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(57) Abrégée/Abstract:

An apparatus (10) for cutting a roll of material (12) comprising an elongated blade (14) having a distal end (16), a cutting guide (13)
attached to the elongated blade and positioned to direct the distal end of the elongated blade towards the roll of material, and a
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(57) Abrege(suite)/Abstract(continued):

support (20) positioned to hold the roll of material approximate to the elongated blade. A method for cutting a roll of material having
an axis and a circumference Is taught. The method comprises radially cutting the roll of material from the circumference to the axis
by advancing the distal end of an elongated blade, then rotating the elongated blade relative the axis to cut the roll of material.
Alternately, the method teaches rotating the roll of material relative to the axis to cut the roll of material.
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ABSTRACT

An apparatus (10) for cutting a roll of material (12) comprising an elongated blade (14)
having a distal end (16), a cutting guide (18) attached to the elongated blade and positioned
to direct the distal end of the elongated blade towards the roll of material, and a support
(20) positioned to hold the roll of material approximate to the elongated blade. A method
for cutting a roll of material having an axis and a circumference is taught. The method
comprises radially cutting the roll of material from the circumference to the axis by
advancing the distal end of an elongated blade, then rotating the elongated blade relative
the axis to cut the roll of material. Alternately, the method teaches rotating the roll of

material relative to the axis to cut the roll of material.
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DESCRIPTION
PLUNGE CUT PAPER ROLL CONVERTER

TECHNICAL FIELD

The present invention relates generally to a roll converter machine
and more particularly to a device for cutting and finishing a paper roll or
similar sheet products supplied in large rolls.

A portion of the disclosure of this patent document contains
material that 1s subject to copyright protection. The copyright owner has
no objection to the facsimile reproduction by anyone of the patent
document or the patent disclosure, as it appears in the Patent and

Trademark office patent file or records, but otherwise reserves all

copyright rights whatsoever.
BACKGROUND ART

In a number of industries; sheet products are provided in large
heavy and bulky rolls. Often in the paper printing industry, rolls of
paper are not provided at a specific length for the desired printing
operation. For example, printing products, such as newspapers, may
have a desired width of 32 inches or 44 inches and the only paper roll that
1s available 1s a large roll measuring 120 inches wide. Therefore, an
effective way of cutting the large roll of paper to fhe desired width 1is
needed.

In addition, sometimes during the handling and storage of the
large rolls, the ends of the rolls become damaged, deformed, or otherwise
uneven making the roll unusable unless the damaged area is removed
and refinished. More severe instances of paper damage can be caused by
liquids leaking or spilling into the storage container area housing the roll
of paper. For example, water can appear in the storage area from roof
leaks or sprinkler discharges. The liquid absorbs into the paper causing
the paper to soften, deform and bulge. In some instance, one or both ends
of the paper as well as the circumiferential sides of the roll of paper might
be damaged due to the liquid. This type of damage requires the

converting of a relatively large amount of material from each end of the
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roll in order to salvage the undamaged area of the roll. In some instances,
the removal operation of must be performed in buildings having limited
overhead clearances.

Presently, several known devices and methods are used in the
industry to cut large rolls of material. However, most of these known
methods and devices have numerous drawbacks and are limited in scope.
For example, U.S. Patent No. 6,269,719 entitled “Roll Trimming
Machine” issued to Easton uses a cutting blade to grind off the end of the
roll that is to be removed. This prior art device renders the section of the
roll that 1s severed from the main part of the roll of material useless. This
type of device limits the effectiveness and usefulness because they are
incapable of removing large sections of the roll of material without
damage to the material removed.

Most of the prior art devices also lack the capability of
interchanging cutting elements to facilitate different types of cuts made
on the rolls of material being cut. The ability to change the cutting
apparatuses allow a varying degree of finishes to be applied to the ends of
the rolled material as required by the particular needs of a application in
which the rolls of materials will be used.

Prior art devices that use an elongated blade, or chainsaw: to cut a
roll of material use the elongated side of the blade to cut the roll of
material. For example, the L-M Equipment Co. Ltd. Model PS 1560-7-404
HC "Paper Cut Off Saw" cuts with the portion of the chain that is along
the longes£ axis on the elongated blade. This device uses the side of the
chain saw that is parallel to the longest axis of the chain saw to make the
initial incision into the rolled material. This device also uses this same
area to continue the cut through the roll of material. None of the chain
saw type prior art devices use the distal end, or the portion of the chain
saw that 1s parallel to the shortest axis of the chain saw to make the cut
into the roll of material. In fact, the L-M Equipment Co. device covers the

distal end of the chain saw and effectively eliminates this portion of the

chain saw as a cutting edge.
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What is need, then, is an apparatus and method for cutting large
rolls of material, such as rolls of paper, into a multiplicity of smaller sized
rolls at one location. The apparatus should be capable of handling a
various size rolls as well as aligning the roll of material if damaged to the
roll necessitates such realignment. This device should be capable of
removing damaged portions of the rolls without damaging the
remainder of the roll. This device should be able to finish and sand the
edge of a roll and be able to support the roll in various positions.

DISCLOSURE OF THE INVENTION

This patent teaches an apparatus for plunge cutting a roll of

material, comprising an elongated blade having a distal end, a cutting
guide attached to the elongated blade and positioned to direct the distal
end of the elongated blade towards the roll of material, and a support
position to hold the roll of material approximate to the elongated blade.

A method for plunge cutting a roll of material having an axis and a
circumference 1s also taught. The method comprises radially cutting the
roll of material by advancing the distal end of an elongated blade into the
roll of material, then rotating the elongated blade relative to the axis to
cut the roll of material. Alternately, the method teaches rotating the roll
of material relative to the axis to cut the roll of material.

T'he 1nvention is designed to convert, or resize, a large roll of rolled
sheet material, such as paper, paper products, sheet plastic, foil, or sheet
composite material into desired lengths and widths. This disclosure
teaches at least three embodiments of an apparatus design to accomplish
this task. Several methods of accomplishing this task are also provided.
In these embodiments and methods, the invention at least encompasses
plunge cutting a roll of material with an elongated blade.

In a first embodiment, the invention includes a housing that is
attached to a support. The support comprises a turntable, also called a
platform or pier, and a post. The turntable, upon which the roll of
material is placed, includes a horizontal surface that may rotate in either

direction relative to the post. In this embodiment the rotation of the roll
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of material on the turntable facilitates the cutting of the roll of material
by the apparatus.

Affixed to the surface of the turntable are support pads that are
vertically adjustable. The support pads are adjustable in a manner to
allow the central axis of the roll of the material to be placed perpendicular
to the turntable. On the edge of the turntable is a plurality of positioning
clamps used to engage the roll of material on its exterior surface and hold
the roll of material on the turntable. The positioning clamps are used to
maintain the alignment of the roll of material and to secure the roll of
material during the cutting process.

Attached to the housing is at least one stanchion, or tower. The
stanchion houses at least one cutting element used to sever the roll of
material. The cutting elements include an elongated blade, which can
also be described as a chain saw, used to make an initial cut into the roll
of material. The at least one stanchion, or an alternate stanchion, can
include a finishing device used to finish, which is also known as finely
cutting or detailing, the end of the roll of material once the chain saw has
made the initial cut of the roll of material. The finishing device can
include several rotating cutters or sanders used to detail, cut and finish
the rolled material.

The stanchions include cutting guides and position guides that
allow horizontal and vertical adjustment of the cutting elements to
desired positions relative to the roll of material. This allows a user of the
apparatus to divide the roll at numerous locations along the length of the
roll of material.

In an alternate embodiment, the turntable supports the stanchions
and cutting elements and is used to rotate the stanchions and cutting
elements relative to the roll of material. In this embodiment, a horizontal
stationary pier, or platform, would be used to support the roll of material.
A column extending from the platform to the housing, or base, would be
used to support the roll of material. The connection between the
turntable and the platform includes a bearing assembly that is used to

rotate the cutting elements relative to the roll of material.
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The connection between the stanchions and the turntable includes
support beams. The support beams would be used to support the weight
of the cutting elements. An additional stanchion supporting the power
unit for the apparatus could counterbalance the weight of the cutting
elements. On this second stanchion could also be a particle collection
device used to collect the bits of material as the roll of material is cut or
finished. This embodiment can also include an additional stanchion that
could house an operational area maintained by user of the apparatus to
facilitate operation of the apparatus. The stanchions could include
position guides to horizontally and vertically position the elements housed
on each stanchion, namely the cutting elements, the particle removing
devices, and the operator of the apparatus, with respect to the roll of
material.

In still another embodiment of this invention, the housing includes
a plurality of guide rails lying in a horizontal plane to which is affixed to a
series of support wheels, or rollers. The support wheels are used to
support the roll of material when the roll of material is lying in a
horizontal plane. The support wheels hold the roll of material as a whole
and the individual sections of the roll of material once the individual
sections are divided. These support wheels are also used to rotate the roll
of material about its horizontal central axis.

T'his second alternate embodiment could also include end supports
atfixed to the housing. These end supports include horizontally and
vertically adjustable end support spindles that will allow support and
rotation of the roll of the material from its central axis independently
from the support wheels. These support spindles are horizontally and
vertically adjustable to adapt to numerous lengths and diameters of a
variety of rolls of material. The support spindles also allow connection
and operation of various cutting elements that can be used to finely cut,
or finish, the end of the roll of materials as is required by the various
applications of the rolls of material.

Also affixed to the housing is at least one adjustable rail that is
offset from the support wheels. The at least one adjustable rail has at
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least one stanchion to which is attached at least one carriage, or cutting
guide, that supports a cutting element used to cut the roll of material.
The carriage is positioned such that when an elongated blade, or a
chainsaw, is used as a cutting element the elongated blade will plunge cut
the roll of material. Then the support wheels rotate the roll of material
until the roll of material is divided.

Finishing devices can also be attached to the carriages that are
supported by the stanchions to provide detailed cutting on the rolls of
material as required by the particular applications to which the roll of
materials are to be used.

Therefore, 1t is a general object of the present invention to provide
an apparatus for cutting a roll of material.

Another object of the present invention is to provide an apparatus
that cuts a roll of material within specific tolerances for specific uses of
the roll of material.

Still another object of the present invention is to provide an
apparatus that uses an elongated blade to cut a roll of material.

Yet another object of the present invention is to provide an
apparatus that has an initial cut and then a secondary, finishing cut on a
roll of material.

Another object of the present invention is to provide an apparatus
that cuts a roll of material into sub-sections that are useable as rolls of
material.

Still another object of the present invention is to provide an
apparatus that plunge cuts a roll of material.

Yet another object of the present invention is to provide a method
for plunge cutting a roll of material.

Numerous other objectives, features and advantages of the present
invention will be readily apparent to those skilled in the art, upon a
reading of the following disclosure, when taken in conjunction with the

drawings.
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Fig. 1 is a schematic side view of one embodiment of the current
invention shown with a roll of material on a rotating turntable and
multiple cutting elements on a stanchion.

Fig. 2 is a plan view of an alternate embodiment of the current
invention shown with multiple towers, multiple cutting elements, a
particle collection device, and an operating station. In this embodiment,
the stationary platform includes adjustable pads designed to correctly
position a roll of material with respect to the other rotating towers and
the elements that the towers support.

Fig. 3 is a schematic perspective view of still another embodiment
of the current invention. This embodiment is shown with multiple
stanchions supporting a variety of cutting elements. Both the roll of
material and the cutting elements can rotate to facilitate the cutting of
the roll.

Fig. 4A shows a partial plan view of one embodiment of the cutting
guides and the positioning guides used in the conjunction with the chain
saw cutting element of the current invention.

Fig. 4B shows a partial side view of the cutting guides and the
positioning guides shown in Fig, 4A. |

Fig. 4C shows a partial plan view of alternate embodiment of the
cutting guides and the positioning guides. Fig. 4C shows the elongated
blade protected, or retracted, within a sheath type cover comprising a
portion of the cutting guides.

Fig. 4D shows a partial side view of the cutting guides and the
positioning guides shown in Fig. 4C.

Fig. 5A 1s an isolated top-view showing an example of the
relationship between the elongated blade and the roll of material before
and after a plunge cut. The dotted shape in Fig. 5A shows a possible
location of the elongated blade after a plunge cut.

Fig. 5B 1s an isolated side view similar to Fig. 5A. Fig. 5B includes
an embodiment of the adjust pads and the spacers used to help

manipulate the roll of material.
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Fig. 5C 1s an 1solated top-view similar to Fig. A showing an
example of the relationship between the elongated blade and the roll of
material before and after a plunge cut. The dotted shape in Fig. 5C shows
a possible location of the elongated blade after a plunge cut and then a
partial rotation of the elongated blade, the roll of material, or both.

Fig. 6 1s a schematic plan view of a fourth alternate embodiment of
the current invention shown with multiple towers housing several cutting
elements. The towers are positioned around a rotatable turntable that
would hold and rotate the roll of material for cutting.

Fig. 7 1s an isolated perspective view of one embodiment of the
support. Fig. 7 shows the support comprising a rotating turntable
including a horizontal platform having circumferential fasteners and
adjustment pads.

Fig. 8A 1s a side-view of one embodiment of the support of the
current invention. Fig. 8A shows the roll of material not in perpendicular
alignment with the horizontal turntable due to a damaged area on the roll
of material.

Fig. 8B shows a side-view similar to Fig. 8A. Fig. 8B shows the
adjustment pads as well as fastening clamps placing the roll material in
correct alignment.

Fig. 9 i1s a schematic perspective view of a fifth alternate
embodiment of the current invention shown with support wheel housed
on‘ support rails holding the roll of material with its central axis in a
horizontal plane. Fig. 9 shows the elongated blade pointed at the roll of
material.

Fig. 10 1s a plan view showing an alternate embodiment similar to
the embodiment shown in Fig. 9. Fig. 10 shows multiple stanchions
supported by adjustable rails located adjacent to the horizontal guide
rails.

Fig. 11 is an end view showing an alternate embodiment similar to
the embodiments shown in Figs. 9 and 10. Fig. 11 shows a finishing

device attached to an end support.
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Fig. 12 1s an end view showing an alternate embodiment similar to
the embodiment shown in Fig. 11. Fig. 11 shows a finishing device
supported on a stanchion adjacent to the roll of material.

Fig. 13A shows a partial plan view of one embodiment of the
cutting guides and the positioning guides used in the conjunction with
router type cutting element of the current invention.

Fig. 13B shows a partial side view of the router type cutting
element shown in Fig. 13A.

Fig. 14A shows a partial plan view of one embodiment of the
cutting guides and the positioning guides used in the conjunction with a
planner or rotary drum type cutting element of the current invention.

Fig. 14B shows a partial side view of the planner or rotary drum
type cutting element shown in Fig. 14A.

Fig. 15A shows a partial plan view of one embodiment of the
cutting guides and the positioning guides used in the conjunction with
circular saw blade or sand disc cutting element of the current invention.

Fig. 15B shows a partial side view of the circular saw blade or sand
disc cutting element shown in Fig. 15A.

Fig. 16A shows a schematic cross-sectional view of one embodiment
of the support shown with a centering pin used to align the roll of
material.

Fig. 16B shows a schematic cross-sectional view of an alternate
attachment for the particle collection device on a centering pin.

BEST MODE FOR CARRYING OUT THE INVENTION
Reterring now to Fig. 1, the first embodiment of the apparatus of

the current invention is generally designated by the numeral 10. The
apparatus 1s an apparatus 10 for cutting a roll of material 12 comprising
an elongated blade 14, also known as a chainsaw 14, having a distal end
16, a cutting guide 18 attached to the elongated blade 14, and a support
20 positioned to hold the roll of material 12 proximate to the elongated
blade 14. The cutting guide 18 is positioned to direct the distal end 16 of
the elongated blade 14 towards the roll of material 12. The support 20

rotates the roll of material 12 in either a clockwise or counterclockwise
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direction after the elongated blade 14 has engaged the roll of material 12
to facilitate cutting of the roll of material 12. In this embodiment, the
elongated blade 14 is held stationary as the support 20 rotates the roll of
material 12. As seen in Fig. 5C, the elongated blade 14 includes a chain
22 and a set of cutting teeth 24 positioned on the chain 22 to cut the roll of
material 12.

As seen in Fig. 5A-5C, the cutting guide 18 is designed to direct the
distal end 16 of the elongated blade 14 toward the roll of material 12. The
distal end 16 is the end of the elongated blade 14 that is located generally
parallel to the shortest axis 17 of the elongated blade 14 and is
substantially arcuate in shape. The apparatus 10 plunge cuts the roll of
material 12, which is defined as cutting the roll of material 12 with the
portion of the chain that crosses the distal end 16 of the elongated blade
14. In a preferred embodiment, the apparatus 10 directs the distal end 16
of the elongated blade 14 to engage the circumference 26 in a
substantially perpendicular manner. It can also be described that the
cutting guide 18 directs the distal end 16 of the elongated end 14 at the
central axis 28 of the roll of material 12 along a radius 30 of the roll of
material 12. Thereby, the distal end 16 of the elongated blade 14 is the
first portion of the elongated blade 14 of the apparatus 10 to engage the
roll of material 12 as the apparatus 10 cuts the roll of material 12. The
dotted shapes 13 in Fig. 5A and 5C show a possible location of the
elongated blade 14 after a plunge cut.

It 1s preferred that the plunge cut occurs along a radius 30 of the
roll of material 12 and that it extends from the circumference 26 to the
central axis 28 of the roll of material 12. However, it is possible to plunge
cut the roll of material 12 wherein the elongated blade does not follow
directly along the radius 30. The plunge cut does not have to terminate at
the central axis 28, nor does the plunge cut have to be directed precisely
at the central axis 28. Also, it is not a necessity that the elongated blade
14 perpendicularly intersects the roll of material 12 during the plunge
cut. It 1s also possible to plunge cut the roll of material 12 to a depth such
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that the distal end 16 of the elongated blade 14 does not reach the central
ax1s 28 of the roll of material 12.

In a preferred embodiment as seen in Figs. 5A and 5B, the length
15 of the elongated blade 14 should to be at least equal to the radius 30 of
the roll of material 12 to be cut. This allows the elongated blade 14 to cut
from the circumference 26 of the roll of material 12 to the central axis 28
of the roll of material 12. However, the length 15 can be as long as the
size of cut the user desires to make.

In a preferred embodiment seen in Figs. 4A and 4B, the cutting
guide 18 comprises a carriage 32, guide rails 34, and a translation device
36. The translation device 36 can comprise several movement devices
known by one skilled in the art to impart movement, including, but not
limited to, a ball screw, a chain, a motor, a cylinder, and the like. A
combination of guide rails 34 and translation devices 36 can be used to
horizontally and vertically position the elongated blade 14 with respect to
the roll of material 12. This positioning, along with the plunge cut, allows
the section of material cut from the roll of material to retain the overall
integrity the section enjoyed before it was severed. For example,
characteristics such as the compact nature, the band strength, the
circumierence, and others are maintained in the severed section.

Referring again to Fig. 1, the apparatus 10 further includes a
stanchion 38, which can also be described as a tower 38, attached to the
cutting guide 18. The stanchion 38 includes at least one position guide 40
located on the stanchion 38 to vary the position of the cutting guide 18
and the elongated blade 14 relative to the roll of the material 12. As seen
in Figs. 2, 3 and 6, multiple stanchions 38 can be used to house various
cutting elements, namely elongated blades 14 and finishing devices 44.

The position guide 40 comprises a carriage 33, guide rails 35, and a
translation device 37. The translation device 37 can comprise several
movement devices known by one skilled in the art to impart movement,
including, but not limited to, a ball screw, a chain, a motor, a cylinder,
and the like. A combination of position guides 40 and cutting guides18

can be used to horizontally and vertically position the cutting guide 18
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and elongated blade 14 with respect to the roll of material 12. The
combination of the position guide 40 and cutting guide 18 can utilized to
cut numerous sizes and shapes of rolls of material 12 at varied
engagement angles.

The apparatus 10 further includes a motor 42 designed to operate
the various movement aspects of the apparatus 10. The motor 42 can be
located at numerous locations on the apparatus 10, including, but not
limited to, proximate to a stanchion 88 or within the housing 48 to
facilitate a smaller footprint space for the apparatus 10. The apparatus
10 can also include a power unit 43 that houses the motor 42. The power
umt 43 can include electrical or fluid power elements known in the
industry to produce motion from energy.

As seen in Fig. 1, the motor 42 can be operatively attached to the
support 20 :to rotate the support 20 and the roll of material 12 relative to
the elongated blade 14. As seen in Fig. 2, in an alternate embodiment the
motor 42 can be attached the cutting guide 18, the stanchion 38, and the
elongated blade 14 to rotate the cutting guide 18, the stanchion 38, and
the elongated blade 14 relative to the roll of the material 12. As seen in
Fig. 3, in still another alternate embodiment of this invention a first
motor 42 can be attached the cutting guide 18, the stanchion 38, and the
elongated blade 14 to rotate the cutting guide 18, the stanchion 38, and
the elongated blade 14 in one direction while a second motor (not shown)
1s attached to the support 20 to rotate the support 20 and the roll of
material 12 in the opposite direction. The various embodiments 6f the
invention may vary the particular element of the apparatus 10 that
rotates during the completion of the cutting of the roll of material 12 by
the chainsaw 14. However, in these embodiments the apparatus 10 still
plunge cuts a roll of material 12.

The apparatus 10 further includes a finishing device 44 positioned
proximate to the cutting guide 18 and the support 20 to finish, or acutely
cut, the roll of material 12. In one embodiment, the finishing device 44 is
removably attached to stanchion 38 to facilitate detailed cutting of the roll

of material 12 to match the final tolerances required for the particular
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uses of the roll of material 12. The carriage 32 of the cutting guide 18 is
designed to be interchangeable with multiple finishing devices 44. This
availability of a multiplicity of finishing devices 44 allows a user of the
apparatus 10 to create detailed fimishes on the cut ends of the roll of
material 12 as desired. Common attachment mechanisms known in the
art are used to removably attach the appropriate finishing device 44 as
desired.

In a preferred embodiment, the finishing device 44 is selected from
the group consisting of a rotary drum type cutter, a router type cutter,
and a circular saw type cutter, and a sander. Rach of these types of
finishing devices is known in the art to remove small quantities of
material from an item and provide accurate control over the removal of
those portions of material.

In a preferred embodiment, the length of each finishing device 44 is

at least as long as the radius 30 of the roll of material 12. In a more

- preferred embodiment, the length of each finishing device 44 is greater

than the radius 30 of the roll of material 12. However, the length of the
each finishing device 44 can be less than the radius 30 of the roll of
material 12 and still adequately provide a finishing cut to the end of the
roll of material 12.

Figs. 13A and 13B show details for the router type cutter 84
configured to include multiple router blades 86. In a preferred
embodiment, the overall length “L” of the router type cutter 84 can be
slightly greater than the radius 30 of the roll in order to cut across the
entire roll of material 12 in one revolution of the roll of material 12. In a
preferred embodiment, the multiple router blades 86 each have a
diameter “D” and are positioned in parallel rows in an offset
contiguration to cause each of the cutting paths (not shown) of the
multiple router blades 86 to overlap as the roll of material 12 is rotated.
The router type cutter 84 may be powered by a single motor (not shown)

or each router blade 86 may be powered by individual motors (not

shown).
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Figs. 14A and 14B show a planner type cutter 88, also known as a
drum type cutter 88. The planer cutter 88 may have straight or spiraled
blades (not shown) depending upon the material being cut.

Figs. 15A and 15B show a circular blade cutter 90 used as the

5 finishing device 44. The circular blade cutter 90 can be replaced by a
circular sander as dictated by the preferences of the user and the type of
material being cut.

The apparatus 10 can include numerous safety features designed
to facilitate the cutting of the roll of material 12. For example, 1t 1s

10 necessary to prevent excessive forces being applied to the roll of material
12 such as might result from a dull cutting element 14 or 44, or that
might be encountered when cutting various materials. This cutting force
maybe limited by various means, including an output torque regulator
(not shown) on the motor 42. Thus, when excessive cutting resistance 1s

15 encountered the advancement of the cutting devise is limited so as to
prevent movement or possible overturning of the roll of material 12 being
cut.

Fig. 2 shows an alternate embodiment of the apparatus 10. In this
embodiment, the support 20 includes a platform 50, also known as a pier

20 50, which is used to support the roll of material 12 1n a stationary
manner. A turntable 66 is shown including a plurality of support beams
52 supported on a bearing hub (not shown). The support beams 52 are
centrally attached to the bearing hub and are used to support the various
elements of the apparatus 10. For example, one side of the support beams

25 52 are used to support a particle collection device 46 and the power unit
43 while the opposite ends of the same support beams 52 are used to
support a stanchion 38 and its associated guides 18 and 40 and cutting
elements 16 and 44.

The stanchions 38 are equipped with jack screws (not shown) and

10 hold down bolts 64 that are used during the assembly of the apparatus 10
to align the towers 38 be affixed perpendicular to the support beams 52.

This embodiment also includes a particle collection device 46 and

operator platform 56. The particle collection device 46, also known as a
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material collector 46 and a dust collector 46, 1s used to collect the particles
of material produce when the cutting elements 14 and 44 engage the roll
of material 12. The particle collection device 46 comprises a motor
(not shown), blower (not shown), ducts (not shown), and bags (not
shown) for collection of the particles generated by the cutting devices 14
and 44 during the operation of the apparatus 10. The suction end (not
shown) of the particle collection device 46 can be located at numerous
positions on the apparatus 10 such that the suction. end 1s proximate to
the cutting elements 14 and 44 when the cutting elements 14 and 44 and
in operation. Ducts can connect the suction end to the bags. Support
beams 52 are used to support the particle collection device 46.

Support beams 53 can be used to support an operator area 56 and
operator lift 58. The operator area 56 and operator lift 58 are used to
house and maneuver a user of the apparatus 10 during operation of the
apparatus 10. Also located 1n the operator area 56 are the master
controls 60 for the apparatus 10.

Collectively turntable 66 and support beams 52 and 53 can be
rotated in either a clockwise or counterclockwise direction with \respect to
the support 20. This rotation allows the cutting elements 14 and 44 to cut
the roll of material 12 that should be placed on the platform 50. The
turntable 66 1ncludes an electrical slip ring (not shown) that allows the
conduction of electrical power from an external source (not shown) to the
rotating elements of the apparatus 10.

In this embodiment of the invention, the particle collection device
46, 1n conjunction with the power unit 43, acts a counterbalancing force to
the cutting elements 14 and 44 during the rotation of the apparatus 10.
This counterbalance force allows a stable rotation of the operator area 56
and the cutting elements 14 and 44 of the apparatus 10 around the roll of
material 12.

In this embodiment, various additional motion imparting devices
(not shown) can be used to power the particle collection device 46, the
chainsaw 14, the finishing device 14, the operator lift 58 and other

powered elements of the apparatus 10. The operator area 56, cutting
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cuide 18, positioning guide 40, and cutting elements 14 and 44 can be
operated by devices known in the art to create linear motion, including,
but not limited to, hydraulic cylinders, motors, pistons, chain links, rack
and pinions gears and the like. The power unit 43 can house these
additional motion imparting devices, or these devices can be located
proximate to the devices upon which they transfer energy.

The fact that the towers 38 of this embodiment of the apparatus 10
rotate allows tor the insertion of the roll of material 12 onto the apparatus
10 at any location in the 360 degree span of the apparatus 10. For
example, if the supply of the rolls of materials 12 are limited such that the
rolls 12 can only come from a specific direction, the elements of the
apparatus 10 can be rotated such that the elements of the apparatus 10
éan always be positioned to allow the rolls of material 12 to be loaded and
unloaded from that particular direction. In the embodiment shown in
Fig. 2, this direction would be opposite the operator area 56.

As seen in Figs. 8A and 8B, the apparatus 10 can cut rolls of
material 12 that have irregular ends 29, or damaged ends 92. This
accommodation is performed by adjustment pads 68 located on the
support 20. Kach adjustment pad 68 can increase in height to counteract
deformities in the irregular end 29 of a roll of material 12. This
adjustment allows the central axis 28 of the roll of material 12 to become
substantially perpendicular to the housing 48 of the apparatus 10. This
helps to insure a proper cut of the roll of material 12.

Also included on the support 20 are peripheral clamps 70, also
known as positioning clamps 70. These positioning clamps 70 are used
to secure a roll of material 12 to the turntable 66 when the roll of
material 12 is placed on the support 20. The positioning clamps 70 are
designed to move radially inward on the support 20 to engage the
exterior edge 26 or the circumference 26 of the roll of material 12 to
secure the roll of material 12 onto the support 20. Fig. 7 shows
alternate embodiments of the positioning clamps 71.

Fig. 16A shows a schematic cross-sectional view of one embodiment

of the support 20 shown with a centering pin 94 used to align a roll of
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material 12 with the support 20. The centering pin 94 can include ribs
96, which can also be call spines 96, which would extend to engage the
interior 95 of the roll of material 12 to help secure the roll of material 12.
Fig. 16B shows a schematic cross—sectional view of an alternate
attachment location for the particle collection device 46. The alternate
attachment is through the centering pin 96 which would be hollow.

Fig. 9-12 show still another alternative embodiment of the
invention. Fig. 9 is a schematic of this embodiment with the apparatus
generally designated by the numeral 100. The apparatus 100 1s shown
with a plurality of horizontal guide rails 72 affixed to housing 148. The
plurality of horizontal guide rails 72 are attached to a plurality of
support wheels 74, or support rollers 74. The elongated blade 14 is
direct at the roll of material.

In this embodiment, the horizontal guide rails 72 and support
wheels 74 comprise the support 120 of the apparatus 10. The support
wheels 74 are used to hold the roll of material 12 as the roll of material
12 1s cut by the apparatus 100. The support wheels 74 are adjustable
along the length 102 of the horizontal guide rails 72 allm;ving
positioning of the support wheels 74 as needed to support the entirety of
the roll of material 12 or the specific sections of the roll of material 12
as the sections are cut from the roll of material 12. As the support
rollers 74 are rotated, the roll of material 12 rotates about the axis 28 of
the roll of material 12.

As seen in Figs. 10 and 11, also attached to the housing 148 are
centrally located end supports 76. Attached to the end supports 76 are
horizontally and vertically adjustable roll support spindles 78 that are
designed to support and rotate the roll of material 12 from the central
axis 28 of the roll of material 12. The roll support spindles 78 are
horizontally and vertically adjustable using technology known in the art
to linearly move objects. This adjustment of the roll of support spindles

78 allows the apparatus 10 to cut a variety of sizes of rolls of materials
12.
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This embodiment includes a side rail 80 affixed to the housing
148 and located offset from the horizontal guide rails 72 and the
support wheel 74. Attached to the side rail 80 are position guides 140
and stanchions 138. The position guides 140 are placed on the side rails
80 to allow adjustment of stanchions 138 with respect to the horizontal
cuide rails 72. The stanchions 138 support at least one cutting guide
118 and at least one cutting element 14 or 44. The combination of the
cutting guide 118 and positioning guides 140 allow horizontal and
vertical alignment and positioning of the cutting elements 14 and 44
with respect to the roll of material 12 when the roll of material 12 is
placed on the apparatus 100.

As seen in Figs. 11 and 12, finishing devices 44 can be placed on
the stanchions 138 supported by the side rails 80 or finishing devices 44
can be placed on the end supports 76 in order to produce a finished end
to the roll of material 12.

As seen 1n Fig. 10, this embodiment can also include a second
side rail 80 positioned parallel to the horizontal guide rail 72 and
opposite the other side rail 80. This additional side rail 80 can allow
additional stanchions 138, position guides 40, cutting guides 118, and
cutting elements 14 and 44 to be used during the operation of the
apparatus 10.

Methods of Operation

A method for cutting a roll of material 12 having an axis 28 and a
circumference 26 i1s disclosed. As seen in Fig. BA, the method teaches
directing the distal end 16 of the elongated blade 14 toward the roll of
material 12. The distal end 16 is the end of the elongated blade 14 that is
located generally parallel to the shortest axis 17 of the elongated bladel4
and is substantially arcuate in shape. The method teaches plunge cutting
the roll of material 12, which is defined as cutting the roll of material 12
with the portion of a chain that crosses the distal end 16 of the elongated
blade 14. In a preferred embodiment, the method directs the distal end
16 of the elongated blade 14 to engage the circumference 26 i1n a

substantially perpendicular manner. It can also be described that the
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cutting guide 18 directs the distal end 16 of the elongated end 14 at the
central axis 28 of the roll of material 12 along a radius 30 of the roll of
material 12. Thereby, the distal end 16 of the elongated blade 14 is the
first portion of the elongated blade 14 of the apparatus 10 to engage the
roll of material 12 as the apparatus 10 cuts the roll of material 12.

It 1s preferred that the plunge cut occurs along a radius 30 of the
roll of material 12 and that it extends form the circumference 26 to the
central axis 28 of the roll of material 12. However, it is possible to plunge
cut the roll of material 12 wherein the elongated blade does not follow
directly along the radius 30. The plunge cut does not have to terminate at
the central axis 28, nor does the plunge cut have to be directed precisely
at the central axis 28. Also, it is not a necessity that the elongated blade
14 perpendicularly intersects the roll of material 12 during the plunge
cut. It 1s also possible to plunge cut the roll of material 12 to a depth such
that the distal end 16 of the elongated blade 14 does not reach the central
axis 28 of the roll of material 12.

Once the plunge cut is made, then the elongated blade 14 is
rotated relative to the axis 28 to cut the rolled material 12. In an
alternate method, the roll of material 12 is rotated relative the axis 28
to cut the roll of material 12. The roll of material 12 can be placed in
either a horizontal or vertical plane in order to achieve the cutting
method.

A user of the method would decide the dimensions of the roll of
the material 12 that need to be cut before proceeding to cut the roll of
material 12. Once this decision has been made, the elongated blade 14,
also known as chainsaw 14, is used to plunge cut the roll of material 12.
Once this initial cut is made, a user of the method has an option to
rotate the elongated blade 14 in either direction, rotate the roll of
material 12 in either direction, or to rotate both the roll of material 12
and the elongated blade 14 in opposite directions. In either case, a full
revolution of either the elongated blade 14 or the roll of material 12, or

a combination of both, will result in a section of the roll of material 12

being severed.



CA 02475138 2004-08-03

WO 2003/066258 PCT/US2003/003259

10

15

20

25

30

20

The roll of material 12 can be supported either on the ends of the
roll of material 12 or along the circumference 26 of the roll of material
12.

The method further includes removing particles of material as
the roll of material 12 is cut. This step of the method includes using a
standard particle collection device 46 to collect the pieces of material as
the pieces of material are cut or shaved from the roll of material 12
during the operation of the method.

After the initial cut has been made into the roll of material 12, an
acute cutting, also known as finishing, of the roll of material 12 is
periormed. This acute cutting allows a user of the method to cut the
roll of material 12 within specific tolerances that are needed for the roll
of material 12 to be used for its intended purpose. During the finishing
operation on the roll of material 12, the small particles of material are
removed to facihitate proper cutting, cleaning, and appearance of the
end of the roll of material.

As seen in Fig. 5B, the method also includes placing spacers 82 in
between the sections of the roll of material 12 as the elongated blade 14
mitially cuts the roll of material 12. The spacers 82 can be
incrementally inserted in the kerf 83 created by the cutting of the roll of
material 12 by the elongated blade 14. These wedge type spacers 82 are
used to support to portion of the roll of material 12 that is severed to
prevent damage to the roll of material 12 and to prevent the binding of
the elongated blade 14. In a preferred embodiment of the method, there
are four spacers 82 placed approximately 90 degrees apart along the
circumiference 26 of the roll of material 12 as the elongated blade 14
cuts the roll of material 12.

In an alternate embodiment of the method, a roll of material 12 is
placed upon a support 20. Then an elongated blade 14 is aligned using
position guides 40 and cutting guides 18 to direct the distal end 16 of
the elongated blade 14 towards the central axis 28 of the roll of material
12 along a radius of the roll of material 12. It can also be described that
this alignment is placing the distal end 16 of the elongated blade 14 to



CA 02475138 2004-08-03

WO 2003/066258 PCT/US2003/003259

10

15

20

25

30

21

perpendicularly intersect the circumference 26 of the roll of material 12.
The cutting guide 18 then directs the elongated blade 14 towards the
central axis 28 to the roll of material 12. Along this path, the elongated
blade 14 creates a radial cut into the roll of material 12 from the
circumference 26 to the central axis 28. During this initial cut the
particles of material are collected using a particle collection device 46.

Then the elongated blade 14 is rotated relative the central axis
28 1n order to cut the roll of material 12. The particles of material that
are generated during this cutting process remove particle collection
device 46. Spacers 82 are incrementally inserted into the cut made by
the elongated blade as the elongated blade rotates around the roll of
material 12.

Once the elongated blade has completed its rotation the severed
portion of the roll of material is removed and a finishing device is used
and then the remaining portion of the roll of material is ﬁnally cut, or
finished, to provide specific tolerances upon the roll of material as
required for this use at the specific applications of the roll of material
12.

Finally, the remaining portion of the roll of material 12 is
removed and used in its particular application.

In alternate embodiments of this alternate method, the elongated
blade is held stationary while the roll of material is rotated about its
axis. In still additional embodiments of this method both the roll of
material 12 and the elongated blade 14 are rotated in opposite
directions in order to complete the cut on the roll of material.

Thus, although there have been described particular embodiments
of the present invention of a new and useful Plunge Cut Paper Roll
Converter, it is not intended that such references be construed as

limitations upon the scope of this invention except as set forth in the

following claims.
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WHAT IS CLAIMED I8:

1. An apparatus for cutting a roll of material, comprising:

an elongated chain saw blade;

a cutting guide attached to the elongated chain saw blade and positioned to direct a
distal end of the elongated chain saw blade into the roll of material such tha the distal end of the
elongated blade plunge cuts into the roll of matenal; and

a support positioned to hold the roll of material proximate to the elongated chain saw

blade.

2. The apparatus of claim 1, further including a stanchion attached to the cutting guide and
including at least one position guide located on the stanchion to vary the position of the cutting

gulde and the elongated chain saw blade relative to the roll of material.

3. The apparatus of claim 2, wherein:
the roll of material includes an axis; and
the at least one position guide is located on the stanchion to vertically vary the

position of the elongated chain saw blade relative to the axis.

4. The apparatus of claim 2, wherein:
the roll of material includes an axis; and
the at least one position guide is located on the stanchion to horizontally vary the

posttion of the elongated chain saw blade relative to the axis.

5. The apparatus of claim 1, wherein the elongated chain saw blade includes a chain and a set

of cutting teeth positioned on the chain to cut the roll of material.

6. The apparatus of claim 1, further including a motor attached to the support to rotate the

support and the roll of material relative to the elongated chain saw blade.
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7. The apparatus of claim 1, further including a motor attached to the cutting guide and the

elongated chain saw blade to rotate the cutting guide and the elongated chain saw blade relative

to the roll of matenal.

8. The apparatus of claim 1, wherein the cutting guide directs the distal end of the elongated

chain saw blade to initially engage the roll of matenal.

9. The apparatus of claim 1, wherein the cutting guide directs the distal end of the elongated

chain saw blade to perpendicularly intersect the roll of material.

10. The apparatus of claim 1, wherein: the roll of matenal further includes an axis and a radius;
and
the cutting guide directs the distal end of the elongated chain saw blade toward the

ax1s and along the radius of the roll of material.

11. The apparatus of claim 1, wherein the cutting guide directs the elongated chain saw blade

to plunge cut the roll of material.

12. The apparatus of claim 1, further including a finishing device positioned proximate to the

cutting guide and the support to acutely cut the roll of material.

13. The apparatus of claim 12, wherein the finishing device is selected from the group

consisting of a rotary-drum type cutter, a router type cutter, a circular saw type cutter, and a

sander.

14. An apparatus for cutting a roll of matenal, comprising: a cutting guide; a chain saw attached
to the cutting guide and positioned to plunge cut the roll of material; and a holding device

positioned to support the roll of material proximate to the chain saw.
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15. The apparatus of claim 14, further including a stanchion attached to the cutting guide and
including at least one position guide located on the stanchion to vary the position of the cutting

guide and the chain saw relative to the roll of matenal.

16. The apparatus of claim 15 wherein: the roll of material includes an axis; the at least one
position guide is located on the stanchion to vertically vary the position of the chain saw relative
to the axis; and wherein the cutting guide horizontally varies the position of the chain saw

relative to the axis.

17. The apparatus of claim 15, further including a motor attached to the stanchion, the cutting
guide, and the chain saw to rotate the stanchion, the cutting guide, and the chain saw relative

to the roll of material.

18. The apparatus of claim 14, further including a motor attached to the holding device to rotate

the holding device and the roll of material relative to the chain saw.

19. The apparatus of claim 14, further including a finishing device positioned proximate to the

cutting guide and the holding device to acutely cut the roll of material.

20. An apparatus for cutting a roll of material comprising:

a chain saw;

a cutting guide attached to the chain saw and positioned to direct a distal end of the
chain saw to imtially engage the roll of material such that the distal end of the chain saw plunge
cuts 1nto the roll of material;

a holding device posttioned to support the roll of material proximate to the chain saw:
and

a stanchion attached to the cutting guide and including at Ieast one position guide
located on the stanchion to vertically vary the position of the cutting guide and the chain saw

relative to the roll of material.
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21. The apparatus of claim 20, further including a motor attached to the holding device to rotate

the holding device and the roll of material relative to the chain saw.

22. The apparatus of claim 20, further including a motor attached to the stanchion, the cutting

guide, and the chain saw to rotate the stanchion, the cutting guide, and the chain saw relative

to the roll of matenal.

23. The apparatus of claim 20, further including a finishing device positioned proximate to the

cutting guide and the holding device to acutely cut the roll of matenal.

24. The apparatus of claim 20, wherein the cutting guide directs the chain saw to plunge cut the

roll of matenal.

25. A method for cutting a roll of material, comprising;

a) providing an apparatus for cutting a roll of material, comprising:

an elongated chan saw blade;

a cutting guide attached to the elongated chain saw blade and positioned to direct a
distal end of the elongated chain saw blade toward the roll of material; and

a support positioned to hold the roll of material proximate to the elongated chain saw

blade;
b) plunge cutting the roll of matenal by directing the distal end of the elongated chain

saw blade toward the roll and advancing the chain saw blade distal end first into the roll.

26. The method of claim 25, further including step c) of rotating the elongated blade relative to
the roll of material such that the roll of material 1s cut from a central axis of the roll to an outer

circumference of the roll along a radius defined by the advancement of the elongated blade.
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27. The method of claim 26, wherein step ¢) further includes incrementally inserting spacers as

the elongated blade cuts the roll of materal.

28. The method of claim 25, further including removing particles of material as the roll of

material 1s cut.

29. The method of claim 25, further including acutely cutting the roll of material using a

finishing device.

30. The method of claim 25, wherein the roll of material includes an axis and a circumference,
and step b) further includes cutting the roll of material from the circumference to the axis by

advancing the distal end.

31. The method of claim 25, further including step ¢) of rotating the roll of material relative to
the elongated blade such that the roll of material is cut from a central axis of the roll to an outer

circumference of the roll along a radius defined by the advancement of the elongated blade.

32. The method of claim 25, further including vertically orientating the roll of matenal.

33. The method of claim 25, further including horizontally orientating the roll of material.

34. A method of claim 23, wherein step b) includes advancing the distal end of the chain saw
blade substantially to a central axis of the roll of matenal; and further includes step c) severing
the roll by creating one relative rotation between the chain saw blade and the roll about the

central axis.

CASSAN MACLEAN
307 Gilmour Street
Ottawa, ON, Canada
K2P 0P7

Agents for the Applicant
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