to engage a core section
such that when the slitter mechanisms are moved 1n a direction parallel to the
mandrel 12, the core section 22a...n engaged by the respective slitter mechamism 16
moves with the slitter mechanism to achieve separation of the core sections.

Figures 6-9 illustrate one of the slitter mechanisms 16 in detail, 1t being
understood that the other slitter mechanisms are substantially identical. The shitter
mechanism 16 includes a support bracket 26 comprising 2 support plate 28 and first
end plate 30 and a second end plate 32. As shown in Figure 6, the slitter cylinder 20
is mounted to one side of the end plate 30. In addition, a pair of bearing pads 34, 36
are mounted on the facing surfaces of the end plates 30, 32. Further, a shide block 38
defining a central opening 40 is fixed to the support plate 28. The purpose of the
bearing pads 34, 36 and slide block 38 will become apparent later in the description.

With reference to Figures 2A, 2B and 3, the adjustment mechanism 25a will
be described in detail. Figure 3 shows only the slitter assembly half 15a and its
associated adjustment mechanism 25a, with the half 15b being removed for clarity.
It is to be understood that, in operation, the slitter assembly half 15b would be
positioned to the left of the half 15a in Figure 3, and that the core substrate would
extend to the left in Figure 3 around the mandrel 12 to be engaged by the shitter
assembly half 15b. In addition, it is to be understood that the adjustment mechanism
25b is identical in construction and function to the adjustment mechanism 25a, but 1s
positioned on the opposite side of the slitter assembly 14 from the adjustment
mechanism 25a as shown in Figure 2B.

The adjustment mechanism 25a comprises, 1n the illustrated embodiment,
four rods 42a-d, the adjacent ends of which are fixed to a yoke 44. An actuating
cylinder 46 has an actuating rod 48 that is fixed to the yoke 44 approximate the
center thereof. The cylinder 46, which can be either pneumatically or hydraulically
actuated, extends or retracts the rod 48, which moves the yoke 44 1n a direction
parallel to the longitudinal axis of the mandrel 12. Movement of the yoke 44 causes
movement of the rods 42a-d,' which in turn results in movement of the slitter
mechanisms 16.

In the 1llustrated embodiment of the shitter assembly half 15a, there are three
slitter mechanisms 16 disposed on each rod 42a-d, with the rods extending through
the openings 40 in the slide blocks 38 of the respective slitter mechanisms. As
shown 1n Figures 2A and 3, the shide blocks 38 of adjacent shitter mechanisms 16 are
positioned at different locations along the length of the support plates 28. However,
the position of the slide blocks 38 of the three slitter mechanisms on each rod 42a-d
are positioned at the same positioﬁ on the support plates 28.
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The number of rods 42a-d and the number of slitter mechanisms 16 on each
rod can vary depending upon the number of slitter mechanisms that are provided. In
the illustrated embodiment, the slitter assembly half 15b mcludes 13 shtter
mechanisms, so that one of the actuating rods associated therewith will have a
different number of slitter mechanisms thereon compared to the other actuating rods.

A plurality of actuators comprising extension actuators 50a and retraction
actuators 50b are fixed to and move integrally with the rods 42a-d. The actuators
50a, 50b can comprise collars that are clamped onto the respective rods 42a-d.

There is one extension actuator 50a poSitioned to the left of each slide block to
engage the left sides of the slide blocks 38 when the rods 42a-d move, thereby
causing the slitter mechanisms to move to the left to a separated configuration (when
viewing Figures 3-5). The separated configuration and the engagement of the
extension actuators 50a with the left sides of the slide blocks are illustrated in Figure
5.

In addition, there is one retraction actuator 50b disposed on each rod 42a-d,
with each actuator 50b being positioned to the right (when viewing Figures 3-5) of
the rightmost slitter mechanism 16 on each rod 42a-d. As a result, when the rods
42a-d are retracted, the retraction actuators 50b engage the right sides of the
rightmost slide blocks to initiate return of the slitter mechanisms to a home position.
Blocks 65 (best seen in Figure 6) adjacent the top and bottom of the support plates
28 of the rightmost slitter mechanism 16 on each rod 42a-d engage the next adjacent
slitter mechanism 16 as the rods continue to retract. Similar blocks are on the
remaining slitter mechanisms, whereby as the rods retract, the slitter mechanisms
stack up as they are pulled back to the home position. The home position, the
engagement of the retraction actuators 50b and the slide blocks, and a small gap
between each slitter mechanism due to the blocks 65 i1s illustrated in Figure 3. A
stop 52 that i1s fixed to a frame (discussed below) is provided to contact the leftmost
slitter mechanism 16 to define the home position for the slitter mechanisms.

The actuators 50a, SOb are configured and arranged to effect sliding
movement of the slitter mechanisms 16 on the rods 42a-d from the home position
shown in Figure 3 to the separated configuration shown 1n Figure 5, and back again
to the home position with the aid of the blocks 65. The positioning of the actuators
50a, 50b on the rods 42a-d 1s such as to achieve equal spacing of the slitter
mechanisms 16 in the separated configuration as shown in Figure 5. The distance
cach slitter mechanism will move 1s the difference between the stroke of the cylinder
46 and each slide block's distance to the respective actuator 50a.

With reference to Figures 2A, 3, and 4, stops 100 are fixed to a frame 54 (to
be later described) on each side thereof. There is one stop 100 for each slitter
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mechanism 16 of each of the slitter assembly halves 15a, 15b. Each slitter
mechanism 16 includes a stop block 102, shown 1n Figure 6, that 1s fixed to the plate
28 at a location for engagementwith one of the stops 100. Each stop block 102 1s
adjustable upward and downward vertically on the respective plate 28 through the
use of bolts that extend through slots 104 1n the plate 28 for adjusting the vertical
position of the block 102. '

The shape and position of the blocks 102 on the slitter mechanisms 16 are
such that the blocks 102 engage a respective stop 100 once the slitter mechanisms 16
have been pushed into the separated configuration by the rods 42a-d, as shown 1n
Figure 5 for the slitter mechanisms 16 of the slitter assembly half 15a. The
engagement between the blocks 102 and the stops 100 prevents the slitter
mechanisms 16 from floating or moving further after they have been actuated into
their separated positions.

With reference to Figure 4, the distance L between the right side of the
actuator 50a and the left side of the slide block 38 for the leftimost slitter mechanism
16 on the rod 42a 1s tllustrated. The distance L defines the distance the actuator 50a
must move in order to cause movement of the slitter mechanism 16. This distance
gets smaller for rod 42b, smaller again for rod 42¢, and smaller again for rod 42d.
Similar distance relationships exist for the other actuators 50a and slide blocks on
the rods 42a-d. Thus, a single stroke of the cylinder 46 moves the slitter
mechanisms 16 to the positions shown in Figure 5.

The slitter mechanisms 16 are configured and arranged to engage the core
sections so that the core sections move with the shitter mechanisms. The means for
engaging and separating the core sections will now be described with reference to
Figures 7-8 along with Figures 2-6. As shown in Figures 2A, 3 and 7, a rectangular
frame 54 extends approximately the entire length of the mandrel 12 parallel thereto.
The frame 54 1s mounted for pivoting movement about a pivot axis A shown in
Figures 4 and 7. As shown in Figures 2A and 3, the cylinder 46 is mounted to the
side of the frame 54.

Shide rails 56a, 56b are fixed at the top and bottom of a portion of the frame
54. The shde rails 56a, 56b include rounded edges 58a, 58b that are received within
rounded pockets 60a, 60b formed in the bearing pads 34, 36 of the slitter
mechanisms 16. The slide rails 56a, 56b within the pads 34, 36 permit sliding
movement of the slitter mechanisms 16 relative to the frame 54. A pivot cylinder 62
1s connected to the frame to cause pivoting movement of the frame 54, and the slitter
mechanisms 16 disposed thereon, about the pivot axis A.

The disks 18 are used to affect separation of the core sections by pushing the
core sections into place as the rods 42a-d are actuated by the cylinder 46. To

7
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facilitate shiding of the disks 18 relative to the mandrel 12 after the disks have cut the
core sections 22a...n, the pressure in the cylinders 20 is lowered from that used
during the cutting phase. For example, during cutting of the core substrate 10 by the
disks 18, the pressure 1n the cylinders 20 1s about 60 ps1, which 1s reduced to about
10 psi when the disks 18 push the core sections.

With reference to Figure 6, the slitter mechanism 16 includes a gripper
mechanism 64 that 1s configured and arranged to engage a core section 22a...n as the
slitter mechanism 16 moves along the respective rod 42a-d. In the illustrated
embodiment, the gripper mechanism 64 comprises a plate that 1s made of a tlexible
material, such as spring steel. The plate is disposed adjacent the disk 18 and projects
beyond the end of the disk 18, as shown in Figures 7-9. To increase friction between
the gripper mechanism 64 and the core section, barbs or other friction enhancing
features could be provided on the gripper mechanisms. The gripper mechanisms 64
apply light pressure to the core sections to prevent the core sections from sliding
after the disks 18 have pushed them into position.

The operation of the entire apparatus will now be described. Initially, with
the cylinder 20 disengaged, a core substrate 10 is loaded onto the mandrel 12. With
the cylinder 20 disengaged, the disk 18 and gripper mechanism 64 are away from the
mandrel 12, which permits loadiﬁg of the core substrate without interference from
the disk 18 or gripper mechanism 64 (see Figures 1 and 9). Once the core substrate
1S in position, the cylinder 20 is engaged while the pivot cylinder 62 1s extended.
This brings the disks 18 into position to cut the core substrate 10 into the core
sections (see Figures 2 and 8). The mandrel 12 1s then rotated at least one full
revolution, so that the disks 18 cut the core substrate 10 into the core sections.

With the pivot cylinder 62 extended, the gripper mechanism 64 1s not
engaged with the core substrate (see Figure 8). With the cylinder 20 still engaged,
the pivot cylinder 62 is retracted which pivots the frame 54 and the slitter
mechanisms 16 of both slitter assembly halves 15a, 15b in a clockwise direction
around the pivot axis. This movement brings the gripper mechanisms 64 into
engagement with the core sections while maintaining the disks 18 in engagement
with the core sections (see Figures 4 and 7). With the gripper mechanisms engaged
with the core sections, the cylinder 46 of each actuating mechanism 25a, 25b is then
actuated to move the slitter mechanisms 16 parallel to the mandrel 12. With
reterence to Figure 2A, the slitter mechanisms 16 of the slitter assembly halve 15a
will be moved to the right, while the slitter mechanisms 16 of the slitter assembly
halve 15b will be moved to the left. The core sections are moved by the disks 18,
thereby separating the core sections on the mandrel 12 (see Figure 5). After the core
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sections are moved, the mandrel fingers will again be engaged in order to hold the
core sections in place during winding of the web material.

As descrnibed above, each core section 22a...n preferably has a length that is
approximately 2/3 of the desired width of the finished paper roll product. Further, it
1S preferfed that the gap that 1s formed between each core section after separation is
substantially 1/3 of the width of the finished paper roll product.

Turning to Figure 10, once the core sections are separated, a paper web
material 70 1s then wound onto the core sections by rotating the mandrel 12 until a
desired thickness 1s achieved. The paper web material is preferably toilet tissue.
However, other paper webs could be used, for example paper towels and other paper
products that are wound onto cores. ,

Once the desired thickness 1s achieved, the now formed log 72 of rolls is
removed from the mandrel 12, as shown in Figure 11. The log 72 is then cut
approximately through the center of each core section along cut lines CL as shown in
Figure 11. The log 72 1s preferably saw cut, although other cutting techmques could
be used as well.

The result, as 1llustrated in Figures 12 and 13, 1s a plurality of finished paper
roll products 80, each of which comprises a pair of core sections 82a, 82b that are
spaced apart from one another by a gap 84 approximate the center of the product 80,
and paper web material 86 wound onto the core sections 82a, 82b. A pair of scrap
rolls 88a, 88b are formed at the ends of the log, which can be recycled or thrown
away.

Many other configurations and methods could be used to produce a paper roll
product according to the principles of the invention. For example, the web 70 could
be slit as the web 1s being wound onto the mandrel 12. At the same time, slitters
could be used to cut the core sections during winding to cut the core sections to
correct size. This would eliminafe the need for a log saw to cut a log down into
separate roll products.

In addition, the gap 84 between the core sections 82a, 82b could be closer to
one end of the product 80 than the other end. Further, the product could be formed
with only one core section, in which a gap would exist at one end of the product or,
1f the single core section is located between the ends of the product, gaps would exist
at each end.

Moreover, rather than separating the core sections after cutting the core
substrate, the core substrate could be cut into full length cores and then a slitter

could cut the gap section out of the full length core section. The cut section would
then be cut away from the mandrel and then recycled.
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Instead of using the disks to separate the core sections, the gripper
mechanisms 64 could be used to achieve core section separation. In this
embodiment, the disks would disengage from the core sections when the pivot
cylinder 62 retracts, and the gripper mechanisms would need to be designed to
engage the core sections with sufficient force to achieve separation.

Further, gripping mechanisms other than plates could be used, for example
plastic or rubber fingers with or without friction enhancing features such as barbs.
Further, instead of pivoting the frame 54, the gripper mechanisms themselves could
be provided with separate actuators to affect engagement with the core sections.

The embodiments of the inventions disclosed\he_rein have been discussed for
the purpose of famihiarnizing the reader with novel aspects of the invention.
Although preferred embodiments have been shown and described, many changes,
modifications, and substitutions may be made by one having skill in the art without
necessarily departing from the spirit and scope of the invention.

10
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WE CLAIM:
1. A process for producing core sections for use in producing paper roll

products, comprising:
providing a core substrate;
5 arranging the core substrate on a mandrel;

dividing the core substrate into a plurality of core sections; and
separating at least one core section from an adjacent core section on the

mandrel to form a gap therebetween.

10 2. The process of claim 1, wherein the core substrate 1s loaded onto the
mandrel.
3. The process of claim 1, wherein the core substrate 1s divided into

more than two core sections.

15
4. The process of claim 1, wherein dividing the core substrate comprises

cutting the core substrate into the plurality of core sections.

S. The process of claim 1, comprising separating each core section from

20  an adjacent core section to form a gap between each of the core sections.

6. The process of claim 5, wherein the core sections are separated by

sliding a plurality of the core sections relative to the mandrel.

25 7. The process of claim 5, wherein each core section has a length that 1s

approximately 2/3 of the desired paper roll product width.

8. The process of claim 5, wherein each gap is approximately 1/3 of the
width of the desired paper roll product width.

30
9. A process of manufacturing cored paper roll products, comprising:

arranging a core substrate on a mandrel;
dividing the core substrate into a plurality of core sections;
separating the core sections from each other on the mandrel to form a gap

35  between each of the core sections; and
winding paper web material onto the core sections.

11
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10.  The process of claim 9, wherein the web material 1s a continuous paper
web that is wound onto all of the core sections to produce a roll product log, and further
comprising cutting the log into a plurality of individual roll products.

11.  The process of claim 9, wherein the web material is a plurality of paper

webs.

12.  The process of claim 9, wherein the core substrate is divided into more

than two core sections.

13.  The process of claim 9, wherein dividing the core substrate comprises

cutting the core substrate into the plurality of core sections.

14.  The process of claim 9, wherein the core sections are separated by

sliding a plurality of the core sections relative to the mandrel.

15.  The process of claim 10, comprising removing the log from the

mandrel prior to cutting the log.

16.  The process of claim 10, comprising cutting the log approximately
through the center of each core section.

17.  The process of claim 9, wherein each core section has a length that 1s

approximately 2/3 of the desired paper roll product width.

18.  The process of claim 9, wherein each gap is approximately 1/3 of the width
of the desired paper roll product width.

19.  An apparatus for forming paper roll products, comprising:

a mandrel having a longitudinal axis; and

a core slitter assembly positioned adjacent the mandrel, the core slitter
assembly having a plurality of slitter mechanisms, each slitter mechanism includes a
cutting disc and a gripper mechanism, and the slitter mechanisms are mounted to be
pivotable between a non-cutting position where the slitter mechanisms are away from the
mandrel, and a cutting position where the cutting discs are positioned to cut a core
substrate disposed on the mandrel into a plurality of core sections and the gripper
mechanisms are engageable on an outer surface of the core sections on the mandrel, and

the plurality of slitter mechanisms are mounted to be moveable relative to the mandrel in
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a direction parallel to the longitudinal axis to space apart the core sections along the
longitudinal axis while the gripper mechanisms maintain engagement with the outer

surface of the core sections.

20.  The apparatus according to claim 19, wherein the core slitter assembly
further includes an adjustment mechanism configured to move the slitter mechanisms

relative to the mandrel in the direction parallel to the longitudinal axis.

21.  The apparatus according to claim 19, wherein each gripper mechanism
comprises a plate that is fixed to the respective slitter mechanism adjacent to the cutting

disc.

22.  The apparatus according to claim 19, wherein the plurality ot the shitter
mechanisms are configured to cut the core substrate and to space apart the core sections

prior to a webbing material being mounted to the core sections.

23.  The apparatus according to claim 19, wherein the slitter mechanisms are
moveable between the cutting position and a gripper engagement position wherein the

gripper mechanisms engage the core sections.

24.  The apparatus according to claim 19, wherein the gnpper mechanisms
include friction enhancing members on a surface of the gripper mechanism that engages

the core sections.

25.  The apparatus according to claim 19, wherein the gripper mechanisms are

configured to hold the core section in the spaced apart orientation.

26.  An apparatus for forming paper roll products, comprising:
a mandrel having a longitudinal axis; and
a core slitter assembly positioned adjacent the mandrel, the core slitter
assembly having a plurality of slitter mechanisms, each slitter mechanism including a
cutting disc and a gripper mechanism, and the slitter mechanisms are mounted to be
moveable between a non-cutting position wherein the slitter mechanisms are away from the

mandrel, and a cutting position wherein the slitter mechanisms are positioned to cut a core
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substrate disposed on the mandrel into a plurality of core sections, and the plurality of

slitter mechanisms are mounted to be moveable relative to the mandrel in a direction

parallel to the longitudinal axis to space apart the core sections along the longitudinal axis;
wherein the slitter mechanisms are moveable between the cutting position and

a gripper engagement position wherein the gripper mechanisms engage the core sections.

277.  The apparatus according to claim 26, wherein the gripper mechanism

comprises a plate of flexible material.

28.  The apparatus according to claim 26, wherein the gripper mechanism

comprises a plate extending distally beyond a distal end of the cutting disc.



Docket No.: 7542.203US01

Title: CORE REDUCTION METHOD AND APPARATUS
Attormney e: JAMES A. LARSON

Phone N\ §2.332.5300

Sheet 1 of 15

Wbl

%F

]

P LI

oL O

|

FIG. | A

CA 02451937 2003-12-02




FIG. | §

T Ml Wl S v owm gk wa— .

Docket No.: 7542.203US01

Title: CORE REDUCTION METHOD AND APPARATUS

 JAMES A. LARSON
'9.332.6300 CA 02451937 2003-12-02

Attomey
Phone No.
Sheet 2 of 15

Adn

Jd & Y

;*hmm“—

eireind
il

i

(g IRUBLRLIR1 g1 iBli

(BRI IBUSIS I8 19181}

(RURURS I8

¥

|

’ - . - > > [ > ]
. - - ’ - - - 'S -

T (om I sl W IR Pl T

piaiulapialy

O I i HE 08 QiU AL

Ill I , III |Il L | Llel LI III II Il

Nid i1y il YR 3T (il

Mbviaes B Waleyees T SPPTEER S Seshnant BEEE @arvevpvss BN iy

il B Jnig  Jn

v . - - - -
'] . - - . -

L F——- . e o e piegilinienfP -t el lipue I PE— s B . N E——— . :]



CA 02451937 2003-12-02



FIG. 26

Docket No.: 7542.203UJS01

Title: CORE REDUCTION METHOD AND APPARATUS
Attomey' - JAMES A. LARSON

Phone No. 2.332.5300
Sheet 4 of 15

CA 02451537 2003-12-02




FIG. §

SQIBYNVIIVUIR Y L78 N/ oY 0w v a a

ket No.: 7542.203US01 -
Title: CORE "“DUCTION METHOD AND APPARATUS

Attormmey Nz AMES A. LARSON
Phone No.: 4...332.5300 CA 02451937 2003-12-02

Sheet S of 15

il e ~O
$ ‘ . 6/\\?
.J é\ ol
3 T‘\ \Q
S IR "l &
N
---mi'g K .,

1

P -

-
-« »
- 4
|

» & &

i

D sl
%20’ jg f%

&
X .
. 23+

I

|

(Y

2




FIG. 4

LUOCKEL INo.: 7542.203US01

Title: CORE REDUCTION MET HOD AND APPARATUS .

Attorney Name: JAM!
Phone No.: 612.332.5-
Sheet 6 of 15

LARSON

CA 02451537 2003-12-02 '




© Docket No.: 7542.203US01
Title: CORE REDUCTION METHOD AND APPARATUS
Atto  Name: JAMES A. LARSON

Phol. 2 6123325300 ca 02451937 2003-12-02
Sheet 7 of 15

it l!h

lln

Il: “l

S04

'l'.""
l - IIJ ui "
.w 2B

ir.!l

N

SO

S Oe.

A}

:”%

N A7 //R

%/

i 7

.

7

N— ity FrT—

|

0 T WAV ) 7




(F g
D
N
I
< 3
0. l
% g
m ¥
D o)
omﬂ
="
il 4 BN
e ©
MM@
o Z
DO N &
wmﬁl.
oD I
N2 gD
2DJ3
R
;mmwm
£0% 3%
gy @
kwﬁshw
MﬁM%S

FIG. 4




SN
.m".ﬂ;

CA 02451537 2003-12-02

1. JAMES A. LARSON
b .
RS

CONE REDUCTION METHOD AND APPARATUS

: : I
o A
O
™~ -
mm.. o
o .
[ 2N 65
g "
2 Mo
et L' ¥ 9
L .LE .
Vo= @
e ©
M..muhh
- < o, N

FIG. 7/




FIG. &

LOCKET INQ.. 7542.2030U801

Title: CORE REDUCTION METHOD AND APPARATUS
Attor ame: JAMES A. LARSON | -

Phone .. 612.332.5300
Sheet 10 of 15

CA 02451537 2003-12-02

J &e.

Y

S



ket No.: 7542.203US01
Title: COPE REDUCTION METHOD AND APPA S
Attomey 2: JAMES A. LARSON

AN
aN -

‘O’”‘

K

A

FIG. 9



pocket No.: 7542.203U801

Title: ~ORE REDUCTION METHOD AND APPARATUS

ame: JAMES A. LARSON

Phone ... 612.332.5300

Sheet 12 of 15

Attor

CA 02451537 2003-12-02

U7 C

<\ 1 v A A v v vzl vz v w4 W vd Wi vid Vo v VA Vo Wz ) Vezd i id i gl vz

e




- - A -

' - w—-——

[ lrirrun gy e e e A e P e e e, el

T —. — D e A e T e e N S eaa e RS o

s—-

4m\..\.w LIPS MR AR Y S P s i Nl B b s M g i i s i e e s Tl g e Sy M sgtl & sl S S Wt @ i i B Kt di Il s sl sl & & din VTR ORI VI A V7T vrk-x 53 .1\\wu.

7/ /7 . ‘7 sy /S /77y /7 777 . Y. 7y Y, oy S /7y d \\4. / 7/ 77y ’y Sy /s vy, 4\ 7
LA Lol A 0000 1eTlrd £0008 1Lld RU0oA kLl d RiiiA 1Lhd Lt WniA L L4 wiiia Lo Bhled Linid ULiih ReA il LA vl .mhd.\u. k\.ﬁmht

e —— e e e e e e ad

| \ _
b _

CA 02451537 2003-12-02

"8 REDUCTION METHOD AND APPARATUS

Z
S 17 ) .dw
e .
-
-d Qn

o & o

A

SERS
= N

& < : .QE

™~ i IV N

o it

i sy O

~hEGY

S 8

: 2

EL

s 5E%

W.ﬂﬁhh

b < B, N



FIG. 12

LOCKEU INOQ.: 7542.203U501 \
Title: CORE REDUCTION METHOD AND APPARATUS
Atto lame: JAMES A. LARSON

Phon. .: 612.332.5300

CA 02451937 2003-12-02
Sheet [4 of 15

§gb

&

SO

U N ——— ' i ¢ oot 1 & S GG, | et

E&



FIG. /?

= cq’"‘-t‘.”-}ud\‘l

Title: CO-RE

REDUCTION METHOD AND APPARATUS

Attomey N JAMES A. LARSON
\Phone No.: 332.5300
'Sheet 1S of 15 CA 02451937 2003-12-02

7/

4

be P e e e
I
!
{

-t

7’
7

¥

-*7~ﬂMh







	Page 1 - abstract
	Page 2 - abstract
	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 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - abstract drawing

