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DESCRIPTION

Description

BACKGROUND OF THE INVENTION

[0001] Embodiments of the invention relate to an apparatus for receiving and cutting a
continuous web and transferring discrete articles or inserts, such as absorbent pads cut from
the web, in the manufacture of disposable absorbent articles such as diapers, incontinence
control garments, or female sanitary pads as they advance along a production line. More
particularly, embodiments of the invention relate to such an apparatus being operable to
accommodate cutting and transferring of discrete articles falling within a large range of differing
types and sizes, with the apparatus being configurable to provide for timely and efficient
adjustments in operation thereof to accommodate a product size change. A servo motor sub-
system is provided in the apparatus that provides an increased pitch range at which the articles
or inserts may be spaced, to accommodate larger product sizes.

[0002] In the production and manufacture of disposable products such as sanitary napkins or
pants-type diapers, it frequently becomes necessary to manufacture a component of the
product in one orientation, and then to spin that component part to a predetermined angle,
which is suitably oriented for use in another step in the production process. As an example, a
typical article or web to be reoriented is an absorbent article. Existing apparatuses function to
receive a continuous web, cut a section from the web to form a discrete article, spin the article
to a predetermined angle, and transfer the article for placement on a receiving surface.
Additionally, the apparatus may also function to control a velocity and pitch between cut articles
to achieve a desired placement pitch on the receiving surface. In the case of a diaper, for
example, the article may be an absorbent insert to be placed on a fluid impervious chassis.
Therefore, the web may be cut at a cut pitch, while the articles are deposited onto a receiving
chassis web at a receiving pitch that matches a distance between consecutive chassis to be
formed, with the receiving pitch defined by a distance extending from a chassis trailing edge,
over an interval space, and to a subsequent chassis leading edge.

[0003] With regard to the structure of the apparatus, the apparatus is generally constructed to
include a transfer device and a cutting system. The transfer device includes a large wheel (a
"puck wheel") having a plurality of rotating pucks secured thereto that are selectively operable
to provide the rotating and re-pitching of the discrete articles. The puck wheel is driven and
supported by a shaft extending from the drive side of the apparatus, with the pucks in turn
being rotated along with the wheel. Additionally, each of the pucks functions to spin/turn about
its own spin axis, so as to provide for turning (e.g., 90-degree turn) of the discrete articles. The
cutting system includes an anvil wheel and a cutting roll that interact with each other to cut the
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continuous web once it is received on a puck of the transfer device. The anvil wheel includes a
plurality of anvils arranged thereon so as to be interspersed with the pucks. The anvil wheel is
driven and supported by a shaft that may be common to or separate from the shaft driving the
puck wheel, with the anvils rotating about the anvil wheel to periodically come into contact with
a blade on the cutting roll to thereby cut the continuous web and form a discrete article that is
held by a respective puck of the transfer device.

[0004] While existing cutting and transfer apparatuses as described above perform adequately
for rotating and re-pitching pads for placement on a receiving surface, it is recognized that
these apparatuses lack the flexibility desired in many manufacturing settings and
implementations. As an example, it is often desirable for a single apparatus to be used in the
manufacturing of a plurality of different disposable product types and sizes, with such a "size
change" in the product being manufactured requiring: reconfiguring of the apparatus to
accommodate different size articles on the pucks, operation of the apparatus at a different
speed/velocity profile, modifying a pitch range for the pucks, and changing the positioning of
the anvil wheel relative to the puck wheel and/or the cutting roll, as examples. Accordingly, in
order to implement a different process flow or accommodate a size change from a product
currently being manufactured, it is necessary to manually reconfigure, reposition, or swap out
numerous components in the apparatus or replace the apparatus altogether with an apparatus
capable of accommodating the dimensions of the discrete article and pitch range necessitated
by the size change. Performing such modifications to the cutting and transfer apparatus is a
difficult and time-consuming process that may require expert operator knowledge and increase
downtime of the apparatus. Additionally, existing cutting and transfer apparatuses may be
unable to accommodate products of a very large size due to limitations regarding achievable
pitch range and puck velocity and movement, for example.

[0005] Therefore, it is desirable to provide a transfer device and overall cutting and transfer
apparatus that is easily configurable, so as to accommodate the transferring and cutting of
discrete articles of differing types and sizes. The device and apparatus would ensure that such
reconfiguring is achieved while maintaining proper operation and arrangement of the various
system components, to ensure proper interaction between such components. The device and
apparatus would also be able to accommodate products of larger sizes.

US 2019/241393 A1 discloses a web cutting system for use with a single transfer insert
placement mechanism having at least one puck for transferring a discrete web and a
continuous web feeding mechanism for feeding a continuous web wherein first and second
rollers having substantially parallel axes and being aligned with one another form a nip at their
juncture, an anvil is attached to one roller, a die is attached to the other roller, a vacuum
source is coupled to one of the rollers, a plurality of vacuum apertures is formed in the same
roller. One of the rollers is positioned adjacent to the single transfer insert placement
mechanism and to the continuous web feeding mechanism. The continuous web is applied to
one roller and at least one discrete web is transferred from the puck to the same roller after
which a die cutting process of the web occurs at the nip.

US 2003/0079330 A1 discloses a method and apparatus for changing the speed of discrete
components can include a first rotatable drive member, and at least a second rotatable drive
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member which is substantially coaxial with the first drive member. A first servo motor is
connected to rotate the first drive member, and at least a second servo motor is connected to
rotate the second drive member. A first transfer puck is driven by the first rotatable drive
member, and at least a second transfer puck is driven by the second rotatable drive member.
A first electronic drive is connected to the first servo motor, and is configured to selectively
move the first transfer puck at a first, pick up speed and at least a second, deposit speed. At
least a second electronic drive is connected to the second servo motor, and is configured to
selectively move the second transfer puck at the first pick up speed and at the second deposit
speed.

BRIEF DESCRIPTION OF THE INVENTION

[0006] In accordance with one aspect of the invention, a cutting and transfer apparatus
includes a cutting system configured to cut an incoming continuous web of material into a
plurality of discrete articles and a transfer mechanism operable with the cutting system to
transfer and rotate the plurality of discrete articles from at least a web receiving location to an
article placement location. The transfer mechanism further includes a drive shaft rotatable
about a transfer axis and a puck wheel mounted to the drive shaft to rotate therewith about the
transfer axis. The puck wheel includes a plurality of carriage units that rotate about the transfer
axis to travel along a transfer path about the transfer axis from at least the web receiving
location to the article placement location, each of the plurality of carriage units including a puck
that is selectively operable to carry a discrete article thereon and reorient the article as the
puck travels between the web receiving location and the article placement location. The puck
wheel also includes a plurality of servo motors each operably connected to a respective
carriage unit of the plurality of carriage units via a connecting arm, and with each of the
plurality of servo motors operable to alter positioning of its respective carriage unit along at
least a portion of the transfer path.

[0007] In accordance with another aspect of the invention, a pick-and-place system for
transferring and rotating a plurality of discrete articles from at least an article receiving location
to an article placement location is disclosed. The pick-and-place system includes a drive shaft
rotatable about a transfer axis, a center plate mounted to the drive shaft to rotate therewith
about the transfer axis, and a plurality of carriage units positioned about the center plate to
rotate therewith to travel along a transfer path about the transfer axis from at least the article
receiving location to the article placement location, with each of the plurality of carriage units
including a puck that is selectively operable to carry a discrete article thereon and reorient the
article as the puck travels between the article receiving location and the article placement
location. The pick-and-place system also includes a plurality of servo motors mounted to the
center plate, with each servo motor operably connected to a respective carriage unit of the
plurality of carriage units via a connecting arm, and with each of the plurality of servo motors
operable to alter positioning of its respective carriage unit with respect to the center plate along
at least a portion of the transfer path.
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[0008] In accordance with an embodiment that is not in accordance with the claims, a cutting
and transfer apparatus includes a cutting system configured to cut an incoming web of material
into a plurality of discrete articles and a transfer mechanism operable with the cutting system to
transfer and rotate the plurality of discrete articles from at least a web receiving location to an
article placement location. The transfer mechanism further includes a drive shaft rotatable
about a transfer axis, a center plate mounted to the drive shaft to rotate therewith about the
transfer axis, and a plurality of carriage units positioned about the center plate to rotate
therewith to travel along a transfer path about the transfer axis from at least the web receiving
location to the article placement location, with each of the plurality of carriage units including a
puck that is selectively operable to carry a discrete article thereon and reorient the article as
the puck travels between the web receiving location and the article placement location. The
cutting system includes an anvil wheel having an anvil hub coupled to and driven by an anvil
shaft to rotate about an anvil wheel axis and a plurality of anvil arms pivotably connected to
and extending radially outward from the anvil hub, each of the plurality of anvil arms having
thereon an anvil that cooperates with a knife roll of the cutting system to cut the incoming web
of material. The plurality of anvil arms is equal in number to the plurality of carriage units, with
the plurality of anvil arms interspersed with the plurality of carriage units such that each anvil
arm is positioned between a pair of adjacent carriage units. Each anvil arm is mechanically
coupled to the pair of adjacent carriage units between which it is positioned to control
positioning of the anvil relative to the pair of adjacent carriage units.

[0009] In accordance with still another aspect of the invention, a method for configuring a
cutting and transfer apparatus includes providing a cutter mechanism configured to cut an
incoming web of material into a plurality of discrete articles and providing a transfer mechanism
operable with the cutter mechanism to transfer and rotate the plurality of discrete articles from
at least a web receiving location to an article placement location. In providing the transfer
mechanism, the method further includes providing a drive shaft having a mounting structure
coupled thereto, the drive shaft and mounting structure rotatable about a transfer axis and
mounting a plurality of carriage units to the mounting structure so that the plurality of carriage
units are rotatable with the mounting structure to travel along a transfer path about the transfer
axis from at least the web receiving location to the pad placement location, with each of the
plurality of carriage units including a puck that is selectively operable to carry a discrete article
thereon and reorient the article as the puck travels between the web receiving location and the
article placement location. The method also includes operably connecting a servo motor to
each of the plurality of carriage units via a connecting arm, with each servo motor selectively
operable to alter positioning of its respective carriage unit with respect to the mounting
structure by circumferentially displacing the carriage unit along the transfer path.

[0010] In accordance with still another embodiment that is not in accordance with the claims, a
cutting and transfer apparatus includes a cutting system configured to cut an incoming web of
material into a plurality of discrete articles and a transfer mechanism operable with the cutting
system to transfer and rotate the plurality of discrete articles from at least a web receiving
location to an article placement location. The transfer mechanism further includes a drive shaft
rotatable about a transfer axis, a mounting structure rotatable about the transfer axis, a
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plurality of carriage units coupled to the mounting structure and configured to travel along a
transfer path about the transfer axis from at least the web receiving location to the article
placement location, and a plurality of pucks coupled to the plurality of carriage units to carry
discrete articles thereon and reorient the articles as the plurality of pucks travel between the
web receiving location and the article placement location. The cutting system includes an anvil
wheel having an anvil hub coupled to and driven by an anvil shaft to rotate about an anvil
wheel axis and a plurality of anvil arms pivotably connected to and extending radially outward
from the anvil hub, each of the plurality of anvil arms having thereon an anvil that cooperates
with a knife roll of the cutting system to cut the incoming web of material. The plurality of anvil
arms is equal in number to the plurality of carriage units, with the plurality of anvil arms
interspersed with the plurality of carriage units such that each anvil arm is positioned between
a pair of adjacent carriage units. Each anvil arm is mechanically coupled to the pair of adjacent
carriage units between which it is positioned to control positioning of the anvil relative to the
pair of adjacent carriage units.

[0011] In accordance with other aspects of the invention, such other aspects further include:
Wherein the puck wheel comprises a center plate mounted to the drive shaft to rotate therewith
about the transfer axis, with the plurality of carriage units mounted to and positioned about the
center plate and with the plurality of servo motors mounted to the center plate; and wherein
each of the plurality of servo motors is operable to alter positioning of its respective carriage
unit with respect to the center plate along at least the portion of the transfer path.

[0012] An annular rail structure positioned about an outer circumference of the center plate,
the rail structure including pitch rails on which the plurality of carriage units is mounted to be
movable therealong.

[0013] Wherein each of the plurality of carriage units comprises a chassis including a pair of
frame members positioned on opposing sides of the rail structure; a plurality of rollers coupled
to the chassis and in rolling engagement with an inner edge and outer edge of the pitch rails to
secure the carriage unit to the rail structure and provide for translation of the carriage unit
along the pitch rails; and a puck support positioned on the chassis and movable relative
thereto via a mating of rail guides of the puck support with the pitch rails, the puck support
oriented generally orthogonal to the pitch rails and comprising a puck mount on one end
thereof that is configured to receive the puck.

[0014] Wherein the carriage unit comprises a drag link that couples the connecting arm to the
chassis, with the drag link rotatably coupled to each of the connecting arm and to a mount on
one of the frame members of the pair of frame members; and wherein the drag link transforms
rotational motion of the servo motor and the connecting arm to a translation of the carriage unit
along the pitch rails.

[0015] Wherein the transfer mechanism comprises a barrel cam stationarily situated about the
transfer axis, the barrel cam having a spin cam race formed around an outer circumference
thereof, and wherein each of the plurality of carriage units comprises a spin cam follower
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positioned on another end of the puck support, the spin cam follower in sliding or rolling
communication with the spin cam race to spin the puck at least partially about a spin axis of the
respective puck that is at least substantially perpendicular to the transfer axis, so as to reorient
the article carried on the puck.

[0016] Wherein the transfer mechanism comprises a stationary vacuum manifold positioned
adjacent the center plate and configured to transfer a vacuum from a vacuum source to an
interior volume of the center plate; and a plurality of vacuum tubes coupled to the center plate,
with one or more vacuum tubes of the plurality of vacuum tubes fluidly connecting the interior
volume of the center plate with a respective carriage unit of the plurality of carriage units to
transfer the vacuum thereto.

[0017] Wherein the plurality of vacuum tubes comprise telescoping vacuum tubes each
rotatably coupled to the center plate to swivel relative thereto, and wherein each telescoping
vacuum tube is collapsible and extendible to decrease and increase a length thereof, such that
a length of the telescoping vacuum tube can change to accommodate movement of a
respective carriage unit along the rail structure.

[0018] Wherein the puck support comprises one or more vacuum channels formed therein to
provide a fluid flow path from one or more respective vacuum tubes to the puck mount and the
puck mounted thereon.

[0019] Wherein the cutting system comprises a knife roll including one or more knives thereon;
and an anvil wheel comprising an anvil hub coupled to and driven by an anvil shaft to rotate
about an anvil wheel axis; a plurality of anvil arms pivotably connected to and extending
radially outward from the anvil hub; and an anvil positioned at an end of each of the plurality of
anvil arms, with the anvils periodically cooperating with the one or more knives of the knife roll
to cut the incoming web of material; and a linkage system that mechanically couples the
plurality of anvil arms together.

[0020] Wherein the linkage system comprises a pair of scissor links provided between each
adjacent pair of anvil arms of the plurality of anvil arms, with a first link of the pair of scissor
links rotatably coupled to a first anvil arm of the adjacent pair of anvil arms and a second link of
the pair of scissor links rotatably coupled to a second anvil arm of the adjacent pair of anvil
arms.

[0021] Wherein the first and second links of a respective pair of scissor links are rotatably
coupled to a common mounting point on a respective carriage unit that is positioned between
the first anvil arm and the second anvil arm.

[0022] Wherein, via the linkage system and the coupling of the first and second links of each
respective pair of scissor links to a respective carriage unit, each anvil arm of the plurality of
anvil arms remains centered between a respective pair of carriage units positioned on
opposing sides thereof.
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[0023] Wherein each of the plurality of anvil arms comprises a linear slide by which respective
links of the linkage system are coupled thereto, the linear slide providing a radially inward and
outward movement of a pivot point at which the links are coupled to the anvil arms.

[0024] Wherein the cutting system further comprises a belt drive that drives the anvil shaft to
cause rotation of the anvil wheel;, and a knife roll servo motor coupled to the knife roll to drive
rotation of the knife roll; wherein the knife roll servo motor is separate from the belt drive, such
that the knife roll is driven separately from the anvil wheel via camming of the knife roll servo
motor.

[0025] Wherein the cutting system further comprises a lower cutter box assembly having
tracks formed along a top surface thereof; an upper cutter box assembly positioned above the
lower cutter box assembly and movable laterally relative to the lower cutter box assembly
along the tracks; and an adjustment mechanism actuatable to cause lateral movement of the
upper cutter box assembly along the tracks; wherein each of the anvil wheel and the knife roll
are mounted on the upper cutter box assembly, such that lateral movement of the upper cutter
box assembly causes the anvil wheel and the knife roll to move laterally relative to the transfer
mechanism.

[0026] A human-machine interface (HMI) is configured to receive operator inputs directed to a
reconfiguring of the transfer mechanism and/or the cutting system; and generate commands
responsive to the operator inputs that cause one or more operational settings of the transfer
mechanism and/or the cutting system to be modified; wherein the one or more operational
settings comprise at least one of a rotational speed of the drive shaft, a pitch between adjacent
pucks, a speed of the plurality of servo motors, a lateral positioning of the anvil wheel and the
knife roll, a rotational speed of the anvil shaft, and a speed of the knife roll servo motor.

[0027] A slip ring positioned on the drive shaft, and wherein communications and/or power
connections to the plurality of servo motors are routed through the slip ring.

[0028] Wherein the connecting arm comprises a curved, arcuate-shaped connecting arm.

[0029] Wherein the center plate comprises an annular rail structure positioned about an outer
circumference thereof, the rail structure including pitch rails on which the plurality of carriage
units is mounted to be movable therealong.

[0030] Wherein each of the plurality of carriage units comprises a chassis including a pair of
frame members, with the frame members positioned on opposing sides of the rail structure; a
plurality of rollers coupled to the chassis and in rolling engagement with an inner edge and
outer edge of the pitch rails to secure the carriage unit to the rail structure and provide for
translation of the carriage unit along the pitch rails; and a puck support positioned on the
chassis and movable relative thereto via a mating of rail guides of the puck support with the
pitch rails, the puck support oriented generally orthogonal to the pitch rails and comprising a
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puck mount on one end thereof that is configured to receive the puck.

[0031] Wherein the carriage unit comprises a drag link that couples the connecting arm to the
chassis, with the drag link rotatably coupled to each of the connecting arm and to a mount on
one of the frame members of the pair of frame members; and wherein the drag link transforms
rotational motion of the servo motor and the connecting arm into a translation of the carriage
unit along the pitch rails.

[0032] A barrel cam stationarily situated about the transfer axis, the barrel cam having a spin
cam race formed around an outer circumference thereof; and wherein each of the plurality of
carriage units comprises a spin cam follower positioned on another end of the puck support,
the spin cam follower in sliding or rolling communication with the spin cam race to spin the
puck at least partially about a spin axis of the respective puck that is at least substantially
perpendicular to the transfer axis, so as to reorient the article carried on the puck.

[0033] A pick-and-place system comprising a stationary vacuum manifold positioned adjacent
the center plate and configured to transfer a vacuum from a vacuum source to an interior
volume of the center plate; and a plurality of vacuum tubes coupled to the center plate, with
one or more vacuum tubes of the plurality of vacuum tubes fluidly connecting the interior
volume of the center plate with a respective carriage unit of the plurality of carriage units to
transfer the vacuum thereto; wherein each vacuum tube is rotatably coupled to the center plate
to swivel relative thereto, and wherein a length and/or configuration of each vacuum tube is
variable to accommodate movement of a respective carriage unit along the rail structure.

[0034] A plurality of motor drives secured on the center plate and operably connected to the
plurality of servo motors to control operation thereof, and a human-machine interface (HMI) in
communication with the plurality of motor drives to provide commands thereto, the HMI
configured to: receive operator inputs directed to a reconfiguring of the pick-and-place system;
and provide commands to the plurality of motor drives to cam the plurality of servo motors
according to a pre-determined velocity profile associated with the operator inputs and thereby
alter positioning of the plurality of carriage units with respect to the center plate along the at
least the portion of the transfer path.

[0035] In an embodiment that is not in accordance with the claims wherein the anvil wheel
comprises a linkage system that mechanically couples the plurality of anvil arms together, the
linkage system including a pair of scissor links provided between each adjacent pair of anvil
arms of the plurality of anvil arms, with a first link of the pair of scissor links rotatably coupled to
a first anvil arm of the adjacent pair of anvil arms and a second link of the pair of scissor links
rotatably coupled to a second anvil arm of the adjacent pair of anvil arms.

[0036] In an embodiment that is not in accordance with the claims wherein the first and second
links of a respective pair of scissor links are rotatably coupled to a common mounting point on
a chassis of a respective carriage unit that is positioned between the first anvil arm and the
second anvil arm.
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[0037] In an embodiment that is not in accordance with the claims wherein, via the linkage
system and the coupling of the first and second links of each respective pair of scissor links to
the chassis of a respective carriage unit, each anvil arm of the plurality of anvil arms remains
centered between a respective pair of carriage units positioned on opposing sides thereof.

[0038] In an embodiment that is not in accordance with the claims wherein each of the plurality
of anvil arms comprises a linear slide by which respective links of the linkage system are
coupled thereto, the linear slide providing a radially inward and outward movement of a pivot
point at which the links are coupled to the anvil arms.

[0039] In an embodiment that is not in accordance with the claims wherein the cutting system
further comprises a belt drive that drives the anvil shaft to cause rotation of the anvil wheel;
and a knife roll servo motor coupled to the knife roll to drive rotation of the knife roll; wherein
the servo motor is separate from the belt drive, such that the knife roll is driven separately from
the anvil wheel.

[0040] In an embodiment that is not in accordance with the claims wherein the cutting system
further comprises a lower cutter box assembly having tracks formed along a top surface
thereof; an upper cutter box assembly positioned above the lower cutter box assembly and
movable laterally relative to the lower cutter box assembly along the tracks; and an adjustment
mechanism actuatable to cause lateral movement of the upper cutter box assembly along the
tracks; wherein each of the anvil wheel and the knife roll are mounted on the upper cutter box
assembly, such that lateral movement of the upper cutter box assembly causes the anvil wheel
and the knife roll to move laterally relative to the transfer mechanism.

[0041] In an embodiment that is not in accordance with the claims wherein the transfer
mechanism comprises a plurality of servo motors mounted to the center plate, with each servo
motor operably connected to a respective carriage unit of the plurality of carriage units via a
connecting arm, and with each of the plurality of servo motor operable, via camming thereof, to
alter positioning of its respective carriage unit with respect to the center plate by
circumferentially displacing the carriage unit along the transfer path.

[0042] In an embodiment in accordance with the claims wherein the mounting structure
comprises a center plate and, wherein mounting the plurality of carriage units comprises
mounting the plurality of carriage units onto an annular rail structure positioned about an outer
circumference of the center plate, the rail structure including pitch rails on which the plurality of
carriage units is mounted to be movable therealong.

[0043] The method further comprising coupling a respective puck to each of the plurality of
carriage units to provide pucks that accommodate a desired article size that is to be produced

by the cutting and transfer apparatus.

[0044] The method further comprising providing inputs to the cutting and transfer apparatus
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from a human-machine interface (HMI) indicative of a product size to be produced by the
cutting and transfer apparatus; and positioning the cutter mechanism relative to the transfer
mechanism based on the inputs from the HMI, wherein positioning the cutter mechanism
comprises positioning an anvil wheel and a knife roll of the cutter mechanism relative to the
transfer mechanism based on the inputs from the HMI to cut the incoming web of material at a
cutting location.

[0045] The method further comprising controlling a rotational speed of the drive shaft and the
anvil wheel based on the inputs from the HMI, the rotational speed of the drive shaft and the
rotational speed of the anvil wheel being kept equal; controlling a rotational speed of the servo
motors based on the inputs from the HMI; and controlling a rotational speed of the knife roll,
via camming of a knife roll servo motor operatively connected to the knife roll, based on the
inputs from the HMI.

[0046] A method for initiating product changeover in a web transfer apparatus that is not in
accordance with the claims is described, the transfer apparatus including a puck wheel and an
anvil wheel driven by at least one drive shaft, a plurality of carriage units operatively coupled
along a circumference of the puck wheel, each carriage unit including an interchangeable
puck, the anvil wheel having a plurality of anvil arms pivotably connected to an anvil hub and
extending radially outward from the anvil hub, a pair of scissor links pivotally coupled between
each adjacent pair of anvil arms, each pair of scissor links pivotally coupled to a respective
carriage unit at a common center point, and a rotating blade in cooperation with the anvil arms,
the method comprising optionally removing each puck having a first size from its corresponding
carriage unit; optionally fastening a puck having a second size to each corresponding carriage
unit; providing a human-machine interface (HMI) to perform the actions of: modifying a
rotational speed of the at least one drive shaft to modify the velocity of the puck wheel and
anvil wheel, the rotational speed proportional to a throughput of discrete articles cut from a
continuous web of material provided to the puck wheel; accelerating a selected carriage unit to
linearly displace the selected carriage unit from a first position to a second position along a
portion of the circumference of the puck wheel, wherein displacement of the selected carriage
unit changes an angular position of corresponding anvil arms adjacent the selected carriage
unit; adjusting a rotational speed and angular position of the rotating blade so that the rotating
blade meets a distal end of a corresponding anvil arm, and cuts the continuous web of material
disposed between the rotating blade and the distal end of the corresponding anvil arm; and
deaccelerating a selected carriage unit to linearly displace the selected carriage unit from the
second position to the first position.

[0047] Wherein the step of removing each puck of the first size and attaching each puck of the
second size is performed by a robotic mechanism or by a human.

[0048] Wherein the HMI is a computer, controller, wireless communication device, or a laptop
computer.

[0049] Further including providing a servo motor to control the acceleration and deceleration of
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each carriage unit.

[0050] Further including providing a servo motor to control the rotational speed and angular
position of the rotating blade.

[0051] Wherein the first position of the selected carriage unit along a portion of the
circumference of the puck wheel reflects an equal interspacing between adjacent carriage units
proximal to a product receiving surface.

[0052] Wherein the second position of the selected carriage unit the along a portion of the
circumference of the puck wheel reflects a desired interspacing of adjacent carriage units
proximal to the rotating blade.

[0053] Further including coupling a surface portion of each puck to a vacuum source to
selectively carry the discrete articles cut from the continuous web of material.

[0054] Including providing each carriage unit with a quick connector engagement structure or
fastenerless attachment to facilitate efficient swapping out of each puck on its corresponding
carriage unit.

[0055] Including controlling a linear position of the rotating blade to move the rotating blade
radially outwardly and radially inwardly relative to a distal end of a selected anvil arm, the
selected anvil arm in radial alignment with the rotating blade.

[0056] Further including providing a servo motor or a stepper motor to control the linear
position of the rotating blade.

[0057] Further including maintaining a fixed rotational velocity of the puck wheel relative to the
anvil wheel via a belt drive coupling a drive shaft fixedly mounted to the puck wheel to a drive
shaft fixedly mounted to the anvil wheel.

[0058] Further including adjusting the servo motor to linearly displace selected carriages unit
along the circumference of the puck wheel to achieve a predetermined circumferential spacing
between adjacent carriage units.

[0059] Further including spinning a puck of a selected carriage unit along a spin axis prior to
positioning a selected carriage unit proximal to a product receiving surface.

[0060] Further including providing a servo motor or a barrel cam arrangement to spin the
puck.

[0061] A method for initiating product changeover in a transfer apparatus in accordance with
the invention, the transfer apparatus including a puck wheel and an anvil wheel driven by at
least one drive shaft, a plurality of carriage units operatively coupled along a circumference of
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the puck wheel, each carriage unit including an interchangeable puck, the anvil wheel having a
plurality of anvil arms pivotably connected to an anvil hub and extending radially outward from
the anvil hub, and a rotating blade in cooperation with the anvil arms, the method comprising
optionally removing each puck having a first size from its corresponding carriage unit;
optionally attaching a puck having a second size to each corresponding carriage unit; sending
commands, sequentially or simultaneously, to one or more controllers that control a drive shaft
motor, a plurality of carriage unit motors, and a blade motor, to: modify a rotational speed of
the drive shaft to modify the velocity of the puck wheel and anvil wheel; accelerate a selected
carriage unit to linearly displace the selected carriage unit from a first position to a second
position along a portion of the circumference of the puck wheel, wherein displacement of the
selected carriage unit changes an angular position of corresponding anvil arms adjacent the
selected carriage unit;, adjust a rotational speed and angular position of the rotating blade so
that the rotating blade meets a distal end of a corresponding anvil arm, and cuts a continuous
web of material disposed between the rotating blade and the distal end of the corresponding
anvil arm; and deaccelerate a selected carriage unit to linearly displace the selected carriage
unit from the second position to the first position.

[0062] Wherein the step of optionally removing each puck of the first size and attaching each
puck of the second size is performed by a robotic mechanism or by a human.

[0063] including providing each carriage unit with a quick connector engagement structure or
fastenerless attachment to facilitate efficient swapping out of each puck on its corresponding
carriage unit.

[0064] Further including providing a servo motor to control the acceleration of each carriage
unit.

[0065] Further including providing a servo motor control a rotational speed and angular
position of the rotating blade so that the rotating blade meets a distal end of a corresponding
anvil arm, and cuts the continuous web of material disposed between the rotating blade and
the distal end of the corresponding anvil arm.

[0066] A transfer apparatus configured to transfer and rotate a plurality of discrete articles cut
from a continuous web of material that is not in accordance with the claims is described, the
transfer apparatus comprising: a puck wheel configured to rotate about a rotational axis; a
plurality of carriage units operatively coupled along a circumference of the puck wheel, each
carriage unit having a puck that is selectively operable to carry the discrete article thereon; an
anvil wheel having an anvil hub and a plurality of anvil arms pivotably connected to the anvil
hub and extending radially outward from the anvil hub; a linkage system including a pair of
scissor links pivotally coupled between each adjacent pair of anvil arms, and each pair of
scissor links pivotally coupled to a respective carriage unit at a common center point; and
wherein displacement of a selected carriage unit along the circumference of the puck wheel
changes an angular position of adjacent anvil arms relative to the circumference of the puck
wheel.
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[0067] Including a plurality of servo motors, each operatively coupled to a respective carriage
unit via a connecting arm, and configured to displace a corresponding carriage unit along a
portion of the circumference of the puck wheel.

[0068] Wherein the puck wheel comprises: a center plate mounted to a drive shaft and
configured to rotate therewith about the rotational axis; an annular rail disposed on an outer
circumferential portion of the center plate; and wherein the plurality of carriage units are
mounted on the annular rail and are movable along a portion of the annular rail.

[0069] including a cutting apparatus operatively coupled to the transfer apparatus and
configured to cut the continuous web of material into the plurality of discrete articles.

[0070] Wherein the cutting apparatus comprises: a knife roller having at least one knife
mounted thereon; an anvil positioned at an end of each of the plurality of anvil arms; and
wherein the anvils periodically cooperate with the at least one knife to cut an incoming web of
material during rotation of the puck wheel and the anvil wheel.

[0071] Further including: a vacuum manifold operatively coupled to the center plate and
configured to transfer a vacuum from a vacuum source to an interior volume of the center
plate; and a tubular arrangement in fluid communication between the interior volume of the
center plate and each respective carriage unit to transfer vacuum to the carriage unit.

[0072] Wherein the tubular arrangement comprises a plurality of telescoping tubes.

[0073] Wherein each of the plurality of anvil arms includes a distal linear slide portion to which
endpoints of two scissor links are coupled at a pivot point, the linear slide providing a radially
inward and radially outward movement of the pivot point to accommodate displacement of a
selected carriage unit along the circumference of the puck wheel.

[0074] A cutting and transfer system that is not in accordance with the claims is described
comprising: a cutting apparatus configured to cut an incoming continuous web of material into
a plurality of discrete articles; and a transfer apparatus operably coupled to the cutting
apparatus and configured to transfer and rotate the plurality of discrete articles from at least a
web receiving location to an article placement location, the transfer apparatus comprising: a
puck wheel configured to rotate about a rotational axis; a plurality of carriage units operatively
coupled along a circumference of the puck wheel, each carriage unit having a puck that is
selectively operable to carry the discrete article thereon, wherein each carriage unit is
independently displaceable along a portion of the circumference of the puck wheel; an anvil
wheel having an anvil hub and a plurality of anvil arms pivotably connected to the anvil hub and
extending radially outward from the anvil hub; a pair of scissor links pivotally coupled between
each adjacent pair of anvil arms at opposite ends thereof, and pivotally coupled to a respective
carriage unit at a common center point; and wherein displacement of a selected carriage unit
along the circumference of the puck wheel changes an angular position of adjacent anvil arms
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relative to the circumference of the puck wheel via the scissor links.

[0075] Including a plurality of servo motors, each servo motor operatively coupled to a
respective carriage unit via a connecting arm, and configured to translate a corresponding
carriage unit along the portion of the circumference of the puck wheel.

[0076] Wherein the puck wheel comprises: a center plate mounted to a drive shaft and
configured to rotate therewith about the rotational axis; and an annular rail disposed along an
outer circumference of the center plate, wherein the plurality of carriage units are mounted on
the annular rail and are movable along a portion of the annular rail.

[0077] Wherein the cutting apparatus comprises: a knife roller having at least one knife
mounted thereon; an anvil positioned at a distal end of each of the plurality of anvil arms; and
wherein the anvils periodically cooperate with the at least one knife to cut the incoming web of
material during rotation of the puck wheel and the anvil wheel.

[0078] Further including: a vacuum manifold operatively coupled to the center plate and
configured to transfer a vacuum from a vacuum source to an interior volume of the center
plate; and a tubular arrangement in fluid communication between the interior volume of the
center plate and each respective carriage unit to transfer the vacuum to the carriage unit.

[0079] Wherein the tubular arrangement comprises a plurality of telescoping tubes.

[0080] Wherein each of the plurality of anvil arms comprises a linear slide portion to which
endpoints of two scissor links are coupled at a pivot point, the linear slide providing a radially
inward and radially outward movement of the pivot point to accommodate the displacement of
a selected carriage unit along the circumference of the puck wheel.

[0081] A cutting and transfer system that is not in accordance with the claims is described
comprising: a cutting apparatus configured to cut an incoming continuous web of material into
a plurality of discrete articles; a transfer apparatus operably coupled to the cutting apparatus
and configured to transfer and rotate the plurality of discrete articles from at least a web
receiving location to an article placement location, the transfer apparatus comprising: a puck
wheel; an anvil wheel; a drive shaft configured to rotate the puck wheel and the anvil wheel
about a rotational axis; the puck wheel further including: a center plate; an annular rail
disposed on an outer circumference of the center plate; a plurality of carriage units operatively
mounted along the annular rail and independently movable along a portion of the annular rail;
a plurality of pucks, each puck coupled to a corresponding carriage unit, each puck selectively
operable to carry a discrete article thereon; a plurality of servo motors, each operatively
coupled to a respective carriage unit via a connecting arm, and configured to displace a
corresponding carriage unit along a portion of the circumference of the puck wheel; the anvil
wheel further including: an anvil hub; a plurality of anvil arms pivotably connected to the anvil
hub and extending radially outward from the anvil hub; a pair of scissor links pivotally coupled
between each adjacent pair of anvil arms at opposite ends thereof, and pivotally coupled to a
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respective carriage unit at a common center point; and wherein displacement of a selected
carriage unit along the annular rail changes an angular position of adjacent anvil arms relative
to the circumference of the puck wheel via movement of the scissor links.

[0082] Wherein the anvil wheel is mounted to an anvil drive shaft wherein the puck wheel is
mounted to a puck drive shaft; and wherein the puck wheel and the anvil wheel are driven by
the drive shaft.

[0083] Wherein the cutting apparatus comprises: a knife roller having at least one knife
mounted thereon; an anvil positioned at an end of each of the plurality of anvil arms; and
wherein the anvils periodically cooperate with the at least one knife to cut the incoming web of
material during rotation of the puck wheel and the anvil wheel.

[0084] Further including: a vacuum manifold operatively coupled to the center plate and
configured to transfer a vacuum from a vacuum source to an interior volume of the center
plate; and a tubular arrangement in fluid communication with an interior volume of the center
plate and with each respective carriage unit to transfer the vacuum to each carriage unit.

[0085] Wherein each carriage unit is configured to rotate the puck about a spin axis using a
servo motor or a mechanical cam arrangement operatively coupled to a circumferential portion
of the puck wheel.

[0086] These and other advantages and features will be more readily understood from the
following detailed description of preferred embodiments of the invention that is provided in
connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0087] The drawings illustrate embodiments presently contemplated for carrying out the
invention.

[0088] In the drawings:

FIG. 1 is a front perspective view of a configurable cutting and transfer apparatus, according to
an embodiment of the invention.

FIG. 2 is a rear perspective view of the apparatus of FIG. 1.

FIG. 3 is a front elevational view of the apparatus of FIG. 1 with a cutter box assembly
removed.

FIG. 4 is a front elevational view of an anvil wheel and arrangement of carriage units of the
apparatus of FIG. 1 in isolation.
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FIG. 5 is a detailed perspective view of a carriage unit mounted on a center plate of a transfer
mechanism of the apparatus of FIG. 1.

FIG. 6 is a rear perspective view of a plurality of servo motors mounted on a center plate of a
transfer mechanism of the apparatus of FIG. 1.

FIG. 7 is a detailed perspective view of a carriage unit engaging a spin cam race of a barrel
cam of the apparatus of FIG. 1.

FIGS. 8 and 9 are top perspective views of a carriage unit included in the apparatus of FIG. 1,
according to an embodiment of the invention.

FIG. 10 is a perspective view of the carriage unit of FIGS. 8 and 9 showing it coupled to a
transfer mechanism and cutting system of the apparatus of FIG. 1.

FIG. 11A is a flowchart illustrating a process for reconfiguring a cutting a transfer apparatus,
according to an embodiment of the invention.

FIG. 11B is a flowchart illustrating a process for reconfiguring a cutting a transfer apparatus,
according to another embodiment of the invention.

FIG. 12 is a front elevation schematic representation of a first preferred velocity profile of a
configurable cutting and transfer apparatus, according to an embodiment of the invention.

FIG. 13 is a graphical view of an exemplary velocity profile of FIG. 12.

FIG. 14 is a front elevation schematic representation of puck position changing relative to a
transfer axis of rotation, the puck following the velocity profile of FIG. 12.

FIG. 15 is a simplified front elevation view of a configurable cutting and transfer apparatus in a
first position, according to an embodiment of the invention.

FIG. 16 is a front elevation view of the apparatus of FIG. 15 in a second position, eliminating
some detail to better illustrate functionality.

FIG. 17 is a front elevation view of the apparatus of FIG. 15 in a third position, eliminating
some detail to better illustrate functionality.

FIG. 18 is a front elevation view of the apparatus of FIG. 15 in a fourth position, eliminating
some detail to better illustrate functionality.

FIG. 19 is a front elevation view of the apparatus of FIG. 15 in a fifth position, eliminating some
detail to better illustrate functionality.

FIG. 20 is a front elevation view of the apparatus of FIG. 15 in a sixth position, eliminating
some detail to better illustrate functionality.

FIG. 21 is a front elevation view of the apparatus of FIG. 15 in a seventh position, eliminating
some detail to better illustrate functionality.
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FIG. 22 is a front elevation view of the apparatus of FIG. 15 in an eighth position, eliminating
some detail to better illustrate functionality.

FIG. 23 is a graphical view of a velocity profile of a configurable cutting and transfer apparatus,
according to another embodiment of the invention.

FIG. 24 is a graphical view of a velocity profile of a configurable cutting and transfer apparatus,
according to another embodiment of the invention.

FIG. 25 is a graphical view of a velocity profile of a configurable cutting and transfer apparatus,
according to another embodiment of the invention.

FIG. 26 is a front elevational view of a configurable cutting and transfer apparatus, according
to another embodiment of the invention.

FIGS. 27 and 28 are perspective and front elevational views of a pick-and-place system,
according to another embodiment of the invention.

DETAILED DESCRIPTION

[0089] Embodiments of the invention are directed to a configurable cutting and transfer
apparatus having a servo motor sub-system for facilitating the transfer of absorbent article
inserts. Although the disclosure hereof is provided in sufficient detail to enable those skilled in
the art to practice the invention, the physical embodiments herein disclosed merely exemplify
the invention, which may be embodied in other specific structures. While the preferred
embodiments have been described, the details may be changed without departing from the
invention.

[0090] Referring to FIGS. 1-3, views of a cutting and transfer apparatus 10 (or "apparatus 10")
are shown, respectively, according to an embodiment of the invention. The apparatus 10
preferably includes a transfer mechanism 12 and a cutting system 14, along with a frame 16
onto which the transfer mechanism 12 and cutting system 14 may be mounted. Operation of
each of the transfer mechanism 12 and cutting system 14 in the apparatus 10 may be
controlled via an associated human-machine interface (HMI) 18. According to one
embodiment, and as shown in FIG. 1, the HMI 18 may be separate from the apparatus 10 and
provided as part of a remote computing device such as a laptop computer or remotely located
dedicated controller that communicates with the apparatus 10 via a web-based communication
or other wireless communication protocol. According to another embodiment, the HMI 18 may
be included as part of a control panel that is provided on the apparatus 10 to enable direct
communication with the apparatus 10. In either embodiment, the HMI 18 may have a
processor and memory (not shown) included therein that function to receive operator
commands and perform control functions of the HMI 18 via executing one or more programs
which may be contained within the memory, and with the memory contained therein stored
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values (such as the pre-determined product configuration settings for the apparatus 10) and
programs for execution.

[0091] As will be explained in greater detail below, the apparatus 10 may be reconfigured to
implement a different process flow and/or accommodate a different product type by modifying
operational settings of the cutting system 14 and/or transfer mechanism 12 via operator inputs
to the HMI 18 according to what is termed herein as a "push-button” change to the apparatus.
The push-button change to the apparatus 10 provided via the HMI 18 enables at least some of
the operational settings of the cutting system 14 and/or transfer mechanism 12 to be modified
in an automated fashion responsive only to commands from the HMI 18, including
embodiments where all operational settings of the cutting system 14 and/or transfer
mechanism 12 are modified in an automated fashion and/or components are swapped out in
an automated fashion (e.g., robotic changing of components). However, it is recognized that at
least some manual reconfiguring of the apparatus 10 may be required even with the push
button changes enabled by the HMI 18, with this concept explained in further detail below.

[0092] As best shown in FIG. 2, the transfer mechanism 12 includes a plurality of carriage
units 20 each including a puck 22 that may be engaged and disengaged therefrom. The
carriage units 20 are coupled to (and movable on) a mounting structure of the transfer
mechanism 12 that, in an exemplary embodiment, is a center plate 24, with the carriage units
20 and center plate 24 collectively forming a puck wheel 26 of a desired configuration. In the
illustrated embodiment, the puck wheel 26 includes a total of eight (8) carriage units 20 and
pucks 22 positioned on the center plate 24, although it is recognized that more or less carriage
units 20 and pucks 22 could be provided, such as nine (9) for example, in another non-limiting
example.

[0093] The center plate 24 is fixedly coupled to a motor-driven shaft 28 that provides a
substantially operationally constant rotational force to the center plate 24. The center plate 24
includes fastener holes (not shown) formed therethrough by which the center plate 24 is
secured to the shaft 28, with the shaft 28 extending out from the center plate 24 on a drive side
30 of the apparatus 10. The center plate 24 - along with carriage units 20 and pucks 22
mounted thereto - is thus caused to rotate about a puck transfer axis 32 that is a major axis of
rotation, so as to move the pucks about a transfer path 34. As used throughout the description
of the preferred embodiment, "rotate" and its variants refer to the movement of an entire puck
22 (and carriage unit 20) about the transfer axis 32, while "spin" and its variants refer to the
radial spin of a puck 22 about a puck spin axis 36, which is substantially perpendicular to the
puck transfer axis 32, as will be explained further below.

[0094] Also positioned on the drive side 30 of the apparatus 10 is a vacuum system 38 that
provides a vacuum to the individual carriage units 20 and pucks 22 of the transfer mechanism
12. A vacuum source (not shown) provides a vacuum to an arrangement of tubes 40 that feed
into a stationary vacuum manifold 42 that is positioned adjacent the center plate 24 on the
drive side 30. The stationary vacuum manifold 42 transfers a vacuum into an interior of the
rotating center plate 24, with the vacuum then being transferred out of the center plate 24 and
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to the carriage units 20 via a plurality of telescoping tubes 44 coupled therebetween. The
telescoping tubes 44 are coupled to the center plate 24 via rotatable bearings (not shown),
such that the telescoping tubes 44 may swivel relative to the center plate 24. The swivel
capability of the telescoping tubes 44, along with a telescopic construction that allows for the
length thereof to increase/decrease, accommodates a movement of the carriage units 20 and
pucks 22 relative to the center plate 24 (i.e., a displacement of the carriage units 20 and pucks
22 along the center plate) while still providing for a communication of the vacuum to the pucks
22, as will be described in more detail below.

[0095] As best shown in FIGS. 1 and 3, the cutting system 14 preferably comprises an anvil
wheel 46 and a knife roll 48 that interact with one another to cut discrete articles, for example
absorbent pads or inserts, from a continuous web that is provided to the cutting and transfer
apparatus 10. While the cutting system 14 is described herein as comprising an anvil wheel 46
and knife roll 48, it is recognized that these components could be reversed - with a knife wheel
and anvil roll being utilized as compared to the illustrated embodiment. Operation of the knife
wheel and anvil roll would be substantially similar to the operation of the anvil wheel 46 and
knife roll 48 that is set forth here below.

[0096] The anvil wheel 46 includes a central anvil hub 50 from which a plurality of anvil arms
52 extend radially outward about a 360° range of the anvil wheel 46. Each of the anvil arms 52
is coupled to the anvil hub 50 via a pivot connection 54, with the pivot connections 54 spaced
equidistant from one another about the anvil hub 50. Each of the anvil arms 52 includes an
anvil 56 positioned at the end thereof opposite the pivot connection 54. The anvils 56 are
configured to interact with one or more knife blades 58 on the knife roll 48 to cut a material
when a respective anvil 56 is positioned at a cutting location adjacent to a knife blade 58.
According to one embodiment, the anvils 56 comprise carbide inserts 60 held in place with a
wedge block 62. Anvils 56 may alternatively be made of cast iron or other appropriate
materials. The number of anvils 56 (and anvil arms 52) on the anvil wheel 46 matches the
number of pucks 22 provided on the transfer mechanism 12, with the anvils 56 and anvil arms
52 arranged relative to the pucks 22 such that an anvil 56 and anvil arm 52 is positioned
between each adjacent pair of pucks 22.

[0097] As shown in FIG. 1 and now also in FIG. 4, which shows a view of the anvil wheel 46
(and carriage units 20 and pucks 22) from the drive side 30 of the apparatus 10, the anuvil
wheel 46 further includes a linkage system 64 that mechanically couples the anvil arms 52
together. A pair of links (i.e., "scissor links") 66 is provided between each adjacent pair of anvil
arms 52 of the anvil wheel 46, with a first end 68 of each link 66 coupled to an arm link mount
70 on a respective anvil arm 52 of the adjacent pair of anvil arms 52 and with a second end 72
of each link 66 coupled to a common mount 74 that is provided on a carriage unit 20. The
coupling at each of the first and second ends 68, 72 of the links 66 to the arm link mount 70 on
each anvil arm 52 and to the mount 74 on each carriage unit 20 is a pivotable coupling that
allows the links 66 to rotate relative to each other and relative to the anvil arms 52 and the
carriage unit 20. As will be described in further detail later, the positioning of each anvil arm 52
can therefore be controlled during operation of the apparatus 10 based, in part, on the
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positioning of each carriage unit 20 and associated puck 22 that are positioned on opposing
sides thereof, with the anvil 56 and anvil arm 52 kept centered between its adjacent pucks 22
via the coupling of the anvil arm 52 to two adjacent carriage units 20 by the links 66.

[0098] As shown in FIG. 4, according to one embodiment, the arm link mount 70 on each anvil
arm 52 is included on a linear slide 71 that allows the mount 70 to move radially inward and
outward along the anvil arm 52. The positioning of the arm link mount 70 on the linear slide 71
provides a pivot point adjustment on the anvil arm 52 to accommodate different puck 22
(insert) sizes on the transfer mechanism 12, providing greater flexibility to the overall
apparatus 10.

[0099] Regarding the cutting system 14, each of the anvil wheel 46 and knife roll 48 is coupled
to and rotates on a respective shaft 76, 78, as shown in FIG. 1. The hub 50 of the anvil wheel
46 is mounted on an anvil shaft 76 that, in one embodiment, is a belt-driven shaft (via belt drive
80) that is driven in a 1:1 ratio to the puck wheel 26 via a jackshaft 83 that ties operation of the
anvil wheel 46 together with operation of the puck wheel 26 of the transfer mechanism 12. The
anvil shaft 76 rotates about an anvil axis 81 that may be aligned with the shaft 28 that that
drives the transfer mechanism 12 (i.e., aligned with the transfer axis 32) or might be slightly
laterally offset therefrom. In the illustrated embodiment, the knife roll 48 is mounted on a drive
roll shaft 78 and is separately driven by a drive roll servo motor 82, although it is recognized
that the knife roll 48 could be tied to the anvil drive (i.e., belt drive 80 drives both anvil shaft 76
and drive roll shaft 78). Each of the anvil wheel 46 and knife roll 48, as well as their respective
shaft and drive mechanisms (i.e., belt drive 80 and servo motor 82) are collectively included as
part of an upper cutter box assembly 84 of the cutting system 14. The upper cutter box
assembly 84 is mounted on a stationary lower cuter box assembly 86. The upper cutter box
assembly 84 is movable laterally relative to the lower cutter box assembly 86 via a pair of
tracks 88 provided on a top surface of the lower cutter box assembly 86, with a manual hand
crank or servo-driven lead screw adjustment 90 providing translation of the upper cutter box
assembly 84 along the tracks 88. The upper cutter box assembly 84 may linearly translate
along the tracks 88 in a direction 92 so as to provide for movement of the anvil wheel 46 and
knife roll 48 relative to the transfer mechanism 12. As will be explained in greater detail below,
when it is desirable to reconfigure the cutting and transfer apparatus 10 in order to implement
a different process flow and/or accommodate a different product type or size, the upper cutter
box assembly 84 may be moved along the tracks 88 to properly position the anvil wheel 46 and
knife roll 48 relative to the transfer mechanism 12 and thereby maintain a proper position of
the components for cutting the incoming continuous web of material provided to the apparatus
10.

[0100] In operation, the apparatus 10 receives a continuous web from a source and the web is
brought into contact with a puck 22. One of anvils 56 is then caused to rotate into position so
as to be aligned with a knife blade 58 on the knife roll 48 and cooperate therewith (i.e., come
into contact with) to cut the web proximate a leading edge of the puck 22. After receipt of the
web and the cut made near the leading edge, the puck 22 proceeds to travel along the transfer
path 34 and past the knife roll 48, at which point the next anvil 56 on anvil wheel 46 rotates into
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position to cooperate with a knife blade 58 to cut the web proximate the trailing edge of the
puck 22 to cut a discrete section from the web, to form a discrete article such as an insert or
pad. The section is held to the puck 22 by a vacuum and caused to rotate about the transfer
path 34, as will be explained in greater detail below.

[0101] As indicated above, the carriage units 20 of the transfer mechanism 12 are coupled to
the center plate 24 so as to be movable thereon. Specifically, the center plate 24 includes a
main body 93 having a rail structure 94 positioned thereon that, in an example embodiment, is
positioned about the outer circumference thereof, as shown in FIG. 2 and now also in FIG. 5.
The rail structure 94 is a ring-like structure formed of a pair of tracks or rails 96 (hereafter
"pitch rails 96"), with each of the pitch rails 96 coupled to the main body 93 of the center plate
24 via an intermediate spacer member 98. Each of the pitch rails 96 is thus spaced apart from
the main body 93 of the center plate 24 in a width-wise direction. As indicated above, each of
the pitch rails 96 has an annular shape, such that both an inner edge or surface 100 of the
pitch rails 96 and an outer edge or surface 102 of the pitch rails 96 function as tracks along
which the carriage units 20 may translate, although it is recognized that the pitch rails 96 may
be configured such that the carriage units 20 translate along only one of the inner
edge/surface 100 or the outer edge/surface 102. The pitch rails 96 run parallel to a machine
direction 104 in which transfer mechanism 12 rotates to allow for controlled circumferential
displacement of the carriage units 20 and pucks 22 relative to the center plate 24 in the
machine direction 104, thereby enabling a pitch change or altered circumferential spacing of
the pucks 22. While displacement of the carriage units 20 and pucks 22 here is described
herein as being "circumferential,” it is to be understood that aspects and embodiments of the
invention are not limited to applications utilizing a circular motion and that the transfer path 34
of the carriage units 20 and pucks 22 may be defined by the path of any supporting pitch rails
96 used, for example.

[0102] While not shown in FIGS. 2 and 5, it is recognized that a rail structure 94 of an
alternative construction could be utilized, according to other embodiments. As an example, the
rail structure 94 could be provided on opposing flat side surfaces of the center plate 24 rather
than about the outer circumference of the center plate 24 (and facing radially outward). In such
an embodiment, pitch rails 96 would be provided on each of the opposing flat side surfaces of
the center plate 24 and face outwardly and away from their respective side surface. As with the
previously described embodiment, the pitch rails 96 on the side surfaces of the center plate 24
would run parallel to a machine direction 104 in which the transfer mechanism 12 rotates to
allow for controlled circumferential displacement of the carriage units 20 and pucks 22 relative
to the center plate 24 in the machine direction 104, thereby enabling a pitch change or altered
circumferential spacing of the pucks 22.

[0103] To facilitate circumferential displacement of the carriage units 20 and pucks 22 along
the pitch rails 96, the transfer mechanism 12 includes a plurality of servo motors 106, as
shown in FIG. 2 and now in FIG. 6, with it understood that the term "servo motor" as used
herein may refer to a servo motor system including only a servo motor or to a servo motor and
gearbox combination. A dedicated servo motor 106 is provided for each carriage unit 20 to
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enable independently controlled displacement of its carriage unit 20 (and puck 22) along the
pitch rails 96. In one embodiment, the servo motors 106 are mounted on the drive side 30 of
the center plate 24, with a plurality of openings 108 formed in the center plate 24 through
which the servo motors 106 extend, such that an output end 110 (i.e., side that outputs a
rotational power) of each servo motor 106 extends through to a cutter side 112 of the center
plate 24 and apparatus 10.

[0104] As best shown in FIG. 5, a connecting arm 114 is coupled to the output end 110 of each
servo motor 106 and is displaced (i.e., rotated) responsive to a rotational output of the servo
motor 106. In the example implementation, the connecting arm 114 has a curved, arcuate-
shaped profile, but in other implementations the connecting arm 114 could have a straight-arm
configuration. A first end 116 of the connecting arm 114 is fixedly coupled to the output end 110
of the servo motor 106 and a second end 118 of the connecting arm 114 is rotatably coupled to
a respective carriage unit 20 via a drag link 120. In operation, a servo motor 106 may rotate
both clockwise and counterclockwise, such that the connecting arm 114 moves back and forth
in a reciprocating, windshield wiper type pattern. Via this motion of the connecting arm 114,
and via the drag link 120 rotatably coupling the connecting arm 114 to the carriage unit 20,
rotational motion of a servo motor 106 may therefore be transformed into a linear motion (i.e.,
motion in the machine direction 104) that circumferentially displaces a respective carriage unit
20 along the pitch rails 96.

[0105] As shown in FIG. 6, each of the servo motors 106 may be controlled by a respective
motor drive 122 or other control device that is configured to operate the servo motor 106
according to a desired velocity profile that is input to the motor drive 122 via commands from
the HMI 18 (FIG. 1), such as receiving wireless control signals from the HMI 18, for example.
In one embodiment, pre-programmed velocity profiles may be stored on the HMI 18 (i.e., in the
memory of the HMI 18) associated with product configuration settings for the apparatus 10 for
a product type/size to be produced, with these pre-programmed velocity profiles being
transmitted to the motor drives 122. Based on the input velocity profile, the drives 122 may be
programmed to operate the respective servo motors 106 at a desired speed based, in one
example, on its circumferential position on the puck wheel 26. The drive 122 of each servo
motor 106 would be programmed in an identical fashion (by inputs from the HMI 18), such that
each servo motor 106 is operated in the same manner and according to the same velocity
profile. An example operation of a servo motor 106 to control circumferential displacement of a
puck 22 is provided in further detail below. In one embodiment, the drives 122 are positioned
adjacent their respective servo motors 106 on the drive side 30 of the center plate 24, and
communications and power connections may be routed to the drives 122 and servo motors
106 via use of a slip ring 124 (FIG. 2) positioned on the drive shaft 28, although it is recognized
that a wireless communications and power transmission to the drives 122 and servo motors
106 may instead by utilized.

[0106] As previously indicated, in addition to the transfer mechanism 12 providing for a rotation
of the carriage units 20 and pucks 22 about the transfer axis 32, the transfer mechanism 12
also provides for a radial spinning of each puck 22 about a puck spin axis 36. To facilitate this
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spinning of the pucks 22, the transfer mechanism 12 also includes a barrel cam 126 situated
about the transfer axis 32 and positioned on the drive side 30 of the center plate 24, as shown
in FIGS. 1 and 3 and now also in FIG. 7. The barrel cam 126 is preferably a stationary ring-
shaped member having a spin cam race 128 provided around an outside edge/surface thereof.
To achieve a desired spin of the pucks 22, a spin cam follower 130 of the carriage unit 20,
which is preferably a roller bearing, is in sliding or rolling communication with the spin cam race
128. In the example implementation, spin cam race 128 is configured to provide a ninety-
degree (90°) puck rotation, but it is recognized that configuration of the spin cam race 128 is
generally determined by the desired spin angle of the puck 22. While the barrel cam 126 is
shown and described herein as being constructed as cylindrically shaped barrel having a spin
cam race 128 provided around an outside edge/surface thereof, it is recognized that the barrel
cam 126 could instead be configured as an annular ring-shaped member having a spin cam
race 128 provided around an inside edge/surface thereof, i.e., an inverted barrel cam ring,
according to another embodiment.

[0107] Referring still to FIGS. 1-7 and now also to FIGS. 8-11, a carriage unit 20 is shown in
greater detail for purposes of better describing the structure and operation thereof that enables
the rotation, circumferential displacement, and spinning thereof. The carriage unit 20 generally
includes a chassis 132 and a puck support 134 that is positioned on the chassis 132. The
chassis 132 generally secures the carriage unit 20 to the rail structure 94 of the center plate 24
and provides for circumferential displacement of the carriage unit 20 along the pitch rails 96.
The chassis 132 includes a pair of chassis frame members 136, 138 joined together in a
spaced apart arrangement so as to accommodate positioning of the rail structure 94
therebetween. A plurality of rollers 140, 142 is coupled to the chassis frame members 136, 138
in an arrangement that allows for the carriage unit 20 to be secured onto the rail structure 94
and provides for translation of the carriage unit 20 along the pitch rails 96. In one example, a
pair of upper rollers 140 and a pair of lower rollers 142 are provided on each of the chassis
frame members 136, 138, with the two lower rollers 142 engaging the inner edge or surface
100 of a respective pitch rail 96 and the two upper rollers 140 engaging the outer edge or
surface 102 of a respective pitch rail 96.

[0108] According to another embodiment, and where the rail structure 94 is provided on
opposing flat side surfaces of the center plate 24 as previously described, the arrangement
and orientation of the rollers 140, 142 would be altered to allow for the carriage unit 20 to be
properly secured onto the rail structure 94 and provide for translation of the carriage unit 20
along the pitch rails 96. That is, a pair of "first side" rollers and a pair of "second side" rollers
would be provided on each of the chassis frame members 136, 138 to engage the respective
pitch rails 96 provided on each of the opposing flat side surfaces of the center plate 24.

[0109] As best shown in FIGS. 8 and 9, the puck support 134 is secured on the chassis 132.
The puck support 134 is oriented generally orthogonal to the chassis 132 (and to the rail
structure 94) in a direction 135, with a puck mount 144 provided on one end of the puck
support 134 (i.e., on the cutter side 112 of apparatus 10) and a spin cam follower 130 provided
on the opposite end of the puck support 134. The puck support 134 includes a main body 146
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that is fixedly coupled to the chassis 132 on a top or outward facing surface thereof, with the
main body 146 spanning between the chassis frame members 136, 138, so as to be positioned
over the rail structure 94 when the carriage unit 20 is mounted thereon.

[0110] As shown in FIGS. 8 and 9, the spin cam follower 130 of the puck support 134 is joined
to the main body 146 via a take up frame 148. The take up frame 148 is coupled to the main
body 146 and includes a plurality of mechanisms thereon that function to transfer movement of
the spin cam follower 130 to the puck mount 144 and the puck 22 mounted thereon. That is,
movement of the spin cam follower 130 is transferred to the puck mount 144 and puck 22 via
the take up frame 148 and associated mechanisms to cause the puck 22 to rotate (i.e., spin) in
a desired manner.

[0111] Also included in the carriage unit 20 are a number of mounting features that couple the
carriage unit 20 to a respective servo motor 106 and to the anvil wheel 46 to provide
interoperability therebetween. Specifically, the chassis frame member 136 on the cutter side
112 of the center plate 24 includes thereon a drag link mount 160 and a scissor link mount 74
by which the servo motor 106 and the anvil wheel 46 may be operatively connected to the
carriage unit 20, as shown in FIG. 8. The drag link mount 160 may be provided as a cylindrical
protrusion that is centered on the chassis frame member 136 in the machine direction 104.
The scissor link mount 74 may be provided as a mounting hole formed in a protrusion
extending outward from a bottom (i.e., radially-inward facing) edge of the chassis frame
member 136.

[0112] The drag link mount 160 provides a connection point where the drag link 120 is coupled
to the carriage unit 20, to thereby connect the carriage unit 20 to the servo motor 106 (via the
connecting arm 114 and drag link 120), as shown in FIG. 8 and in FIG. 5. The drag link 120 is
rotatably coupled to the drag link mount 160 (via a bearing attachment) such that the drag link
120 may rotate relative to the frame 136. In operation of the transfer mechanism 12, a
respective servo motor 106 may be controlled to cause rotation of the connecting arm 114
coupled thereto. Via the connecting arm 114 and drag link 120, rotational motion of the servo
motor 106 is transferred to the carriage unit 20, causing the chassis 132 to translate along rail
structure 94 via the rollers 140, 142 sliding along the pitch rails 96 thereof. A carriage unit 20
may therefore be circumferentially displaced along the center plate 24 via operation of its
respective servo motor 106 to control the pitch between the carriage unit 20 and its adjacent
carriage units 20 of the puck wheel 26.

[0113] As shown in FIGS. 8 and 10, the scissor link mount 74 provides a connection point
where a pair of scissor links 66 of the anvil wheel linkage system 64 is coupled to the carriage
unit 20, with a cylindrical spacer 164 secured to the scissor link mount 74 and extending
outwardly therefrom to provide a coupling point for the links 66 about which the links 66 may
pivot. As previously described, in controlling the circumferential displacement of a carriage unit
20, the positioning of an anvil arm 52 and anvil 56 between two adjacent carriage units 20 may
be controlled via a pair of scissor links 66 being provided between each adjacent pair of anvil
arms 52 of the anvil wheel 46, with a first end 68 of each link 66 pivotably coupled to an arm
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link mount 70 on a respective anvil arm 52 of the adjacent pair of anvil arms 52 and with a
second end 72 of each link 66 pivotably coupled to a common scissor link mount 74 (via
spacer 164) that is provided on a carriage unit 20, as shown in FIG. 4. Each respective anvil
arm 52 is thus coupled to two carriage units 20 via the links 66 that extend out therefrom in
each of opposing directions and that are coupled to the scissor link mounts 74 of those
carriage units 20. The connection of the anvil arm 52 to its two adjacent carriage units 20, via
links 66, controls the positioning of that anvil arm 52 relative to the carriage units 20 - with the
anvil arm 52 remaining centered between the carriage units 20 throughout operation of the
transfer mechanism 12 regardless of the pitch/spacing between the carriage units 20 or the
specific operating speed of the transfer mechanism 12. Additionally, the connection of the anvil
arm 52 to its two adjacent carriage units 20 also ensures that each anvil 56 is matched to the
speed of the incoming continuous web of material at cutting, as the speed of an anvil 56 at
cutting is tied to the speed of the carriage units 20 and pucks 22 (which is in turn controlled by
the servo motors 106) to which that anvil 56 (anvil arm 52) is connected.

[0114] As an example of controlling the positioning of an anvil arm 52 and anvil 56 between
two adjacent carriage units 20, if a carriage unit 20 ahead of a respective anvil arm 52 (in the
machine direction 104) is circumferentially displaced further forward by its associated servo
motor 106, the scissor link 66 that couples the carriage unit 20 (at the scissor link mount 74 on
chassis frame member 136) to the anvil arm 52 will cause the anvil arm 52 to angularly rotate
forward toward the carriage unit 20. At the same time, the scissor link 66 that couples the anvil
arm 52 to its trailing carriage unit 20 will limit the amount of forward angular rotation of the anvil
arm 52. Accordingly, the positioning of the anvil arm 52 between its two adjacent carriage units
20 is maintained relatively constant, such that any contact/collision between the anvil arm 52
and its adjacent carriage units 20 is prevented.

[0115] Also included in carriage unit 20 are components that provide vacuum communication
to the puck 22 to enable a cut pad or segment to be secured thereto. As best shown in FIG. 9,
the main body 146 of the puck support 134 is formed as a semi-hollow member having
vacuum channels 166 formed therein, with a pair of vacuum channels 166 being shown in the
illustrated embodiment. The vacuum channels 166 extend for a majority of a length of the main
body 146 and enable communication of a vacuum from a vacuum source (not shown) of
apparatus 10 to the puck mount 144 and onto the puck 22, so as to enable discrete articles or
pads to be held on the puck 22. WWhen the carriage unit 20 is positioned on the center plate 24,
openings 168 of the vacuum channels 166 are connected with the telescoping tubes 44 of the
transfer mechanism 12 that communicate a vacuum thereto, as shown in FIG. 2. As previously
described, a vacuum source provides a vacuum to the stationary vacuum manifold 42 that is
positioned adjacent the center plate 24, with the vacuum transferring to an interior of the
center plate 24 and then out through the telescoping tubes 44 and to the carriage unit 20.

[0116] With the carriage unit 20 fluidly connected to the vacuum source, the vacuum channels
166 communicate a vacuum to the puck mount 144 such that a vacuum is commutable
therethrough. A vacuum is drawn through the vacuum channels 166 and provided to one or
more vacuum zones 170 at the puck 22 (FIGS. 8 and 9), with the orientation of the puck 22 to
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the one or more zones 170 controlling whether the pucks 22 will pick-up or transfer (i.e.,
activate/deactivate the vacuum through the puck 22). According to one embodiment, each
vacuum puck 22 has four vacuum zones 170 to assist in holding the pad/insert during pick-up
and transfer. As the pucks 22 rotate, the leading and trailing vacuum zones 170 change. Pucks
rotate 90 degrees after pick-up and then drop off the pad/insert to a receiving surface (not
shown), such as a vacuum transfer roll.

[0117] Regarding the pucks, it is recognized that the pucks 22 are removable from the puck
mounts 144 in order to allow for swapping/changing of the pucks 22 as desired to
accommodate a specific set-up of the transfer mechanism 12. In mounting a puck 22 to a puck
mount 144 of the carriage unit 20, one of various connection mechanisms may be utilized,
including fastener-based attachments or fastenerless attachments. As one example, a puck 22
may be configured to engage a puck mount 144 according to a "quick connector" type
engagement, e.g., a "hitch and receiver" type engagement. The structure of the puck 22 and
mating thereof with the puck mount 144 allows for pucks 22 to be easily swapped out and
exchanged on the carriage unit 20 based on the specific set-up of the transfer mechanism 12.
Different size pucks 22 can be connected to the carriage units 20 to accommodate the cutting
and transferring of articles of differing types and sizes.

[0118] With reference again to FIGS. 1-10 and now also to FIG. 11A, a process 172 for
configuring or reconfiguring the cutting and transfer apparatus 10 is now described according
to an embodiment of the invention. While the process 172 is described below as a
reconfiguring of an existing set-up of the apparatus 10, it is recognized that the process is also
applicable to an initial configuring of the apparatus 10. With regard to the reconfiguring process
172, it is recognized that only some of the described steps may need to be performed when
reconfiguring the apparatus 10, with the exact process that is implemented being determined
by a revised new process flow and/or new product type/size to be processed by the apparatus
10. Thus, it is to be understood that the process 172 described here below is only meant to be
an exemplary process and embodiments of the invention are not meant to be limited only to
the described process.

[0119] When it is desirable to reconfigure the apparatus 10 in order to implement a different
process flow and/or accommodate a different product type/size, a push-button change of the
apparatus 10 may be implemented such as via the HMI 18 of the apparatus 10. Operator
inputs may be provided to the HMI 18 to cause all or at least some of the operational settings
of the cutting system 14 and/or transfer mechanism 12 to be modified in an automated fashion,
thereby providing an automated or semi-automated change-over and reconfiguring of the
apparatus 10.

[0120] As an optional first step in the reconfiguring process 172, the transfer mechanism 12
may be modified by attaching a swapping out the puck 22 on each carriage unit 20 to provide
pucks 22 that are able to accommodate a new pad/product size that is to be produced by the
updated cutting and transfer process, as indicated at step 174. As previously described, in one
embodiment, the pucks 22 may be constructed to engage the puck mounts 144 via a quick
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connector type engagement to secure the puck 22 to the puck support 134 of a carriage unit
20. The structure of the pucks 22 and mating thereof with the puck mounts 144 allows for the
pucks 22 to be easily swapped out and exchanged on the carriage unit 20 based on the
specific set-up of the transfer mechanism 12. The swapping out and exchanging of different
pucks 22 may be performed manually or, in an alternative embodiment, may be performed via
the use of a robotic system or other change-over means. Resulting from the change of the
pucks 22 mounted on the carriage units 20, the effective diameter of the overall puck wheel 26
may increase or decrease and the pitch to be maintained between adjacent pucks 22 during
operation of the transfer mechanism 12 may also change.

[0121] As another step in the reconfiguring process 172, the cutting system 14 is modified
responsive to inputs to the HMI 18 indicative of a product size change for upcoming use of the
apparatus 10, as indicated at step 176. Specifically, positioning of the anvil wheel 46 and knife
roll 48 is adjusted relative to the transfer mechanism 12 to account for the reconfiguring of the
transfer mechanism 12, such as the increased/decreased effective diameter of the puck wheel
26. In one embodiment, the positioning of the anvil wheel 46 and knife roll 48 is automatically
adjusted in response to an operator input provided to the HMI 18, with the servo-driven lead
screw adjustment 90 operating to translate the upper cutter box assembly 84 laterally along
the tracks 88 relative to the lower cutter box assembly 86. The anvil wheel 46 and knife roll 48
are thus repositioned laterally relative to the transfer mechanism 12 such that the anvils 56 are
positioned correctly relative to the pucks 22 when cuts to the incoming continuous web of
material are to be made at a cutting location between the anvils 56 and knife roll 48.

[0122] As part of the reconfiguring process 172 of the cutting system 14, operation of the knife
roll 48 may also be modified to provide for proper interaction with the anvil wheel 46, as
indicated at step 178. That is, with the reconfiguring of the transfer mechanism 12, the speed
at which the puck wheel 26 is driven may be modified (via controlled operation of motor-driven
shaft 28, also part of step 178), with the speed at which the anvil wheel 46 is driven thus also
being modified (via controlled operation of belt drive 80) to maintain the 1:1 speed relationship
between the anvil wheel 46 and puck wheel 26. To maintain proper phasing and operation of
the knife roll 48 relative to the puck wheel 26 and anvil wheel 46, the speed of the knife roll 48
is thus also modified. Camming of the knife roll 48 is therefore performed during the
reconfiguring process 172 via selective operation of the servo motor 82 that drives the drive
roll shaft 78 and knife roll 48.

[0123] The push-button reconfiguring process 172 of the apparatus 10 also includes a
reprogramming or changing of the control scheme for the servo motors 106, as indicated at
step 180. That is, for any velocity or speed changes at which the puck wheel 26 is rotated, a
corresponding change to the velocity or speed at which the servo motors 106 cause
circumferential displacement of the carriage units 20 along the center plate 24 may also be
made. The changing of the control scheme for the servo motors 106 may be easily
accomplished via reprogramming of the associated drives 122, responsive to input commands
to the HMI 18 from an operator of the apparatus 10.
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[0124] While process 172 is illustrated in FIG. 11A with steps 174-180 occurring sequentially,
the steps of process 172 may occur in an alternative order to that shown in FIG. 11A
Furthermore, some of steps 174-180 may be carried out simultaneously. One alternative
embodiment of process 172 is illustrated in FIG. 11B. At step 173 one or more operator inputs
are provided to the HMI 18 during a product changeover sequence. These operator inputs
may include, as non-limiting examples, a product size selection (e.g., Size 1, Size 2, Size 3,
etc.), a product name selection (e.g., Product A, Product B, etc.), or specific product
dimensions, such as product pitch and insert length as examples.

[0125] Responsive to the operator input, the HMI 18 optionally may generate an indication that
pucks 22 must be swapped out as part of the product changeover process. If pucks 22 are to
be swapped, the transfer mechanism 12 is modified by swapping out the puck 22 on each
carriage unit 20 to provide pucks 22 that are able to accommodate a new pad/product size that
is to be produced by the updated cutting and transfer process, as indicated at step 174. If
pucks 22 are to be swapped, process 172 includes step 176 in which the positioning of the
anvil wheel 46 and knife roll 48 is adjusted relative to the transfer mechanism 12 to account for
the reconfiguring of the transfer mechanism 12. Step 176 may occur prior to or after the pucks
22 are swapped and may be done automatically based on commands triggered through the
HMI 18 or manually in the same manners described with respect to FIG. 11A.

[0126] The operator input to the HMI 18 indicating a product changeover may also trigger a
modification of the rotational speed of the transfer mechanism 12, anvil wheel 46, and/or knife
roll 48, as indicated at optional step 178, in order to accommodate a change in machine speed
(i.e., parts per minute) associated with the product changeover. Such modification(s) may be
carried out automatically via programming changes and in the same manner described with
respect to FIG. 11A without further operator input.

[0127] The operator input to the HMI 18 indicating a product changeover may also trigger an
automatic reprogramming of the servo motor drives 122, as indicated at step 180, in order to
modify the camming/rotational speed of the carriage units, in a similar manner as described
with respect to FIG. 11A.

[0128] The push-button reconfiguring process 172 of the apparatus 10 as described above
thus allows for the efficient processing of products of different types/sizes as compared to a
previous apparatus set-ups and constructions, with the reconfiguration being performed in a
semi-automatic fashion and without having to swap out the entire transfer mechanism 12
and/or cutting system 14. The reconfiguring process 172 may thus be performed in a quick
and efficient manner where downtime of the cutting and transfer apparatus 10 is minimized.

[0129] Referring now to FIGS. 12-22, an example operation of the configurable cutting and
transfer apparatus 10 is described in greater detail for purposes of better illustrating
embodiments of the invention. The apparatus 10 is illustrated with the transfer mechanism 12
including an arrangement of eight (8) pucks 22 thereon, but it is recognized that operation of
the apparatus 10 would be the same with a greater or lesser number of pucks 22. Additionally,
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while operation of the apparatus 10 is described with reference to a single puck 22a and a
single anvil 5643, it is to be understood that the operation of the remaining pucks 22 and anvils
56 is at least substantially similar. Furthermore, although the operation is described with
reference, in FIGS. 15-22, to discrete puck positions, it is to be understood that the operation is
preferably generally continuous. The discrete positions aid in illustrating the operations being
performed. Still further, the apparatus 10 may be configured to rotate in a generally clockwise
manner, as shown in FIGS. 15-22, or in a generally counterclockwise manner for an opposite-
handed machine configuration.

[0130] Referring first to FIGS. 12-14, and with reference also to FIGS. 15-22, an exemplary
puck velocity profile is depicted as each puck 22 rotates through various portions of its transfer
path 34. The puck transfer mechanism 12 rotates about the puck transfer axis 32 at a relatively
constant velocity VS but, as previously described, the servo motors 106 of the transfer
mechanism 12 may be selectively operated to control the speed at which the pucks 22 (on
their associated carriage unit 20) are moved/displaced circumferentially along the center plate,
with a connecting arm 114 and drag link 120 transferring movement of the servo motor 106 to
the carriage unit 20 on which puck 22 is mounted to cause an acceleration/deceleration of the
puck 22 and circumferential displacement thereof along center plate 24. Thus, the description
provided here below with regard to accelerating or decelerating a puck 22 is understood to
refer to operation of a respective servo motor 106 that causes a corresponding change in
velocity of the puck 22 (and carriage unit 20) operatively connected thereto. While an example
puck velocity profile is described below, it is recognized that different puck velocity profiles
could be implemented via selective control and operation of the servo motors 106.

[0131] When a puck 22 receives a continuous web material 186, the puck 22 may be moving
at a substantially constant first velocity V1. A section of material, referred to hereafter as an
insert or pad 188, is then cut from the continuous web 186. To create the pad 188, a first cut
190 is made proximate a leading puck edge 192 and a second cut 194 is made proximate the
trailing puck edge 196. As previously described, cutting of the continuous web is performed via
a positioning of respective anvils 56 at proper cutting positions relative to the pucks 22 and to
the knife roll 48. The positioning of each anvil 56 (and anvil arm 52) between its two adjacent
carriage units 20 is maintained relatively constant (i.e., mid-way therebetween) via its
connection to the carriage units 20 by the scissor links 66. This controlled positioning of each
anvil 56 ensures that the anvil 56 is in a proper position between its adjacent pucks 22 when it
is time to cut the continuous web material 186, such as the first and second cuts 190, 194
indicated here.

[0132] Just after a pad 188 is cut from the web material 186, the puck 22 may be accelerated
198 and may be decelerated 200 thereafter back to a substantially constant velocity 202, which
may be the first velocity V1. Sometime after the trailing edge cut 194 and prior to placement
204 of the pad 188 on a receiving surface 206, the puck 22 spins to a desired angle (via
interaction of the spin cam follower 130 with the spin cam race 128) and the velocity of the
puck 22 may change 208 (via operation of servo motor 106) to achieve a desirable
predetermined circumferential spacing. Upon or after reaching a substantially constant 210
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second velocity V2, the pad 188 is placed 204 on the receiving surface 206. After pad
placement 204, the puck 22 is decelerated 212 to a substantially constant 214 first velocity V1
and is spun back to a web-receiving orientation. The process then begins anew.

[0133] During periods of acceleration and deceleration, the pucks 22 change position relative
to the major axis of rotation, the puck transfer axis 32 - i.e., the pucks may be circumferentially
displaced. This can best be seen in FIG. 14. A first reference point 216 represents a point on
the shaft 28 (FIG. 1) spinning about the puck transfer axis 32 at the relatively constant velocity
VS during operation of the transfer mechanism 12. A second reference point 218 represents a
position of a puck 22. While the shaft reference 216 may be rotating about the puck transfer
axis 32 at a constant velocity, the position of the puck reference 218 with respect to the shaft
28 may change a desirable amount. Again, the position of the puck reference 218 with respect
to the shaft 28 - and the increase/decrease in the degrees of rotation thereof responsive to
acceleration/deceleration of the puck 22 - is controlled via selective operation of the servo
motor associated with the puck 22.

[0134] As shown in FIG. 14, the shaft reference 216 is generally radially aligned with the puck
reference 218 during times of cutting 190, 194. At the end 200 of the first acceleration, the
puck reference 218 has changed position relative to the shaft reference 216 by a first distance
220. At the end 202 of the first deceleration period, the references 216, 218 are again aligned.
Prior to pad placement 204, the puck 22 is again accelerated, and at the end 210 of the
second acceleration the puck reference 218 has advanced beyond the shaft reference 216 by
a second distance 222. The first distance 220 may be the same as, or different than, the
second distance 222. Finally, at the end 214 of the second deceleration period, both
references 216, 218 are aligned and ready for another revolution.

[0135] FIG. 15 shows a representative puck 22a in a first position P1. In the first position P1,
the puck 22a receives a continuous web material 186 traveling in a first direction 224 at the
first velocity. A vacuum is drawn through the carriage unit 20 (through the puck support 134
and the puck 22a) to support the web material 186 on the puck 22a surface. While receiving
the web 186, the puck 22a is traveling about a puck transfer axis 32 in a second direction (i.e.,
machine direction 104), to which at this point P1 the first direction 224 is preferably
substantially tangential. The puck 22a continues to move in the second direction 104 into a
second position P2.

[0136] FIG. 16 depicts the puck 22a in the second position P2. In this position, the puck 22a is
at the leading edge cut time 190 of FIG. 12. Here, a knife blade 58 of the knife roll 48
cooperates with a representative anvil 56a of the anvil wheel 46 to cut the web 186 proximate
the leading edge 192 of the puck 22a. As previously described, the anvil 56a is moved to a
proper cutting position between the leading and trailing pucks 22 adjacent thereto via its
connection to the carriage units 20 of those pucks by the scissor links 66. After receipt of the
web 186 and the cut made near the leading edge 192, the puck 22a proceeds to travel in the
second direction 104 past the knife roll 48 to a third position P3.
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[0137] FIG. 17 shows the puck 22a in the third position P3. In this position P3, the puck 22a is
at the trailing edge cut time 194 of FIG. 12. In this position P3, a knife blade 58 of knife roll 48
cooperates with an anvil 56 to cut the web 186 proximate the trailing edge 196 of the puck 22a
to cut a pad 188a from the web 186. The pad 188a is held to the puck 22a by the vacuum,
which was drawn previously. After the cut made near the trailing edge 196, the puck 22a
proceeds to travel in the second direction 104 to a fourth position P4.

[0138] FIG. 18 shows the puck 22a in the fourth position P4. As mentioned previously, it is
often desirable to spin the cut pad 188a to some predetermined angle prior to placement on a
receiving surface 206. Here, the puck 22a is shown while in the midst of a spin. While FIG. 18
shows the puck 22a being spun in the fourth position P4, the puck 22a may spin to a desired
angle any time after the trailing edge cut made at the third position P3 and before placement
onto the receiving surface 206.

[0139] Besides rotation and spin of the pucks 22, the apparatus 10 may also change the
circumferential spacing of the pucks 22. As previously described, the servo motor 106
associated with each puck 22 - and the individual control of each of the servo motors 106 -
allows for altering of the circumferential spacing of the pucks 22 and the selective control of the
pitch between each of the pucks 22, with the servo motors 106 enabling a large angular range
of movement for each of the pucks 22. The displacement of the pucks 22 via the servo motors
106 thereby provides for a placement pitch of cut pads 188 that is different from the pitch at
which the web material 186 was cut, with the ultimate circumferential spacing of the pucks 22
at the receiving surface 206 for placement of pads 188 thereon being a function of a desired
placement pitch 226 and the speed at which the receiving surface 206 is traveling.

[0140] Upon achieving desired circumferential spacing, the puck 22a arrives in a fifth position
P5. The puck 22a is shown in the fifth position P5 in FIG. 19. In this position P5, the puck 22a
is at the middle of the placement time 204 shown in FIG. 12. The puck 22a has been situated
at the correct placement pitch or distance 226 with respect to the puck 22 that preceded it. At
this pitch or distance 226, the pad 188a is transferred to the receiving surface 206. At the time
of placement, the vacuum that was drawn through the puck support 134 and puck 22a may be
removed from at least a portion of the puck 22a, thereby allowing a smooth transfer of the cut
insert 188a from the puck 22a to the receiving surface 206. After placing the pad 188a onto the
receiving surface 206, the puck 22a continues in the second direction 104 to a sixth position
P6.

[0141] FIG. 20 shows the puck 22a in the sixth position P6. The puck 22a is shown as having
released the cut pad 188a onto the receiving surface 206. The puck 22a continues to move in
the second direction 104 to a seventh position.

[0142] FIG. 21 depicts the seventh position P7 of the puck 22a. If the puck 22a and pad 188a
were rotated after cutting to some predetermined angle prior to placement on the receiving
surface 206, the puck 22a may need to be adjusted to a web-receiving orientation. While FIG.
21 shows the puck 22a spinning in the seventh position P7, the puck 22a may spin any time
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after the pad 188a has been placed on the receiving surface 206 and before the continuous
web 186 is received.

[0143] It is recognized that the operation of the configurable cutting and transfer apparatus 10
shown and described above in FIGS. 12-22, including the described puck velocity profile, is for
illustrative purposes only. That is, the rotation of the pucks 22 about the transfer path 34 may
follow a different suitable velocity profile and/or spinning of the pucks 22 may vary from that
described, according to additional embodiments of the invention, and that such embodiments
are recognized as falling within the scope of the invention.

[0144] FIG. 23 illustrates one exemplary alternative puck velocity profile. The puck 22 moves
at a substantially constant first velocity V1 during which time a first cut 190 is made proximate a
leading puck edge 192 and a second cut 194 is made proximate the trailing puck edge 196.
Following the second cut 194, the puck 22 is accelerated 198 to a third velocity V3 and
decelerated 200 thereafter back to a substantially constant 210 second velocity V2 to achieve
a desirable predetermined circumferential spacing between adjacent pucks 22. Sometime after
the cut 194 and prior to placement 204 of the pad 188 on a receiving surface 206, the puck 22
spins to a desired angle (via interaction of the spin cam follower 130 with the spin cam race
128) and the velocity of the puck 22 may change 208 (via operation of servo motor 106). Upon
or after reaching a substantially constant 210 second velocity V2, the pad 188 is placed 204 on
the receiving surface 206. After pad placement 204, the puck 22 is accelerated 213 to the third
velocity V3 and thereafter decelerated 212 to the substantially constant 214 first velocity V1
and is spun back to a web-receiving orientation. The process then begins anew.

[0145] FIG. 24 illustrates another exemplary alternative puck velocity profile. The puck 22
moves at a substantially constant first velocity V1 during which time the first cut 190 is made
and the second cut 194 is made. Following the second cut 194, the puck 22 is accelerated 198
to a substantially constant 210 second velocity V2 to achieve a desirable predetermined
circumferential spacing between adjacent pucks 22. Sometime after the cut 194 and prior to
placement 204 of the pad 188 on a receiving surface 206, the puck 22 spins to a desired angle
(via interaction of the spin cam follower 130 with the spin cam race 128). At some point after
reaching second velocity V2, the pad 188 is placed 204 on the receiving surface 206. After pad
placement 204, the puck 22 is decelerated 212 to the substantially constant 214 first velocity
V1 and is spun back to a web-receiving orientation. The process then begins anew.

[0146] FIG. 25 illustrates yet another exemplary alternative puck velocity profile. The puck 22
moves at a substantially constant first velocity V1 during which time a first cut 190 is made
proximate a leading puck edge 192 and a second cut 194 is made proximate the trailing puck
edge 196. Following the second cut 194, the puck 22 is decelerated 199 to a fourth velocity V4
and accelerated 201 thereafter a substantially constant 210 second velocity V2 to achieve a
desirable predetermined circumferential spacing between adjacent pucks 22. Sometime after
the cut 194 and prior to placement 204 of the pad 188 on a receiving surface 206, the puck 22
spins to a desired angle (via interaction of the spin cam follower 130 with the spin cam race
128). Upon or after reaching a substantially constant 210 second velocity V2, the pad 188 is
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placed 204 on the receiving surface 206. After pad placement 204, the puck 22 is decelerated
212 to the fourth velocity V4 and thereafter accelerated 215 to the substantially constant 214
first velocity V1 and is spun back to a web-receiving orientation. The process then begins
anew.

[0147] It is further recognized that aspects of the transfer mechanism 12 described above can
be implemented in other systems or apparatuses, according to additional embodiments of the
invention. Such systems or apparatuses may comprise a cutting and transfer apparatus of a
different construction from the apparatus 10 previously described, where the transfer
mechanism therein is identical to the transfer mechanism 12 but that includes a cutting system
of a different configuration. Such systems or apparatuses may also comprise a pick-and-place
system that is operable to receive (or "pick™) a product or component part in one orientation,
spin the component part to a desired predetermined angle, and then transfer (or "place") the
component part onto another web or component for use in another step in a production
process. Such a pick-and-place system would include a transfer mechanism identical to the
transfer mechanism 12 previously described but would not include any type of cutting system
14 therein.

[0148] An example of a cutting and transfer apparatus 230 is provided in FIG. 26, according to
an embodiment. As indicated, the apparatus 230 includes a transfer mechanism 12 as
previously detailed, with the transfer mechanism 12 having a plurality of carriage units 20 and
pucks 22 arranged about a center plate 24 to collectively form a puck wheel 26 of a desired
configuration. The puck wheel 26 is coupled to a motor-driven shaft 28, which causes the puck
wheel 26 - including the carriage units 20 and pucks 22 - to rotate about a puck transfer axis
32. To facilitate circumferential displacement of the carriage units 20 and pucks 22 along pitch
rails 96 provided about a circumference of the center plate 24, the transfer mechanism 12
includes a plurality of servo motors 106. A dedicated servo motor 106 is provided for each
carriage unit 20 to enable displacement of its carriage unit 20 (and puck 22) along the pitch
rails 96. In operation, a servo motor 106 may rotate both clockwise and counterclockwise, such
that a connecting arm 114 coupling the servo motor 106 to the carriage unit 20 (via a drag link
120) moves back and forth in a reciprocating, windshield wiper type pattern. Via this motion of
the connecting arm 114, and via the drag link 120 coupling the connecting arm 114 to the
carriage unit 20, rotational motion of a servo motor 106 may therefore be transformed into a
circumferential displacement of a respective carriage unit 20 along the pitch rails 96. In
addition to such circumferential displacement of the carriage units 20 and pucks 22, each puck
may be radially spun about a puck spin axis 36 as previously described (i.e., via interaction of a
spin cam follower 130 on the carriage unit 20 with a spin cam race 128 provided on a barrel
cam 128 situated about the transfer axis 32, as shown in FIG. 1).

[0149] The apparatus 230 also includes a cutting system 232 that comprises an anvil wheel
234 and a knife roll 236 that interact with one another to cut discrete pads or inserts from a
continuous web that is provided to the cutting and transfer apparatus 10. The anvil wheel 234
is sized smaller than the transfer mechanism 12 (i.e., a diameter of the anvil wheel 234 is less
than the diameter of the transfer mechanism), such that the anvil wheel 234 is generally
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positioned within the circumference of the transfer mechanism 12. The anvil wheel 234
includes a plurality of anvil arms 238 (each with an anvil 240 provided thereon) that extend
radially outward from a central hub 242, with the anvil arms 238 arranged about the hub in a
fixed position. The hub 242 is coupled to a drive shaft (not shown) that is aligned along an anvil
wheel axis 244, with the anvil wheel axis 244 offset from the puck transfer axis 32. In the
illustrated embodiment, the anvil wheel 234 has fewer anvils 240 than the number of pucks 22
provided on the transfer mechanism 12, which allows a greater offset 246 between the anvil
wheel axis 244 and the puck transfer axis 32. The eccentric offset causes a virtual withdrawal
of the anvils 240 from between adjacent pucks 22 when the anvils 240 are not at a cutting
position where they are desired to interact with the knife roll 236 to cut the continuous web.

[0150] An example of a pick-and-place system is provided in FIGS. 27 and 28, according to an
embodiment. As previously indicated, the pick-and-place system 250 (hereafter "system") is, in
general, equivalent in construction and operation to the transfer mechanism 12 previously
described, but with the cutting system 14 removed. That is, in operation of the system 250,
discrete items (e.g., discrete inserts, pads, sections of web material, etc.) that were previously
formed in earlier step(s) of a production process are provided directly to the pucks 22 for pick-
up and transfer thereby, with no cutting of an incoming continuous web being performed. The
system 250 thus includes a plurality of carriage units 20 and pucks 22 arranged about a center
plate 24 to collectively form a puck wheel 26 of a desired configuration. The puck wheel 26 is
coupled to a motor-driven shaft 28, which causes the puck wheel 26 - including the carriage
units 20 and pucks 22 - to rotate about a puck transfer axis 32. To facilitate circumferential
displacement of the carriage units 20 and pucks 22 along the pitch rails 96 provided about a
circumference of the center plate 24, the transfer mechanism 12 includes a plurality of servo
motors 106. A dedicated servo motor 106 is provided for each carriage unit 20 to enable
displacement of its carriage unit 20 (and puck 22) along the pitch rails 96. In operation, a servo
motor 106 may rotate both clockwise and counterclockwise, such that a connecting arm 114
coupling the servo motor 106 to the carriage unit 20 (via a drag link 120) moves back and forth
in a windshield wiper type pattern. Via this motion of the connecting arm 114, and via the drag
link 120 coupling the connecting arm 114 to the carriage unit 20, rotational motion of a servo
motor 106 may therefore be transformed into a circumferential displacement of a respective
carriage unit 20 along the pitch rails 96. In addition to such circumferential displacement of the
carriage units 20 and pucks 22, each puck may be radially spun about a puck spin axis 36 via
interaction of a spin cam follower 130 on the carriage unit 20 with a spin cam race 128
provided on a barrel cam 126 situated about the transfer axis 32 and positioned on the drive
side 30 of the center plate 24.

[0151] Beneficially, embodiments of the invention thus provide discrete article transfer
apparatuses and cutting and transfer apparatus that enable adjustments in operation thereof
for accommodating transferring (and cutting) of articles of differing types and sizes. The
apparatuses are able to accommodate the manufacture of a large range of product sizes due
to the speed capabilities and circumferential puck displacement range provided by the transfer
mechanism. That is, the use of servo motors in the transfer mechanism for driving the
individual carriage units allows for greater angular displacement and pitch spacing between the
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pucks, so as to accommodate larger chassis sizes (and puck sizes) on the transfer
mechanism. For cutting and transfer apparatuses, the structure of the cutting system - with the
anvil wheel and knife roll being translatable relative to the transfer mechanism - allows for the
cutting system to similarly accommodate the manufacture of a large range of product sizes. A
repositioning of the anvil wheel and knife roll can be performed in association with any changes
to the size and/or operating velocity of the transfer mechanism without having to swap out
components of the cutting system. Camming of the knife roll is also provided via the use of a
separate servo motor, such that operation of the knife roll can be synched with changes to the
transfer mechanism operating parameters. Most or all of the reconfiguring of the cutting and
transfer apparatus may be achieved via a push-button changeover, with minimal manual
reconfiguring of the apparatus being required, so as to minimize apparatus downtime when
performing size change adjustments.

[0152] Further benefits are provided by the structure of the cutting system and the mechanical
coupling thereof to the transfer mechanism. That is, the anvil wheel is structured such that
each anvil arm is pivotable relative to a central anvil hub, while each anvil arm is also coupled
to the chassis of the two carriage units between which the anvil arm is positioned. Each anvil
arm is coupled to its adjacent carriage unit chassis via scissor links extending therebetween,
with the scissor links being pivotably connected to the carriage unit chassis and the anvil arm.
The coupling of each anvil arm to its two adjacent carriage units via the scissor links keeps the
anvil arm centered between the carriage units, with the circumferential displacement of the
carriage units via their respective servo motors thus dictating the positioning of the anvil arms.
The anvil arms are thus prevented from colliding or otherwise coming into contact with the
carriage units (pucks) regardless of the specific configuration of the transfer mechanism for a
particular size change operation and/or in the event a servo motor malfunctioning, thereby
providing an operational safeguard in the apparatus.

[0153] Therefore, according to one embodiment of the invention, a cutting and transfer
apparatus includes a cutting system configured to cut an incoming continuous web of material
into a plurality of discrete articles and a transfer mechanism operable with the cutting system to
transfer and rotate the plurality of discrete articles from at least a web receiving location to an
article placement location. The transfer mechanism further includes a drive shaft rotatable
about a transfer axis and a puck wheel mounted to the drive shaft to rotate therewith about the
transfer axis. The puck wheel includes a plurality of carriage units that rotate about the transfer
axis to travel along a transfer path about the transfer axis from at least the web receiving
location to the article placement location, each of the plurality of carriage units including a puck
that is selectively operable to carry a discrete article thereon and reorient the article as the
puck travels between the web receiving location and the article placement location. The puck
wheel also includes a plurality of servo motors each operably connected to a respective
carriage unit of the plurality of carriage units via a connecting arm, and with each of the
plurality of servo motors operable to alter positioning of its respective carriage unit along at
least a portion of the transfer path.

[0154] According to another embodiment of the invention, a pick-and-place system for
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transferring and rotating a plurality of discrete articles from at least an article receiving location
to an article placement location is disclosed. The pick-and-place system includes a drive shaft
rotatable about a transfer axis, a center plate mounted to the drive shaft to rotate therewith
about the transfer axis, and a plurality of carriage units positioned about the center plate to
rotate therewith to travel along a transfer path about the transfer axis from at least the article
receiving location to the article placement location, with each of the plurality of carriage units
including a puck that is selectively operable to carry a discrete article thereon and reorient the
article as the puck travels between the article receiving location and the article placement
location. The pick-and-place system also includes a plurality of servo motors mounted to the
center plate, with each servo motor operably connected to a respective carriage unit of the
plurality of carriage units via a connecting arm, and with each of the plurality of servo motors
operable to alter positioning of its respective carriage unit with respect to the center plate along
at least a portion of the transfer path.

[0155] According to yet another embodiment of the invention, a cutting and transfer apparatus
includes a cutting system configured to cut an incoming web of material into a plurality of
discrete articles and a transfer mechanism operable with the cutting system to transfer and
rotate the plurality of discrete articles from at least a web receiving location to an article
placement location. The transfer mechanism further includes a drive shaft rotatable about a
transfer axis, a center plate mounted to the drive shaft to rotate therewith about the transfer
axis, and a plurality of carriage units positioned about the center plate to rotate therewith to
travel along a transfer path about the transfer axis from at least the web receiving location to
the article placement location, with each of the plurality of carriage units including a puck that is
selectively operable to carry a discrete article thereon and reorient the article as the puck
travels between the web receiving location and the article placement location. The cutting
system includes an anvil wheel having an anvil hub coupled to and driven by an anvil shaft to
rotate about an anvil wheel axis and a plurality of anvil arms pivotably connected to and
extending radially outward from the anvil hub, each of the plurality of anvil arms having thereon
an anvil that cooperates with a knife roll of the cutting system to cut the incoming web of
material. The plurality of anvil arms is equal in number to the plurality of carriage units, with the
plurality of anvil arms interspersed with the plurality of carriage units such that each anvil arm
is positioned between a pair of adjacent carriage units. Each anvil arm is mechanically coupled
to the pair of adjacent carriage units between which it is positioned to control positioning of the
anvil relative to the pair of adjacent carriage units.

[0156] According to still another embodiment of the invention, a method for configuring a
cutting and transfer apparatus includes providing a cutter mechanism configured to cut an
incoming web of material into a plurality of discrete articles and providing a transfer mechanism
operable with the cutter mechanism to transfer and rotate the plurality of discrete articles from
at least a web receiving location to an article placement location. In providing the transfer
mechanism, the method further includes providing a drive shaft having a mounting structure
coupled thereto, the drive shaft and mounting structure rotatable about a transfer axis and
mounting a plurality of carriage units to the mounting structure so that the plurality of carriage
units are rotatable with the mounting structure to travel along a transfer path about the transfer
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axis from at least the web receiving location to the pad placement location, with each of the
plurality of carriage units including a puck that is selectively operable to carry a discrete article
thereon and reorient the article as the puck travels between the web receiving location and the
article placement location. The method also includes operably connecting a servo motor to
each of the plurality of carriage units via a connecting arm, with each servo motor selectively
operable to alter positioning of its respective carriage unit with respect to the mounting
structure by circumferentially displacing the carriage unit along the transfer path.

[0157] According to still another embodiment of the invention, a cutting and transfer apparatus
includes a cutting system configured to cut an incoming web of material into a plurality of
discrete articles and a transfer mechanism operable with the cutting system to transfer and
rotate the plurality of discrete articles from at least a web receiving location to an article
placement location. The transfer mechanism further includes a drive shaft rotatable about a
transfer axis, a mounting structure rotatable about the transfer axis, a plurality of carriage units
coupled to the mounting structure and configured to travel along a transfer path about the
transfer axis from at least the web receiving location to the article placement location, and a
plurality of pucks coupled to the plurality of carriage units to carry discrete articles thereon and
reorient the articles as the plurality of pucks travel between the web receiving location and the
article placement location. The cutting system includes an anvil wheel having an anvil hub
coupled to and driven by an anvil shaft to rotate about an anvil wheel axis and a plurality of
anvil arms pivotably connected to and extending radially outward from the anvil hub, each of
the plurality of anvil arms having thereon an anvil that cooperates with a knife roll of the cutting
system to cut the incoming web of material. The plurality of anvil arms is equal in number to
the plurality of carriage units, with the plurality of anvil arms interspersed with the plurality of
carriage units such that each anvil arm is positioned between a pair of adjacent carriage units.
Each anvil arm is mechanically coupled to the pair of adjacent carriage units between which it
is positioned to control positioning of the anvil relative to the pair of adjacent carriage units.
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APPARAT MED SERVOMOTORUNDERSYSTEM TIL SKARING OG OVERFZRSEL AF ABSORBERENDE ARTIKEL-
INDSATS

Patentkrav
1. Skeere- og overfarselsapparat (10; 230), der omfatter:

et skeeresystem (14; 232), der er konfigureret til at skeere en indgadende kontinuerlig bane af materiale til en flerhed
af seerskilte artikler, og

en overfgrselsmekanisme (12), der kan betjenes sammen med skeeresystemet (14; 232) med henblik pa at overfgre
og rotere flerheden af seerskilte artikler fra i det mindste et banemodtagelsessted til et artikelplaceringssted, hvilken
overfgrselsmekanisme (12) omfatter:

en drivaksel (28), der er roterbar omkring en overfarselsakse (32),
et stabiliseringshjul (26), der er monteret pa drivakslen (28) med henblik pa at rotere dermed omkring overfgrsels-
aksen (32), hvilket stabiliseringshjul (26) indbefatter:

en flerhed af vognenheder (20), der roterer omkring overfgrselsaksen (32) med henblik pa at beveaege sig
langs en overfgrselsbane (34) omkring overfarselsaksen (32) fra i det mindste banemodtagelsesstedet til
artikelplaceringsstedet, idet hver af flerheden af vognenheder (20) indbefatter et stabiliseringselement (22),
der selektivt kan betjenes til at bsere en seerskilt artikel derpa og reorientere artiklen, nar stabiliserings-
elementet (22) beveeger sig mellem banemodtagelsesstedet og artikelplaceringsstedet, og

en flerhed af servomotorer (108), der hver iseer er operabelt forbundet med en respektiv vognenhed af
flerheden af vognenheder (20) via en forbindelsesarm (114), og idet hver af flerheden af servomotorer (106)
kan betjenes med henblik pa at eendre postioneringen af dens respektive vognenhed langs i det mindste en
del af overfgrselsbanen (34).

2. Apparat (10) ifglge krav 1, hvor stabiliseringshjulet (26) omfatter en centerplade (24), der er monteret pa drivakslen (28)
med henblik pa at rotere dermed omkring overfarselsaksen (32), idet flerheden af vognenheder (20) er monteret pa og
positioneret omkring centerpladen (24), og idet flerheden af servomotorer (1068) er monteret pa centerpladen (24); og hvor
hver af flerheden af servomotorer (106) kan betjenes med henblik at eendre positioneringen af dens respektive vognenhed
i forhold til centerpladen (24) langs i det mindste delen af overfarselsbanen (34).

3. Apparat (10) ifglge krav 2, der endvidere omfatter en ringformet skinnekonstruktion (94), som er positioneret omkring en
udvendig periferi af centerpladen (24), hvilken skinnekonstruktion (94) indbefatter monteringsskinner (96), pa hvilke
flerheden af vognenheder (20) er monteret med henblik pa veere beveegelige langs dermed.

4. Apparat (10) ifalge krav 3, hvor hver af flerheden af vognenheder (20) omfatter:

et chassis (132), der indbefatter et par af rammeelementer (136, 138), som er positioneret pd modstaende sider af
skinnekonstruktionen (94),

en flerhed af ruller (140, 142), der er koblet til chassiset (132) og i rullende indgreb med en indvendig kant (100) og
udvendig kant(102) af monteringsskinnerne (96) med henblik pa at fastggre vognenheden til skinne-
konstruktionen (94) og sikre forskydning af vognenheden langs monteringsskinnere (96), og

en stabiliseringsstatte (134), der er positioneret pa chassiset (132) og beveegelig i forhold dertil via en parring af
skinnestyr af stabiliseringsstetten (134) med monteringsskinnerne (96), idet stabilseringsstatten (134) er orienteret
generelt ortogonalt i forhold til monteringsskinnerne (96) og omfatter et stabiliseringsbeslag (144) pa den ene ende
deraf, der er konfigureret til at modtage stabiliseringselementet (22).

5. Apparat (10) ifalge krav 4, hvor overfarselsmekanismen (12) omfatter:

en stationser vakuummanifold (42), der er positioneret tilstedende centerpladen (24) og konfigureret til at overfare et
vakuum fra en vakuumkilde til et indvendigt volumen af centerpladen (24), og

en flerhed af vakuumrer, der er koblet til centerpladen (24), idet ét eller flere vakuumrer af flerheden af vakuumrar
fluidt forbinder centerpladens (24) indvendige volumen med en respektive vognenhed af flerheden af vogn-
enheder (20) med henblik pa at overfgre vakuumet dertil, hvor flerheden af vakuumrgr eventuelt omfatter teleskop-
vakuumrar (44), der hver iseer er roterbart koblet til centerpladen (24) med henblik pa at dreje i forhold dertil, og hvor
hvert teleskopvakuumrer (44) er sammentrykkeligt og forleengeligt med henblik pa at mindske og forgge en leengde
deraf, saledes at en leengde af teleskopvakuumrgret (44) kan eendres for at give plads til bevaegelse af en respektiv
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vognenhed langs skinnekonstruktionen (94).
6. Apparat (10; 230) ifglge krav 1, hvor skeeresystemet (14; 232) omfatter:

en knivrulle (48; 236), der indbefatter én eller flere knive (58) derpa, og
et ambolthjul (46; 234), der omfatter:

et amboltnav (50; 242), der er koblet til og drevet af en amboltaksel (76) med henblik pa at rotere omkring en
ambolthjulakse (81; 244),

en flerhed af amboltarme (52; 238), der er drejeligt forbundet med og streekker sig radialt udad fra ambolt-
navet (50; 242), og

en ambolt (56; 240), der er positioneret ved en ende af hver af flerheden af amboltarme (52; 238), idet
amboltene (56) periodisk samvirker med knivrullens (48; 236) ene eller flere knive (58) med henblik pa at skeere
den indgaende bane af materiale, og

et forbindelsessystem (64), der mekanisk kobler flerheden af amboltarme (52; 238) sammen.

7. Apparat (10) ifglge krav 6, hvor forbindelsessystemet (64) omfatter et par af sakseled (66), der er tilvejebragt mellem hvert
tilstedende par af amboltarme af flerheden af amboltarme (52; 238), idet et farste led af parret af sakseled (66) er roterbart
koblet til en farste amboltarm af det tilstedende par af amboltarme (52; 238), og et andet led af parret af sakseled (66) er
roterbart koblet til en anden amboltarm af det tilstedende par af amboltarme (52; 238).

8. Apparat (10) ifglge krav 7, hvor hver af flerheden af amboltarme (562; 238) omfatter en lineser skyder (71), ved hjeelp af
hvilken respektive led af forbindelsessystemet (64) er koblet dertil, hvilken lineeer skyder (71) tilvejebringer en radialt
indadgaende og udadgéaende beveegelse af et drejepunkt (70), ved hvilket leddene er koblet til amboltarmene (52; 238).

9. Apparat ifglge krav 6, hvor skeeresystemet (14; 232) endvidere omfatter:

et remdrev (80), der driver amboltakslen (76) med henblik pa at forarsage rotation af ambolthjulet (46; 234), og

en knivrulleservomotor (82), der er koblet til knivrullen (48; 236) med henblik pa at drive knivrullens (48; 236) rotation,
hvor knivrulleservomotoren (82) er adskilt fra remdrevet (80), saledes at knivrullen (48; 236) drives separat fra
ambolthjulet (46; 234) via knaststyring af knivrulleservomotoren (82),

og eventuelt endvidere omfatter:

en nedre skeerekassesamling (86), der har skinner (88) dannet langs en @verste overflade deraf,

en gvre skeerekassesamling (84), der er postioneret over den nedre skeerekassesamling (86) og er bevaegelig
lateralt i forhold til den nedre skeerekassesamling (86) langs skinnerne (88), og

en justeringsmekanisme, der kan aktiveres med henblik pa at forarsage lateral beveegelse af den gvre skeere-
kassesamling (84) langs skinnerne (88),

hvor hvert af ambolthjulene (46; 234) og knivrullen (48; 236) er monteret pa den gvre skeerekassesamling (84),
saledes at lateral beveegelse af den gvre skeerekassesamling (84) far ambolthjulet (46; 234) og kniv-
rullen (48; 236) til at beveege sig lateralt i forhold til overfgrselsmekanismen.

10. Apparat (10) ifglge krav 6, der endvidere omfatter en menneske-maskine-greenseflade (HMI) (18), der er konfigureret til
at:

modtage operatgrinput, der er rettet mod en omkonfigurering af overfgrselsmekanismen (12) og/eller
skeeresystemet (14; 232), og

generere kommandoer, der reagerer pa operatgrinputtene, og som forarsager, at én eller flere driftsindstillinger for
overfarselsmekanismen (12) og/eller skeeresystemet (14; 232) modificeres,

hvor den ene eller de flere driftsindstillinger omfatter mindst én af en rotationshastighed for drivakslen (28), en
haeldning mellem tilstedende stabiliseringselementer (22), en hastighed for flerheden af servomotorer (106), en lateral
positionering af ambolthjulet (46; 234) og knivrullen (48; 236), en rotationshastighed for amboltakslen (76) og en
hastighed for knivrulleservomotoren (82),

og eventuelt endvidere omfatter en glidering (124), der er positioneret pa drivakslen (28), og hvor kommunikations-
ogl/eller stremforbindelser til flerheden af servomotorer (106) feares gennem glideringen (124).

11. Apparat (10) ifglge krav 1, hvor forbindelsesarmen (114) omfatter en krum, bueformet forbindelsesarm.
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12. Pick-and-place-system (250) til overfarsel og rotation af en flerhed af seerskilte artikler fra i det mindste et artikel-
modtagelsessted til et artikelplaceringssted, hvilket pick-and-place-system omfatter:

en drivaksel (28), der er roterbar omkring en overfarselsakse (32),

en centerplade (24), der er monteret pa drivakslen (28) med henblik pa at rotere dermed omkring overfgrsels-
aksen (32),

en flerhed af vognenheder (20), der er positioneret omkring centerpladen (24) med henblik pa at rotere dermed for at
beveege sig langs en overfgrselsbane omkring overfgrselsaksen (32) fra i det mindste artikelmodtagelsesstedet til
artikelplaceringsstedet, idet hver af flerheden af vognenheder (20) indbefatter et stabiliseringselement (22), der
selektivt kan betjenes til at baere en seerskilt artikel derpa og reorientere artiklen, nar stabiliseringselementet (22)
beveeger sig mellem artikelmodtagelsesstedet og artikelplaceringsstedet, og

en flerhed af servomotorer (106), der er monteret pa centerpladen (24), idet hver servomotor er operabelt forbundet
med en respektiv vognenhed af flerheden af vognenheder (20) via en forbindelsesarm (114), og idet hver af flerheden
af servomotorer (108) kan betjenes med henblik pa at eendre postioneringen af dens respektive vognenhed i forhold
til centerpladen (24) langs i det mindste en del af overfarselsbanen.

13. Pick-and-place-system (250) ifalge krav 12, hvor centerpladen (24) omfatter en ringformet skinnekonstruktion, der er
positioneret omkring en udvendig periferi deraf, hvilken skinnekonstruktion indbefatter monteringsskinner (96), pa hvilke
flerheden af vognenheder (20) er monteret med henblik pa at veere beveegelige langs dermed.

14. Pick-and-place-system (250) ifglge krav 13, hvor hver af flerheden af vognenheder (20) omfatter:

et chassis, der indbefatter et par af rammeelementer, hvilke rammeelementer er positioneret pa modstaende sider af
skinnekonstruktionen,

en flerhed af ruller, der er koblet til chassiset og i rullende indgreb med en indvendig kant og udvendigt kant af
monteringsskinnerne (96) med henblik pa at fastgere vognenheden til skinnekonstruktionen og sikre forskydning af
vognenheden langs monteringsskinnerne (96), og

en stabiliseringsstotte, der er positioneret pa chassiset og bevaegelig i forhold dertil via en parring af stabiliserings-
stgttens skinnestyr med monteringsskinnerne (96), idet stabiliseringsstatten er orienteret generelt ortogonalt i forhold
til monteringsskinnerne (96) og omfatter et stabiliseringsbeslag pa den ene ende deraf, der er konfigureret til at
modtage stabiliseringselementet (22).

18. Pick-and-place-system ifglge krav 13, der omfatter:

en stationser vakuummanifold, der er postioneret tilstedende centerpladen (24) og konfigureret til at overfgre et
vakuum fra en vakuumkilde til et indvendigt volumen af centerpladen (24), og

en flerhed af vakuumrer, der er koblet til centerpladen (24), idet ét eller flere vakuumrgr af flerheden af vakuumrgr
fluidt forbinder centerpladens (24) indvendige volumen med en respektive vognenhed af flerheden af vogn-
enheder (20) med henblik pa at overfgre vakuumet dertil,

hvor hvert vakuumrer er roterbart koblet til centerpladen (24) med henblik pa at dreje i forhold hertil, og hvor en lzengde
ogleller konfiguration af hvert vakuumrgr er variabel for at give plads til beveegelse af en respektiv vognenhed langs
skinnekonstruktionen.

16. Pick-and-place-system ifalge krav 13, der endvidere omfatter:

en flerhed af motordrev, der er fastgjort pa centerpladen (24) og operabelt forbundet med flerheden af servo-
motorer (106) med henblik pa at styre driften deraf, og

en menneske-maskine-greenseflade (HMI), der er i forbindelse med flerheden af motordrev med henblik pa at
tilvejebringe kommandoer dertil, hvilken HMI er konfigureret til at:

modtage operatgrinput, der er rettet mod en omkonfiguration af pick-and-place-systemet, og

tilvejebringe kommandoer til flerheden af motordrev om at knaststyre flerheden af servomotorer (106) i henhold
til en foruddefineret hastighedsprofil, der er tilknyttet operatgrinputtene, og dermed sendre positioneringen af
flerheden af vognenheder (20) i forhold til centerpladen (24) langs i det mindste delen af overfarselsbanen.

17. Fremgangsmade til konfiguration af et skeere- og overfarselsapparat (10), hvilken fremgangsmade omfatter:

tilvejebringelse af en skeeremekanisme (14), der er konfigureret til at skeere en indgaende bane af materiale til en
flerhed af seerskilte artikler, og
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tilvejebringelse af en overfarselsmekanisme (12), der kan betjenes sammen med skseremekanismen (14) med
henblik pa at overfgre og rotere flerheden af seerskilte artikler fra i det mindste et banemodtagelsessted til et artikel-
placeringssted, hvilken tilvejebringelse af overfgrselsmekanismen (12) omfatter:

tilvejebringelse af en drivaksel (28), der har en monteringskonstruktion koblet dertil, hvilken drivaksel (28) og
monteringskonstruktion er roterbare omkring en overfgrselsakse (32), og

montering af en flerhed af vognenheder (20) til monteringskonstruktionen, saledes at flerheden af vogn-
enheder (20) er roterbar sammen med monteringskonstruktionenen med henblik pa at beveege sig langs en
overfgrselsbane (34) omkring overfgrselsaksen (32) fra i det mindste banemodtagelsesstedet til pude-
placeringsstedet, idet hver af flerheden af vognenheder (20) indbefatter et stabiliseringselement (22), der
selektivt kan betjenes til at beere en seerskilt artikel derpa og reorientere artiklen, nar stabiliseringselementet (22)
beveeger sig mellem banemodtagelsesstedet og artikelplaceringsstedet, og

operabel forbindelse af en servomotor (106) med hver af flerheden af vognenheder (22) via en forbindelses-
arm (114), idet hver servomotor kan betjenes selektivt med henblik pad at eendre positioneringen af dens
respektive vognenhed i forhold til monteringskonstruktionen ved periferisk at forskyde vognenheden langs
overfgrselsbanen (34).

18. Fremgangsmade ifglge krav 17, hvor monteringskonstruktionen omfatter en centerplade (24), og hvor montering af
flerheden af vognenheder (20) omfatter montering af flerheden af vognenheder (20) pa en ringformet skinne-
konstruktion (94), der er positioneret omkring centerpladens (24) udvendige periferi, hvilken skinnekonstruktion (94)
indbefatter monteringsskinner (96), pa hvilken flerheden af vognenheder (20) monteres med henblik pa at veere
beveegelige langs dermed.

19. Fremgangsmade ifglge krav 17, der endvidere omfatter kobling af et respektivt stabiliseringselement (22) til hver af
flerheden af vognenheder (20) med henblik pa at tilvejebringe stabiliseringselementer (22), der rummer en gnsket artikel-
starrelse, som skal fremstilles af skeere- og overforselsapparatet (10).

20. Fremgangsmade ifglge krav 18, der endvidere omfatter:

tilvejebringelse af input til skeere- og overfarselsapparatet (10) fra en menneske-maskine-greenseflade (HMI) (18),
der indikerer en produktstgrrelse, som skal fremstilles af skeere- og overfgrselsapparatet (10), og

positionering af skeeremekanismen (14) i forhold til overfgrselsmekanismen (12) baseret pa inputtene fra HMI'en (18),
hvilken positionering af skeeremekanismen (14) omfatter positionering af et ambolthjul (46; 234) og en kniv-
rulle (48; 236) af skeeremekanismen (14) i forhold til overfarselsmekanismen (12) baseret pa inputtene fra
HMI'en (18) med henblik pa at skeere den indgaende bane af materiale ved et skeerested,

og eventuelt endvidere omfatter:

styring af en rotationshastighed for drivakslen (28) og ambolthjulet (46; 234) baseret pa inputtene fra HMI'en (18),
idet drivakslens (28) rotationshastighed og ambolthjulets (46; 234) rotationshastighed holdes ens,

styring af en rotationshastighed for servomotorerne (106) baseret pa inputtene fra HMI'en (18), og

styring af en rotationshastighed for knivrullen (48; 236) via knaststyring af en knivrulleservomotor (82), der er
operativt forbundet med knivrullen (48; 236), baseret pa inputtene fra HMI'en (18).

21. Fremgangsmade til initiering af produktskift i et overfgrselsapparat (10), hvilket overfgrselsapparat (10) indbefatter et
stabiliseringshjul (26) og et ambolthjul (46; 234), der drives af mindst én drivaksel (28) en flerhed af vognenheder (20),
der er operativt koblet langs en periferi af stabiliseringshjulet (26), idet hver vognenhed indbefatter et udskifteligt
stabiliseringselement (22), idet ambolthjulet (46; 234) har en flerhed af amboltarme (52; 238), der er drejeligt forbundet
med et amboltnav (50; 242) og streekker sig radialt udad fra amboltnavet (50; 242), og en roterende klinge i samarbejde
med amboltarmene (52; 238), hvilken fremgangsmade omfatter:

eventuelt fiernelse af hvert stabiliseringselement (22), der har en fgrste starrelse, fra dets tilsvarende vognenhed,
eventuelt fastggrelse af et stabiliseringselement (22), der har en anden stgrrelse, til hver tilsvarende vognenhed,
afsendelse af kommandoer, sekventielt eller samtidigt, til én eller flere styreenheder, der styrer en drivakselmotor, en
flerhed af vognenhedsmotorer og en klingemotor, med henblik pa at:

modificere en rotationshastighed for drivakslen (26) med henblik pa at sendre hastigheden for stabiliserings-
hjulet (26) og ambolthjulet (46; 234),

accelerere en valgt vognenhed med henblik pa linezert at forskyde den valgte vognenhed fra en fgrste position
til en anden position langs en del af stabiliseringshjulets (26) periferi, hvilken forskydning af den valgte vognenhed
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aendrer en vinkelposition for tilsvarende amboltarme (52; 238) tilstedende den valgte vognenhed,

justere en rotationshastighed og vinkelposition for den roterende klinge, saledes at den roterende klinge mgder
en distal ende af en tilsvarende amboltarm (52; 238) og skeerer en kontinuerlig bane af materiale, der er anbragt
mellem den roterende klinge og den distale ende af den tilsvarende amboltarm (52; 238); og

decelerere en valgt vognenhed med henblik pa linezert at forskyde den valgte vognenhed fra den anden til den
forste position.

Fremgangsmade ifglge krav 21, hvor trinnet til eventuel fiernelse af hvert stabiliseringselement (22) af den farste starrelse
og fastgerelse af hvert stabiliseringselement (22) af den anden storrelse udfgres af en robotmekanisme eller af et
menneske.

Fremgangsmade ifglge krav 21, der indbefatter tilvejebringelse af hver vognenhed med en lynkoblingsindgrebs-
konstruktion eller fastgerelsesfri fastggrelse med henblik pa at lette effektiv udskiftning af hvert stabiliseringselement (22)
pa dets tilsvarende vognenhed.

Fremgangsmade ifalge krav 21, der endvidere indbefatter tilvejebringelse af en servomotor (106) med henblik pa at styre
accelerationen for hver vognenhed.

Fremgangsmade ifglge krav 21, der endvidere indbefatter tilvejebringelse af en servomotor (82) med henblik pa at styre
en rotationshastighed og vinkelposition for den roterende klinge, saledes at den roterende klinge mgder en distal ende af
en tilsvarende amboltarm (52; 238) og skeerer den kontinuerlige bane af materiale, der er anbragt mellem den roterende
klinge og den distale ende af den tilsvarende amboltarm (52; 238).
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