wo 2014/066227 A1 | ]I ¥ 0V O 0 AR O 0 0 R

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2014/066227 Al

1 May 2014 (01.05.2014) WIPOIPCT

(51) International Patent Classification: (74) Agent: GUFFEY, Timothy B.; c¢/o The Procter & Gamble
B26D 7/26 (2006.01) AG61F 13/00 (2006.01) Company, Global Patent Services, 299 East 6th Street, Sy-

B26D 1/40 (2006.01) B26F 1/38 (2006.01) camore Building, 4th Floor, Cincinnati, Ohio 45202 (US).
(21) International Application Number: (81) Designated States (uniess otherwise indicated, for every
PCT/US2013/065871 kind of national protection available). AE, AG, AL, AM,
. . AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
(22) International Filing Date: BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
21 October 2013 (21.10.2013) DO, DZ. EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(25) Filing Language: English HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, MF,
(26) Publication Language: English MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(30) Priority Data: OM, PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA,
61/717,285 23 October 2012 (23.10.2012) Us SC, SD, SE, 8G, SK, SL, SM, ST, SV, 8Y, TH, TJ, T™,
14/038,843 27 September 2013 (27.09.2013) US g‘fV IR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,

(71) Applicant: THE PROCTER & GAMBLE COMPANY ) S

[US/US]; One Procter & Gamble Plaza, Cincinnati, Ohio (84) Designated States (uniess otherwise indicated, for every
45202 (US). kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,
(72) Inventors: SCHNEIDER, Uwe; One P&G Plaza, Cincin- UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,

nati, Ohio 45202 (US). FINDLEY, Daniel, Patrick; One
P&G Plaza, Cincinnati, Ohio 45202 (US).

TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,

[Continued on next page]

(54) Title: METHOD AND APPARATUS FOR POSITIONING A CUTTING APPARATUS

(57) Abstract: A rotary cutting apparatus includes a frame movable in a

FIG.5

first direction and a second direction that is opposite the first direction.
The apparatus includes a cutting roll. The cutting roll is rotatably con-
nected with the frame and configured to rotate about a first longitudinal
axis. The apparatus includes an anvil roll. The anvil roll is rotatably
connected with the frame and is configured to rotate about a second
longitudinal axis. The first longitudinal axis is substantially parallel
with the second longitudinal axis. The apparatus includes a first station -
ary member adapted to prevent movement of the frame in the first dir-
ection. The apparatus also includes a second stationary member con-
nected with the frame. The second stationary member has a first config-
uration that prevents movement of the frame in the second direction.
The second stationary member has a second configuration that allows
movement of the frame in the second direction.



WO 2014/066227 A1 W00V 000 AE A A0

TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, Published:

KM, ML, MR, NE, SN, TD, TG). —  with international search report (Art. 21(3))



10

15

20

25

30

WO 2014/066227 PCT/US2013/065871

METHOD AND APPARATUS FOR POSITIONING A CUTTING APPARATUS
FIELD OF THE INVENTION

The present disclosure relates to methods and apparatuses for manufacturing absorbent
articles, and more particularly, to methods and apparatuses for positioning a cutting apparatus

during the manufacture of absorbent articles.
BACKGROUND OF THE INVENTION

Along an assembly line, various types of articles, such as diapers and other absorbent
articles, may be assembled by adding components to and/or otherwise modifying an advancing,
continuous web of material. For example, in some processes, advancing webs of material are
combined with other advancing webs of material. In other examples, individual components
created from advancing webs of material are combined with advancing webs of material, which
in turn, are then combined with other advancing webs of material. In some cases, individual
components created from advancing webs are combined with other individual components
created from other advancing webs. Webs of material and component parts used to manufacture
diapers may include: backsheets, topsheets, leg cuffs, waist bands, absorbent core components,
front and/or back ears, fastening components, and various types of elastic webs and components
such as leg elastics, barrier leg cuff elastics, stretch side panels, and waist elastics. Once the
desired component parts are assembled, the advancing webs and component parts are subjected

to a final cut to separate the webs into discrete diapers or other absorbent articles.

In some processes, a continuous length of diaper chassis advancing in a machine direction
is cut into discrete chassis and combined with continuous lengths of elastically extendable front
and back waistband webs advancing in the machine direction. In some cutting processes, the
continuous length of chassis is advanced onto a rotating cutting roll and cut into discrete chassis.
In some processes, the discrete chassis may be transferred from the cutting roll to a transfer
apparatus. The transfer apparatus may reorient the discrete chassis prior to joining the discrete
chassis with the continuous lengths of first and second waistband webs. The transfer apparatus

may be located adjacent to the cutting roll so as to form a gap there between.

Various defective operating conditions may cause the continuous length of chassis web to
be incompletely cut by the cutting roll. For example, the cutting roll may become dull, the

chassis web may slip, or the chassis web may stick to the cutting roll during the cutting process.
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As such, the continuous length of chassis web may fail to transfer to the transfer apparatus, and,
instead, may wrap around the cutting roll. As the continuous length of chassis web wraps around
the cutting roll, the continuous length of chassis web expands radially around the cutting roll and
fills the gap between the cutting roll and the transfer apparatus. The radially expanding wrapped
chassis may undesirably contact and apply reactive forces to the transfer apparatus and the
cutting roll. Consequently, if the converting apparatus is not promptly shut down, the cutting roll

and/or adjacent equipment may be damaged.

Thus, it would be beneficial to provide a process and apparatus for preventing damage to
a cutting roll and/or adjacent equipment if a defective operating condition occurs during a cutting

Pprocess.

SUMMARY OF THE INVENTION

Aspects of the present disclosure include a rotary cutting apparatus. The rotary cutting
apparatus comprises a frame movable in a first direction and a second direction, wherein the first
direction is opposite the second direction. The rotary cutting apparatus comprises a cutting roll
defining a first longitudinal axis, wherein the cutting roll is rotatably connected with the frame
and configured to rotate about the first longitudinal axis. The rotary cutting apparatus comprises
an anvil roll defining a second longitudinal axis, wherein the anvil roll is rotatably connected
with the frame and configured to rotate about the second longitudinal axis. The anvil roll is
positioned relative to the cutting roll such that the first longitudinal axis is substantially parallel
with the second longitudinal axis. The rotary cutting apparatus comprises a first stationary
member adapted to prevent movement of the frame in the first direction. The rotary cutting
apparatus comprises a second stationary member connected with the frame. The second
stationary member has first and second configurations. In the first configuration, the second
stationary member prevents movement of the frame in the second direction. In the second
configuration, the second stationary member allows movement of the frame in the second
direction.

Aspects of the present disclosure include a rotary cutting apparatus having a first mode of
operation and a second mode of operation. The rotary cutting apparatus comprises a frame
movable in a first direction and a second direction, wherein the first direction is opposite the
second direction. The rotary cutting apparatus comprises a cutting roll rotatably connected with
the frame. The rotary cutting apparatus comprises a first stationary member located adjacent to

the frame and a second stationary member connected with the frame. In the first mode of
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operation, the first stationary member prevents movement of the frame in the first direction and
the second stationary member prevents movement of the frame in the second direction. In the
second mode of operation, the second stationary member allows movement of the frame in the
second direction.

In other aspects, the present disclosure includes a method for positioning a cutting
apparatus. The cutting apparatus comprises a frame. The frame is movable in a first direction
and a second direction, wherein the first direction is opposite the second direction. The cutting
apparatus comprises a cutting roll rotatably connected with the frame and an anvil roll rotatably
connected with the frame. The cutting apparatus comprises a first stationary member that is
adapted to prevent movement of the frame in the first direction.  'The cutting apparatus
comprises a second stationary member that is connected with the frame. The second stationary
member has a first configuration that prevents movement of the frame in the second direction and
a second configuration that allows movement of the frame in the second direction. The method
comprises the steps of: setting the second stationary member in the first configuration; advancing
a continuous substrate in a machine direction between the cutting roll and the anvil roll; sensing a
defective operating condition wherein the continuous substrate is advancing between the cutting
roll and the anvil without being cut; and switching the second stationary member to the second
configuration upon sensing the defective operating condition; and moving the frame in the

second direction.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic, perspective view of a diaper pant.

FIG. 2A is a partially cut-away, plan view of a diaper pant.

FIG. 2B is a partially cut-away, plan view of a diaper pant.

FIG. 3A is a cross-sectional view of the diaper pant of FIGS. 2A and 2B taken along line
3A-3A.

FIG. 3B is a cross-sectional view of the diaper pant of FIGS. 2A and 2B taken along line
3B-3B.

FIG. 4A is a schematic, side elevation view of a converting apparatus.
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FIG. 4B is a schematic, plan view of a continuous length of chassis assemblies taken

along lines 4B-4B in IIG. 4A.

FIG. 4C is a schematic, plan view of a discrete chassis having a longitudinal axis parallel

with a machine direction taken along line 4C-4C in FIG. 4A.

FIG. 4D is a schematic, plan view of a discrete chassis having a lateral axis parallel with

the machine direction taken along line 4D-4D in FIG. 4A.

FIG. 4E is a schematic, plan view of continuous lengths of first and second elastic belt

substrates taken along lines 45-4F in FIG. 4A.

FIG. 4F is a schematic, plan view of a continuous length of diaper pants taken along line

4F-4F in FIG. 4A.

FIG. 4G is a schematic, plan view of a continuous length of folded diaper pants taken

along line 4G-4G in FIG. 4A.

FIG. 4H is a schematic, plan view of a discrete diaper pant taken along line 4H-4H in

FIG. 4A.
FIG. 5 is a perspective, side view of a rotary cutting apparatus.

FIG. 6 is a side elevation view of a rotary cutting apparatus located adjacent to a transfer

apparatus.
FIG. 7 is a perspective view of a cutting roll.
FIG. 8 is a perspective view of a portion of a rotary cutting apparatus.

FIG. 9 is a perspective view of a first stationary member and a second stationary member

connected with a track of a rotary cutting apparatus.
FIG. 10 is a perspective view of a first stationary member.

FIG. 11 is a plan view of a first stationary member and a second stationary member

connected with a track of a rotary cutting apparatus.
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FIG. 12 is a perspective view of a second stationary member connected with a track of a

rotary cutting apparatus.

FIG. 13 is a perspective view of a second stationary member.

FIG. 14 is a perspective view of a rotary cutting apparatus.

DETAILED DESCRIPTION OF THE INVENTION

This application claims the benefit of U.S. Provisional Application Serial No. 61/717,285,

filed October 23, 2012, the entirety of which is incorporated by reference herein.

The following definitions may be useful in understanding the present disclosure:

“Absorbent article” is used herein to refer to consumer products whose primary function
is to absorb and retain soils and wastes. “Diaper” is used herein to refer to an absorbent article
generally worn by infants and incontinent persons about the lower torso. The term “disposable”
is used herein to describe absorbent articles which generally are not intended to be laundered or
otherwise restored or reused as an absorbent article (e.g., they are intended to be discarded after a
single use and may also be configured to be recycled, composted or otherwise disposed of in an

environmentally compatible manner).

“Longitudinal” means a direction running substantially perpendicular from a waist edge
to a longitudinally opposing waist edge of an absorbent article when the article is in a flat out,
uncontracted state, or from a waist edge to the bottom of the crotch, i.e. the fold line, in a bi-
folded article. Directions within 45 degrees of the longitudinal direction are considered to be
“longitudinal.” “Lateral” refers to a direction running from a longitudinally extending side edge
to a laterally opposing longitudinally extending side edge of an article and generally at a right
angle to the longitudinal direction. Directions within 45 degrees of the lateral direction are

considered to be “lateral.”

“Substrate” refers herein to a material that is primarily two-dimensional (i.e. in an XY
plane) and whose thickness (in a Z direction) is relatively small (i.e. 1/10 or less) in comparison
to the substrate’s length (in an X direction) and width (in a Y direction). Non-limiting examples

of substrates include a web, layer or layers or fibrous materials, nonwovens, films and foils such
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as polymeric films or metallic foils. These materials may be used alone or may comprise two or

more layers. As such, a web is a substrate.

“Machine direction” (MD) refers herein to the direction of material flow through a
process. In addition, relative placement and movement of material can be described as flowing
in the machine direction through a process from upstream in the process to downstream in the

Pprocess.

“Cross direction” (CD) refers herein to a direction that is not parallel with, and usually

perpendicular to, the machine direction.

“Pant” (also referred to as “training pant”, “pre-closed diaper”, “diaper pant”, “pant
diaper”, and “pull-on diaper™) refers herein to disposable absorbent articles having a continuous
perimeter waist opening and continuous perimeter leg openings designed for infant or adult
wearers. A pant can be configured with a continuous or closed waist opening and at least one
continuous, closed, leg opening prior to the article being applied to the wearer. A pant can be
preformed by various techniques including, but not limited to, joining together portions of the
article using any refastenable and/or permanent closure member (e.g., seams, heat bonds,
pressure welds, adhesives, cohesive bonds, mechanical fasteners, etc.). A pant can be preformed
anywhere along the circumference of the article in the waist region (e.g., side fastened or seamed,

front waist fastened or seamed, rear waist fastened or seamed).

“Pre-fastened” refers herein to pant diapers manufactured and provided to consumers in a
configuration wherein the front waist region and the back waist region are fastened or connected
to each other as packaged, prior to being applied to the wearer. As such pant diapers may have a
continuous perimeter waist opening and continuous perimeter leg openings designed for infant or
adult wearers. Pant diapers can be preformed anywhere along the circumference of the waist
region (e.g., side fastened or connected, front waist fastened or connected, rear waist fastened or

connected).

Aspects of the present disclosure involve methods and apparatuses for manufacturing
absorbent articles, and more particularly, methods and apparatuses for controlling the position of
a rotary cutting apparatus during the manufacture of absorbent articles. As discussed in more
detail below, the rotary cutting apparatus may be configured in a first mode of operation, referred

to herein as an operating configuration, and in a second mode of operation, referred to herein as a
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fail-safe configuration. In the operating configuration, the rotary cutting apparatus may be
configured to cut a continuous length of chassis assemblies into discrete chassis. The rotary
cutting apparatus may be configured with a sensor to detect a defective operation condition, such
as a continuous web wrapping around the cutting roll. If the sensor detects a defective operating
condition, the rotary cutting apparatus is configured to switch from the operating configuration to
the fail-safe configuration in order to prevent damage to the rotary cutting apparatus and/or

adjacent equipment.

A rotary cutting apparatus may comprise a frame that is movable in a first direction and a
second direction, wherein the first direction is opposite the second direction. The rotary cutting
apparatus may also include a track. The frame is moveably connected with the track. In some
instances, the frame may be slideably connected with the track. The rotary cutting apparatus
includes a cutting roll defining a first longitudinal axis. The cutting roll is rotatably connected
with the frame and configured to rotate about the first longitudinal axis. The rotary cutting
apparatus also includes an anvil roll defining a second longitudinal axis. The anvil roll is
rotatably connected with the frame and configured to rotate about the second longitudinal axis.
The anvil roll is positioned relative to the cutting roll such that the first longitudinal axis is
substantially parallel with the second longitudinal axis. The rotary cutting apparatus includes a
first stationary member adapted to prevent movement of the frame in the first direction. The
rotary cutting apparatus includes a second stationary member connected with the frame. The
second stationary member has a first configuration and a second configuration. In the first
configuration, the second stationary member prevents movement of the frame in the second
direction. Also, in the first configuration, the second stationary member may be adapted to apply
a positive force to the frame in the first direction. In the second configuration, the second
stationary member allows movement of the frame in the second direction. In some exemplary
configurations, the first longitudinal axis is orthogonal to the first and second directions. The
rotary cutting apparatus further comprises a sensor that is adapted to detect a defective operating
condition. If the sensor detects a defecting operating condition, the second stationary member

shifts from the first configuration to the second configuration.

With the rotary cutting apparatus in an operating configuration, the second stationary
member is set in the first configuration. In operation, a continuous substrate advances in a
machine direction between the cutting roll and the anvil roll to be cut into discrete components.

If the sensor detects a defective operating condition, the rotary cutting apparatus switches from
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the operating configuration to the fail-safe configuration and the second stationary member
switches from the first configuration to the second configuration. As a result, the frame is able to
move in the second direction as the continuous length of chassis assemblies wrap around the

cutting roll.

While the apparatuses and methods of the present disclosure are discussed in the context
of cutting continuous lengths of chassis assemblies that may be used in the assembly of pant
diapers, it is to be appreciated that the rotary cutting apparatus of the present disclosure may be
used to cut substrates into various components that may be used in the manufacture of absorbent

articles.

As previously mentioned, the methods and apparatuses discussed herein may be used to
manufacture absorbent articles. To help provide additional context to the subsequent discussion,
the following provides a general description of absorbent articles in the form of diaper pants that
may be manufactured in accordance with the methods and apparatuses disclosed herein. While
the present disclosure relates to cutting continuous lengths of chassis assemblies for diaper pants,
it is to be appreciated that the methods and apparatuses disclosed herein may be used with

various types of absorbent articles.

FIGS. 1 and 2A show an exemplary absorbent article 100 in the form of a diaper pant 101
that may be formed in accordance with the apparatuses and methods disclosed herein. In
particular, FIG. 1 is a perspective view of a diaper pant 101 in a pre-fastened configuration and
FIG. 2A shows a plan view of the diaper pant 101 with the portion of the diaper pant 101 that
faces away from a wearer oriented toward the viewer. The diaper pant 101 shown in FIGS. 1 and
2A includes a chassis 102 and a ring-like elastic belt 104. As discussed below in more detail, A
first elastic belt 106 and a second elastic belt 108 are connected together to form the ring-like

elastic belt 104.

With continued reference to FIG. 2A, the chassis 102 includes a first waist region 116, a
second waist region 118, and a crotch region 120 disposed intermediate the first and second
waist regions 116 and 118. The first waist region 116 may be configured as a front waist region,
and the second waist region 118 may be configured as back waist region. In some embodiments,
the length of each of the front waist region 116, back waist region 118, and crotch region 120
may be one-third of the length of the absorbent article 100. The diaper pant 101 may also

include a laterally extending front waist edge 121 in the front waist region 116 and a
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longitudinally opposing and laterally extending back waist edge 122 in the back waist region
118. To provide a frame of reference for the present discussion, the diaper pant 101 and chassis
102 of FIG. 2A are shown with a longitudinal axis 124 and a lateral axis 126. In some
embodiments, the longitudinal axis 124 may extend through the front waist edge 121 and
through the back waist edge 122. The lateral axis 126 may extend through a first longitudinal or
right side edge 128 and through a midpoint of a second longitudinal or left side edge 130 of the
chassis 102.

As shown in FIGS. 1 and 2A, the diaper pant 101 may include an inner, body facing
surface 132, and an outer, garment facing surface 134. The chassis 102 may include a backsheet
136 and a topsheet 138. The chassis 102 may also include an absorbent assembly 140, including
an absorbent core 142, disposed between a portion of the topsheet 138 and the backsheet 136.
As discussed in more detail below, the diaper pant 101 may also include other features, such as

leg elastics 156 and/or leg cuffs to enhance the fit around the legs of the wearer.

As shown in FIG. 2A, the periphery of the chassis 102 may be defined by the first
longitudinal side edge 128, a second longitudinal side edge 130, a first laterally extending end
edge 144 disposed in the first waist region 116, and a second laterally extending end edge 146
disposed in the second waist region 118. Both side edges 128 and 130 extend longitudinally
between the first end edge 144 and the second end edge 146. As shown in FIG. 2A, the laterally
extending end edges 144 and 146 are located longitudinally inward from the laterally extending
front waist edge 121 in the front waist region 116 and the laterally extending back waist edge
122 in the back waist region 118. When the diaper pant 101 is worn on the lower torso of a
wearer, the front waist edge 121 and the back waist edge 122 of the chassis 102 may encircle a
portion of the waist of the wearer. At the same time, the chassis side edges 128 and 130 may
encircle at least a portion of the legs of the wearer. And the crotch region 120 may be generally
positioned between the legs of the wearer with the absorbent core 142 extending from the front

waist region 116 through the crotch region 120 to the back waist region 118.

Referring to FIG. 2A, the diaper pant 101 may also include elasticized leg cuffs 156. It is
to be appreciated that the leg cuffs 156 can be and are sometimes also referred to as leg bands,
side flaps, barrier cuffs, elastic cuffs or gasketing cuffs. The elasticized leg cuffs 156 may be

configured in various ways to help reduce the leakage of body exudates in the leg regions.
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Diaper pants may be manufactured with a ring-like elastic belt 104 and provided to
consumers in a configuration wherein the front waist region 116 and the back waist region 118
are connected to each other as packaged, prior to being applied to the wearer. As such, diaper
pants 101 may have a continuous perimeter waist opening 110 and continuous perimeter leg
openings 112 such as shown in FIG. 1. The ring-like elastic belt 104 is defined by a first elastic
belt 106 connected with a second elastic belt 108. As shown in FIG. 2A, the first elastic belt 106
defines first and second opposing end regions 106a, 106b and a central region 106c, and the
second elastic 108 belt defines first and second opposing end regions 108a, 108b and a central
region 108c. The central region 106¢ of the first elastic belt 106 is connected with the first waist
region 116 of the chassis 102, and the central region 108c of the second elastic belt 108 is
connected with the second waist region 118 of the chassis 102. FIGS. 1 and 2A, the first end
region 106a of the first elastic belt 106 is connected with the first end region 108a of the second
elastic belt 108 at first side seam 178, and the second end region 106b of the first elastic belt 106
is connected with the second end region 108b of the second elastic belt 108 at second side seam

180 to define the ring-like elastic belt 104 as well as the waist opening 110 and leg openings 112.

Referring to FIGS. 2A, 3A, and 3B, the first elastic belt 106 also defines an outer lateral
edge 107a and an inner lateral edge 107b, and the second elastic belt 108 defines an outer lateral
edge 109a and an inner lateral edge 109b. The outer lateral edges 107a, 109a may also define the
front waist edge 121 and the laterally extending back waist edge 122. The first elastic belt 106
and the second elastic belt 108 may also each include an outer, garment facing layer 174 and an
inner, wearer facing layer 176. It is to be appreciated that the first elastic belt 106 and the second
elastic belt 108 may comprise the same materials and/or may have the same structure. In some
embodiments, the first elastic belt 106 and the second elastic belt may comprise different
materials and/or may have different structures. It should also be appreciated that the first elastic
belt 106 and the second elastic belt 108 may be constructed from various materials. For example,
the first and second belts may be manufactured from materials such as plastic films; apertured
plastic films; woven or nonwoven webs of natural materials (e.g., wood or cotton fibers),
synthetic fibers (e.g., polyolefins, polyamides, polyester, polyethylene, or polypropylene fibers)
or a combination of natural and/or synthetic fibers; or coated woven or nonwoven webs. In some
embodiments, the first and second elastic belts include a nonwoven web of synthetic fibers, and
may include a stretchable nonwoven. In other embodiments, the first and second elastic belts
include an inner hydrophobic, non-stretchable nonwoven material and an outer hydrophobic,

non-stretchable nonwoven material.
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The first and second elastic belts 106, 108 may also each include belt elastic material
interposed between the outer layer 174 and the inner layer 176. The belt elastic material may
include one or more elastic elements such as strands, ribbons, or panels extending along the
lengths of the elastic belts. As shown in FIGS. 2A, 3A, and 3B, the belt elastic material may
include a plurality of elastic strands 168, which may be referred to herein as outer, waist elastics
170 and inner, waist elastics 172. As shown in FIG. 2A, the elastic strands 168 continuously
extend laterally between the first and second opposing end regions 106a, 106b of the first elastic
belt 106 and between the first and second opposing end regions 108a, 108b of the second elastic
belt 108. In some embodiments, some elastic strands 168 may be configured with discontinuities
in areas, such as for example, where the first and second elastic belts 106, 108 overlap the
absorbent assembly 140. In some embodiments, the elastic strands 168 may be disposed at a
constant interval in the longitudinal direction. In other embodiments, the elastic strands 168 may
be disposed at different intervals in the longitudinal direction. The belt elastic material in a
stretched condition may be interposed and joined between the uncontracted outer layer 174 and
the uncontracted inner layer 176. When the belt elastic material is relaxed, the belt elastic
material returns to an unstretched condition and contracts the outer layer 174 and the inner layer
176. The belt elastic material may provide a desired variation of contraction force in the area of

the ring-like elastic belt.

It is to be appreciated that the chassis 102 and elastic belts 106, 108 may be configured in
different ways other than as depicted in FIG. 2A. Tor example, FIG. 2B shows a plan view of a
diaper pant 101 having the same components as described above with reference to FIG. 2A,
except the first laterally extending end edge 144 of the chassis 102 is aligned along and coincides
with the front waist edge 121 of the pant 101, and the second laterally extending end edge 146 is
aligned along and coincides with the back waist edge 122 of the pant 101.

Components of the disposable absorbent article (i.e., diaper, disposable pant, adult
incontinence article, sanitary napkin, pantiliner, etc.) described in this specification can at least
partially be comprised of bio-sourced content as described in US 2007/0219521A1 Hird et al
published on September 20, 2007, US 2011/0139658A1 Hird et al published on June 16, 2011,
US 2011/0139657A1 Hird et al published on June 16, 2011, US 2011/0152812A1 Hird et al
published on June 23, 2011, US 2011/0139662A1 Hird et al published on June 16, 2011, and US
2011/0139659A1 Hird et al published on June 16, 2011. These components include, but are not

limited to, topsheet nonwovens, backsheet films, backsheet nonwovens, side panel nonwovens,
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barrier leg cuff nonwovens, super absorbent, nonwoven acquisition layers, core wrap nonwovens,

adhesives, fastener hooks, and fastener landing zone nonwovens and film bases.

In at least one exemplary configuration, a disposable absorbent article component
comprises a bio-based content value from about 10% to about 100% using ASTM D6866-10,
method B, in another embodiment, from about 25% to about 75%, and in yet another

embodiment, from about 50% to about 60% using ASTM D6866-10, method B.

In order to apply the methodology of ASTM D6866-10 to determine the bio-based
content of any disposable absorbent article component, a representative sample of the disposable
absorbent article component must be obtained for testing. In at least one embodiment, the
disposable absorbent article component can be ground into particulates less than about 20 mesh
using known grinding methods (e.g., Wiley® mill), and a representative sample of suitable mass

taken from the randomly mixed particles.

As previously discussed, the apparatuses and methods of the present disclosure may be
utilized to assemble various components of pre-fastened diaper pants 101. For example, FIG. 4A
shows a schematic view of a converting apparatus 200 adapted to manufacture diaper pants 101.
The method of operation of the converting apparatus 200 may be described with reference to the
various components of diaper pant 101 described above and shown in FIGS. 1 and 2A. Although
the following methods are provided in the context of the diaper pants 101 shown in FIGS. 1 and
2A, it is to be appreciated that various embodiments of diaper pants can be manufactured
according the methods disclosed herein, such as for example, the absorbent articles disclosed in
U.S. Patent No. 7,569,039, filed on November 10, 2004; U.S. Patent Publication No.
2005/0107764, published May 19, 2005; U.S. Patent Application No. 2012/0061016, published
March 15, 2012; and U.S. Patent Publication No. 2012/0061015, published March 15, 2012.

With reference to FIG. 4A, and as discussed in more detail below, in an operating
configuration, a converting apparatus 200 operates to advance a continuous length of chassis
assemblies 202 along a machine direction MD such that the longitudinal axis is parallel with the
machine direction MD. The continuous length of chassis assemblies 202 are cut into discrete
chassis 102. The discrete chassis 102 are then rotated and advanced in the machine direction MD
such that the lateral axis is parallel with the machine direction MD. The discrete chassis 102 are
combined with continuous lengths of advancing first and second elastic belt substrates 206, 208.

The discrete chassis 102 are then folded along the lateral axis to bring the first and second elastic
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belt substrates 206, 208 into a facing relationship. The first and second elastic belt substrates
206, 208 are then bonded together to form bonded regions. The first and second elastic belt

substrates 206, 208 are then cut along the bonded regions to create discrete diaper pants 101.

As shown in FIGS. 4A and 4B, a continuous length of chassis assemblies 202 is advanced
in a machine direction MD to a rotary cutting apparatus 210. The rotary cutting apparatus 210
includes a cutting roll 212 that defines a first longitudinal axis 218 and an anvil roll 214 that
defines a second longitudinal axis 220. The anvil roll 214 is positioned relative to the cutting roll
212 such that the first longitudinal axis 218 is substantially parallel with the second longitudinal
axis 220. The cutting roll 212 and the anvil roll 214 are defined by outer circumferential surfaces
224 and 226. A cutting member 216 may extend radially outward from the outer circumferential
surface 224 of the cutting roll 212. The cutting roll 212 may be configured with vacuum pressure

to hold the continuous length of chassis assemblies 202 on the cutting roll 212.

With reference to FIGS. 4A and 5, in operation, a continuous length of chassis assemblies
202 advances onto the outer circumferential surface 224 of the cutting roll 212. The continuous
length of chassis assemblies 202 advances through a nip 222 formed between the cutting roll 212
and the anvil roll 214. The cutting member 216 compresses the continuous length of chassis
assemblies 202 against the outer circumferential surface 226 of the anvil roll 214. As a result,
the compressive force cuts the continuous length of chassis assemblies 202 into discrete chassis
102, such as shown in FIG. 4C. In order for the cutting member 216 to rotate beyond the anvil
roll 214, the cutting member 216 may be configured to flex away from the outer circumferential
surface 226 of the anvil roll 214. The continuous length of chassis assemblies 202 may include
absorbent assemblies sandwiched between topsheet material and backsheet material, leg elastics,

barrier leg cuffs and the like.

With continued reference to FIG. 4A, the cutting roll 212 continues to rotate and advance
the discrete chassis 102 in the machine direction MD toward a gap 252 between the cutting roll
212 and the transfer apparatus 244. The discrete chassis 102 is then transferred from the cutting
roll 212 to the transfer apparatus 244. With reference to FIGS. 4A and 6, the transfer apparatus
244 may rotate about a longitudinal axis 246 and may include a plurality of transfer members
248. The transfer members 248 may rotate about an axis of rotation 250 that is orthogonal to the
longitudinal axis 246. As the discrete chassis 102 approaches the transfer apparatus 244, vacuum
may be intermittently interrupted from the cutting roll 212. At the same time positive blow-off

pressure may be applied to the discrete chassis 102 from the outer circumferential surface 224 of
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the cutting roll 212 to assist the discrete chassis 102 in transferring from the cutting roll 212. The
transfer members 248 may be configured with vacuum to hold the discrete chassis 102. Once the
discrete chassis 102 is removed from the cutting roll 212, the cutting roll 212 continues to rotate

in order to advance and cut a subsequent discrete chassis.

The discrete chassis 102 advances onto the transfer members 248 in the orientation shown
in FIG. 4C where the longitudinal axis 124 is parallel with the machine direction MD. The
transfer apparatus 244 shown in FIGS. 4A and 6 operates to advance the discrete chassis 102 in
the machine direction MD while concurrently rotating the discrete chassis 102. The transfer
apparatus 244 may reorient the discrete chassis 102 to the orientation shown in FIG. 4D where
the lateral axis 126 is parallel with the machine direction MD. It is to be appreciated that various
forms of transfer apparatuses may be used with the methods and apparatuses disclosed herein,
such as methods and apparatuses for transferring discrete articles disclosed in U.S. Patent
Application No. 13/447,531, filed on Apr. 16, 2012; U.S. Patent Application No. 13/447,544,
filed on Apr. 16, 2012; U.S. Patent Application No. 13/447,568, filed on Apr. 16, 2012; and U.S.
Patent Application No. 13/447,585, filed on Apr. 16, 2012.

As shown in FIG. 4A, the discrete chassis 102 is transferred from the transfer apparatus
244 and combined with advancing, continuous lengths of first and second belt substrates 206,
208, such as shown in FIG. 4E. The continuous lengths of first and second belt substrates 206,
208 are subsequently cut to form first and second elastic belts 106, 108. The discrete chassis 102
is transferred from the transfer apparatus 244 to a nip 234 formed between the transfer apparatus
244 and a carrier apparatus 236. At the nip 234, the discrete chassis 102 is combined with the
continuous lengths of advancing first and second belt substrates 206, 208 to form a continuous
length of absorbent articles 204. As shown in FIG. 4F, a wearer facing surface 133 of the first
belt substrate 206 may be joined with the garment facing surface 134 of the chassis 102 along the
first waist region 116, and a wearer facing surface 133 of the second belt substrate 208 may be
joined with the garment facing surface 134 of the chassis 102 along the second waist region 118.
As shown in FIG. 4A, adhesive 190 may be applied to the wearer facing surface 133 of the first
and second belt substrates 206, 208 using an adhesive applicator 192 before combining with the
discrete chassis 102 at the nip 234. With reference to FIG. 4T, a continuous length of absorbent
articles 204 is defined by multiple discrete chassis 102 spaced apart from each other along the
machine direction MD and connected with each other by the first and second belt substrates 206,

208.
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As shown in FIG. 4A, the continuous length of absorbent articles 204 advances from the
nip 234 to a folding apparatus 254. With reference to FIGS. 2A, 3A, and 4F, at the folding
apparatus 254, each chassis 102 is folded in the cross direction CD along a lateral axis 126 to
place the first waist region 116, and specifically, the inner, wearer facing surface 132 into a
facing, surface to surface arrangement with the inner, wear facing surface 132 of the second
waist region 118. With reference to FIGS. 2A and 4F, the folding of the chassis 102 also
positions the wearer facing surface 133 of the first belt substrate 206 in a facing relationship with

the wearer facing surface 133 of the second belt substrate 208.

Referring to FIG. 4A, the folded discrete chassis 102 connected with the first and second
belt substrates 206, 208 is advanced from the folding apparatus 254 to a bonder apparatus 256.
The bonder apparatus 256 operates to bond an overlap area 166 of the first and second belt
substrates 206, 208, thus creating discrete bonded regions 160, as shown in FIG. 4G. The
overlap area 166 includes a portion of the first belt substrate 206 extending between each chassis
102 and a portion of the second belt substrate 208 extending between each chassis 102. As
shown in FIG. 4A, the continuous length of absorbent articles 204 are advanced from the bonder
apparatus 256 to a cutter 286, shown in the form of a cutting roll for purposes of illustration,
where the bonded regions 160 are cut into along the cross direction CD to create a first side seam
178 on a diaper pant 101 and a second side seam 180 on a subsequently advancing diaper pant

101, such as shown in FIG. 4H.

As shown in FIG. 5, the cutting roll 212 and the anvil roll 214 may be configured to rotate
about a first longitudinal axis 218 and a second longitudinal axis 220. Referring to FIG. 5, in
some exemplary configurations, the cutting roll 212 may be connected with a shaft 238 and the
anvil roll 214 may be connected with a shaft 240. The cutting roll 212 and the anvil roll 214 may
be connected with shafts 238, 240 using fixed-floating bearings, for example, that allow for the
expansion of components during extended operation. In some exemplary configurations, the
anvil roll 214 may rotate independent from the cutting roll 212. For example, the cutting roll 212
and/or the anvil roll 214 may be configured to rotate using gears, belts, or direct couplings. In
other exemplary configurations, the anvil roll 214 may be driven by bearer rings on the cutting

roll 212. As such, the anvil roll 214 may be a “walking” type anvil roll.

As previously mentioned, the cutting roll 212 may be configured to apply vacuum
pressure to the chassis assemblies advancing on the outer circumferential surface 224 of the

cutting roll 212. For example, as shown in FIG. 7, the cutting roll 212 may include a plurality of
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vacuum apertures 360 in the outer circumferential surface 224. Vacuum may be supplied to the
vacuum apertures 360 from a vacuum source. For example, negative, vacuum pressure may
enter the cutting roll 212 through the center 366 of the cutting roll 212. It is to be appreciated
that negative, vacuum pressure may enter the cutting roll 212 at various locations on the cutting

roll 212.

With reference to FIGS. 5-7, in some exemplary configurations, vacuum may be
intermittently interrupted from the cutting roll 212 in order to assist the discrete chassis
assemblies in transferring from the cutting roll 212 to the transfer apparatus 244. Once vacuum
pressure is turned off to the cutting roll 212, the negative, vacuum pressure may be canceled by
introducing compressed air to the vacuum apertures 360. For example, compressed air may enter
through the center 366 of the cutting roll 212 at the same location where the vacuum pressure
enters the cutting roll 212. The compressed air acts to increase the pressure applied through the

vacuum apertures 360 to atmospheric or near atmospheric air pressure.

The cutting roll 212 may also be configured to apply positive, blow-off pressure to the
discrete chassis assemblies in order to assist the discrete chassis assemblies in transferring from
the cutting roll 212 to the transfer apparatus 244. As shown in FIG. 7, the cutting roll 212 may
include a plurality of blow-off apertures 362 in the outer circumferential surface 224. In some
exemplary configurations, positive, blow-off pressure may be applied to the chassis assemblies
through the blow-off apertures 362. Compressed air may enter the cutting roll 212 through a
blow-off manifold 364 that is connected with the cutting roll 212. The compressed or
atmospheric air may apply a positive force to the discrete chassis assemblies through the blow-
off apertures 362. As a result, the discrete chassis assemblies may move away from the outer
circumferential surface 224 of the cutting roll 212. Referring to FIGS. 4A and 7, the blow-off
manifold 364 may be configured to apply a positive force to the chassis assembly for a portion of
the time that the discrete chassis advances on the cutting roll 212. For example, the blow-off
manifold 364 may be configured to apply positive force to the discrete chassis 102 assembly as
the discrete chassis 102 is advancing through the gap 252 between the cutting roll 212 to the

transfer apparatus 244.

It is to be appreciated that the vacuum pressure and blow-off pressure may be controlled
independently of each other in order to control the movement of the discrete chassis 102 as the

discrete chassis 102 advances on the outer circumferential surface 224 of the cutting roll 212.
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The outer circumferential surface 224 of the cutting roll 212 may include one or more
recessed regions 368 as shown in FIG. 7. The recessed regions 368 may be configured to hold an
absorbent assembly of a discrete chassis. The recessed regions 368 may allow the absorbent
assembly to expand in caliper as the chassis assemblies advance on the cutting roll 212.
Referring to FIG. 8, the recessed regions 368 may reduce the compressive force applied to the
absorbent assemblies as the chassis assemblies advance through the nip 222 between the cutting

roll 212 and the anvil roll 214.

In some exemplary configurations, the outer circumferential surface 224 of the cutting
roll 212 may be configured to have a relatively high coefficient of friction to assist the cutting
roll 212 in holding the discrete chassis in a fully extended configuration. For example, the outer

circumferential surface 224 of the cutting roll 212 may be plasma coated.

Referring to FIG. &, the cutting member 216 may comprise various materials that are
capable of flexing away from the outer circumferential surface 226 of the anvil roll 214. For
example, the cutting member 216 may comprise tungsten carbide or tool steel. In other
exemplary configurations, the cutting member 216 may comprise a rigid material. In an
exemplary configuration where the cutting member 216 comprises a rigid material, the rotary
cutting apparatus may be configured as a rotary die cutter. In an exemplary configuration where
the cutting member is made of a rigid material, the cutting roll 212 may be configured with a
spring, such as a goose-neck spring. The spring may flex when the cutting member 216
compresses the continuous length of chassis assemblies 202 against the outer circumferential
surface 226 of the anvil roll 214 in order to advance the cutting member 216 past the outer

circumferential surface 226 of the anvil roll 214.

The anvil roll 214 may comprise various materials, such as tungsten carbide or tool steel.
The outer circumferential surface 226 of the anvil roll 214 may comprise various materials that

are integral with, or separate from, the anvil roll 214 material.

As shown in FIG. 8, in some exemplary configurations, the cutting roll 212 may be fixed
to a frame 228 and the anvil roll 214 may be loaded to the cutting roll 212. In other exemplary
configurations, the anvil roll 214 may be fixed to the frame 228 and the cutting roll 212 may be
loaded to the anvil roll 214. Various systems may be used to load the anvil roll 214 to the cutting
roll 212 or to load the cutting roll 212 to the anvil roll 214. For example, loading systems may

include pneumatic cylinders, hydraulic systems, air-over-oil systems, springs, linkages, or
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actuators. It is to be appreciated that the distance from the axis of rotation 218 of the cutting roll
212 and the axis of rotation 220 of the anvil roll 214 may affect the force applied to the

continuous length of chassis assemblies by the cutting member 216.

Referring to FIGS. 4A and 6-8, during operation, the continuous length of chassis
assemblies 202 advances onto the outer circumferential surface 224 of the cutting roll 212.
Vacuum may be applied to the chassis assemblies 202 through the vacuum apertures 360 in the
cutting roll 212. As the continuous length of chassis assemblies 202 advance through the nip 222
between the cutting roll 212 and the anvil roll 214, the cutting member 216 compresses the
chassis assemblies 202 against the outer circumferential surface 226 of the anvil roll 214. The
force of the cutting member 216 compressing the chassis assemblies 202 against the anvil roll
214 cuts the continuous length of chassis assemblies 202 into discrete chassis 102. Vacuum may

be used to hold the discrete chassis in an extended configuration.

Next, the discrete chassis 102 is transferred to the transfer apparatus 244. The discrete
chassis 102 advances through the gap 252 between the cutting roll 212 and the transfer apparatus
244. Positive air pressure may be introduced through the center 366 of the cutting roll 212 in
order to cancel the vacuum pressure applied through the vacuum apertures 360. In addition,
positive air pressure may be applied through the blow-off manifold 364, to the blow-off apertures
362, and then to the discrete chassis 102. As positive air pressure is applied to the discrete
chassis 102, vacuum pressure may be applied to the discrete chassis 102 by the transfer members
248 of the transfer apparatus 244. As a result, the discrete chassis 102 transfers from the cutting

roll 212 to the transfer member 248.

As discussed above, various defective operating conditions may cause continuous length
of chassis assemblies 202 to be incompletely cut by the cutting apparatus 210. For example, the
cutting member 216 may become dull through extended use. In another example, the outer
circumferential surface 224 of cutting roll 212 and/or the cutting member 216 may become
contaminated with materials, such as adhesive. As a result, the continuous length of chassis
assemblies 202 may not transfer to the transfer apparatus 244, but, instead, the continuous length
of chassis assemblies 202 may begin to undesirably wrap around the cutting roll 212. The
continuous length of chassis assemblies 202 may continue to wrap around the cutting roll 212
such that the continuous length of chassis web 202 expands radially around the outer
circumferential surface 224 of the cutting roll 212 and begins to fill the gap 252 between the

cutting roll 212 and the transfer apparatus 244. As such, the transfer apparatus 244 may collide
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with the wrapped chassis assemblies 202, which in turn, may induce a relatively high force on the
rotary cutting apparatus 210 and the transfer apparatus 244 at the gap 252. Consequently, the
cutting roll 212 and/or adjacent equipment may be damaged. As mentioned above, and as
discussed in more detail below, the rotary cutting apparatus 210 may be configured with modes
of operation that allows the gap 252 to increase in length such that the continuous length of
chassis web 202 may continue wrapping around the cutting roll 212 without interfering with the

transfer apparatus 244 until the converting apparatus 200 can be safely shut down.

For example, the rotary cutting apparatus 210 shown in FIGS. 5 and 6 may be configured
in two modes of operation. In particular, the rotary cutting apparatus 210 may be configured in a
first mode of operation, referred to as an operating configuration, where the rotary cutting
apparatus 210 is configured to cut the continuous length of chassis assemblies into discrete
chassis. In a second mode of operation, referred to as a fail-safe configuration, the rotary cutting
apparatus 210 is configured to adjust the length of the gap 252 to prevent damage to the rotary
cutting apparatus 210 and/or adjacent equipment. As shown in FIG. 5, the rotary cutting
apparatus 210 may include a frame 228 that is movable in a first direction, A, and in a second
direction B, wherein the first direction A is opposite the second direction, B. The first direction,
A, may be the machine direction MD. The frame 228 may be moveably connected with a track
230. The rotary cutting apparatus 210 may include a cutting roll 212 defining a first longitudinal
axis 218. The cutting roll 212 may be rotatably connected with the frame 228 and configured to
rotate about the first longitudinal axis 218. The rotary cutting apparatus 210 may include an
anvil roll 214 defining a second longitudinal axis 220. The anvil roll 214 may be rotatably
connected with the frame 228 and configured to rotate about the second longitudinal axis 220.
The anvil roll 214 may be positioned relative to the cutting roll 212 such that the first
longitudinal axis 218 is substantially parallel with the second longitudinal axis 220. The first
longitudinal axis 218 and the second longitudinal axis 220 may be orthogonal to the first and
second directions, A and B. A nip 222 is formed between the anvil roll 214 and the cutting roll

212.

As shown in FIG. 9, the rotary cutting apparatus 210 may include a first stationary
member 262 and a second stationary member 260. The first stationary member 262 may be
connected with one end of the track 230 and the second stationary member 260 may be
connected with the opposite end of the track 230. The first stationary member 262 may be

adapted to limit the movement of the frame 228 in the first direction, A. The second stationary
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member 260 may be adapted to limit movement of the frame 228 in the second direction, B. In
addition, the second stationary member 260 may be adapted to apply a positive force to the frame
228 in the first direction, A, to hold the frame 228 against the first stationary member 262. As
such, with the rotary cutting apparatus in an operating configuration, the first stationary member

262 and the second stationary member 260 operate to fix the frame 228 in a desired location.

With reference to FIGS. 9-11, a first stationary member 262 that is selectively
connectable with locking apertures 232 on the track 230. For clarity, various components, such
as the frame, are not shown in FIGS. 9-11. The first stationary member 262 includes a locking
member 290 connected with a base 288. The locking member 290 may be adapted to selectively
connect with each locking apertures 232 on the track 230. The first stationary member 262 also
includes a stop member 292 that extends in the second direction, B. As discussed in more detail
below, the stop member 292 may align with a stop member 296 that is connected with the frame
228. 'The stop member 296 may be connected with a joining member 294 that is connected with

the frame 228.

As previously mentioned, the rotary cutting apparatus 210 may include a second
stationary member 260, such as shown in FIGS. 5, 11, and 12. The second stationary member
260 may be configured in a first configuration and in a second configuration. When the rotary
cutting apparatus 210 is configured in an operating configuration, the second stationary member
260 may be configured in the first configuration. As shown in FIGS. 5 and 11, in the first
configuration, the second stationary member 260 is adapted to limit the movement of the frame
228 in the second direction, B. The second stationary member 260 may be configured to also
apply a positive force to the frame 228 in the first direction, A. When the rotary cutting
apparatus 210 is configured in a fail-safe configuration, the second stationary member 260 may
be configured in a second configuration. In a second configuration, the second stationary
member 260 is adapted to allow the frame 228 to move in the second direction, B, on the track

230.

With continuing reference to FIGS. 5, 11, and 12, the second stationary member may
include a base 272 that is connected with the track 230 of the rotary cutting apparatus 210. The
second stationary member 260 may also include a first arm 274. 'The first arm 274 may be
connected with the base 272 at one end and with a reciprocating member 264 at an opposite end
of the first arm 274. The first arm 274 may be moveably connected with the base 272. For

example, the first arm 274 may be slideably connected with the base 272. A locking member
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276 may be used to fix the first arm 274 with the base 272. The reciprocating member 264 may
be pivotally connected with the first arm 274 at one end and pivotally connected with a second
arm 278 at an opposite end of the reciprocating member 264. The second arm 278 may be
connected with a joining member 280. The joining member 280 may be connected with the

frame 228 of the rotary cutting apparatus 210, such as shown in FIG. 9.

The reciprocating member may be configured in various ways. For example, as shown in
FIGS. 12 and 13, the reciprocating member 264 may be configured as a pneumatic cylinder 340.
The pneumatic cylinder 340 includes a cylinder barrel 342, a piston 344, and a piston rod 346
connected with the piston 344 as shown in FIG. 13. The piston 344 may be located inside of the
cylinder barrel 342 and may separate the inside of the cylinder barrel 342 into a first chamber
348 and a second chamber 350. The piston rod 346 may be connected to the piston 344 and may
extend in the first direction A, through the second chamber 350. Exemplary pneumatic cylinders
are manufactured by Festo Corporation of Hauppauge, New York, model 163368, DNC-50-75-
PPV-A. While FIGS. 12 and 13 show the reciprocating member in the form of a pneumatic
cylinder, it is to be appreciated that the reciprocating member may comprise various other
apparatuses, such as a spring(s), hydraulic cylinder, four bar linkage mechanism, air-over-oil
systems, and the like. The reciprocating member may be made of a variety of rigid materials,

such as steel.

Referring to FIGS. 5, 6, 9, and 11, the rotary cutting apparatus 210 may be configured
with a sensor. The sensor is adapted to detect a defective operating configuration, such as the
continuous length of chassis assemblies wrapping around the cutting roll 212. As discussed in
more detail below, the sensor is configured to send a signal to the second stationary member 260
if a defective operating condition is detected. In response, the reciprocating member 264 of the
second stationary member 260 stops applying force to the frame 228 in the first direction, A. As
such, the pressure applied to the cutting roll 212 and the transfer apparatus 244 will cause the
frame 228 of the rotary cutting apparatus 210 to slide on the track 230, away from the transfer
apparatus 244. The sensor may be configured as a camera or a photo-eye that detects changes in
contrast to the continuous length of chassis assemblies. In some exemplary configurations, the
sensor may be configured as an accelerometer that detects levels of vibration. In other exemplary
configurations, the sensor may be configured as a pressure sensor that detects changes in pressure
at the gap between the cutting roll and the transfer apparatus. In some exemplary configurations,

the sensor may be configured to detect motor current overload.
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With the rotary cutting apparatus 210 in an operating configuration, as shown in FIG. 9,
the second stationary member 260 is configured to apply a positive force to the frame 228 in the
first direction, A. Referring to FIGS. 9-13, in order to apply a positive force to the frame 228 in
the first direction A, compressed air is directed into the first chamber 348 of the cylinder barrel
342. The compressed air expands in the first chamber 348 and forces the piston 344, and thus the
piston rod 346, in the first direction, A. As the piston rod 346 moves in the first direction, A, the
second arm 278, the joining member 280, and the frame 228 concurrently move in the first
direction, A. The stop member 292 of the first stationary member 262 is configured to contact
the stop member 296 connected with the frame 228. The location of the first stationary member
262 on the track 230 determines how far the frame 228 can move in the first direction, A. As a
result, the frame 228 is held in an operating configuration for as long as the reciprocating

member 264 applies a positive force to the frame 228 in the first direction, A.

With reference to FIGS. 4A, 5, 11-13, in the event that the sensor detects that the
continuous length of chassis assemblies 202 is wrapping around the cutting roll 212, a signal is
sent to the second stationary member 260. Once a signal is received by the second stationary
member 260, the second stationary member 260 is configured to stop directing compressed air to
the first chamber 348 of the cylinder barrel 342 of the reciprocating member 264. As such, the
frame 228 of the rotary cutting apparatus 210 is free to move in the second direction, B, away
from the first stationary member 262. If the continuous length of chassis assemblies wrap around
the cutting roll 212 to an extent that the chassis assemblies 202 fill the gap 252 between the
cutting roll 212 and the transfer apparatus 244, the chassis assemblies 202 may apply a force to
the cutting roll 212, thereby causing the frame 228 to move upstream on the track 230. As the
frame 228 moves upstream, the piston rod 346, and thus the piston 344, move upstream. In some
exemplary configurations, compressed air may be directed into the second chamber 350 of the
cylinder barrel 342 in order to move the piston 344 and piston rod 346, upstream. As discussed
in more detail below, the rotary cutting apparatus 210 may comprise a fourth stationary member
320 that limits movement of the frame 228 in the second direction, B, in order to prevent the

frame 228 from sliding off of the track 230.

Referring to FIGS. 5 and 11, the frame 228 may be selectively positionable at various
locations on the track 230. For example, the frame 228 may be moved to perform maintenance
on the converting apparatus 200 and/or to reposition the rotary cutting apparatus 210 for

manufacturing a different size diaper pant. In particular, the frame 228 of the rotary cutting
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apparatus 210 may be configured to move in the first and second directions, A and B. In order to
limit movement of the frame 228 in the first and second directions, A and B, on the track 230, the
rotary cutting apparatus 210 may include a third stationary member 324 and a fourth stationary
member 320, such as shown in FIG. 11. The third stationary member 324 and the fourth
stationary member 320 may include stop apertures 328 and 326, respectively. The rotary cutting
apparatus 210 may include stop pins 332 and 330. The stop pin 332 may be connected with the
joining member 294 that is connected with the frame of the rotary cutting apparatus 210. The
stop pin 332 may align with the stop aperture 328 of the third stationary member 324. The stop
pin 332 may be releasably connectable with the stop aperture 328 of the third stationary member
324. The stop pin 330 may align with the stop aperture 326 of the fourth stationary member 320.
The stop pin 330 may be connected with the joining member 280 that is connected with the
frame of the rotary cutting apparatus 210. The stop pin 330 may be releasably connectable with

the stop aperture 326 of the fourth stationary member 320.

The third and fourth stationary members 324 and 320 prevent the frame 228 from sliding
off of the track 230 as the frame 228 moves in the first and second directions A and B on the
track 230. If the stop pin 332 aligns with the stop aperture 328 of the third stationary member
324, the stop pin 332 will engage the stop aperture 328 of the third stationary member 324 and
prevent the frame from moving beyond the third stationary member 324 in the first direction A.
Likewise, if the stop pin 330 aligns with the stop aperture 326 of the fourth stationary member
320, the stop pin 330 will engage the stop aperture 326 of the fourth stationary member 320 and
prevent the frame from moving beyond the fourth stationary member 320 in the second direction,

B.

In order to move the frame 228 of the rotary cutting apparatus 210 in the first or second
directions, A or B, the first and second stationary members 262 and 260 may be repositioned on
the track 230. With reference to FIGS. 9, 11, and 12, the first arm 274 of the second stationary
member 260 may be moveably connected with the base 272. The locking member 276 of the
second stationary member 260 may be releasably connectable with one or more of apertures 284
in the base 272. The locking member 276 may be disengaged from the aperture 284 in the base
272 and the first arm 274 may slide on the base 272 in the first direction, A, or the second
direction, B. As the first arm 274 moves on the base 272, the reciprocating member 264, the
second arm 278, the joining member 280, and the frame 228 move in the first or second

direction, A or B, on the track 230.
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The first stationary member 262 may also be repositioned on the track 230. The first
stationary member 262 may be repositioned by disengaging the locking member 290 and
removing the base 288 from the track 230. The first stationary member 262 may be repositioned
by locking the base 288 into a different aperture 232 in the track 230. The frame 228 may slide

on the track 230 to reposition the frame 228 relative to the first stationary member 262.

In some exemplary configurations, the transfer apparatus may be compliant. In such an
exemplary configuration, the transfer apparatus may be configured to relieve the compressive
force applied to the transfer apparatus by a continuous length of chassis web wrapping around the
cutting roll. For example, the transfer apparatus may be configured as a conveyor; a continuous
web of material supported by rollers located adjacent to the nip; or a drum. The transfer
apparatus may include a compliant material such as rubber, silicone, or urethane that is
configured to deform as a result of the force applied to the transfer apparatus and the cutting roll
by the continuous length of chassis assemblies wrapping around the cutting roll. In other
exemplary configurations, in order to relieve the force applied by the chassis assemblies, the
transfer apparatus may be spring loaded. In some exemplary configurations, the cutting roll may
be spring loaded against the gap between the cutting roll and the transfer apparatus in order to

relieve the compression applied by the chassis assemblies.

The dimensions and values disclosed herein are not to be understood as being strictly
limited to the exact numerical values recited. Instead, unless otherwise specified, each such
dimension is intended to mean both the recited value and a functionally equivalent range
surrounding that value. For example, a dimension disclosed as “40 mm” is intended to mean

“about 40 mm.”

Every document cited herein, including any cross referenced or related patent or
application, is hereby incorporated herein by reference in its entirety unless expressly excluded or
otherwise limited. The citation of any document is not an admission that it is prior art with
respect to any invention disclosed or claimed herein or that it alone, or in any combination with
any other reference or references, teaches, suggests or discloses any such invention. Further, to
the extent that any meaning or definition of a term in this document conflicts with any meaning
or definition of the same term in a document incorporated by reference, the meaning or definition

assigned to that term in this document shall govern.
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While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the invention. It is
therefore intended to cover in the appended claims all such changes and modifications that are

within the scope of this invention.
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CLAIMS
WHAT IS CLAIMED IS:
1. A rotary cutting apparatus comprising:

a frame (228) movable in a first direction (A) and a second direction (B), wherein the first
direction (A) is opposite the second direction (B);

a cutting roll (212) defining a first longitudinal axis (218), wherein the cutting roll (212)
is rotatably connected with the frame (228) and configured to rotate about the first longitudinal
axis (218);

an anvil roll (214) defining a second longitudinal axis (220), wherein the anvil roll (214)
is rotatably connected with the frame (228) and configured to rotate about the second
longitudinal axis (220), the anvil roll (214) positioned relative to the cutting roll (212) such that
the first longitudinal axis (218) is substantially parallel with the second longitudinal axis (220);

a first stationary member (262) adapted to prevent movement of the frame (228) in the
first direction (A); and

a second stationary member (260) connected with the frame (228), the second stationary
member (260) having first and second configurations, wherein the second stationary member
(260) is adapted to prevent movement of the frame (228) in the second direction (B) in the first
configuration, and wherein the second stationary member (260) is adapted to allow movement of

the frame (228) in the second direction (B) in the second configuration.

2. The rotary cutting apparatus according to Claim 1, wherein the first longitudinal axis
(218) and the second longitudinal axis (220) are orthogonal to the first and second directions (A,

B).

3. The rotary cutting apparatus according to Claim 1 or 2, wherein in the first configuration,
the second stationary member (260) is adapted to apply a positive force to the frame (228) in the

first direction (A).

4. The rotary cutting apparatus according to any of the preceding claims, further comprising

a stationary track (230), wherein the frame (228) is slideably connected with the track (230).

5. The rotary cutting apparatus according to any of the preceding claims, wherein the first

stationary member (262) is selectively positionable along the first and second directions (A, B).
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6. The rotary cutting apparatus according to any of the preceding claims, wherein the second

stationary member (260) comprises an pneumatic cylinder (340).

7. The rotary cutting apparatus according to any of the preceding claims, wherein the second

stationary member (260) is selectively positionable along the first and second directions (A, B).

8. The rotary cutting apparatus according to any of the preceding claims, further comprising
a sensor, wherein the sensor is adapted to detect a defective operating condition wherein a
continuous substrate is advancing between the cutting roll (212) and the anvil roll (214) without
being cut, wherein when the sensor detects a defective operating configuration, the second

stationary member (260) switches from a first configuration to a second configuration.

9. The rotary cutting apparatus according to any of the preceding claims, wherein the cutting
roll (212) defines an outer circumferential surface (224), wherein the cutting roll further
comprises:

a plurality of vacuum apertures (360) located in the outer circumferential surface (224) of
the cutting roll (212);

a plurality of blow-off apertures (362) located in the outer circumferential surface (224)
of the cutting roll (212),

wherein the cutting roll (212) is configured to apply a vacuum pressure through the
vacuum apertures (360) and a blow-off pressure through the blow-off apertures (362), wherein

the vacuum pressure is controlled independently of the blow-off pressure.

10. A method for positioning a cutting apparatus comprising a frame (228) movable in a first
direction (A) and a second direction (B), wherein the first direction (A) is opposite the second
direction (B), the cutting apparatus further comprising a cutting roll (212) rotatably connected
with the frame (228), an anvil roll (214) rotatably connected with the frame (228), a first
stationary member (262) adapted to prevent movement of the frame (228) in the first direction
(A), and a second stationary member (260) connected with the frame (228), the second
stationary member (260) has a first configuration that prevents movement of the frame (228) in
the second direction (B), and a second configuration that allows movement of the frame (228) in

the second direction (B), the method comprising the steps of:
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setting the second stationary member (260) in the first configuration;

advancing a continuous substrate in a machine direction (MD) between the cutting roll
(212) and the anvil roll (214);

sensing a defective operating condition wherein the continuous substrate is advancing
between the cutting roll (212) and the anvil roll (214) without being cut;

switching the second stationary member (260) to the second configuration upon sensing
the defective operating condition; and

moving the frame (228) in the second direction (B).

11. The method according to Claim 10, wherein the first direction (A) is the machine

direction (MD).

12. The method according to Claim 10 or 11, wherein the cutting roll (212) is configured to
rotate about a first longitudinal axis (218) and the anvil roll (214) is configured to rotate about a
second longitudinal axis (220), wherein the anvil roll (214) is positioned relative to the cutting
roll (212) such that the first longitudinal axis (218) is substantially parallel with the second
longitudinal axis (220), wherein the first longitudinal axis (218) and the second longitudinal axis

(220) are orthogonal to the first and second directions (A, B).

13. The method according to any of Claims 10 to 12, wherein in the first configuration, the

second stationary member (260) is adapted to force the frame (228) in the first direction (A).

14. The method according to any of Claims 10 to 13, further comprising a stationary track

(230), wherein the frame (228) is moveably connected with the stationary track (230).

15. The method according to any of Claims 10 to 14 further comprising the steps of:
advancing the continuous substrate onto an outer circumferential surface (224) of the
cutting roll (212);
applying vacuum pressure to the advancing continuous substrate;

cutting the continuous substrate into discrete components;



WO 2014/066227 PCT/US2013/065871

29

canceling the vacuum pressure applied to the discrete components;

applying a positive pressure from the outer circumferential surface (224) of the cutting
roll (212); and

transferring the discrete component from the cutting roll (212) to a transfer apparatus

(244).
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