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INDENTED CORELESS ROLLS
AND METHOD OF MAKING THE SAME

FIELD OF THE INVENTION

This invention pertains to the field of commercial and consumer roll format
products such as, for example, absorbent paper products and which includes toilet
tissue and paper towels. More specifically, this invention relates to an improved
coreless roll of absorbent paper product that is formed so as to be easy to mount onto

a dispenser.

BACKGROUND OF THE INVENTION

Commercial and consumer absorbent paper products such as toilet tissue and
paper towels are typically distributed and dispensed in roll form, and nearly always
include a hollow cylindrical core that the product is wrapped about. The core is usually
some type of cardboard, which is giued together and to the product so that the core
stays intact and the product does not separate from the core. The product is then
dispensed by mounting the roll on a spindle, such as can be found on the ubiquitous
bathroom toilet roli dispenser, that passes through or otherwise penetrates the inner
space of the core. Some dispensers include pegs that penetrate the hollow space
within the core for only a limited extent, as demonstrated in U.S. Patents 390,084 and
2,905,404 to Lane and Simmons, respectively.

Recently, coreless rolls of toilet tissue have appeared on the market, primarily
in Europe, that are wound throughout the entire diameter of the roll. There are
advantages and disadvantages associated with the coreless rolls. Coreless rolls are
ecologically superior to cored rolls because no adhesives or throwaway materials are
used to make the product. In addition, more product can be provided in the space that
would otherwise have been occupied by the core. Cored rolls are more expensive to
manufacture than coreless rolls because of the expense of making the cores and
joining the cores to the product. In addition, coreless rolls have the advantage of
being less subject-to pilferage in commercial locations because of their inherent
incompatibility with conventional dispensers. On the other hand, there are dispensing
problems with coreless rolls that so far been difficult to overcome.



WO 99/12459 ) § PCT/US98/18655 ~

Conventional dispensers for coreless rolls typically include an enclosed
support surface that the roll is supported on as it turns, and an opening through which
the product is passed. While functional, these dispensers have some undesirable
characteristics, including an inability to control drag resistance to withdrawal of the
product, the fact that the product actually touches the inside of the dispenser, which
might be considered unsanitary by some consumers, and an inability to provide 180
degree product access to the consumer. Many of the above described problems would
be overcome if a dispenser existed for mounting a coreless roll to rotate about its axis,
as cored roll dispensers do. Unfortunately, such a dispenser has yet to be
successfully developed. '

One of the problems that stands in the way of the development of such a dispenser
involves how the coreless roll is to be centered on the dispenser. If the roll is not
centered, a rotating imbalance will be created as the roll turns. Also, the roll will be
prevented from dispensing product until expiration in the event that its winding axis is
not precisely centered on the dispenser. However, since the typical coreless roli has
flat, unbroken side surfaces, it is difficult to locate the location of the winding axis.

it is clear that a need exists for an improved system, method and product for
permitting the effective dispensing of coreless rolis of absorbent consumer and
commercial paper products.

SUMMARY OF THE INVENTION

The present invention addresses the problems described above by providing a
method of {reating a coreless roll of product to create a mounting hole in at {east one
end so the roll is self-supporting when mounted in a rotary dispenser.

The method includes the steps of: (a) providing a roll of product that is wound
throughout its diameter about a winding axis into a cylinder having first and second flat
ends; (b) positioning a face of an indenting tool at substantially the center of the
winding axis of the roll at least at one end; (c) pressing the face of the positioned
indenting tool into the end of the roll to generate a force substantially along the
winding axis sufficient to substantially permanently compress a portion of the coreless
roll, leaving an uncompressed portion of the roll to define a mounting hole having a
depth and having sides generally perpendicular to the end of the roll, the sides being
separated by a distance that is less than the depth of the hole; and (d) removing the
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indenting tool from the mounting hole without substantially deforrﬁing the sides of the
mounting hole. _

Generally speaking, the pressing step should compress a portion of the roll at
least 5 percent, based on the width of the roll. For example, the pressing step should
compress a portion of the roll at least 10 percent, based on the width of the roll.

The method may be adapted to high-speed manufacturing processes. The roll
of product may be moved along a conveyor or line. The coreless roll may be in
substantially continuous motion during the positioning, pressing and removing steps.
The positioning step may further include the step of securing the coreless roll utilizing
a positioning means. For example, the coreless roll may be inserted in a template, a
mold, clasp, grip or similar device.

The indenting tool may be part of a rotating element radially mounted so the
indenting tool is positionéd at substantially the center of the winding axis of a coreless
roll and pressed into the roll as the element rotates. In such configuration, it is
desirable for the face of the indenting tool to have a radius of curvature. The profile of
the indenting tool behind the face may be configured to avoid contact with the sides of
the mounting hole. For example, the face of the indenting tool may be larger in cross-
section or width than the portion of the tool (e.g., the stem or shaft) behind the face.

in an aspect of the invention, the pressing step may create sufficient axial
compression to generate corrugations generally about the winding axis of the roll over
at least a portion of the substantially permanently compressed portion of the roll.

The ends of the roll may be treated sequentially or may be treated
simultaneously. It is contemplated that only one end of the roll may be treated with the
other end of the roll being treated with a different tool, left untreated or subjected to a
completely different treatment.

According to the method of the present invention, the coreless roll may be a
coreless roll of an absorbent paper product. For example, the coreless rolt maybe a
coreless of a sanitary tissue product. The coreless roll desirably has a sufficient
firmness and/or density to hold the compressed portion of the web in its compressed
condition relatively indefinitely or at least for a substantial period of time.

According to an aspect of the invention, the method may further include a step
of wetting the tool prior to the completion of the pressing step. Alternatively and/for
additionally, the method may also include the step of wetting a portion of the side of
the roll that the tool will be applied to prior to the pressing step.
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In an embodiment of the invention, the pressing step may be performed by
rotating the tool about an axis of the tool as the tool is pressed into the side of the roll.
For example, the tool may be rotated clockwise or counter-clockwise somewhat
similar to a drill bit, bore, trepan or auger as itis préssed into the side of the roll.
Desirably, the tool is not configured to remove material from the roll during the
pressing step. However, it is éontemplated that some embodiments of the invention
may be practiced so as to remove material from the roll.

The method of the invention may be practiced so the uncompressed portion of
the roll defines a mounting hole having a depth, sides generally perpendicular to the
end of the roll, and a generally circular cross-section. The mounting hole may also
have a polygonal cross-section. The cross-section may be, triangular, square,.
diamond, semi-circular, “X", “Y” or "T” -shaped or the like. It is desirable that the
mounting hole héve has a cross-section width of at least 1 centimeter. If the mounting
hole has a circular cross-section, it is desirable that the diameter be at least 1
centimeter. in such embodiments, it is important that the sides are separated by a
distance that is generally less than the depth of the hole. The present invention also
encompasses a cbreiess roll of product-'th'at is manufactured according to the method
set forth above. |

The present invention encompasses a coreless roll of product that is self-
supporting in a rotary dispenser. The roll includes a rolled web of product that is
wound throughout its diameter about a winding axis into a cylinder having first and
second flat ends. At least one flat end defines a mounting hole at substantially the
center of the winding axis of the coreless roll. The mounting hole has a depth and has

. sides generally perpendicular to the end of the roll. The sides are separated by a
distance that is less than the depth of the hole such thaf the mounting hole is adapted
to receive a plunger-from a rotary dispenser.

The depth of the mounting hole may be at least about 5§ percent of the width of
the coreless roll. For example, the depth of the mounting hole may be at least about
10 percent of the width of the coreless 'roll. Generally speaking, it is desirable for the
depth of the mounting hole to run from about 1 to about 2 times the width of the hole.

Desirably, each flat end of the coreless roll defines a mounting hole at
substantially the center of the winding axis of the roll and at least one, and desirably
each, mounting hole has a depth and haé sides generally perpendicular to the end of
the roll, the sides béing separated by a distance that is léss than the depth of the hole.
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The momgnting hole may have a generally circular cross-section. Alternatively,
the mounting héie ;ianay have a polygonal cross-séét%n. The cross-section may be,
triangular, square, diamond, semi-circular, “X", “Y" or “T" -shaped or the like. It is
desirable that the mounting hole have has a cross-section width of at least 1
centimeter. If the mounting hole has a circular cross-section, it is desirable that the
diameter be at least 1 centimeter. it is contemplated that different cross sections
and/or different diameter and/or different depth mounting holes may be used.

in an embodiment of the invention, the coreless roll may include a substantially
permanently compressed portion at substantially the center of the winding axis of the
roll and an uncompressed portion at a flat end defining the mounting hole. A section
or portion of the compressed part of the roll may further include corrugations generally
about the winding axis of the roll. These corrugations are generally visible when the
roll Is substantially depleted and essentially the compressed portion remains. In one
aspect of the invention, the substantially permanently compressed portion of the roll
partially decompresses as the roll becomes substantially depleted. For example, the
compressed part of the roll may spring back slightly or exhibit some resilience and still
be substantially permanently compressed. The slight spring or resilience may be
useful to provide a force against a plunger of a rotary dispenser to help keep the roll in
place and to prevent overspin.

The coreless rofl may be a roll of an absorbent paper product. For example,
the absorbent paper product may be selected from paper towel, paper tissue, paper
wipers and the like. The coreless roll may be a roll of a nonwoven fabric or a textile.
For example, the nonwoven fabric may be a knit material, a woven material, a flocked
material, a stitch-bonded material, a meltblown fiber web, a spunbond filament web, a
bonded-carded web, an air-formed web, a coformed web and/or combinations of one
or more of the same. The coreless roll may be a roll of a composite material. For
example, the composite material may be a laminate material, a film-textile laminate, a
film-nonwoven laminate, an elastomeric composite material or the like.

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 the objects obtained by its use,-reference should be
made to the drawings which form a further part hereof, and to the accompanying
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descriptive matter, in which there is illustrated and described a preferred embodiment
of the invention.

BRI IPTI FT ING

FIG. 1 is a perspective view of a c_dnventional coreless roli of product.

FIG. 2A is an illustration depicting a first step in an exemplary process of
treating a coreless roll of product.

FIG. 2B is an illustration depicting another step in the process shown in FIG.
2A.
FIG. 2Cis an illustration depicting another step in the process shown in FIGS.
2A and 2B. '

FIG. 2D is an illustration depicting another step in the process shown in FIGS.
2A-2C.

FIG. 3 is an illustration depicting installation of an exemplary improved coreless
role on to a rotary dispenser.

FIG. 4 is an illustration of a detail of an exemplary coreless roll of product.
FIG. 5§ is an illustration of an exemplary coreless roll depicting axial
compaction. '

FIG. 6 is an illustration of an exemplary coreless roll depicting radial buckling.

FIG. 7 is an illustration of a detail of an exemplary method of treating a
coreless roll.

FIG. 8 is an illustration of a detail of an exemplary method of treating a
coreless roll.

FIG. 9 is an illustration of a detail of an exemplary method of treating a
coreless roll.

FIG. 10 is an illustration of a detail of an exemplary method of treating a
coreless roll.

FIG. 11 is an illustration of a detail of an exemplary method of treating a
coreless roll.

FIG. 12A is an illustration of a portion of an exemplary coreless roll depicting
axial compaction.

FIG. 12B is an illustration of a portion of an exemplary coreless roll depicting
axial compaction.
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FIG. 13 is an illustration of a portion of a non-compacted coreless roll.

DETAILED DESCRIPTION

Referring now to the drawings, wherein like reference numeral designate
corresponding structure throughout the views, FIG. 1 depicts a conventional coreless
role 10 which may be a roll of an absorbent paper product web 12. The coreless role
10 is symmetrical about a winding axis 16 and has a pair of oppositely facing flat side
surfaces 14 defined thereon which are substantially flat and unbroken. As may be
imagined from viewing FIG. 1, it is difficult to locate the winding axis 16, which
accounts for the difficulty of mounting such coreless rolls 10 onto rotary type
dispensers such as, for example, the dispenser that is depicted in FIG. 3.

FIGS. 2A-2D depict a method, according to an embodiment of the invention, of
treating such a coreless roll 10 of a material which may be an absorbent paper
product 12 so as to make it easier for a user to center a winding axis 16 of the
coreless roll 10 with respect to a dispenser, such as the dispenser 32 that is depicted
in FIG. 3. Referring to FIGS. 2A-2D, one method is performed by first dampening
selected portions of the two oppositely facing side surfaces 20, 22 of the coreless roil
10. In one embodiment, this is carried out by advancing a pair of nozzles 18,
respectively, toward the side surfaces 22 to dampen the central area of the side
surfaces 20, 22.

The pair of nozzles 18 are then retracted, as is also indicated diagrammatically
in FIG, 2A. Alternatively, the dampening depicted in FIG. 2A could be performed in
other ways, such as by using the indenting tool itself to perform the dampening. The
indenting tool could have a fluid passage defined therein, or a reservoir for holding the
dampening fluid.

As is shown in FIG. 2B, a pair of cylindrical tools 24, 26 are then advanced
toward the wetted center portion of the side surfaces 20, 22 of the coreless roll 10.
These tools 24, 26 may have a diameter that is within the range of substantially 1/32
of an inch to about one inch. More desirably, these tools 24, 26 have diameters that
are approximately one-half of an inch (about 1 centimeter). The tools 24, 26 may be
turned about their respective axis as they are advanced into the wetted sides 20, and
22 of the coreless roll 10, as is shown in FIG. 2C. in some embodiments, it is
generally thought that by wetting the area to be indented considerably less force is
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required to form the indentation. At the same time, the wetting may enable a more
uniform and molded appearance to be achieved when forming the depressioq or
mounting hole. In some embo'_diments, the indentatioh_may be made by a combination
of a rotary and piunging action. In some cases, a piston-like plunging action, without
the rotary motion and/or without dampening, has been found to damage the edges of
the hole or depression and lessons the likelihood of being able to obtain a uniform
molded appearance. “

After the step depicted in FIG. 2C, the tools 24, 26 are withdrawn, leaving the
completed improved coreless roll 28 of product depicted in FIGS. 2D and 3. As is
shown in FIG. 3, coreless roll 28 has a clearly defined depression 30 formed in the
respective side surfaces 20, and 22 thereof. o

The present invention aiso covers embodiments where the depth and the
dimensions of the depression or mounting hole exceed the ranges that previously
were considered. _Such embodiments are useful to proi(ide a coreless roll that is self-
supporting when r.hoﬁ_nted in a rotary dispenser, can be made less subject to pilferage,
and is more stable and provides more robust and reliable dispensing.

This may be accomplished by a method of treating a coreless roll of product to
create a mounting hole in at least one end so the roll is-"'self-supporting when mounted
in a rotary dispenser. Referring now to FIG. 4, there is shown a cross-section view of
a coreless roll 10 with a mounting hole 100. The mounting hole 100 has a width “W”
and a depth “D”. According to the invention, the depfh D of the mounting hole 100
should be at least as great as the width “W” of the mounting hole 100 and is desirably
greater than the width of the mounting hole. As can be seen in FIG. 4, this
relationship should establish a generally parallel, axially-oriented surface at the sides
102 of the mounting hole 100. in order to provide stable, robust and reliable
dispensing as well as to make the coreless roll less susceptible to pilferage, it is
desirable that the mounting holes have a circular cross section have a diameter
ranging from about 0.25 inch to about 1.75 inch and a depth of at least about 1 times
the width. Desirably, the depth may range from about 1 to about 2 times the width. It
is contemplated that depths of greater than about 2 times the width may be used.

The method includes the steps of: (a) providing é roll of product that is wound
throughout its diameter about a winding axis into a cylindér having first and second flat
ends; (b) positioning a face of an indenting tool at substéntially the center of the
winding axis of the roll at least at one end; (c) pressing the face of the positioned
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indenting tool into the end of the roll to generate a force substantially along the
winding axis sufficnt to substantially permanentiy émpress a portion of the coreless
roll, leaving an uncompressed portion of the roll to define a mounting hole having a
depth and having sides generally perpendicular to the end of the roll, the sides being
separated by a distance that is less than the depth of the hole; and (d) removing the
indenting tool from the mounting hole without substantially deforming the sides of the
mounting hole.

Generally speaking, it is desirable that the roll of product, especially a roit of
absorbent paper product, have a relatively high level of density. Desirably, the density
or firmness of the roll will be greater than rolls of similar product wrapped around a
conventional core. The density of the roll may be determined by conventional
techniques. The firmness of the roll maybe determined utilizing a Firmness Tester
such as, for example, a Kershaw Roll Firmness Tester, Model 4Z289B(1) available
from Kershaw Instrumentation, Inc., of Swedesboro, New Jersey. The tester may be
equipped with a standard spindle RDSA-1 A40.

According to an embodiment of the invention, it is important that the indenting
tool is applied at substantially the center of the roll and compresses the center of the
roll with a force that is substantially aligned along the winding axis of the roll. Itis
desirable that the force be sufficient to generate axial compaction of the center of the
roll as shown in FIG. 5. In FIG. 5, a coreless roll 10 is shown with a tool 200 inserted
in the roll. A central portion 104 at about the winding axis 106 is compressed axially.
Generally speaking, satisfactory levels of axial compaction may be achieved with
certain types of coreless rolls such as, for example, high density rolls of paper tissue,
when the pressing step compresses the central portion of the roll at least 5 percent,
based on the width of the roll. For example, desirable levels of axial compaction may
be achieved when the pressing step compress a central portion of the roll at least 10
percent, based on the width of the roll,

If the compression forces are not almost completely axial, the central core will
fail by bowing out to one side as shown in FIG. 6. In FIG. 6, a coreless roll 10 is shown
with a tool 200 inserted in the roll. A central portion 108 at about the winding axis 106
is shown buckling out to one side. This failure may be described as radial buckling.
Not only does such failure deforms the indentation shape, it may also create an off

center indentation and may even deform the entire roll.
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The method of the present inve_ntibn may be adapted to high-speed
manufacturing processes. The roll of product may be moved along a conveyor or line
such that the oofelesjs roll may be in substantially continuous motion during the
positioning, pressing and removing ste'ps.

In some emb?diments, the indenting tool may be part of a rotating element
radially mounted above and/or below the roll as it passes a treatment station.
Referring now to FIG. 7, there is shown a conveyor Sy_stem 110 which carries the roll
10 in a direction as iri;dicated by the arrows associated therewith.

A first tool 20() is part of a rotating element 202 and a second tool 200’ is part
of a second rotating _élement 202'. Each element and tool is positioned at
substantially the center of the winding axis 106 of the coreless roll 10 and pressed into
the flat surfaces 112 and 112’ of roll as each respective element rotates in the
direction of the afrows_ associated thereWith. The rotation of the elements 202, 202’ is
adjusted so the tools 200, 200’ track the center of the winding axis 106 of the coreless
roll 10 as it is carried along by the conveyor system 110.

in such configuration, it is desirable for the face' of the indenting tool to have a
radius of curvature. lf the face of the tool 200 was flat or conical, the tool would have a
contact point the was not parallel to the flat surface 112 and 112’ of the roll. Thisis
illustrated in FIG. 8 which shows a flat-faced tool 300 as it rotates (in the direction of
the arrow associated therewith) into the flat surface 112 of a coreless roll. The arrow
labeled “f” extending from the flat face is intended to generally represent the direction
of the force applied by the face of the tool. Note that ihe force is not perpendicular to
the face of the roll at all times. This condition is thought to result in the failure
described as radial buckling. |

One desirable embodiment of the present invention may be seen in FIG. 9,
which shows a radially faced tool 302 as it rotates into the flat surface 112 of a
coreless roll. The arrow labeled “f" extending from the flat face is intended to
generally represenf the direction of the force applied by the face of the tool. Note that
the force is depicted as generally perpendicular to the face of the roll at all imes. This
is condition is generally thought to product the desired axial compaction of the center
of the roll and avoid the failure described as radial buckling.

in an embodiment of the present invention, the profile of the indenting tool
behind the contact head or face may be configured to avoid contact with the sides of
the mounting hole. For example, the face of the indenting tool may be larger in cross-
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section or width than the portion of the tool (e.g., the stem or shaft) behind the face.
This is generallyilliiétrated in FIGS. 10 and 11. FIG. 40 shows a tool 400 with a radial
face 402 and a straight stem or shaft 404 as the tool contacts the flat surface 112 of
the roli 10 while the tool 400 rotates in the direction of the arrow associated therewith.
As can be seen in FIG. 10, an edge of the shaft 404 well above the face 402 contacts
the roll. This is more likely to be encountered when the depth of the hole is equal to or
greater than the width as is specified in the present invention. Contact of the edge of
the shaft 404 with the flat surface of the roll typically deforms the side of the mounting
hole so the roll may be difficult to mount in a rotary dispenser and/or may produce
buckling or deformation of the roll.

FIG. 11 is an illustration of an exemplary tool configuration which avoids this
problem. A tool 410 with a radial face 412 and a narrow stem or shaft 414 contacts
the flat surface 112 of the roll 10 while the tool 410 rotates in the direction of the arrow
associated therewith. As can be seen in FIG. 11, the edge of the shaft 414 well above
the face 412 avoids contact with the roll. This configuration permits satisfactory
formation of a mounting hole wherein the depth of the hole is equal to or greater than
the width as is specified in the present invention.

In an aspect of the invention, the pressing step may create sufficient axial
compression to generate corrugations generally about the winding axis of the roll over
at least a portion of the substantially permanently compressed portion of the roll. This
is fllustrated in FIG. 12A which shows a core 500 of a substantially depleted rolt
exhibiting the results of axial compaction in the form of corrugations 502 generally
over the entire compressed portion of the roll. As the roll is depleted, the corrugations
502 have a tendency to recover or expand the core 500 a small amount in the
direction shown by the arrows associated therewith. This phenomena heips keep the
substantially depleted roll from popping out of a dispenser. If the dispenser is the type
that has spring-toaded plungers, axial compaction helps to prevent the substantially
depleted core from bowing or buckling so as to be unsuitable for further dispensing.
FIG. 12B is an illustration which shows a core 500 of a substantially depleted rofi
exhibiting the results of axial compaction in the form of corrugations 502 generally
over only small sections of the compressed portion of the roll. Generally speaking, the
advantages of axial compaction may still be present even when corrugations are
present only over small sections of the compressed portion of the roll.
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FIG. 13 is an illustration of a core 600 of a substantially depleted roll lacking
any significant axial compaction which may appear in the form of corrugations on the
compressed portion of the roll. As the roll is depleted, the non-compacted core 600
may bend or bow"wh'gn subjected to pressure from spring-loaded plungers in a rotary
dispenser. | ': .

The present invention encompasses a coreless roll of product that is self-
supporting in a rotary dispenser. The roll includes a foll_gd web of product that is
wound throughout its diameter about a winding axis intq a cylinder having first and
second flat ends. At least one flat end defines a modnﬁng hole at substantially the
center of the winding axis of the coreless roll. The mo_'uﬁting hole has a depth and has
sides generally perpendicular to the end of the roll as shown in FIG. 4. The sides are
separated by a distan;:e that is less than the depth of the hole such that the mounting
hole is adapted to _teceive a plunger from a rotary dispeﬁser.

The depth of the mounting hole may be at least _é;bout 5 percent of the width of
the coreless roll. For éxample, the depth of the mounﬁing hole may be at least about
10 percent of the Width of the coreless roll. Generally sp_éaking, it is desirable for the
depth of the mounting' hole to run from about 1 to about-2 times the width of the hole.
Desirably, each flat end of the coreless roll defines a'mohnting hole at substantially
the center of the -windihg axis of the roll and at least on’e’.: and desirably each,
mounting hole has a dé,pth and has sides generally pérpg_andicular 1o the end of the
. roll, the sides being se_p,_arated by a distance that is less than the depth of the hole.

The mounting hole or holes may have a generally circular cross-section. The
mounting hole may also have a polygonal cross-section. The cross-section may be,
triangular, square, d_iambnd, semi-circular, “X", “Y” or “T” -shaped or the like. It is
desirable that the m'our.iting hole have has a cross-section width of at least 1
centimeter. If the mounting hole has a circular cross-section, it is desirable that the
diameter be at least 1 centimeter. It is contemplated that different cross sections
and/or different diametér and/or different depth mounting holes may be used.

Inan embodime’nt of the invention, the coreless rb!l may include a substantially
permanently compressed portion at substantially the center of the winding axis of the
roll and an uncompreséed portion at a flat end defining thé mounting hole. A section
or portion of the compressed part of the roll may further include corrugations generally
about the winding axis of the roll as shown in FIGS. 12A and 12B. These corrugations
are generally visible when the roll is substantially depleted and essentially the
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compressed portion remains. In one aspect of the invention, the substantially
permanently cdfifessed portion of the roll partidily #ecompresses as the roll
becomes substantially depleted as described above. For example, the compressed
part of the roll may spring back slightly or exhibit some resilience and stifl be
substantially permanently compressed. The slight spring or resilience may be useful to
provide a force against a plunger of a rotary dispenser such as, for example, of the
type shown in FIG. 3 to help keep the roll in place and to prevent overspin.

Referring now to FIG. 3, the invention also includes a method of mounting the
improved coreless rolf 28 (which may be a roll of absorbent paper product) onto a
dispenser, such as the dispenser 32 shown in FIG. 3 that is mounted to a wall 34.
This is accomplished by locating the depressions 30 that are formed in the respective
side surfaces of the improved coreless roll 28, then aligning the coreless roll 28 with
respect to the dispenser 32. In practice, this is done by aligning the depressions 30
with dowels or plunger 36, 38 in the dispenser 32. The dowels or plungers 36, 38 may
have pins 40, 42 extending from ends thereof to further aid in retention of the coreless
rolt 28 on the dispenser 32 during operation. A retracting mechanism 44 may be
provided to retract the second dowel 38 for ease of installation and/or removal of a
coreless roll 28 from the dispenser 32.

It is to be understood, however, that even though numerous characteristics
and advantages of the present invention have been set forth in the foregoing
description, together with details of the structure and function of the invention, the
disclosure is illustrative only, and changes may be made in detail, especially in matters
of shape, size and arrangement of parts within the principles of the invention to the full
extent indicated by the broad general meaning of the terms in which the appended
claims are expressed.
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WHAT IS CLAIMED IS:

1. A method of treating a coreless roll of product to create a mounting
hole in at least one end of the roll to provide a Self»supporting roll for mounting in a
rotary dispenser, the method comprising steps of:

providing a roll of product that is wound throug!\out its diameter about a
winding axis into a cylinder having first and second ﬂat_'_ends;

positioning a face of an indenting tool at substantially the center of the winding
axis of the roll at least at one end; o

pressing the face of the positioned indenting_ tool into the end of the roll to
generate a force éub_stantially along the winding axis sufficient to substantially
permanently compress a portion of the coreless roll, Ie?ving an uncompressed portion
of the roll to define a mounting hole having a depth and having sides generally
perpendicular to the end of the roll, the sides being se'pj_arated by a distance thatis
less than the depth of the hole; and _

removing the indenting tool from the mounting hole without substantially
deforming the sides of the mounting hole. i

2. The method of claim 1, wherein the pressing step compresses a portion
of the roll at least 5 percent, based on the width of the roll.

3. The method of claim 1, wherein the pressing step compresses a portion
of the roll at least 10 percent, based on the width of the roll.

4. The method of claim 1, wherein the coreless roll is in substantially
continuous motion during the positioning, pressing and removing steps.

5. The method of claim 1, wherein the indenting tool is part of a rotating
element radially mounted so the indenting tool is positioned at substantially the center

of the winding axis of a coreless roll and pressed into the roll as the element rotates.

6. The method of claim 1, wherein the face d_f the indenting tool has a
radius of curvature.
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7. The method of claim 1, wherein the profile of the indenting tool behind
the face is confijuréd to avoid contact with the sidiss &f the mounting hole.

8. The method of claim 1, wherein the pressing step creates sufficient
axial compression to generate corrugations generally about the winding axis of the roll

over at least a portion of the substantially permanently compressed portion of the roll.

9. The method of claim 1, wherein the positioning step further comprises
securing the coreless roll utilizing a positioning means.

10. The method of claim 1, wherein the ends of the roll are treated
sequentially.

11. The method of claim 1, wherein the ends of the roll are treated

simultaneously.

12. The method of claim 1, wherein the coreless roll is a coreless roll of an

absorbent paper product.

13. The method of claim 12, wherein the coreless roll is a coreless of a

sanitary tissue product.

14,  The method of claim 1, further comprising a step of wetting the tool
prior to the completion of the pressing step.

15.  The method of claim 1, further comprising the step of wetting a portion
of the side of the roll that the too! will be applied to prior to the pressing step.

16.  The method of claim 1, wherein the pressing step is performed by
rotating the tool about an axis of the tool as the tool is pressed into the side of the roll.
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17.  The method of claim 1, wherein the uncompressed portion of the roll
defines a mounting hole having a depth, sides generally perpendicular to the end of
the roll, and a generally circular cross-section, and wherein the sides are separated by
a distance that is less than the depth of the hole.

18.  The method of claim 1, wherein the uncompressed portion of the roll
defines a mounting hole having a depth, sides generally perpendicular to the end of
the roll, and a ge.ner_ally polygonal cross-section, and wherein the sides are separated
by a distance that is less than the depth of the hole.

19. A coreless roll of product that is manufactured according to the method
set forth in claim 1.

20. A coreless roll of product that is self-supporting in a rotary dispenser,
the roli comprising: "

a rofled web of product that is wound throughout its diameter about a winding
axis into a cylinder h?ving first and second flat ends; and

at least one flat end defining a mounting hole at substantially the center of the
winding axis of the obreless roll, the mounting hole having a depth and having sides
generally- perpendicular to the end of the roll, the sides being separated by a distance
that is less than the depth of the hole, . _

wherein the .mounting hole is adapted to receive a plunger from a rotary
dispenser.

21. The coreless roll of claim 20, wherein the depth of the mounting hole is
at least about 5 percent of the width of the coreless roll.

22.  The coreless roll of claim 20, wherein the depth of the mounting hole is
at least about 10 percent of the width of the coreless roll.

23.  The coreless roll of claim 20, wherein each flat end defines a mounting
hole at substantially the center of the winding axis of the coreless roll, at least one
mounting hole haVind a depth and having sides genera!ly perpendicular to the end of
the roll, the sides being separated by a distance that is }ess than the depth of the hole.

16




Pr————————————— = S S ———

wossizess [ININNAREANENR e
: * € L M 5 *

24.  The coreless roll of claim 20, wherein at least one flat end defines a
mounting hole hivirig a depth, sides generally pefpéndicular to the end of the roli, and
a generally circular cross-section, and wherein the sides are separated by a distance
that is iess than the depth of the hole.

25.  The coreless rolt of claim 20, wherein at least one flat end defines a
mounting hole having a depth, sides generally perpendicular to the end of the roli, and
a generally polygonal cross-section, and wherein the sides are separated by a
distance that is less than the depth of the hole.

26.  The coreless roll of claim 20, wherein the roll includes a substantially
permanently compressed portion at substantially the center of the winding axis of the
roll and an uncompressed portion at a flat end defining the mounting hole.

27.  The coreless roll of claim 26, wherein at least a portion of the
compressed portion of the roll includes corrugations generally about the winding axis
of the roll.

28.  The coreless rolt of claim 26, wherein the substantially permanently
compressed portion of the roll partially decompresses as the roll becomes

substantially depleted.

29. The coreless roll of claim 20, wherein the product is an absorbent paper
product.

30. The coreless roll of claim 29, wherein the absorbent paper product is
selected from paper towel, paper tissue, paper wipers and the like.

31. The coreless roll of claim 30, wherein the product is a nonwoven fabric.

32. The coreless roll of claim 20, wherein the product is a composite
material,
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