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FIELD OF THE INVENTION
The present disclosure relates to converting lines for manufacturing absorbent articles,
and more particularly, to converting lines being reconfigurable to produce both taped diapers

and pant diapers.

BACKGROUND OF THE INVENTION

Disposable, reusable and durable products such as diapers, adult incontinence articles,
feminine hygiene tampons, sanitary napkins, underpants, shirts, shorts, swimsuits, gowns, pants,
coats, gloves, scarves, surgical drapes, bibs, blankets, sheets, pillow cases, etc. may be
manufactured on high speed converting lines. Such converting lines may utilize a web-based
carrier to which many source materials, whether in a continuous web or discrete pieces, are
processed and/or attached to the web to create a finished product.

Although a converting line may allow for high speed production of a specific type of
absorbent article, some converting lines may be inflexible in that line changes that would be
required to accommodate the production of different types of products would be so time
consuming and/or expensive as to be economically impractical. For instance, some converting
lines are custom designed and built to make specific products within a narrow range of
parameters and operating conditions. For example, converting lines may be custom designed to
make only taped diapers, whereas other converting lines may be custom designed to make only
pant diapers. Thus, such custom converting lines may be used to produce particular types of
diapers, e.g. taped or pant, in certain markets in an effort to provide a good match with business
needs. However, the inflexibility of such converting lines to produce more than one type of
product can place unwanted limitations on a manufacturer’s ability to provide multiple product
offerings in some markets.

In markets having consumer demand for both taped diapers and pant diapers, a
manufacturer may be required to have separate converting lines, each custom designed to
produce one of the two products. However, consumer demand of one or both of the products
may not be high enough to justify the manufacturer’s cost of having separate converting lines
dedicated to each of the product types. Dor example, if the demand for pant diapers in a

particular market is not high enough to justify the cost of a converting line that produces only
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t ransf or mat i omsone form, a converting apparatus for the fabrication of absorbent articles and adapted
to operate in a first configuration and a second configuration may include: transformation
mechanisms adapted to produce a series of transformations; wherein in the first configuration, a
first plurality of the transformation mechanisms are arranged to produce a plurality of taped
diapers, the first plurality of the transformation mechanisms produce a first number of
transformations; wherein in the second configuration, a second plurality of the transformation
mechanisms are arranged to produce a plurality of pant diapers, the second plurality of the
transformation mechanisms produce a second number of transformations; and wherein greater
than 70% of the second number of transformations are the same as the first number of
transformations.

In another form, a converting apparatus for the fabrication of absorbent articles and
adapted to operate in a first configuration and a second configuration may include:
transformation mechanisms adapted to produce a series of transformations; wherein in the first
configuration, a first plurality of the transformation mechanisms are arranged to produce a
plurality of taped diapers, the first plurality of the transformation mechanisms produce a first
number of transformations, wherein the first number of transformations are carried out in a first
sequence advancing from a first transformation to a last transformation; wherein in the second
configuration, a second plurality of the transformation mechanisms are arranged to produce a
plurality of pant diapers, the second plurality of the transformation mechanisms produce a
second number of transformations, wherein the second number of transformations are carried
out in a second sequence advancing from a first transformation to a last transformation; and
wherein 70% of the second number of transformations are carried out in an identical order as the
first number of transformations with respect to one or more of preceding transformations in the

first number of transformations.



In another form a converting apparatus for the fabrication of absorbent
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connecting opposing waist regions.
Figure 6 is a perspective view the pant diaper shown in Figure 3 with side seams
connecting the ear panels and opposing waist regions.
Figure 7 is a perspective view of a pant diaper with side panels tucked into the interior of
a chassis.
Figure 8 is a schematic side view of a converting apparatus in a first, taped diaper,
configuration adapted to manufacture taped diapers.
Figure 8A is a partial detailed view of Fiigure 8 showing transformations of particular
processes.
Figure 8B is a partial detailed view of Figure 8 showing transformations of particular
processes.
Figure 8C is an example flow diagram showing various transformations that may be used
to construct a taped diaper as well as a pant diaper.
Figure 9 is a schematic side view of a converting apparatus in a second, pant diaper,
configuration adapted to manufacture pant diapers.
Figure 10 is a schematic side view of a converting apparatus in a third, pant diaper,
configuration adapted to manufacture pant diapers with side seams.
Figure 11 is a perspective view of a side panel connection apparatus.
Figure 12 shows a cross-sectional view of a side panel tucking apparatus and pant diaper.

Figure 13 shows a cross-sectional view of the apparatus and a pant diaper of Figure 12

with the side panels being tucked.



panel s. Figure 4 is a perspective of the taped diaper shown in Figure 1
in a folded configuration. Figure 5 is a perspective view the pant diaper
shown i n WoQurie12a828i t h si de panel s connecti ng opposi hg RETAIS201893XRG6 .
Figure 6 is a perspective view the pant diaper shown in Figure 3 with side
seans connecting the ear panels and opposing wai st regions. Figure 7
IS a perspective view of a pant diaper with side panels tucked into the
interior of a chassis. Figure 8 is a schematic side view of a
converting apparatus in a first, taped giaper, configuration adapted to
manuf act ure taped di apers. Figure 8A is a partial detailed view of
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processe $lades and pant diaper of Figure 13 taken along line 14-14.
Figure 15 show a cross-sectional view of a tucking apparatus utilizing air jets and diaper
pant of Figure 13 taken along line 14-14.
Figure 16 is a top plan view of a nonwoven specimen for an inner cuff.
Figure 17A is the nonwoven specimen of Figure 16 including a glue pattern.
Figure 17B is the nonwoven specimen of Figure 17A including elastic strands.
Figure 18 is a cross-sectional view of an inner cuff with a continuous hem bond.
Figure 19 is a top plan view of a nonwoven specimen for an outer cuff.
Figure 20A is the nonwoven specimen of Figure 19 including a glue pattern.
Figure 20B is the nonwoven specimen of Figure 20A including elastic strands.
Figure 21 is a top plan view of a backsheet film specimen for an outer cuff.
Figure 22 is an isometric view of an outer cuff specimen.
Figure 23 is a dimensioned view of hook-shaped fixtures used in the waist stretch test
(pants) method.

Figure 24 is a view of the hook-shaped fixtures used in the waist stretch test (pants)

method aligned in the same plane.

DETAILED DESCRIPTION OF THE INVENTION

The following term explanations 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).

The term “disposed” is used herein to mean that an element(s) is formed (joined and
positioned) in a particular place or position as a macro-unitary structure with other elements or
as a separate element joined to another element.

As used herein, the term “joined” encompasses configurations whereby an element is

directly secured to another element by affixing the element directly to the other element, and



Figure 8C is an exanple flow di agram showi ng various transformations that
may be used to construct a taped diaper as well as a pant diaper.

Figure 9 we 2aisebeesati ¢ side view of a converting appar acudaseeiaieeeond,
pant di aper, configuration adapted to nmanufacture pant diapers. Fi gure
10 is a schematic side view of a converting apparatus in a third, pant

di aper, configuration adapted to manufacture pant diapers with side seans.
Figure 11 is a perspective view of a side panel connection apparatus.
Figure 12 shows a cross-sectional viewgf a side panel tucking apparatus
and pant diaper. Figure 13 shows a cross-sectional view of the apparatus
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element to intermediate member(s) which in turn are affixed to the other element.

The term “substrate” is used herein to describe a material which 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 its 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 as polymeric films or metallic foils. These materials may be used alone or
may comprise two or more layers laminated together. As such, a web is a substrate.

The term “nonwoven” refers herein to a material made from continuous (long) filaments
(fibers) and/or discontinuous (short) filaments (fibers) by processes such as spunbonding,
meltblowing, carding, and the like. Nonwovens do not have a woven or knitted filament pattern.

The term “machine direction” (MD) is used herein to refer to the primary direction of
material flow through a process. In various manufacturing and converting processes, such as a
bi-fold process, it may be possible to have more than one machine direction when an article is
undergoing simultaneous processes. In other words, a manufacturing line may have an overall
machine direction, but an article may travel in directions other than the overall machine
direction as it passes through various processes along the manufacturing line. For example, an
article having a trailing end portion and a leading end portion, each portion being attached to the
surface of a different roll and/or conveyor, may travel in two different directions simultaneously.
In this example, both directions of travel may be considered the machine direction. The term
“cross direction” (CD) is used herein to refer to a direction that is generally perpendicular to the
machine direction.

The term “transformation” refers herein to a change or activity resulting in a change in a
web, layer, article, plurality of articles, material or portions thereof with regard to the thickness,
length, width, shape, relative position, texture, color, tackiness, etc. Transformations are:
fiberization, core component mixing, core formation/deposition, slitting, cutting, notching,
shaping, perforation, die cutting, trimming, thermal bonding, ultrasonic bonding, pressure
bonding, radio frequency bonding, seaming, adhesive application, cohesive application, lotion
application, folding, bi-folding, tucking, spacing, MD positioning, CD positioning, registration,
activation, compression, nipping, calendaring, substrate combining, component combining, web

combining, elastic tensioning, fastening element pre-fastening, product stacking, and packaging.



Figure 14 shows a cross-sectional view of a tucking apparatus utilizing
rotating tucker bl ades and pant di aper of Figure 13 taken along |line 14-14.
Fi gure 15wehow/a6s280ss-sectional view of a tucking apparatus2etiioBi2zé ng air
jets and diaper pant of Figure 13 taken along line 14-14. Figure 16 is a
top plan view of a nonwoven specinen for an inner cuff. Figure 17A is the
nonwoven specinmen of Figure 16 including a glue pattern. Figure 17B is the
nonwoven speci men of Figure 17A including elastic strands. Figure 18 is a
cross-sectional view of an inner cuff wth a continuous hem bond. Figure 19
Is a top plan view of a nonwoven specinmen for an outer cuff. Figure 20A is
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t he nonwoven speci nen of Figure including elastic stra ure 21 is
a top pl darensfoematiof. a backsheet film specinmen for an outer cuff. Figure 22
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taped diaper may be folded about the lateral centerline with the interior of one waist region in
surface to surface contact with the interior of the opposing waist region without fastening or
joining the waist regions together. Example taped diapers are disclosed in various suitable
configurations are disclosed in U.S. Patent Nos. 5,167,897, 5,360,420, 5,599,335, 5,643,588,
5,674,216, 5,702,551, 5,968,025, 6,107,537, 6,118,041, 6,153,209, 6,410,129, 6,426,444,
6,586,652, 6,627,787, 6,617,016, 6,825,393, and 6,861,571.
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The term “pant” (also referred to as “training pant”, “pre-closed diaper”, “diaper-pant”,
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). Example diaper pants in
various configurations are disclosed in U.S. Patent Nos. 5,246,433; 5,569,234; 6,120,487,
6,120,489; 4,940,464; 5,092,861; 5,897,545; 5,957,908; and U.S. Patent Publication No.
2003/0233082.

The term “initial waist opening circumference” refers herein to the circumference of the
waist opening at the time the pant is placed in the package and subsequently when it is removed
from the package by the consumer.

The present disclosure relates to converting lines for manufacturing absorbent articles,
and in particular, converting lines that are reconfigurable to produce both taped diapers and pant
diapers. As discussed in more detail below, an absorbent article converting line may include a
combination of converting mechanisms that advance substrates and component materials

through a manufacturing process. While advancing in the machine direction MD through the
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converting process, the continuous length of absorbent articles may be subjected to a final knife

and cut to create separate and discrete absorbent articles. In addition, defective articles may be
removed from the process by a rejection system. Articles that are not deemed to be defective
may be subject to further processing steps, such as folding and packaging.

Aspects of the apparatuses and methods according to the present disclosure relate to a
converting apparatus for the fabrication of absorbent articles and adapted to operate in a first
configuration and a second configuration. As discussed in more detail below, the converting
apparatus includes transformation mechanisms adapted to produce a series of transformations.
In the first configuration, a first plurality of the transformation mechanisms are arranged to
produce a plurality of taped diapers, wherein the first plurality of the transformation mechanisms
produce a first number of transformations. In the second configuration, a second plurality of the
transformation mechanisms are arranged to produce a plurality of pant diapers, wherein the
second plurality of the transformation mechanisms produce a second number of transformations.
The converting apparatus is configured with relatively high flexibility in changing between the
first and second configurations, because greater than 70% of the second number of
transformations are the same as the first number of transformations resulting in greater
efficiency and equipment utilization.

In another form, the first configuration may include a first plurality of transformation
mechanisms adapted to produce a first number of transformations, wherein the first number of
transformations may be carried out in a first sequence advancing from a first transformation to a
last transformation. In addition, the second configuration may include a second plurality of the
transformation mechanisms adapted to produce a second number of transformations. The
second number of transformations may be carried out in a second sequence advancing from a
first transformation to a last transformation. Again, the converting apparatus is configured with
relatively high flexibility in changing between the first and second configurations, because 70%

of the second number of transformations is carried out in an identical order as the first number of



configurations whereby an elenent is indirectly secured to another el enent
by affixing the elenent to internediate nenber(s) which in turn are affixed
to the otwenonl/esest . The term "substrate" is usedPh®ruseeiiso2descri be
a material which is primarily two-dinensional (i.e. in an XY plane) and
whose thickness (in a Z direction) is relatively small (i e 1/10 or |ess)
in conparison to its length (in an X direction) and width (in a Y
direction). Non-limting exanples of substrates include a web, |ayer or

| ayers or fibrous materials, nonwovens,gfilns and foils such as polyneric
films or netallic foils. These materials nmay be used al one or may conprise
two or mypehaYehRs hATTRAEH SRISHREE of AScelHhE RranGolBRohSindnSHRS I ML
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this exanple, both directions of travel may be consi dered the machine
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The term "transformation” refers herein to a change or activity resulting

in a chardggre A aloweshides aylkassis §02% and| appospiaufiral antdwe@ﬁld ade penedss1 12rpad et 4 ghe or
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rel ative position, text |ness rans or mati ons are:
f|berlzamh@msad@p@q@uﬂﬁ@ﬁ@deMmmsﬂ@Qun@ﬂe;ﬁmbhedp@mwdmpwghtmxnwﬂQmQﬂmdng,

cutting, i sh pert or ttin trinm ng,..thernal
pondi ng. UEey Sebre NN A <L AT SV phbGlE Dbl
seani ng, 1@dh es anere@pmbiudatﬁmnd cedvas irase earmahelc atdvoand 11db,i and fiapphd egbndn,

01009, (98,904 4EkiAg, spaci ng. D posi i on! g, D posi il o ng,

combi ni ng, CcoMMAGEIN paGOMaA el Giapdl na5anbd distgy diefeast featut@nad ofhf@ents, it

Fast e ng B R i R e an PSS e 1 2RL My AR RASE A M ents that
are substantially the same or similar with regard to disposition, structure, dimension, physical
appearance, etc. Dor the purposes of a specific illustration, various common components of
taped and pant diapers shown in Figures 1-6 are described below before discussing different
features and/or components between the taped and pant diapers.

As shown in Figures 1-3, the diapers 100T and 100P are shown as having a first waist
region 116, a second waist region 118, and a crotch region 120 disposed intermediate the first
and second waist regions. 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, back waist region, and crotch region
may be 1/3 of the length of the absorbent article 100P and 100T. The absorbent articles 100P

and 100T may each include a laterally extending front waist edge 121 in the front waist region

116 and a longitudinally opposing and laterally extending back waist edge 122 in the back waist



The term "transformati on mechani sm' refers herein to an apparatus adapted
to produce a transformation. The term "taped diaper” (also referred to
as "open wpapari2yssef ers to di sposabl e absorbent articl esThseeing3@sei niti al
front waist region and an initial back waist region that are not fastened,
pre-fastened, or connected to each other as packaged, prior to being
applied to the wearer. A taped diaper may be fol ded about the |ateral
centerline with the interior of one waist region in surface to surface
contact with the interior of the opposipg wai st region w thout fastening or
joining the wai st regions together. Exanple taped diapers are disclosed in

vari ous I i r.at.i i I i - ;
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front waist edge 121 in the front waist region 116 and a portion of the longitudinally opposing

and laterally extending back waist edge 122 in the back waist region 118. When either the taped

diaper 100T or the pant diaper 100P 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.

It is to also be appreciated that a portion or the whole of the diapers 100T and 100P may
also be made laterally extensible. The additional extensibility may help allow the diapers 100T
and 100P to conform to the body of a wearer during movement by the wearer. The additional
extensibility may also help, for example, allow the user of the diaper 100T and 100P including a

chassis 102 having a particular size before extension to extend the front waist region 116, the



converting line, substrates may be nodified and/or conbined with the other
substrates and/ or discrete conponents to create a continuous |ength of
absor bentwanvicizess Vari ous substrates can be used to ceoItuseei/03@86 Ous
conponents of the absorbent articles, such as backsheets, topsheets, and
absorbent cores. Exenplary descriptions of absorbent article conponents

W th respect to both taped diapers and pant di apers are provi ded bel ow. At
a downstream portion of the converting process, the continuous |ength of
absorbent articles may be subjected toya final knife and cut to create
separate and discrete absorbent articles. In addition, defective articles
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Al t hough pant and taped di apers may have distinct different features and
conponents, it is to be appreciated that taped and pant diapers nmay include
many featwoesizmes28onponents that are substantially thePsaras2@n/030288% | ar
with regard to disposition, structure, dinmension, physical appearance, etc.
For the purposes of a specific illustration, various conmon conponents of
taped and pant diapers shown in Figures 1-6 are described bel ow before

di scussing different features and/ or conponents between the taped and pant
di apers. As shown in Figures 1-3, ;bhe di apers 100T and 100P are shown
as having a first waist region 116, a second wai st region 118, and a crotch
region 1 I f The
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to the b aC%ElpH@éS %Eirrfaﬁg} a%@or%énq ‘gelling material (AGM) in amounts of at least about 60%, 70%,

80%, 85%, 90%, 95%, or even about 100%, where the remainder of the core comprises a
microfiber glue (if applicable). Such cores, microfiber glues, and absorbent gelling materials are
described in U.S. Patent Nos. 5,599,335; 5,562,646; 5,669,894; and 6,790,798 as well as U.S.
Patent Publication Nos. 2004/0158212 and 2004/0097895.



It is to also be appreciated that a portion or the whole of the diapers
100T and 100P may al so be nade | aterally extensible. The additi onal

ext ensi biwptgimays2Bel p al | ow t he di apers 100T and 100P toTamsedianse2se t he
body of a wearer during novenent by the wearer. The additional
extensibility may al so hel p, for exanple, allow the user of the diaper 100T
and 100P including a chassis 102 having a particul ar size before extension
to extend the front waist region 116, the 11 back wai st region 118, or
both wai st regions of the diaper 100T gagnd 100P and/or chassis 102 to
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U.S. Patent Nos. 2,075,189; 3,025,199; 4,107,364; 4,209,563; 4,834,741; and 5,151,092.

As shown in Figures 1-3, the chassis 102 may have longitudinally extending and laterally
opposing side flaps 160 that are disposed on the interior surface 132 of the chassis 102 that faces
inwardly toward the wearer and contacts the wearer. Fach side flap may have a proximal edge.
The side flaps may also overlap the absorbent assembly 140, i.e. the proximal edges extend
laterally inward of the respective side edges of the absorbent assembly 152 and 154. In some
configurations, the side flaps may not overlap the absorbent assembly. It is to be appreciated

that the side flaps may be formed in various ways, such as for example, by folding portions of



12 nonwovens, porous foans; reticulated foans; reticulated thernoplastic
films; and thernoplastic scrins. Suitable woven and nonwoven material s may
conpri se wetrialzef28ber s such as wood or cotton fibers; egmtusetiio3dfBbders
such as pol yester, polypropyl ene, or polyethylene fibers; or conbinations
thereof. If the topsheet 138 includes fibers, the fibers my be spunbond,
carded, wet-laid, neltblown, hydroentangled, or otherw se processed as is
known in the art. Top sheets 138 may be selected from high | oft
nonwoven topsheets, apertured filmtopgheets and apertured nonwoven
topsheets. Apertured filmtopsheets nmay be pervious to bodily exudates, yet
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142 may h@aet chig@stnRanhd akliyHisPasadeDelMBANILARsibPASHRRudIBa@RY abde

backsheet 136 and may be forned in various sizes and shapes that are
conpat i blc@mppraAtst Wigh Hiferprce ta @erpmpaming Hgyres shostis epYodpsy pletdpedsandiRantr es
for use ag,fRe absorbent core of the present disclosure are described in
U. S. Patent Nos. 4,610,678; 4,673,402; 4,888,231; and 4, 834, 735. Sone
absor bent cor dapadbdidparemas brapasepgivicd end | ueddest ©r eapeuner 68 at feafigeBhemi n
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2bs0rPent I8 L0 L 88915 B3SRBS R R R TR .
2004/ 01582312 catnd 0200100 ABO5 the flcht ears 108 and 110 when present may also be folded
laterally inward toward the inner surfaces 132 of the waist regions 116 and 118.
The taped diaper 100T may include various configurations of fastening elements to
enable fastening of the front waist region 116 and the back waist region 118 together to form a
closed waist circumference and leg openings once the diaper is positioned on a wearer. For
example, as shown in Figure 1A, the taped diaper 100T may include first and second back ears
104 and 106 and first and second front ears 108 and 110, wherein the first and second back ears
104 and 106 are configured to include fastening components 162 and 164. Each fastening
component 162 and 164 may form a portion of or may be permanently bonded, adhered or
otherwise joined directly or indirectly to the chassis 102 laterally inward from the side edge 128
and 130, in one of the front waist region 116 or the back waist region 118. Alternatively, the
fastening component 162 and 164 may form a portion of or may be permanently bonded,
adhered or otherwise joined directly or indirectly to the first and second back ears 104 and 106

at or adjacent the distal edge of the ear and/or the first and second front ears 108 and 110 at or



As previously mentioned, the taped diapers 100T and pant di apers 100P may
al so include elasticized |leg cuffs 156 and an el asticized wai stband 158. It
is to be wppoacizet2ed that the leg cuffs 156 can be and ace/iseoatdiree al so
referred to as | eg bands, side flaps, barrier cuffs, elastic cuffs or
gasketing cuffs. The elasticized |leg cuffs 156 nay be configured in various
ways to help reduce the | eakage of body exudates in the | eg regions.
Exanpl e |l eg cuffs 156 nmay include those described in U S. Patent Nos.

3, 860, 003; 4,909, 803; 4,695, 278; 4,795,454, 4,704, 115; 4,909, 803; and U. S.
Pat ent Publication No. 2009/ 0312730A1. The el asticized wai st band 158
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100P may thdrsa. i ncl ude two el astici zed wai st bands 158, one positioned in the
back wai st region. and one positioned in the front wait region,116
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respective side edges and of the chassis. Each of the side flaps may be
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side flap attachnent zones iInt wai st region 118. The side tlaps may
extend t d.428&1lgame | ongi tudi nal extent as the absorbent article or
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than the abso
surface and in the same waist region as the fastening components 166. The non-engagement

zone may be configured to help prevent the fastening component 166 from becoming engaged
with other elements of the absorbent article. The non-engagement zone may comprise a film,

coating or other material that does not attach to or engage with the fastening component 166. In



As previously mentioned, pant and taped diapers may have distinct different
features and/ or conponents. And the follow ng provides a general discussion
of sone swohofigatszses and conponents with reference to a&ctarspanysege fi gures
show ng enbodi nents of taped and pant diapers. Taped di apers may be
manuf actured and provided to consuners in a configuration wherein the front
wai st region and the back wai st region are not fastened, pre-fastened, or
connected to each other as packaged, prior to being applied to the wearer.
As shown in Figure 4, for exanple, the;gaped diaper 100T may be fol ded
about a lateral centerline with the interior surface 132 of the first wai st
regi on 118.4ip SHEGRER 1R BHLEAGENGROBASE in'hubiled ttawe{& BohAN WA AGert2. Of

t he second wai st region s out fastening Ining t r egi ons
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the form of haqok fast ne s, hook.and hook fasteners,. .
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fasteners, and the |ike. Some exang{es of fastening systens and/or
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6, 251, 097, 669, 618; 6,432,098, and U.S. Patent Publication Nos.

2007/ 007 Sampriggny p@mjryy gbgga'pgglke filaments and a nonwoven. The strand-like elements may

also be elastically extensible in at least the lateral direction.

As previously mentioned and with reference to Figures 2 and 5, the first and second side
panels 112 and 114 may connect the first waist region 116 with the second waist region 118 of
the chassis 102 to form a waist opening 170 and two leg openings 172. For example, proximal
end regions 174 of the first and second side panels 112 and 114 are connected with the rear
waist region 118 of the chassis 102 and distal end regions 176 of the first and second side panels
112 and 114 are connected with the front waist region 116 of the chassis to the form the pant

diaper 100P.



As previously mentioned, the fastening conponents 162 and 164 may be
adapted to rel easably and/ or refastenably engage or connect w th anot her
portion obothe/desper 100T. For exanple, as shown in Fi garaisoiiobesei aper
100T may include a connection zone 168, sonetines referred to as a | andi ng
zone, in the first waist region 116. As such, when the taped diaper 100T is
pl aced on a wearer, the fasteners 162 and 164 are pulled around the wai st
of the wearer and connected with the connection zone 168 in the first wai st
region 116 to forma closed waist circypference and a pair of laterally
opposing |l eg openings. It is to be appreciated that the connection zone may
be constructed fr i 3 assi s
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or as a disposable pant diaper, pull-on. In addition, an absorbent article that can be applied like
a traditional tape style diaper or a disposable pant diaper also permits inspection of the interior
of the product without having to pull the product down. These refastenable structures may also

provide dual functionality enabling the wrapping and disposal of the used product.



As previously mentioned and with reference to Figures 2 and 5, the first
and second side panels 112 and 114 may connect the first waist region 116
wi th t he wecondi2essst region 118 of the chassis 102 to fParrsacmms®86 openi ng
170 and two | eg openings 172. For exanple, proxinmal end regions 174 of the
first and second side panels 112 and 114 are connected with the rear wai st
region 118 of the chassis 102 and distal end regions 176 of the first and
second side panels 112 and 114 are connected with the front waist region
116 of the chassis to the formthe pantgdi aper 100P. 17 It is to be
appreci ated that the either or both the distal and proxi mal regions of one
or both the sidepAnel %T&%nat\ﬁleﬂs%& + B pERANGEL ah K Enggnsd%b 8l | 1
vari ous ways. r exa In"some configuratio e si anels are
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panels The diaper pants can also 1nclude other features such as elastically extensible side panels

that may each include one or more pieces of material.

It should also be appreciated that the side panels in one waist region may have the same
lateral extent from the side edge of the chassis to the distal edge of the side panel as the
longitudinally opposed side panels in the opposite waist region or alternatively the side panels

disposed in a first waist region may have different lateral extent as measured from the side edge



As previously nmentioned, the side panels on pant diapers can be configured
in different ways. Although the side panels 112 and 114 shown in Figures 2
and 5 maywbeonf126828i ngl e unitary piece construction, it PC3/USe010030286
appreci ated that the side panels may be forned by connecting ear panels
together. In sone enbodi nents, pant diapers may be configured wth side
panel s connected with the chassis in both of the waist regions. For
exanple, Figures 3 and 6 show a pant diaper 100P wherein the first side
panel 112 includes a first ear panel 11ga connected with a second ear panel
112b, and the second side panel 114 includes a first ear panel 114a
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In yet another configuration, the pant diaper may include a frangible
separation zone that may be disposed laterally inward of the side edge
seans 178vendiil@6s28hat allows the initial waist openi ngPcirruseorfiesesce 170
and | eg openings 172 of the pant 100P to be opened for renoval or to enable
application as a traditional tape style diaper. As discussed above, the
pant diaper may further include a first fastening conponent and a second
fast eni ng conponent di sposed in one of the front or back wai st regions 116
and 118. And each of the fastening conpgnents nmay be di sposed on the sane
surface of the pant diaper 100P, e.g., the exterior surface 134. The
fastenin e f i | rad ki | tape
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relatively large percentage of transformations remain the same in both configurations.



21 Figure 8 shows a schematic view of a converting apparatus 300 in a
first configuration adapted to manufacture taped di apers 100T. The net hod
of oper atworrotf126828 converti ng apparatus 300 nay descri lped/useaih/os@Ber ence
to the various conponents of taped diapers 100T descri bed above and shown
in Figures 1, 1A and 4. It is to be appreciated transformati ons shown and
described herein can be carried out in various different orders than that
whi ch is depicted and described herein. As shown in Figure 8, a topsheet
assenbly process is conpleted at step 3001, and a core assenbly process is
conpl eted at step 1002. The core assenbly is conbined with the advancing
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positioning; and (2) Adhesive application. The core formng process 1002
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(10) Acqw sition r eposition/Tor t1 oM, cqu si't1'o yer cu
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(14) Absaorbent | end r| n élS) sor be t ore tél n and gm
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appl i cati on: () " PO D8t e ESHBY RGO AP HEFOE Y TIOCR  uf
hem bondlsf@;sha‘ﬂﬁi i BguRdhesby exaaPR, a6 hidv@Nin Figure 8A the topsheet assembly process
1001 may include 2 transformations, such as for example: (1) Substrate CD positioning; and (2)
Adhesive application. The core forming process 1002 may include 16 transformations, such as
for example: (1) Disintegration/fiberization; (2) AGM/fiber mixing; (3) Bottom core wrap
(BCW) CD positioning; (4) Adhesive application; (5) Core formation/deposition; (6) Top core
wrap (TCW) CD positioning; (7) Adhesive application; (8) BCW, core and TCW combining; (9)
Adhesive application; (10) Acquisition core deposition/formation; (11) Acquisition layer
cutting; (12) Acquisition layer spacing; (13) Core and acquisition layer combining; (14)
Absorbent core calendaring; (15) Absorbent core cutting; and (16) Absorbent core spacing. And
the leg cuff assembly process 1003 may include § transformations, such as for example: (1) Cuff

material slitting; (2) Cuff CD Positioning; (3) Elastic unwind/tensioning; (4) Adhesive



I n other exanples, such as shown in Figure 8B, the backsheet assenbly
process 1004 may include 6 transformations, such as for exanple: (1)
Backsheetwoannonese8CD positioning; (2) due applicati orCT((Bpo1Basdkesheet
filmCD positioning; (4) Filmand nonwoven conbi ning; (5) Backsheet

| am nate CD positioning; and (6) Adhesive application. The leg elastic
assenbly 1005 may include 2 transformations, such as for exanple: (1)

El astic unwi nd/tensioning; and (2) Adhesive application. The back ear
assenbly 1006T may include 12 transforpmtions, such as for exanple: (1)

Rel ease tape folding; (2) Fastening tape CD positioning; (3) Fastening tape
shapi ng; ) Kk
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absor bentiraggbenatbay, EotaR@hgle, theBinal forming process 1009 for taped diapers may include a

ioned

front and back ear folding transformation 2008T. In the front and/or back ear folding
transformation 2008T, the continuous length of taped diapers may be subjected to a process
wherein folding bars or other type of mechanism folds the front ears 108 and 110 and/or back
ears 104 and 106 laterally inward toward each other and onto the inner surfaces 132 of the taped
diapers 100T, such as shown in Figure 4. The final forming process 1009 may also include a
final knife cut transformation 2009 wherein the continuous length of taped diapers are cut into
separate and discrete taped diapers 100T. The discrete diapers may also be subjected to a
folding transformation 2010 wherein each diaper is folded along a laterally extending fold line,
such as shown in Figure 4. Finally, the taped diapers may be subjected to stacking
transformation 2011 wherein folded taped diapers are stacked and prepared for packing.

As previously mentioned, the core assembly process 1002 may include a number of
different transformations. It is to be appreciated that these transformations may be dependent on

the actual composition of the absorbent materials forming the absorbent core. For example,



het er ogeneous absorbent cores conprising a blend a fibrous material and a
particul ate material may be forned by a bl ending transformation that
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structures may include blends of cellulosic fibers and absorbent gelling
mat erial wherein the cellulosic material nmay be present in a percentage
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percentage from about 95%to about 5% kegspectively. In sone enbodi nents,

t he heterogeneous structure may conprise a blend of adhesive fibers and
absor bent,
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stoppage required for changeover nmay have a mnimal inpact on the
efficiency of the converting process. A material unwi nd conprising a

t ensi oni godeuviees2aay form a transformti on. The f eClraseoig/opresi des
addi tional explanation of the transformations referred to as "spacing,"

whi ch may be a part of various process assenblies used in the converting
line 300 shown in Figures 8A and 8B. Taped and pant diapers nmay include
mul ti pl e conponents which may have different |ongitudinal, nachine
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extents. For materials that have different nmachine direction extents
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27 bonds for exanple a continuous pattern of thermal bonds extending the

| ength and/or the width of the absorbent article the equipnment used to
create suwwbaiiciaps28nuous pattern of thermal bonds may f ®@CEHUS2011/030286
transformation. Al t hough not specifically recited in the process steps
shown in Figures 8-8B, it is to be appreciated that sone process steps may
include a transformation referred as activation. The activation of a web of
material or a conposite web of several materials can provide an activated
web material that can be laterally extended beyond its original dinension
with the application of relatively less force than that required to extend
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absor benttragstpinggtien pedaseriped el vat ed or are activated to forma structured
el astic-like f[ﬂé rfgﬁl)vyiﬁ? ppaftlcﬁzg'a%hrtlonal explanation of the transformations referred to as

“adhesive application,” and “bonding,” which may be a part of various process assemblies used
in the converting line 300 shown in Figures 8A and 8B. Adhesive bonding may be employed to
create a bond within a specific element for example bonding two layers of a folded element
together or alternatively to attach two separate elements of an absorbent article together. There
are several types of adhesives that can be used to form the bonds including hotmelt adhesives,
cohesives, A-B adhesives and the like. An adhesive bond may be disposed in a pattern that may

be substantially continuous in one or both of the lateral or longitudinal directions across the



The converting nethods and apparatuses herein may include various types of
mechani sns to performthe folding transformati on 2010 shown in Figure 8, as
wel | as twe 2holidssrg transformati ons 2010 di scussed bel orCEiUshomoB@sence t o
Figures 9 and 10. For exanple, Figures 8-10 show an arrangenent that

i ncludes a folding apparatus 302 simlar to those described in U S. Patent
Publ i cati on Nos. 2009/0094941A1 and 2009/ 0098995A1. The fol di ng
transformation herein may also utilize the folding nmethods and appar at uses
described in U S Patent Application Ngg 13/ 051, 210 entitled "Apparatuses
and Methods for Folding an Absorbent Article,” and filed on March 18, 2011.
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traveling at the first speed. The | eading end portion 200 is transferred
fromthe folding drum 306 to the peel roll 308. Wth the | eading end
portion of the diaper 100T and 100P engaged with the peel roll 308, the
trailing end portion 202 of the diaper 100T and 100P renains on the
rotating fol ding drum 306. As the folding drum 306 continues to rotate,
clanps fromthe folding drum may operate to hold diaper 100T and 100P onto
the foI di ng dr um 306 and the cI arrped port| on of t he di aper 100T and 100P
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30 fromthe peel roll 308 to a vacuum conveyor 310 including a novable
surface. And the novable surface of the vacuum conveyor is accelerated to a
surface sweediignee8 to or substantially equal to the suprCaas:epesasef the
fol ding drum Next, the garnment facing surface 132 of the |eading end
portion 200 of the diaper 100T and 100P is transferred al ong the vacuum
conveyor and the |eading end portion is brought into surface to surface
contact with the trailing end portion 202 of the diaper 100T and 100P on

t he fol di ng drum 306. It is to bejappreciated that the folding
apparatus can be configured in accordance with and may include various
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March 18, 11, transfOr{:]jlg{a?convertlng apparatus 300 is shown in Figure 8 in a
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reference tot I aper gura on shown 1n gure
backsheennasgémhmyiﬂmﬂﬂwdb@gxmn@stawdawéembmﬂpm@@ahamgha@smmnmﬁmdgHﬂh,

t ransf or 2003 4 0 I nFiqure
di scussegf‘? Eeﬁa j Om(fnho 't er tgﬁ%lel a‘)p@ly Eefomgg 9 Cr%atgﬁﬁ CE? lﬁed %CFlgaﬁgsc? |nons
aSSOC|ateﬂ:wmmhTmh@mhm@oms&na&semﬁbneﬂsm@ﬁbec&m@ammhﬁﬁadﬂkﬂﬂ@umﬁdnﬁeﬁﬁ

di d. abaqv th f Fi 8A h
O o o i RN el GRG0 SO R T Ea s SR 838 % G5t Bo e
1004 and fd&Qbg shemhitem hdigatpanie.gi apefuc@eaf eigsicaikeororabd Rapira 9. pitcBdd

continuous activation (e.g. continuously activated in the opposing waist regions and not the
crotch region). One such process for activating materials to provide extensibility is described in
U.S. Patent No. 5,518,801 issued on 21 May 1996 in the name of Chappell et al. The depth to
which the teeth intermesh, i.e. depth of engagement, will determine to what degree the web is
incrementally stretched and/or plastically deformed and therefore the degree of extensibility
imparted to the web. In some embodiments, the absorbent article can be activated in a portion of
the backsheet, the waist region, the waistband, the side panels and or the leg cuffs for example,
to provide additional extensibility.

In some embodiments, a portion of the absorbent article may be continuously activated
meaning that the teeth of two or more of the rolls may be continuous around the circumference
of the roll while forming continuous activation (e.g., ring-rolled and thus rendered highly
extensible as described in U.S. Pat. No. 5,366,782 (issued Nov. 22, 1994 to Curro, et al)).

Specifically, a ring-rolling apparatus which comprises opposing rolls having intermeshing teeth



Al t hough many of the processes and associ ated transfornmations may remain
unchanged between the taped di aper configuration shown in Figure 8 and the
pant di apgo 20on26gpar ati on shown in Figure 9, there are ®omasdiififosrences.

For exanple, in Figure 9, the front ear assenbly 1007T and | andi ng zone
assenbly 1008T as well as associated transformati ons 2005T and 2006T are
shown in dashed lines to indicate these assenblies and transformtions nmay
not be used in the pant diaper configuration. In sone enbodi nents of the
converting apparatus 300, the transforpgtion mechani sns associated with
1007T, 1008T, 2005T, and 2006T need not be physically renmoved fromthe
converti | di s ohald - ! assed
when thqugﬁggg@?%gﬁhgb %h?@%?ﬁ%%%ﬁggggﬁpﬁkﬁ e g%ﬁ?m%%%p?gh?é%?%gﬁm$¥Pis to
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and aSSOCSlld':let %gelg rtlflai1 ?(grﬁlr ns})lltlgll? 0? 91t0 ﬁelst %%¥ OP ﬁleuftr(l)nlt Ia%c?/g%a{?:ksv?aq& rg a4 ts may_be
nanufacturlﬂb con |gura% ons, such as Tor exanple, en Nanurac uri’ng pant
di apers X00Rtdlawi migy roifrastidlkabhe redide qfaimedtsorbent artioks resfatnumalctivakddgarrage 9,

t he converting apparatus i he second nt diaper, configuration nmay

i ncl ude a?cha&g] tgi(%glasgggtgﬁ@&eifsg‘(ﬁ eeggn%"g%ﬁ“?t%na Teate side panels 112 and
114, such as ghewvnvértifg guéloR. addheppat@bs hdrdinandy 1idludeyvaioso thgescofrbi ned
with the backsheet substrat t transformtj 004P. |t isto b

appr eci atf%%ﬁ%‘}ﬂ%{?s {OhEerEOPBetﬁf)zﬂg’lng%%‘étﬁﬁP%}wBri?gﬁs* Oﬂﬁ%ﬁlmgaﬁ% S’eﬁr?élﬂﬂfde
various troRgfRhBinhM08s 2070isexaéPbdow Wit ré&bdiceRa PRlurcd9S@ahby rpr aespr, 1006P
may include the identical transformations as di scussed above with reference
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sone different transfornati ons dependi ng on whet her the converting

appar at ugrapgfompationderciy gy alse yatizcdihg pelding cetady apdepramteies dereriselciandS pant
di aper, qophi AHFIRLEGING.F8058% AR Bled EREpaBRlsed HaN1BHods aNSH@RSRT ABRHP8T
shown in Figure 8 is renoved or disabled when the converting apparatus 300
i s pl aced\ttiplef aad pledton Manéh GuP@kli on shown in Figure 9. As such, when the
pant di apers i } : ; fi (i i on
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t he | ongithafigured heg¢idene dygds co@Bxtarfid m8Rodfor fdlding hesdisssutD2s tapet Hiapgs shown
in Figure 2. .In addi{i as sho i n Fi gur h apt. di apers P are
subj ect 8™ ﬁgp%rg’nelré%?(glllorvdg% P zrionv\é\%(sjr%lf) P%Eer%o%@%nsa g(c)i‘gss ([:hra I bed §me tuﬁe]ﬁrqg erence
to t he tapédsdndmethe pendni discatiboof the fddiggiagpaBitus A62 . stUaading el ot midang
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particul ar, the fol ded pant di apers 100P are subjected to a side panel

connect i GACPHaHSP AfatnedRdipY 12 eq MY hieyhop dongipfidtodee tothg lgpigkdigstien {ucki ng
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employing a peel-force. This definition is equally applicable to conveyors, e.g., the bi-fold

conveyor assembly described herein below. “Peel force” means the force applied to an object in

a direction that is substantially perpendicular to the plane of the surface in which the object lies



It is to be appreciated that various types of transformation nechani sns may
be used to carry out the side panel connection 2012. For exanple, a tw sted
conveyor worangesest, such as shown in Figure 11 nay usedTius2ainasepert the
pant diapers 100P in the machine direction while at the sane tine bend and
fold the side panels 112 and 114 to connect the distal end regions with the
front waist region 116 of the chassis 102. As shown Figure 11, the chassis
100P of the folded pant diapers 100T nmay be transported in the machine
direction away fromthe folding drum 39§ by an upper vacuum conveyor 400
engaged with the rear waist region 118 of the chassis 102 and a | ower
vacuum cQpvgy, 4 I, ORo - t he
chassi s. |§§?ﬁghg%§ﬁ@% gmrgﬁg‘EQ@%%Eg?%aﬁggé%}&gghqgngiﬂ%gﬁﬁééﬁgg&r
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conveyors cfl 1Qegt10nntﬂ t 1S substlagtla&la r talra?lgll e lgln% Jfltlrhessturfgpedmsw cflntﬂe tol\é]vI ?[ 11%9 Y Cuum
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conveyor ¥ gga%h vacuum force to hold the first side panel 112, and the
second t WCSYEd HdP%Snveyor may apply a vacuum force to hold the second
si de panel 1l1lAsasotvhéen pagiresdi-apethe @R sa@vanpes andpinielidpashi00® dhidr BOP) on.
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front waiagicld giuae dlkedind bRl pbrﬁ&@tomek 180tRSpohd Gyidf hé henswae paveh s 112
and 114 nag al so be connected with front wai st region 116, As di scussed
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port|ons;mgueg@@aghQQNQanel 112 and 114 are inserted into the ChaSSIS 102
of the diaper pant 100P such that portions of the side panels are disposed

bet ween t he i NYidrthgleading ergdroregotdie digper §0mnd (4P engaensl vikh the gecd ! 30%e r ear

wai st r egh@ﬂmﬂtﬂéend{)ﬁbr@(ﬂﬂldﬂ SMhe @hglf'e ri109ELAd POEMbIE of 'tl@eroﬁﬁﬂg kstaidd drvand 114
into the chassis 102 defines first longitudinal fold |ines 250 along the
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t ucki ng agpaf us 500 t hat %ﬁﬁﬁte G%%% tgltuc t he gl apgang S 1%2 nd 114
i nt o the lOAAgrd $00P02ntiMige teapper withuthe dalding dolny dete5@0face. fWhent the olavey pacts02, a
second c l.ude

surface gg%g%ﬁh¥%%%umgﬂﬁaﬁ%ﬁﬁ%ﬁ¥§%%?§$ §?§g$gﬁm?gpp gg#gﬁ% eroF E%Eband
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conflgured as._.a abl e f.orap nous.vacu ol belt that exerts yacuum
forces onf R ERADE PRy fist peiedn ol B pitlenitals ot Blreth o pE Poopr DBl ™ 000
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conveyor, such.as for nmultiple conv S arrang ed in series along
Che. machihs e i 1ok NGBt P yel o Tar SF 1 A bAGoTRE Do SERAGRCS

di r ect i omnd/on stdpdinbiiag, thOMAJDE A Hertea P8 Dk diafer 160T and 1QVI Bdraasfeed
rotating drum or vacuum drum The conveyors 202, 204 and 205 advance di aper
pants 100P in a machine direction, MD, through a tucking zone represented
generally by the side panel tucking transformation 2012 in Figures 9 and
10, wherein a side panel tucker pushes the side panels 112 and 114 into the
chassi s 102.



34 Figure 12 shows a cross-sectional view of the diaper pant 100P and
first and second conveyors 502 and 504. As shown in Figure 5, the belt 506
of the fiwetouaees2zn conveyor 502 includes a vacuum zonePgTAISbhiatie@rerts a
downward vacuum force on the outer surface 134 of the first waist region
116 of the chassis 102. And the belt 506 of the second vacuum conveyor 504
i ncl udes a vacuum zone 514 that exerts an upward vacuum force on the outer
surface 134 of the second wai st region 118 of the chassis 102. As such, the
opposing forces exerted by the vacuum zgnes 514 on chassis 102 hold the

i nner surfaces 132 of the first and second wai st regions 116, 118 apart. In
addi tion, 4 i I 1
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exerted BYlthe first and second conveyors 502 and 504 may continue to hold
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pushes the side panels™1 and 114 into the chassis 102, Such as shown for
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and 252 in h i 102 the c Lon shown in F| re 13. the
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defi ned tapp:trhtes B@n i shoneln lnaFlgenedBmedgaeend)cfonﬁbﬂata(bsmhbtedtto pmdmelphﬁt dlhpers s to

be appreci that the |qgn dlna Id Iine 2504 2 be created
"h vart odbBhrL e et SRR R ot BhEeRRt 21 Cdrds. (HeliHGeRet hod
and conf irgste addiGN befoor wathadBp&: tbNrgoe &rdnadd mnt@atlvélbelakgmnge&ud&gaabf fold
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some enbotf RN REAS et b GeRISE{IOBe conpl etel y tucked inside the
chassis, and as gdtidned ARvé ARG febttn@! Fikak &, lid Ras v¥ByppReiatafitAedi@Rg t he

| engths of the side_panels.
shown and described in Figure 9 can be carried out in various different orders than that which is
depicted and described herein. As shown in Figure 9, when the converting apparatus 300 is
placed in the second configuration for producing pant diapers 100P, the topsheet assembly
process 1001, core assembly 1002, and leg cuff assembly and associated transformations 2001
and 2002 may be the same as discussed above with reference to the taped diaper configuration
shown in Figure 8. In addition, backsheet assembly 1004, leg elastic assembly 1005 and
associated transformations 2003 and 2007 shown in Figure 9 may be the same as discussed
above with reference to Figure 8. As such, the transformations associated with the process
assemblies 1001, 1002, 1003, 1004 and 1005 discussed above with reference Figures 8 A and 8B

may also be the same as transformations associated with the process assemblies 1001, 1002,

1003, 1004 and 1005 shown in the pant diaper configuration of Figure 9.



It is to be appreciated that side panel tuckers 516 may be configured in
various different ways. For exanple, as shown in Figure 14, the side panel
tuckers 546 2arigi26828f i gured as rotating bl ades 518. As t reTdiSa@en3pant 100P
advances in the nmachine direction past the side panel tuckers 516, a
rotating bl ade or blades may inpinge on each of the side panels 112 and 114
and push the side panels into the chassis 102. In another enbodi nent, shown
in Figure 15, the side panel tuckers 516 are configured as air jets 520. As
the di aper pant 100P advances in the maghine direction past the side panel
tuckers 516, air discharged in the cross direction, CD, fromthe air jets
520 may i npin f I - 204, ﬂﬁd. - | de
panels into t%@hg%%§§%§(ﬁég%Bﬁﬁg§§%ng?§§%§%%%%nlneﬁ%éé t ee@@@@n%%ﬁgﬁi
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Al t hough many of the processes and associ ated transfornmations may remain
unchanged between the taped diaper configuration shown in Figure 8 and the
pant di ap&o 20omP2s8p8r ati on shown in Figure 10, there arePsorasdilfos@sences.
For exanple, in Figure 10, the | anding zone assenbly 1008T and associ at ed
transformati on 2006T are shown in dashed lines to indicate these assenblies
and transformati ons are not used in the pant diaper configuration. In sone
enbodi ments of the converting apparatus 300, the transformati on nmechani snms
associated with 1008T and 2006T need ngb be physically renoved fromthe
converting apparatus, but rather, sinply disabled or "turned-off' when the
converting negha cgd 4i.n t fi - in
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Fespectivel y. En B FiRITL TR LFEG Finsk TR R B Soudin ) b eses
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oper at i Nghd thathe Ligpesl ShcomBviGQNVdcGuth @bhveforaf04tne 4p@ Rfay Bb 3&H1ly disposed
configuration shown in Figure 10. However, when the pant diapers 100P are
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waist region 116. As discussed above, the side panels may be refastenably, releasably, or

permanently connected with the front waist region in various ways, such as with heat, cohesives,

mechanical fasteners, adhesives, and the like.



When the fol ded pant di apers 100P advance fromthe folding transformation
2010 and through the side panel connection transformation 2012, the distal
end regi oNe 201626528 t he | aterally extending front ear paoelts2diidz2s6nd 114a
are connected with the distal end regions 38 176b of the rear ear panels
112b and 114b, such as shown for exanple in Figures 3 and 6. As such, the
si de panel connection transformation 2012 of Figure 10 nay be configured to
connect the distal end regions 176a of the front ear panels 112a and 114a
with the distal end regions 176b of thgsrear ear panels 112b and 114b al ong
side seans 178 and 180. It is to be appreciated that various types of
transformatio nj s - C y t S§

connecti on 20%%n?% iguggu%%g’E%rﬂﬁﬁgh&?g,?@%%nﬁys?%ﬁﬁgn%gﬁég?gﬁk R?%g and
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edges of MDA BEPUratadet kil TRickiAg BRIEPabhd1€off ARRELeANAIRREK aH@IiBH oh8gdrens. | n
the enbodi nent, the absorbent article is folde a |laterally extending

d at
fol d Ii ndBaPSdoartilish Prigat Aprbicaipn ey 195t g3 braphided Hdethedsipd ppapiusesdPbn ~and
the back MmRkial SIRTRAs bNABsodeni AftRlds Oland Bldiamemtion 1R 10f wiir kaegribace to
face orientation. The pernmanent side edge seans are forned by placing the
i nterior 1BYEY aengYosohd2Waidstnd bgdP8Hs i n an overl apping rel ati onship with
the exterior s$yhfafehQfs thd@aRPRRRI106P Wath ShpdsG@isRR AflIaseMnathe ikdeingAoes
and subsequent |y bonding the wai st regions together. The first fastening
conponentthiyehpssirel (Bpgisisbelvn m Higuse Arpoirtedng opedchside parfebt 4 ag Itlherepasertahetn  si de
edge sea - L eni .al s I M
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e T S S T e e R SRR AR S
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surface.iﬁﬁ %Fnﬁéed f rom he.gqﬁgage, t he absorbent article is in the form
of a pant?>- T8¢ JE&reoply BhsEY A% absorbent article to the wearer as a pant
or alternativeigirdshe-15s@ownmyexappleysiden@nébseiiRenipaaidsi oD ehasngy deaped tdi aper

by first releasjng the fastening conponent by separating th ront wai st
P2ai on'  rith Fhder bl Sin D Bio 65 Chran by Tonaotper e b el it seam
t her eby qpewlyBgsdhe defindl @hvayal S04. Op&H ABvEIok GUDTLEI 0L Ghay iG] BGLAG: t he
back wai st region of the article under the wearer and fastening the first
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on the WealiREs-loop3 Dne or mokd of Be bts ARy ARBHE Cbritfeffd bl @inol iblS REnigHRALERNT S,
the converting apparatus may be configured such that changln% fromthe

first, tapeyenbgehal cxomf yagumaioret anhec sesandiy Grrogdhics BYID, Pdrr tansdgsehe
confi gur aid@n pERYIGPIUILTE f iR BBMRL- nfiCRL AGAMERv, ANHALInd 2R Bbk AP Of
various transformation mechani Shs. Some such mechani sms may be associ at ed
wi t h t he coivrabr, fsoelmandopevnads mo0gle ¢dovesvey arringedtineeriesnblond tennxichinhe
converti a S i d,wi al.t er.nat i a t hs
T the fsr ettt BOMAOMET S e NHROE T RS MY )
di aper, convfdygurcan boponfigered @ e ndat{ngrdrethior dycuupairemdilap eonvep@n20ydpNatndn
does not ire the re . repl acenent r installation of various
Crans or A0 Rt S AT e P R T op ) Moo PRt B B o o st O
generally by the side panel tucking transformation 2012 in Figures 9 and 10, wherein a side

panel tucker pushes the side panels 112 and 114 into the chassis 102.



Fi gure 8C shows an exanple flow di agram show ng various transformations
that nay be used to construct a taped diaper as well as a pant diaper. In a
first comwoQuriass2n, 70 separate transfornmations are usedTius2quosizee a
first product, in this exanple a taped diaper. In a second configuration,
50 separate transformations are used to produce a second product, in this
exanple a pant diaper. O the 50 transformations utilized in the second
configuration, 48 of those transformations, 96% are the sanme as the
transformations utilized in the first ggnfiguration. The plain boxes shown
are the transformations that are present in both a first configuration,

t aped di aper, SERHR nfl j.on i I i al
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sone enbodi nents, 70% or greater t he second r of trapsforpatjons
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first contdigur Al OB agafl. ARAUMNESN, @XATH¢ BancROPD QN AN @ @ftho®h if PRURSEORK
nunber of transfornmations used in a second configuration nay be the sane

t r ansf or felptishsclprgatsdiapd pHecked perfigdgHePt-gur ati on. I n yet anot her exanpl e,
90% or gr eat ensQho@YATiARYA BV LA Lok S1H6r B &RNGhIWERRICoMeyors 502 and

transformati ons used in a second cpnflguratlon may be the sane .

t r ansf or it icebsdeliged 13terak terdss dyectiopss s Gurekh Bat may be lepnthar derlaiergl withkte t wo
d'fferen&mﬁﬁ&ﬂ&&&mﬁ%ﬁ&émgRﬁgu%ﬁﬁﬂ&kﬁsHQ@En@hﬁPSf&e%ﬁgﬁﬁﬂBQﬂIgh@&ﬁéénh@n the
same converting line or convertinglines conprising simlar

t r ansf or feitiaberscrosis dirpgiypnd eCPnpillt efrthe vasuwmizanesiSh4 niag alsp e lespthed heflgerabach

of the pr - it hi. >1 5 i | fpe - The
convert| naafteubSAn iR, SRR LEEs OPRE Bhofitn B 100 1FRRSG 1 B19R: ch
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Spaed. prBufiREe i PR AhroRtL RS Fadi Pt el B SR Sonr il Rty for
product s coardurgl @ipihed thangiehyach@ngiohe @fong hRe proeddizéctiah @Y ahdyér machine
Iongitudi.al.ciﬂﬁerline, of between 480mmto 550mm It shoul d be understood
that for AWMl i near speed the |ine speed, products per minute, wll
increase for 9ReKd @ipephaflU00ISadasked BLHhE aHehihOdirdc-@RgBFouRk @dUGESEng zone, thd=Or
processes wherein one of the taped or pant diaper products is produced at a
first |ifePafseteym fAes criie byoy iriotdceconpernviy Hud®, andmd apecarimg (¢ i ne
speed rangg hethdshe oPiEhe BRERARE trohSthel €hds8ed ARS atshiR dJahélstlEckL:f R SRE&het -
50% In other words if a taped diaper is made at 500 products per mnute

then t he spliriandls betndniigtingehqyehgenirc Hi. achas sheniop Pxdpetinieliggsd3prodict s
per m nuty.aa6k1d PR a%q(ih:'%ltg_spu%ﬁ ifth f&%%wﬁh%&%@ﬁk&é ;'faéeIQQ3?5f)t%§§i eSaliprerein
one of the taped or pant diaper products is pro uced at a first 1ine speed
of | ess trhgon 8DDapt bduetond pewst megnert €18 mAe mype tarardgadhi etkers plasking drgadd or

t he ot her i fi i [ . - 9 .

words. 11 PR Ling Bl BPlRT: | s SRR e S had BT

di aper mebbssbhe0pr dadwednbguraicampbedn af Figetewee thedbxipdnduidtdlipe 25fiandi 282 and
750 products . per. mnut.e. For .pracesses wherei.n one of . the taped or
pant "t anth BPSHE 8 g0 gy afeaSRe ERed P e 0% Bl ot AalRREE8 e
960 produdls Ipér tonbenatipescididiethapee dbnggdihalnields es 250 and 5P anayt ke crodthé in

pr oduct is.deﬂ%&ed s the rs Iin@»s eeﬁ%+/-.30@6 I oaher.mords &; a
taped di afB™i SN G OBOGPEF oYUt eéjg’F“C PhiTEE g RSO HEd SAHIEURUS el OTust
be producgahmplt, A spReshlinketwaenobdtidpaD tHiC ligesPRhy KbidshendaRih 1dkdidl gaoduct s
per mnute. Preferably if the processes wherein one of the taped or pant

di aper products is produced at a first |line speed of between 800 and 960
products per mnute, the operating |line speed range for the other product
is defined as the first line speed +110% In other words if a taped diaper
is made at 900 products per mnute then the pant diaper nust be produced at
a speed of between 810 products per minute and 990 products per mnute.

For processes wherein one of the taped or pant diaper products is produced
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41 the taped or pant diaper products is produced at a first |line speed of
greater than 960 products per mnute, the operating |ine speed range for

t he ot herwproduiets2es defined as the first |ine speed +/ PCHFAES201/08028€r Wor ds
if a taped diaper is made at 1000 products per mnute then the pant diaper
nmust be produced at a speed of between 950 products per m nute and 1050
products per mnute. Mai nt ai ni ng the process or processes within the
desired operating line speed range may help mnimze the down tinme to nmake
adj ustments between taped and pant progicts and will maximze the overal
efficiency and synergy of the process. In addition, it may help sinplify
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118. In sill other embodiments, the side panel tuckers may be configured as one of the
aforementioned devices that also discharges air to push the side panels into the chassis. For
example, the side panel tuckers may be configured to discharge air from rotating blades, blades
that travel on tracks, and/or converging rails. Other side panel tucker configurations are
disclosed in U.S. Patent Nos. 6,723,035 and 6,776,316.

Once the side panels 112 and 114 are pushed into the chassis 102, the diaper pant 100P

may continue to advance on the first conveyor 502 in the machine direction. The waist regions
116 and 118 of the diaper pant 100P may also be further compressed together to help hold the
side panels 112 and 114 in the tucked position, such as with conveyors that converge toward
each other in the machine direction.

It is to be appreciated that the converting apparatus can be placed in other configurations

to manufacture diaper pants having various other features. For example, Figure 10 shows the



42 first cross machine direction edge 606 as shown in Figure 17A. I n sone
enbodi nents, distance E may be 10 nm and di stance F may be 75 mm The
adhesi ve w0OQoiigi2eg2pl i ed at a suitabl e el evated tenperat ece/us2oi@msi2g6t o t he
nonwoven substrate 600 (a nask may be used to obtain the desired adhesive
area), or alternatively the adhesive 610 may be applied to silicone-coated
rel ease paper and transferred to the nonwoven 600 at room tenperature after
cutting the appropriate sized piece. As shown in Figure 17B, two

el astic strands 618 (Invista 680 decitgy Lycra T262P) each 135.5 mmlong in
their relaxed state are stretched uniformy to 488 mm (i e 260% ext ensi on)
and adhesi t:an t 10N - [k Sit Lhe

i reoti on o ars oy hLE UM AN BRAE SoRRLALD il flab BF abirkg TRELEG,
618 ont o rehediggreci (PEnvithsidd segms, shelses showh path desedBdrabyvebeith ospaceth Egures

di st ance, fr the fir machi ne directi e . and th n
el astto- st Paind BT My sl ey TR0 OG- S PSR B9 Rfvel Mt SRaRREED o
edge 602.trahsfosmatipne pbbo démanttss sahes i heetagsdnayfiperatdns nof) Figurd 8dest éecgnH nmay
be 13 nn1A1;/4%.86 ES nq) wi de by 488 mmstrip of double sided tape

i dent i fi eq AR L A8 Bnst er Adhesive 1524 manufactured by the 3M Conpany
i s applied toAsheesipea mere 6Ad ©opethat Fiptre §)eaisastbeengrciatedtthasfadheishye 620
is parallel to and located distance, J, framthe fjrst chipe direction
edge 602.53?‘?3“% S%‘?H‘}gd‘? ﬁ’éﬂ’[ﬁsl, 4P i"? SHERd guiRyars SR e?é@%h‘gatr?ﬁ&?h ne

di recti ons eg@ae Bl RbcribBehdERAWON R0WOM Figurk LD witbnaRdcdnobded aghaiustIng is
stretched elastic strands 618 and doubl e sjded tape 620 so that a fold |ine

622 is | GRacERH the Hrrdicapiaqurativn fennsodueng PRRtdiaperd O e QPSR SHDERIECED?2 as

shown i n 1hhguoR aldbhbly 1008 OIHR 18RS SR P andHsfIc AR RrakstoRYauBRs 681 NI 2002 A
cross section of the sanple is shown in Figure 18. Using a hand roller, an

adequat e PaYe¥ste samesasghjsupsed abeyetwith isfrgnee (sihe dapse diapy Gorkauratipneshpyie in

adhesi veg;§10g §204RON diCbd-Re&! R|NINFS 104816316 ROBUBYED 1889 and R€oRRMOVEN
600 is bonded to the inner surface (e.g. a topsheet) of "a diaper having a

pitch | eﬁ@nﬁémati@%QQ%@é 2ppashaveindigdre 4 arey lleﬁbe emd asedibeuprgt abofe Wiﬁe

di aper . Y%rehéﬁ%%rﬁggﬁ’% § RBYucREnk A REREG i a£s9§ A Wfh ufelﬁr{&gseasg’e{]mbtn@?mbl?per /
mm from any outer Tuff or margin, substantia fy parall’'el to the

| ongi t udilf8R, 18K3.s1064 anchE)0didagoessed swve ath refhen¢enliigurec 8iA fand §B andyaddodd tkd ong a
line 30 mm from fold line in t inner. cuff. ..The.dn I y be
at t ached T8 ehaebySulbfoR AT ul R BISEs Shioid o I, 16 BHLATEY e
art, suchoasstoem iexempheliaper @mdiguretiorhg@atigur@aid ul t rasoni ¢ bondi ng. The
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enbodi memecvakn alfe iap&e tiapdifdonSpeaioieshoivhah Hiye Remappd pad dipedcdntigedier pant
di aper, tspngwrfl ?nr I(*;ie;gur\éallol:l ﬁle?enarg ngg ﬂgfelflerllllcgs.adFog%%tnelplg,t in Figure 10, the landing zone
assembly 1008T and associated transformation 2006T are shown in dashed lines to indicate
these assemblies and transformations are not used in the pant diaper configuration. In some
embodiments of the converting apparatus 300, the transformation mechanisms associated with
1008T and 2006T need not be physically removed from the converting apparatus, but rather,
simply disabled or “turned-off” when the converting mechanism is placed in the pant
configuration.

As shown in Figure 10, the converting apparatus in the second, pant diaper,
configuration may include a rear ear panel assembly process 1006P and a front ear panel
assembly 1007P to create rear ear panels 112b and 114b and front ear panels 112a and 114a,
such as shown in Figure 3. The rear ear panels 112b and 114b and front ear panels 112a and
114b may also be combined with the backsheet substrate at transformations 2004P and 2005P,

respectively. Itis to be appreciated that the ear panel assembly processes 1006P and 1007P may



43 85% extension may be between 0.25 N and 0.45 N and/or the strain val ue
at 0.05 N on the 2nd unl oad cycle nmay be between 50% and 75% In sone
enbodi mrenwe,20panss2and t aped di apers having outer | eg cuPC3/usay1/080286
constructed in accordance with the above-descri bed nmet hods and appar at uses,
wherein the outer leg cuffs are configured to have a range of force
characteristics, as described below. In one form such as shown in Figures
19-22, an outer leg cuff may include a rectilinear specinmen 700 of a SMS

( Spunbond- Mel t bl own- Spunbond) hydr ophoki,c nonwoven with a basis weight of
about 15g/n2, commonly known as SecuronC) manufactured by Fi berweb, is cut
with a COyifltihicNBRSHMorai @0 18 MnbRNeed APASLLRseMly SRR 10PeiF gur e
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| ength di nension, T, shown in Figure % In sonme enbodi nents, dinension S
may be 4@CHfP%nd di nension T may be 488 nm so that the long axis, T, of

the specinen iz ga4al hetighQ 161%@%1!21&@%@ Eh@ﬁéré QOOIB/Qré)fsuBJ&‘?edbaﬁK&h@&Ial film
materi al . The specinen ofg backsheet film 800 has a first nmachine direction
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filmlayers 8When the folded pant diapers 100P advance from the folding transformation 2010 and

through the side panel connection transformation 2012, the distal end regions 176a of the

laterally extending front ear panels 112a and 114a are connected with the distal end regions



The outer cuff is tested according to the nethod for Quter Cuffs in the
Cuff Tensile Test described in the Test Methods section below The force
val ue on wbeotindes2nl oad cycl e at 85% extensi on may be beCwmamsm01@/03B8N and
1.0 N and/or the strain value at 0.05N on the 2nd unl oad cycle may be

bet ween 60% and 80% In still another form pant diapers having wai st
openi ngs may be constructed in accordance with the above-descri bed net hods
and apparatuses, wherein the wai st openings are configured to have a range
of force characteristics that may be mgasured according to the Wi st
Stretch Test (Pants) recited below. In sonme enbodi nents, the wai st hoop
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during t hadlreasisngite ¥k ecokBivdle mbetawR EINbdB@s, i Agikicl& dEhedkBY c) Gadagiceen
100 mm and 165 nm and may be between 135 nm and 150 mm The force at 60

mi nutes, @B8cliketer reachi ng the 45 nmaxi num el ongati on as descri bed bel ow

according to {tigR w & reEﬂ@:d\ﬁ?a'tﬁlte1§E1ﬁﬁ§§pﬂ8§h§-)§1@& E&Hls-lie§t18()-ﬁ‘?a9@)@ ddpaRaens) may
be greater than 45% of the naxihum force, F. may be neasured at the

maxi mum & Gaiaent e s@qgg:lgew@BH@ﬁSugE@Tpmth walst reglons 116, 118 In embodiments

wherein the lateral extent of the front waist region 116 is substantially equal to the lateral extent
of the back waist region 118 during bonding of the permanent side edge seams 178, 180, the side
edge seams may be disposed at or adjacent the side edges of the absorbent article in both the
front and back waist regions. In the embodiment, the absorbent article is folded at a laterally
extending fold line disposed in the crotch region to bring the front waist region and the back
waist region into an interior surface to interior surface face to face orientation. The permanent
side edge seams are formed by placing the interior surface of one waist regions in an
overlapping relationship with the exterior surface of the opposing waist region adjacent the side
edges and subsequently bonding the waist regions together. The first fastening component may
be applied to the article prior to forming the permanent side edge seam. The second fastening
component may also be applied prior to forming the permanent side edge seam or after forming
the permanent side edge seam. In this embodiment, the first fastening component and the non-
engagement surface are disposed at least partially within the permanent side edge seam with the
fastening surface of the first fastening component in a face to face surface to surface orientation
with the non-engagement surface. As removed from the package, the absorbent article is in the
form of a pant. The user may apply the absorbent article to the wearer as a pant or alternatively
the user may apply the absorbent article as a taped diaper by first releasing the fastening
component by separating the front waist region from the back waist region by breaking the
permanent side edge seam thereby opening the initial waist opening circumference, then placing
the back waist region of the article under the wearer and fastening the first fastening component

to the second fastening component to reclose the pant on the wearer.



Cuff Tensile Test A suitable tensile tester such as an MIS Alliance
wth MIS Testworks version 4.0 or equivalent instrunent is used. The tester
IS equi ppEO wittizegy8i ps that are at | east as w de as t hepairdiskoiafzepeci nens
to be tested, lined with one rubber-coated face and one contact |ine face
for both upper and |lower grips. Aload cell is used so that the maxi num

| oad nmeasured is wthin 10 - 90% of the maxi num capacity of the |oad cell.
The instrunent is calibrated according to the manufacturer's specification.
Pitch Length A di sposabl e product 34s held in a flat horizontal
configuration by tapes or other suitable means. Two cuts are made al ong t he

entire lengthy to{] e Qﬂﬁ&ﬁ?&d &L?rt ﬁl POmb & Sth@'%ox%rth]@e At

centerline. Each st ral t cut e vertica throu entir product
al ong i t§0h%g|g¢d1sufchdmtpmmgcfmm éd@erstt @ptmélapeeacronéd'g@tlonme seeond kel thizd, mm
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centerli en peci nmen al on cen ineis
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if a speC| Nﬁn i S nmouynt ed |qlthe tensbcﬁ tester hat 10 nm at each end of
the speci'®RSH J5PGE FUHBETHER thersheond St B P%“hSIanH ?‘ﬁ‘ 2WREIdOs PRIt b

adj ust ed b rbRAGHRnd Snd/diendBAGHE BTy RbbLians RAGAIHNThdtHSiE: d¥FocfAdewiHuf f s:
A di sposabl e product is held in a flat horizontal configuration by tapes or

ot her suithabnad forpmgProest W9 uf f speci mens are cut fromthe product using a

sharp bl ade. TFgrCstt $hodks@n RRALHIPALRdiLlant Qlok)vlﬁ% VaPB@H ddhdionBhione Maeihhy fe of
t he product between the inner and outer cuffs so that the specinens contain

al | of t Heeh@nstpug # taped diapersas vk asrfopaalt @faperh dnjanfietl confipyratng &9 isgarategach

strai ght (CytroisaitRAGe Nt %?thé’e 4 ﬁfspb&%uét hg ttﬁ@&ia‘hﬁaleo;{ &Qétp&aﬁéroﬂga kéc%ncﬁnt ire
length fromthe front edge to the rear edge, and material in the

speci men configygation Yhseparate rand erbfatipnseed vsgil frppradiee ﬁ@mﬁ@d erpdugtopshie etampld ue,
core, b acﬁkﬁa{ﬁ?%ga’pere t @f theS 56 %aﬂgfgﬁlgatil)ﬁ's Eth'l?ze& Rf Qﬁé@é}ond configuration, 48 of those
transformations, 96%, are the same as the transformations utilized in the first configuration. The
plain boxes shown are the transformations that are present in both a first configuration, taped
diaper, and a second configuration, pant diaper. The boxes with a 1 are those that are present
only in a first configuration, taped diaper, and may be simply turned off or bypassed in the
second configuration, pant diaper. The boxes with a 2 are those present in only the second
configuration, pant diaper. It is to be appreciated that other converting line arrangements may
have a first configuration with a first number of transformations and a second configuration with
a second number of transformations, wherein various percentages of the first and second
numbers of transformations are the same transformations. For example, in some embodiments,
70% or greater of the second number of transformations used in a second configuration may be
the same transformations used in the first configuration. In another example, 80% or greater of
the second number of transformations used in a second configuration may be the same
transformations used in the first configuration. In yet another example, 90% or greater or even
95% or greater of the second number of transformations used in a second configuration may be
the same transformations used in the first configuration.
In order to make two different product types, for example pant diapers and taped diapers,
on the same converting line or converting lines comprising similar transformations, it may be

important to maintain the line speeds for each of the product types within a specified operating



46 I nner Cuffs: A di sposable product is held in a flat horizontal
configuration by tapes or other suitable neans. |Inner cuff specinens are
cut fromwbeonriaeszst usi ng a sharp bl ade. The entire i nrerT/usadfi®3@se cut
along the length of the product i medi ately above the bond joining the cuff
to the topsheet, backsheet or other diaper conponent. Testing is perforned
at 23C 2C and 50% 2% relative humdity. Test Procedure: The gauge
length is set to enable the specinen to be nmounted with mniml slack so
that approximtely 10 mmat each end ofjnt he specinen protrudes past the
contact line in the clanp. The | oad cel? nmust read between 0 and 0.04 N of
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(Pants) increase for shorter products and decrease for longer products.

For processes wherein one of the taped or pant diaper products is produced at a first line
speed of less than 800 products per minute, the operating line speed range for the other product
is defined as the first line speed +/- 50%. In other words if a taped diaper is made at 500
products per minute then the pant diaper must be produced at a speed of between 250 products
per minute and 750 products per minute. Preferably if the processes wherein one of the taped or
pant diaper products is produced at a first line speed of less than 800 products per minute, the
operating line speed range for the other product is defined as the first line speed +/- 25%. In
other words if a taped diaper is made at 600 products per minute then the pant diaper must be
produced at a speed of between 450 products per minute and 750 products per minute.

For processes wherein one of the taped or pant diaper products is produced at a first line
speed of between 800 and 960 products per minute, the operating line speed range for the other
product is defined as the first line speed +/- 30%. In other words if a taped diaper is made at 900
products per minute then the pant diaper must be produced at a speed of between 630 products
per minute and 1170 products per minute. Preferably if the processes wherein one of the taped
or pant diaper products is produced at a first line speed of between 800 and 960 products per
minute, the operating line speed range for the other product is defined as the first line speed +/-
10%. In other words if a taped diaper is made at 900 products per minute then the pant diaper
must be produced at a speed of between 810 products per minute and 990 products per minute.

For processes wherein one of the taped or pant diaper products is produced at a first line
speed of greater than 960 products per minute, the operating line speed range for the other
product is defined as the first line speed +/- 20%. In other words if a taped diaper is made at
1000 products per minute then the pant diaper must be produced at a speed of between 800

products per minute and 1200 products per minute. Preferably if the processes wherein one of



A suitable tensile tester such as an MIS Alliance with MIS Testwor ks
version 4.0 or equivalent is used. The tester is equipped wth hook-shaped
fixtures WOQN1/R6B accordi ng to the di nensions specifi edTius2¢ilgsnes 23. The
fixtures 900A, 900B are nounted and aligned on the tensile tester so that
the arms A and B as shown in Figure 24 are horizontal and lie in the sane
vertical plane. A load cell is used so that the maxi num | oad neasured is
within 10 - 90% of the maxi mum capacity of the load cell. The instrunent is
calibrated according to the manufacturgf's specification. Testing is
performed at 23C 2C and 50% 2% relative humdity. Test Procedure: Step 1:

G ot o e R B B O P b P S or
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][ gg_fj E:glel s! de_l\/Pa?rﬂa%lninig %hecperg}:eesg grd pr\(l)vcl:f;[sges rWelﬁane&lE: dE:s?reEl %Iejer\a{t%g llinceaslpeea}f( rlaﬁgeor];la}; he
h.elp minimize the down time to make adjustments between taped and pant products and will
maximize the overall efficiency and synergy of the process. In addition, it may help simplify
development since each of the multiple transformations needs to only be developed for one type
of product and subsequently can be reapplied to the second type of product.

It is to be appreciated that various types of pant and taped diapers may be constructed in
accordance with the aforementioned methods and apparatuses. As such, embodiments of such
apparatuses and methods may be configured to construct pant and taped diapers having some
elements that are configured with specified ranges of performance parameters.

In some embodiments, pant and taped diapers having inner leg cuffs may be constructed
in accordance with the above-described methods and apparatuses, wherein the inner leg cuffs are
configured to have a range of force characteristics, as described below. In one form, such as
shown in Figures 16-18, an inner leg cuff may include a rectilinear specimen of a SMS
(Spunbond-Meltblown-Spunbond) hydrophobic nonwoven 600 with a basis weight of about
15g/m?, commonly known as Securon® manufactured by Fiberweb, which is cut with a CD
width dimension, A, and a MD length dimension, B, shown in Figure 16. In some
embodiments, A may be 52 mm, and B may be 488 mm, wherein the long axis, B, of the
specimen 600 is parallel to the machine direction MD of the nonwoven material, and the short
axis, A, of the specimen 600 is parallel to the cross direction CD of the nonwoven material. As
shown in Figure 16, the specimen of nonwoven 600 has a first machine direction edge 602, a
second machine direction edge 604, a first cross direction edge 606, and a second cross machine
direction edge 608.

As shown in Figure 17A, adhesive 610 (Bostik H2031) is applied in a spiral pattern at a
basis weight of 9.3 g/mz uniformly in an area 612 defined by dimension, C, in the cross direction
and by dimension, D, in the machine direction. In some embodiments, dimension C may be 8
mm, and dimension D may be 312 mm. The adhesive area 612 is aligned so that a first

longitudinal edge 614 is located in a cross direction distance, E, from the first machine direction

edge 602, and a first lateral edge 616 is offset by distance, F, in a machine direction from the
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embodiments, distance G may be 11 mm, and distance H may be 13 mm. A %4” (6.35 mm) wide
by 488 mm strip of double sided tape identified as Medical Transfer Adhesive 1524
manufactured by the 3M Company is applied to the specimen 600 so that the nearest edge of the
adhesive 620 is parallel to and located distance, J, from the first machine direction edge 602. In
some embodiments, distance J may be 2 mm. The second machine direction edge 604 of the
nonwoven 600 is lifted and folded over the stretched elastic strands 618 and double sided tape
620 so that a fold line 622 is located a distance, K, from the first machine direction edge 602 as
shown in Figure 17B. In some embodiments, distance K may be 18 mm.

A cross section of the sample is shown in Figure 18. Using a hand roller, an adequate
pressure is applied to the entire specimen to make sure the adhesives 610, 620 bond to the
elastics 618 and nonwoven 600. The nonwoven 600 is bonded to the inner surface (e.g. a
topsheet) of a diaper having a pitch length of 488 mm so that the cuff spans the entire length of
the diaper. The inner cuff may be attached to the inner surface of the diaper 7 mm from any
outer cuff or margin, substantially parallel to the longitudinal axis of the diaper, so that the inner
cuff is attached along a line 30 mm from the fold line in the inner cuff. The inner leg cuff may
be attached to the chassis of a taped or pant diaper by any means known to the art, such as for
example, pressure, heat, and ultrasonic bonding.

The inner cuff specimen is tested according to the method for Inner Cuffs in the Cuff
Tensile Test described in the Test Methods section below. In one embodiment of an inner cuff

specimen that may be applied to a taped or pant diaper, the force value on the 2" unload cycle at
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unload cycle may be between 50% and 75%.

In some embodiments, pant and taped diapers having outer leg cuffs may be constructed
in accordance with the above-described methods and apparatuses, wherein the outer leg cuffs are
configured to have a range of force characteristics, as described below. In one form, such as
shown in Figures 19-22, an outer leg cuff may include a rectilinear specimen 700 of a SMS
(Spunbond-Meltblown-Spunbond) hydrophobic nonwoven with a basis weight of about 15 g/mz,
commonly known as Securon® manufactured by Fiberweb, is cut with a CD width dimension,
L, and a MD length dimension, M, shown in Figure 19. In some embodiments, dimension L.
may be 40 mm and dimension M may be 488 mm, so that the long axis, M, of the specimen is
parallel to the machine direction MD of the nonwoven material. The specimen of nonwoven
700 has a first machine direction edge 702 and a second machine direction edge 704, a first cross
direction edge 706, and a second cross machine direction edge 708, as shown in Figure 19.

An adhesive 710 (Bostik H2031) is applied in a spiral pattern at a basis weight of 11
g/m?* uniformly in an area 712 defined by dimension, N, in the cross direction and by dimension,
O, in the machine direction (a mask may be used to obtain the desired adhesive area), or
alternatively the adhesive 712 may be applied to silicone-coated release paper and transferred to
the nonwoven 700 at room temperature after cutting the appropriate sized piece. In some
embodiments, dimension N may be 15 mm, and dimension O may be 276 mm. The adhesive
area 712 is aligned so a first longitudinal edge 714 is located a distance, P, from the first
machine direction edge 702 of the nonwoven 700 and a first lateral edge 716 is offset a distance,
Q, from the first cross direction edge 706, as shown in Figure 20A. In some embodiments,
distance P may be 12.5 mm, and distance Q may be 85 mm. The adhesive 710 is applied at a
suitable elevated temperature directly to the nonwoven substrate 700 (a mask may be used to
obtain the desired adhesive area), or alternatively the adhesive 710 may be applied to silicone-
coated release paper and transferred to the nonwoven at room temperature after cutting the
appropriate sized piece. Three elastic strands 718 (Invista 680 decitex Lycra T262P) each 143.5
mm long in their relaxed state are stretched uniformly to 488 mm (i.e. 240% extension) and
adhesively bonded to the nonwoven 700 parallel to the machine direction edge 702 of the
specimen 700 spaced a distance, R, apart and centered on the nonwoven 700 in the cross

direction as seen in Figure 20B. In some embodiments, distance R may be 3 mm.
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described in the Test Methods section below. The force value on the 2™ unload cycle at 85%

extension may be between 0.35 N and 1.0 N and/or the strain value at 0.05N on the 2™ unload
cycle may be between 60% and 80%.

In still another form, pant diapers having waist openings may be constructed in
accordance with the above-described methods and apparatuses, wherein the waist openings are
configured to have a range of force characteristics that may be measured according to the Waist
Stretch Test (Pants) recited below. In some embodiments, the waist hoop length at 2000 gf may
be between 200 and 800 mm; may be between 500 and 700 mm; and may be from 550 to 670
mm and/or the unload force at a waist hoop length of 530 mm may be between 250 and 2000 gf;
may be between 300 and 1500 gf; and may be between 350 and 1150 gf.

In yet another form, taped diapers having back ears may be constructed in accordance
with the above-described methods and apparatuses, wherein the back ears are configured to have
a range of force characteristics that may be measured according to the Waist Stress-Relaxation
Test (Taped Diapers) recited below. In some embodiments, the elongation values at 4N force
during the loading cycle may be between 30 mm and 110 mm; may be between 50 mm and 100
mm; and may be between 70 mm and 90 mm. The elongation values at 10N force during the
loading cycle may be between 60 mm and 180 mm; may be between 100 mm and 165 mm; and

may be between 135 mm and 150 mm. The force at 60 minutes, Fg, after reaching the



50 What is clained is: 1. A converting apparatus (300) for the fabrication
of absorbent articles and adapted to operate in a first configuration and a
second cowbi2guriats2en, the apparatus conpri sing: transfoPomttiseon meeBani sns
adapted to produce a series of transformations; wherein in the first
configuration, a first plurality of the transformation nechanisns are
arranged to produce a plurality of taped diapers (100T), the first
plurality of the transformati on mechani sns produce a first nunber of
transformati ons; wherein in the sggond configuration, a second
plurality of the transformation mechanisns are arranged to produce a
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transfornati on mechani sns uce a seco of transtor nat and
(Taped Diapers) may be greater than 45% of the maximum force, Fp,x, which may be measured

at the maximum elongation.

TEST METHODS SECTION
Cuff Tensile Test

A suitable tensile tester such as an MTS Alliance with MTS Testworks version 4.0 or
equivalent instrument is used. The tester is equipped with grips that are at least as wide as the
width of specimens to be tested, lined with one rubber-coated face and one contact line face for
both upper and lower grips. A load cell is used so that the maximum load measured is within 10
— 90% of the maximum capacity of the load cell. The instrument is calibrated according to the
manufacturer’s specification.

Pitch Length

A disposable product is held in a flat horizontal configuration by tapes or other suitable
means. Two cuts are made along the entire length of the product 12.5 mm on either side of the
longitudinal centerline. Fach straight cut is made vertically through the entire product along its
length from the front edge to the rear edge. The central 25 mm wide strip is removed and the
topsheet is cut along the transverse centerline. 'The length of the specimen along the
longitudinal centerline is determined to within # 1 mm under minimal tension. This is the
measured pitch length of the product. The adjusted pitch length is the measured pitch length
minus the combined length of any material held above or below the upper and lower grip lines in
the tensile tester, respectively. Thus, if a specimen is mounted in the tensile tester so that 10 mm
at each end of the specimen protrudes past the contact line in the clamps, then the adjusted pitch
length is the measured pitch length minus 20 mm.

Outer Cuffs:

A disposable product is held in a flat horizontal configuration by tapes or other suitable
means. Outer cuff specimens are cut from the product using a sharp blade. The cuts are made
parallel to the longitudinal centerline of the product between the inner and outer cuffs so that the
specimens contain all of the outer cuff elastics, but none of the inner cuff material. Each straight
cut is made vertically through the entire product along its entire length from the front edge to the
rear edge, and all material in the specimen in addition to the cuff (including any nonwoven,

topsheet, glue, core, backsheet, etc) is retained in the specimen.



wherein greater than 70% of the second nunber of transformations are the
sane as the first nunber of transformations. 2. The converting apparatus
of clai mwp 2ohienes2n the first plurality of the transfor rariuseoimesizaani sms
are arranged to carry out a first plurality of processes, the first
plurality of processes conprising the first nunber of transformations. 3.
The converting apparatus of claim2, wherein the second plurality of the
transformati on nechanisns are arranged to carry out a second plurality of
processes, the second plurality of proggsses conprising the second nunber
of transformations. 4. The converting apparatus of claim3, wherein the
first pIuraIi&Mﬁgﬁuﬁgocesses conprises: a topsheet assenbly process (1001);
a leg cuff asse y process (1003); a core assenbly process (1002); a
backsheet asséntibpesgriopedect (slgdin a Hatlhegzaitd stifguagion hpltapeppoetbasuitd®ds) ; a
back ear assenbl rocess ((1006T); front, ear .ass I [ OGES 1007T); a
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processes ¢ rises: the topsheet assenbly process (1001); the leg cuff
assenblytﬂ?ﬁ%@&?aﬁﬁﬁﬁgﬁqh?ﬁlq%%ﬁ%?ﬁﬁgggnbly process (1002); the backsheet

assenbl y procassing1084biméde 2b'€gr eleast isezasze e puacess (1005); the final
form ng process (1009); and a side panel assenbly process (1006P). 51
Test Procedure:
The gauge length is set to enable the specimen to be mounted with minimal slack so that
approximately 10 mm at each end of the specimen protrudes past the contact line in the clamp.
The load cell must read between 0 and 0.04 N of force after mounting the sample. If the value
exceeds 0.04 N, then the gauge length is reduced in 1 mm increments until the force is between
0O and 0.04 N. A 5.0 gram-force pre-load is applied to the specimen using a crosshead speed of
0.5 inches/minute. The adjusted gauge length of the specimen is the distance between the grip
lines when the five gram pre-load is reached. The sample is then extended to 95% of the
adjusted pitch length at 254 mm/min (1% load cycle), and held at that elongation for 5 seconds.
The crosshead is then returned to the adjusted gauge length at 254 mm/min (1* unload cycle)
and held for 5 seconds. The sample is again extended to 95% of the adjusted pitch length at 254

mm/min (2™ load cycle), and held at that elongation for 5 seconds. The crosshead is then

returned to the adjusted gauge length at 254 mm/min (2™ unload cycle).

Waist Stretch Test (Pants)

A suitable tensile tester such as an MTS Alliance with MTS Testworks version 4.0 or
equivalent is used. The tester is equipped with hook-shaped fixtures 900A, 900B according to
the dimensions specified in Figure 23. The fixtures 900A, 900B are mounted and aligned on the
tensile tester so that the arms A and B as shown in Figure 24 are horizontal and lie in the same
vertical plane. A load cell is used so that the maximum load measured is within 10 — 90% of the
maximum capacity of the load cell. The instrument is calibrated according to the manufacturer’s
specification. Testing is performed at 23°C + 2°C and 50% * 2% relative humidity.

Test Procedure:

Step 1:

A sample product is removed from its package and carefully opened to avoid stretching

any portion of the product. The crosshead of the tensile tester is raised to a point where the



6. The converting apparatus of claim4, wherein the second plurality of
processes conprises: the topsheet assenbly process (1001); the leg cuff
assenbl y woaous6$28003) ; the core assenbly process (1002rT/usbh@1bakeheet
assenbly process (1004); the leg elastic assenbly process (1005); the final
form ng process (1009); a rear ear panel assenbly process (1006P); and a
front ear panel assenbly process (1007P). 7. The converting apparatus
according to any of the preceding clains, wherein the first plurality of
the transformation mechani snms conprisegsa folding apparatus (302)
conprising: a folding drum (306) and a peel roll (308); and wherein the
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Waist Stress-Relaxation Test (Taped Diapers)

A suitable tensile tester such as an MTS Alliance with MTS Testworks version 4.0 or
equivalent instrument is used. The tester is equipped with grips that are at least as wide as the
width of specimens to be tested, lined with one rubber-coated face and one contact line face for
both upper and lower grips. A load cell is used so that the maximum load measured is within 10
—90% of the maximum capacity of the load cell. The instrument is calibrated according to the
manufacturer’s specification.

Testing is performed at 23'C + 2°C and 50% + 2% relative humidity.

Test Procedure:

Step 1:

A sample product is removed from its package and carefully opened to avoid stretching
any of the waist or side-panel materials. The gauge length of the tensile tester is set to 30 mm
less than the width of the product at a line bisecting the tape tabs when the product is laid flat
without stretching any of the waist or side-panel materials. This is the base gauge length. The
tape tabs are opened and each tape is mounted in a separate grip on the tensile tester with the
grip line immediately adjacent the bond attaching the tape to the rest of the product.

A 5.0 gram-force pre-load is applied to the sample using a crosshead speed of 0.5

inches/minute. When the five gram pre-load is reached this is the adjusted gauge length.
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The sample is then immediately extended at a crosshead speed of 508 mm/min [20 in/min] (load
cycle) until a force of 15 N is observed. The crosshead is then stopped and returned to the base
gauge length at a speed of 508 mm/min (unload cycle), and the sample is removed from the
grips. The elongation values at 4 N and 10 N during the load cycle, based on the adjusted gauge
length, are recorded.

Alyn = (gauge length at 4 N during load cycle) — (adjusted gauge length)

ALjox = (gauge length at 10 N during load cycle) — (adjusted gauge length)

Step 2:

A second identical product is removed from its package and carefully opened to avoid
stretching any of the waist or side-panel materials. The tape tabs are opened and each tape is
mounted in a separate grip on the tensile tester at the base gauge length as described in Step 1
above. The sample is then extended at a crosshead speed of 508 mm/min (load cycle) until the
same % elongation is achieved as in Step 1, based on the adjusted gauge length in Step 1. The
crosshead is then stopped and held in this position for 60 minutes. The maximum force
observed during the Step 2 load cycle (Fnax), and the force at 60 minutes after reaching the
maximum % elongation in Step 2 (Fgg) are recorded.

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. Dor 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.

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
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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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What is claimed is:
1. A converting apparatus (300) for the fabrication of absorbent articles and adapted to
operate in a first configuration and a second configuration, the apparatus comprising:

transformation mechanisms adapted to produce a series of transformations;

wherein in the first configuration, a first plurality of the transformation mechanisms are
arranged to produce a plurality of taped diapers (100T), the first plurality of the transformation
mechanisms produce a first number of transformations;

wherein in the second configuration, a second plurality of the transformation
mechanisms are arranged to produce a plurality of pant diapers (100P), the second plurality of
the transformation mechanisms produce a second number of transformations; and

wherein greater than 70% of the second number of transformations are the same as the

first number of transformations.

2. The converting apparatus of claim 1, wherein the first plurality of the transformation
mechanisms are arranged to carry out a first plurality of processes, the first plurality of processes

comprising the first number of transformations.

3. The converting apparatus of claim 2, wherein the second plurality of the transformation
mechanisms are arranged to carry out a second plurality of processes, the second plurality of

processes comprising the second number of transformations.

4. The converting apparatus of claim 3, wherein the first plurality of processes comprises: a
topsheet assembly process (1001); a leg cuff assembly process (1003); a core assembly process
(1002); a backsheet assembly process (1004); a leg elastic assembly process (1005); a back ear
assembly process (1006T); a front ear assembly process (1007T); a landing zone assembly

process (10087T); and a final forming process (1009).

5. The converting apparatus of claim 4, wherein the second plurality of processes
comprises: the topsheet assembly process (1001); the leg cuff assembly process (1003); the core
assembly process (1002); the backsheet assembly process (1004); the leg elastic assembly
process (1005); the final forming process (1009); and a side panel assembly process (1006P).
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6. The converting apparatus of claim 4, wherein the second plurality of processes
comprises: the topsheet assembly process (1001); the leg cuff assembly process (1003); the core
assembly process (1002); the backsheet assembly process (1004); the leg elastic assembly
process (1005); the final forming process (1009); a rear ear panel assembly process (1006P); and

a front ear panel assembly process (1007P).

7. The converting apparatus according to any of the preceding claims, wherein the first
plurality of the transformation mechanisms comprises a folding apparatus (302) comprising: a
folding drum (306) and a peel roll (308); and wherein the second plurality of the transformation
mechanisms comprises a folding apparatus (302) comprising: the folding drum (306) and the

peel roll (308).

8. The converting apparatus according to any of the preceding claims, wherein each of the
plurality of taped diapers and each of the plurality of pant diapers comprises an inner cuff having
a force value on the 2™ unload cycle at 85% extension of between 0.25 and 0.45 N or a strain

value at 0.05 N on the 2" unload cycle of between 50% and 75%.

9. The converting apparatus according to any of the preceding claims, wherein each of the
plurality of taped diapers and each of the plurality of pant diapers comprises an outer cuff having
force value on the 2™ unload cycle at 85% extension of between 0.35 N and 1.0 N or the strain

value at 0.05N on the 2™ unload cycle of between 60% and 80%.

10. The converting apparatus according to any of the preceding claims, wherein each of the
plurality of pant diapers comprises a waist hoop length at 2000 gf of between 200 mm and 800

mm or an unload force at a waist hoop length of 530 mm of between 250 gf and 2000 gf.

11. The converting apparatus according to any of the preceding claims, wherein each of the
plurality of taped diapers comprises back ears comprising elongation values at 4N force during a
loading cycle of between 30 mm and 110 mm or elongation values at 10 N force during a

loading cycle of between 60 mm and 180 mm.



