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OUTER COVER FOR A DISPOSABLE ABSORBENT ARTICLE

FIELD OF THE INVENTION
The disclosure herein generally relates to an outer cover for a disposable absorbent article.
More specifically, the disclosure relates to a stretchable outer cover for a disposable absorbent
article wherein different areas of the outer cover have been simultaneously activated in different

directions.

BACKGROUND OF THE INVENTION

Various articles, including disposable diapers, training pants, adult incontinence articles,
feminine hygiene products, and the like utilize elastic or elastic-like materials to improve the
conformability and/or fit of the article. However, the relatively high costs typically associated
with some elastic materials may make their use in such articles undesirable. In addition, certain
elastic materials may not provide suitable softness, smoothness, strength, etc. when incorporated
into a wearable article. As a result, nonwoven fabrics, especially inexpensive polymer-based
nonwoven fabrics, have found increasing popularity for use in disposable absorbent articles.
Nonwoven fabrics are typically formed as webs, batts, mats, or sheets of fiber networks, and are
sometimes referred to generally as “nonwoven webs.” An obstacle to the use of nonwoven webs
in elastic textile articles has been the relatively inelastic nature of nonwoven webs formed from
extensible but inelastic fibers. Therefore, laminates formed by joining a low-force stretch elastic
material to one or more layers of extensible nonwoven material are typically used to reduce or
even eliminate at least some of these undesirable features. In these constructions, the elastic layer
may provide the elastic stretch needed for fit and comfort, while the outer nonwoven layers
provide the aesthetics necessary to make the laminate feel cloth-like. However, since the
nonwoven is typically not elastic, it may still offer undesirable resistance to the extensibility of

the low-force stretch elastic material (i.e., “lock up” the stretch properties of the elastic material).

One way to limit the amount of lock up caused by an inelastic material such as an
extensible nonwoven is to activate it. Activation, or incremental stretching as it is sometimes
referred to, involves permanently stretching or elongating a web or portions of a web in one or
more directions. As the web is stretched, some of the fibers, inter-fiber bonds, and/or intra-fiber
bonds are believed to be broken. The breaking of the fibers and/or bonds of the nonwoven web

may result in increased elasticity and/or softness in the web, at least to the degree of elongation.
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Known processes for activating an extensible material typically involve passing the material
through one or more pairs of activation rolls. The activation rolls generally have three-
dimensional surface features (e.g., teeth and grooves, peaks and channels, or corrugations), which
are configured to operatively engage one another. The three-dimensional surface features on the
rolls are typically complementary (i.e., fit together in an intermeshing fashion) such that the rolls
are sometimes referred to as being a “matched” or “mated” pair. As the web passes through the
matched pair of activation rolls, it is subjected to relatively high localized mechanical stress from
the intermeshing three-dimensional surface features. Most, if not all, of the fiber/bond breaking
takes place in these areas of high localized mechanical stress. Upon successful completion of the
activation process, the activated web may exhibit an increase in length in one or more dimensions

depending on the direction of activation.

In one known process for activating a material, a web is first fed through a pair of
matched activation rolls that have raised portions (e.g., ribs or teeth) running the length of the
rolls (i.e., extending in a direction parallel to the axis of rotation of the rolls or “axial direction”)
to activate the material in a first direction. The axially extending raised portions of the rolls
intermesh in a manner similar to the way the teeth of two gears typically intermesh. The rolls
may be positioned such that the intermeshing teeth do not substantially contact one another in
order to avoid damaging the teeth and/or roll. As the web passes through the pair of rolls, it is
activated in the direction of travel of the material, sometimes referred to as the machine-direction
(“MD”). In some instances, a matched pair of rolls may include surface features that resemble a
line of alternating discs of larger and smaller diameters, sometimes referred to as a ring-rolling
configuration. Ring-rolling is typically used to activate a web in the direction orthogonal to the
machine direction, also referred to as the cross-direction (“CD”). In some instances, the
nonactivated web may be bonded to an unstrained elastic material to form a laminate material.
The laminate may subsequently be subjected to an activation process to form a “zero-strain”
stretch laminate. Examples of methods of activating webs and/or methods of making elastic
laminates that include activated materials may be found in U.S. Pat. Nos. 4,200,963 to Kamfe, et
al.; 4,209,563 to Sisson; 4,525,407 to Ness; 4,834,741 to Sabee; 5,143,679 to Buell, et al.;
5,650,214 to Anderson et al., 5,156,793 to Buell, et al.; 5,330,458 to Buell, et al.; 6,476,289 to
Buell, et al.; 6,521,555 to Bodaghi, et al.; PCT Publication Nos. WO00/029199 to Jameson, et
al.; WOO03/072338 to McAmish, et al.; W0O05/110748 to McCormack et al.; and WO08/067463
to Middlesworth, et al.; and U.S. Publication No. 20080224351 to Curro et al. While known
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processes may be suitable for activating a material in one direction, it may be desirable in certain

applications to activate a material in more than one direction.

Another method for providing some elasticity to a substantially inelastic, extensible
material is sometimes referred to as “SELFing,” which means Structural Flastic-Like Film
SELFing is similar to activation in that the material is stretched between intermeshing teeth.
However, in SELFing, the teeth do not run continuously along the length of the activation area
and instead are discrete along the length, leaving narrow bands of nonactivated material. In the
activated areas, the material deforms permanently, while in the unactivated areas, there is
substantially no permanent deformation. When a SELFed material is stretched, the material

typically exhibits elastic properties.

One known method for activating a web in two directions is to pass the web through a
first pair of rolls that activate the web in a first direction, and then subsequently pass the web
through a second (or more) pairs of rolls to activate the web in a second (or more) direction. A
problem with adding additional pairs of rolls is that it may increase the cost and complexity of a
manufacturing operation. In addition, adding more pairs of rolls generally means more space is
required on the manufacturing line to accommodate the additional rolls. Additionally, if the
different areas of the web that are to have different directions of activation are relatively close to
one another (e.g., less than 20mm apart) it is possible that due to process tracking variability, a
small portion of the web may get activated twice, once in each of two directions. This double
activation may put excessive strain on the web locally, resulting in pin holes, or in extreme cases,
even tears in the laminate. Thus, in at least some manufacturing processes, the additional cost,
complexity and/or space requirements may make the use of additional pairs of activation rolls

undesirable.

Another known method for activating a web in two directions is to pass the web through a
stamping operation that uses a pair of matched plates to activate portions of a web placed
between the plates. The plates may include three-dimensional surface features and are typically
arranged as a complementary pair of plates with an upper plate and a lower plate. One of the
plates, typically the upper plate, is moved by a piston or other means toward the other plate until
the three-dimensional surface features of the plates intermesh to provide the desired depth of
engagement and corresponding level of activation. 'The three-dimensional surface features of the
plates may be configured to provide activation in multiple directions and/or to different portions

of a web. However, stamping operations tend to be slower than operations that employ a roll due
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to the reciprocating nature of a press. In addition, the precise control required for a proper depth
of engagement and strain rate may slow the process even further and/or require expensive
equipment and/or complex processes. In at least some commercial industries, especially those
industries where a high output of products may be required for the industry to be commercially
successful (e.g., the disposable diaper industry), a stamping operation may not be a commercially

desirable or even commercially viable option for activating a web at high speeds.

Accordingly, it would be desirable to provide an underwear-like stretchable outer cover
for a disposable absorbent article that has different regions of activation in different directions
and which has not been undesirably damaged during activation and does not have undesirable

stretch lock-up.
BRIEF DESCRIPTION OF THE FIGURES

Iiig. 1 is a perspective view of a pair of activation rolls.

Iig. 2 is a side view of a pair of activation rolls.

Iiig. 3 is a perspective view of a pair of activation rolls.

Iig. 4 is a side perspective view of an activation roll.

Iiig. 5 is a front perspective view of an activation roll.

Iigs. 6A-6C are plan views of examples of webs that include various configurations of activation.
Figs. 7A-7C are plan views of examples of webs that include various configurations of activation.
Iligs. 8A and 8B are plan views of an example of a web having activated portions.

Iiig. 9 is a plan view of an example of a disposable absorbent article.
DETAILED DESCRIPTION
Definitions:

“Absorbent article” means an article that is capable of absorbing and storing liquid. A
“wearable absorbent article” is a device that is placed against or in proximity to the body of a
wearer to absorb and contain exudates that may be discharged from the body. Non-limiting

examples of wearable absorbent articles include diapers and training pants.

“Activation” is the mechanical deformation of an extensible material that results in
permanent elongation of the extensible material in the direction of activation in the X-Y plane of
the material. For example, activation occurs when a web or portion of a web is subjected to a
stress that causes the material to strain beyond the onset of plasticity, which may or may not
include complete mechanical failure of the material or portion of the material. Activation of a

laminate that includes an elastic material joined to an extensible material typically results in the
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extensible material deforming plastically, while the elastic material returns substantially to its
original dimension. “Activated” means a material that has been subjected to an activation

process.

“Complementary” means the three-dimensional surface features of two rolls are
configured to be relative opposites of one another when the surface features overlap. For
example, complementary surface features include a raised portion on a first roll that fits into the
lowered portion of a second roll (and vice versa) when the surface features are brought into close

proximity of one another.

“Direction of activation,” means the direction in which the material is stretched in the X-
Y plane during the activation process. For laminates comprising elastic materials laminated to
inelastic nonwovens or films, the direction of activation is also the direction in which the
laminate is capable of stretching after completion of the activation process. For materials that do
not exhibit elastic behavior, the direction of activation refers to the direction of the dimension in
the X-Y plane of the material that is increased most as a result of the activation process. For
example, three-dimensional surface features in the form of teeth and grooves that extend in the
CD may activate a web in the MD, while surface features in the form of peaks and channels
extending circumferentially around the roll may activate a web in the CD. In other examples, the
surface features on the activation roll may be configured to activate a web in a continuous
curvilinear direction (i.e., no gaps are present to separate the surface features into discrete regions
of activation) or a diagonal direction. As disclosed herein, activation in a continuous curvilinear
direction is considered a single direction of activation. However, in certain embodiments,
activation in an intermittent curvilinear direction (i.e., breaks or gaps are present to separate the
surface features into discrete regions of activation) may be considered different directions of
activation. A break or gap is a spatial separation between two regions of activation where the
shortest dimension in the break or gap, as measured between adjacent surface features, is greater
than the smallest pitch of the three-dimensional surface features in the discrete regions of
activation separated by the break or gap. When the adjacent surface features are the same height,
then the gap size is the peak-to-peak distance between the tips of the surface features. If the
adjacent surface features are not the same height, then the gap size is the shortest distance
between the tip of the shortest surface feature and a point at the same relative height on the

adjacent surface feature.
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“Disposed” means the relative position of an element with regard to another element. For
example, a first element(s) that is formed (joined and positioned) in a particular place or position
as a unitary structure with a second element or as a separate first structural element joined to a

second structural element, the first element may be said to be disposed on the second element.

“Elastic” materials are materials that, upon application of a biasing force, can stretch to an
elongated length of at least about 150% or even to 200% of its relaxed, original length (i.e. can
stretch to 50% or even 100% more than its original length), without rupture or breakage. Iurther,
upon release of the applied force, the material may recover at least about 40%, at least about
60%, or even at least about 80% of its elongation. For example, a material that has an initial
length of 100mm can extend at least to 150mm, and upon removal of the force would retract to a

length of 120mm (i.e., exhibiting a 60% recovery).

“Extensible” materials are materials that upon application of a biasing force, can stretch to
an elongated length of at least about 150% or even 200% of their relaxed, original length (.e.,
can stretch to 50% or even 100% more than its original length), without rupture or breakage.
Further, upon release of the applied force, the materials show little recovery, for example less
than about 40%, less than about 20%, or even less than about 10% of their elongation. For
example, a material that has an initial length of 100mm can extend at least to 150mm, and upon

removal of the force would retract to a length of 140mm (i.e., exhibiting a 20% recovery).

“Intermesh” means complementary features that mesh together in an overlapping fashion,

but do not interlock or substantially constrain the motion of one another.

“Joined” means configurations whereby an element is directly secured to another element
by affixing the element directly to the other element, and configurations whereby an element is
indirectly secured to another element by affixing the element to an intermediate member(s) that in

turn are affixed to the other element.

The “machine direction” or “MD” is the direction that is parallel to the direction of travel
of the web as it is activated. Directions within 45 degrees of the MD are considered to be
machine directional. The “cross direction” or “CD” is the direction substantially perpendicular to
the MD and in the plane generally defined by the web. Directions within 45 degrees of the cross

direction are considered to be cross directional.

“Nonwoven” means a porous, fibrous material made from continuous (long) filaments

(fibers) and/or discontinuous (short) filaments (fibers) by processes such as, for example,
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spunbonding, meltblowing, carding, and the like. Nonwovens do not have a woven or knitted

filament pattern. Nonwovens may be liquid permeable or impermeable.

“Outboard” and “inboard” mean, respectively, the location of an element relative to a
second element with respect to the radial centerline of an activation roll. For example, if element

A 1s outboard of element B, then element A is further from the radial centerline than is element B.

“Stretchable” materials are materials that upon application of a biasing force, can stretch
to an elongated length of at least about 150% or even 200%. Stretchable materials may be elastic
or inelastic. An example of a stretchable material includes an extensible polyethylene nonwoven

joined to an elastic polypropylene film.

“Three-dimensional surface feature” means an element of an activation roll that extends
outwardly or inwardly from the roll, and is configured to intermesh with a complementary three-
dimensional surface feature of another activation roll to activate a web. Nonlimiting examples of

three dimensional surface features include teeth, grooves, peaks, channels, and corrugations.

“Web” means a material capable of being wound into a roll. Webs may be film webs,
nonwoven webs, laminate webs, apertured laminate webs, etc. The face of a web refers to one of
its two dimensional surfaces, as opposed to its edge. The term “composite web” refers to a web
that comprises two or more separate webs that are bonded in a face to face relationship. The
bonding can be through the edges of the component webs, although the component webs lie in a

face to face relationship with each other.

“X-Y plane” means the plane defined by the MD and CD of a moving web or the length

and width of a piece of material.
Apparatus

It is believed, without being limited by theory, that the amount of localized stress applied
to a web in regions of the web where the direction of activation changes abruptly (e.g., from CD
activation to MD activation in adjacent areas of the web) may be high enough to undesirably
damage the web during the activation process. The damage to the web may even be severe
enough to render the web commercially unsuitable for its intended use (e.g., excessive pinholing,
tearing, thinning, and/or weakening). In the areas of the web where the direction of activation
changes abruptly, there may be insufficient space between the three-dimensional surface features
present on the activation rolls for the web to occupy as it is being stretched and deformed by the

activation process. Spatially separating the areas of activation may solve the problem of web
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damage, but then the material may lose some or even all of its elastic properties in the areas
bordering the nonactivated area because the nonactivated portions of the material may
undesirably constrain the stretch properties of the adjacent activated portions. The loss of stretch
in one or more portions of the web may detract from the desired properties of the web, e.g., cloth-
likeness, softness, stretchability. Surprisingly, it has been found that by placing a suitable buffer
region between regions on the roll that provide different directions of activation, the undesirable
damage to a web may be minimized or even eliminated during activation without causing

undesirable stretch “lock-up.”

The apparatus described herein includes a pair of intermeshing activation rolls. 'The
apparatus may be part of a larger manufacturing process, for example, a diaper manufacturing
process, or the apparatus may be a stand-alone device for activating a web. The rolls may be
configured to have three-dimensional surface features such as, for example, teeth, grooves, peaks,
channels, corrugations, and the like. The rolls may each include a single surface feature, a
plurality of surface features, a single region of surface features, or multiple regions of surface
features. The rolls and the surface features may be made from the same or different materials,
and may include any suitable material known in the art. The three-dimensional surface features
may be configured to activate two or more portions of a web in different directions
simultaneously when the web is fed into a nip formed by the rotating rolls. The term
“simultaneously,” as used herein with regard to activating a web in different directions, means
that the activation process is accomplished using a single pair of rolls, as opposed to a sequential
operation which may use two or more pairs of rolls to provide two or more different directions of
activation. In contrast to known methods of stretching one or more portions of a web in multiple
directions such as, for example, by biaxial activation and/or embossing, each discrete region of
activation of the web, when activated by the process described herein, is activated in a single
direction as opposed to the two or more directions of activation provided by other processes. It is
believed, without being limited by theory, that limiting the direction of activation in a particular
region of a web to a single direction may reduce the likelihood of damage to the web during the
activation process. Another difference between embossing, which is typically used to provide an
image on a web as opposed to providing increased extensibility, and activation is that during an
embossing process the material that is embossed occupies substantially all of the space between
the male and female portions of the embossing pattern on the two rolls. During activation,

however, the material being activated is stretched between two intermeshing three-dimensional
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surface features, one on each of the two rolls, but does not occupy all of the space between these

intermeshing surface features.

In certain embodiments, it may be desirable to activate one or more portions of a web in
the MD. MD activation may be accomplished by configuring one or more portions of each roll to
include teeth that extend parallel to the axis of rotation of the rolls. The roll will typically include
grooves disposed between adjacent teeth. The teeth and grooves may be disposed on the
activation roll such that they activate only the portion of the web where MD activation is desired,
for example, along one or more of the longitudinal sides of the web and less than, for example,
60mm, 40mm, 20mm, 10mm, or 5Smm inboard of the longitudinal side edge. The dimensions of
the portion of a roll that includes the teeth and grooves may be varied, as desired. In certain
embodiments, it may be desirable to activate one or more portions of a web in a direction other
than the MD, e.g., the CD. Activating a web in the CD may be accomplished by providing three-
dimensional surface features that include peaks extending perpendicular to the axis of rotation of
the rolls. 'The surface features will typically include channels disposed between adjacent peaks.
The peaks and channels may be disposed on the rolls so that they activate only the portion of the
web where CD activation is desired, for example, inboard of the MD activated portions. While
this example discloses MD and CD activation, it is to be understood that the rolls may be
configured to provide other directions of activation including, without limitation, diagonal and/or

curvilinear directions of activation.

The three-dimensional surface features may have a “pitch,” which is the distance between
the same relative points on the tips of two adjacent surface features of the same type (e.g., the tip-
to-tip distance between two adjacent raised portions). The pitch may be varied as desired to
provide a suitable level of activation. Surface features having a lower pitch typically provide
more activation to a material, for the same depth of engagement, than surface features having a
higher pitch (i.e., impart greater extensibility to the activated material). Suitable pitch values for
the surface features disclosed herein include between 1 and 10mm, 2 and 8mm, or 3 and 7mm. In
certain embodiments, the pitch between two surface features may vary depending on which
points on the surface features are chosen to determine the distance between the tips, e.g.,
nonparallel surface features configured to provide a curvilinear direction of activation. In such
instances, the pitch is determined by measuring the distance between the midpoints of the tips of
the surface features. The surface features may also have a height, which is the distance from the
surface of the roll to the tip of the surface feature, of between 2 and 20mm. The tips of surface

features may be flat or rounded. Rounded tips may place less stress on a web. The tips of the
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surface features described herein may have a relatively high aspect ratio, i.e., the length of the tip
is substantially larger than the width. For example, the aspect ratio may be greater than 10, or
even greater than 100. The width of a particular surface feature may be, e.g., less than about

2mm, less than 1mm, or less than 0.5mm.

In certain embodiments, particular portions of a web may be activated in a first direction
(e.g., the MD, CD, or a curvilinear direction) by a particular region of an activation roll. Other
portions of the web, which are spatially separated by a buffer zone from the particular portion of
the web activated in the first direction, may be activated in a second direction, Still other
portions of the web, which are spatially separated by a buffer zone from the particular portions of
the web activated in the first and second directions, may be activated in a third direction, and so
on as desired. The intermeshing activation rolls may include at least one buffer region on one or
both of the rolls for separating various regions of the rolls configured for activating a web in
different directions, the buffer regions may correspond to buffer zones on the activated web. A
buffer region may include no three-dimensional surface features, relatively few three-dimensional
surface features, or modified three-dimensional surface features (e.g., teeth having a lower tooth
height than other teeth on the same roll). In embodiments where the buffer region includes three-
dimensional surface features, the surface features provide little or even no activation. For
example, the surface features may include teeth or peaks that do not provide a sufficient depth of
engagement or proper orientation to activate a web passing between the rotating rolls. It is
believed, without being limited by theory, that the portion of the web that corresponds to the
buffer region on the roll may absorb at least some of the energy exerted by the activation rolls on
the web during a multi-directional activation process and thereby reduce or even prevent the

material failure that may be associated with simultaneous multi-directional activation.

The buffer region may be any suitable size as long as the activated web is not
substantially damaged as a result of activation and the extensibility of the activated portion of the
web is not undesirably locked up by a nonactivated buffer zone. The buffer region may be
contiguous with the boundary of one or more “regions of activation” on an activation roll (i.e.,
discrete portions of the activation roll that include three-dimensional surface features configured
to activate a web), and/or may partially or completely surround one or more regions of activation.
The buffer region may extend in one or more of the CD, MD, a curvilinear direction or a diagonal
direction. The width of the buffer region is determined the same way as the gap size mentioned
above, except that the adjacent surface features used in the measurement are configured to

provide activation in different directions. Suitable examples of buffer region widths include
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widths of between 2 and 30mm, 4 and 20mm, 6 and 10mm, or even 7mm. The width of a buffer
region may or may not be constant throughout the same buffer region. When an activation roll
includes more than one buffer region, the buffer regions may be the same width(s), but need not
necessarily be so. It is to be understood that a buffer region spatially separates discrete portions
of an activation roll configured to activate a web in different directions (e.g., CD and MD, CD
and curvilinear, MD and curvilinear, MD and diagonal, and any combination of these). Discrete
portions of a roll which are configured to activate a web in the same direction (e.g., MD and MD,
CD and CD, curvilinear and curvilinear, diagonal and diagonal), but which are spatially separated
from one another (e.g., to provide intermittent activation in the same direction) are not separated
by a buffer region, as contemplated herein. Discrete portions of an activation roll configured to
activate a web typically have a surface area of greater than 50 mm?, e.g., greater than 500 mm?,
greater than 5000 mm®> or even greater than 50000 mm®. The surface area of a region of
activation is determined by measuring the surface area of the corresponding activated area on a
web activated by the roll. While there is no absolute upper limit for the size of the particular area
to be activated, it is limited to less than 100%, e.g., < 90%, < 80%, < 70, or even < 60%. For
example, an activation roll used for activating an outer cover for use in a disposable diaper or
training pant may include two MD regions of activation that have a combined total surface area
of 250 cm’ for activating the leg band portions of the outer cover, and one CD region of

activation that has a total surface area of 750 cm” for activating a body portion of the outer cover.

The three-dimensional surface features of the matched activation rolls described herein
are typically configured to intermesh. That is, the three-dimensional surface features of one roll
may be designed to operatively engage the three-dimensional surface features of the other roll
such that the material to be activated, the rolls, and/or the three-dimensional surface features are
not undesirably damaged when the rolls rotate and the material is passed between the rotating
pair of rolls. In certain embodiments, where the rolls include raised portions (e.g., teeth)
separated by lowered portions (e.g., grooves), which extend along the roll in a direction parallel
to the axis of rotation of the roll, the raised portions of one roll may be configured to fit into (i.e.,
mesh) with the lowered portions of the other roll, and vice versa. In this way, the rolls, when
rotated, may pass a web through a tortuous, “zig-zag” path created by the intermeshing teeth and
grooves, thereby activating the web in the MD. Activation in the CD may be accomplished by
configuring an intermeshing pair of rolls to have, e.g., peaks and channels that extend
perpendicular to the axis of rotation of the rolls. In certain embodiments, the intermeshing peaks

and channels may be described as an alternating stack of two different diameter disks. Disks with
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a larger diameter are alternated on the rolls with disks that are smaller in diameter. The
intermeshing pair of rolls is aligned so that the larger diameter disks of one roll are opposite the
smaller diameter disks of the other roller. In this way, the peaks and channels that extend

perpendicular to the axis of rotation of the rollers intermesh.

A drive motor or other prime mover is typically utilized to drive at least one of the rolls
(*driven roll”). In embodiments where the activation rolls include surface features in the form of
intermeshing teeth and grooves that extend in a direction parallel to the axis of rotation and where
the intermeshing rolls remain in constant engagement (i.e., the intermeshing surface features are
disposed around a substantial portion of the circumference of the rolls), the second roll typically
need not be driven because torque will be transferred from the driven roll through the web to the
second roll. It may be desirable to configure the raised portions of the rolls so that they do not
contact one another in a typical activation operation. It is to be understood, however, that one or
more drive motors or other prime movers may be used to drive one or both of the rolls. In
addition, the rolls may each be mounted on a shaft that is positioned between two machine side
plates. The first shaft may be located in fixed bearings while the other second shaft is located in
bearings in slidable members such that the position of the slidable members is adjustable, e.g., by
means of adjusting screws or other devices known in the art. The adjusting device moves the
slidable member, and thus the movable roll, respectively toward or away the stationary roll to
further engage or disengage the gear-like teeth of the pair of intermeshing rolls. The depth of
engagement of the roller teeth typically determines the degree of elongation to which the web is
subjected. A balance is typically drawn between the depth of engagement of the roller teeth and

the web composition, as these may affect the physical properties of the activated web.

Iiig. 1 shows an example of a pair of rotatable activation rolls 110 and 120. The rolls 110
and 120 may include intermeshing teeth 111 and 121, opposing side edges 101 and 102, and a
radial centerline 103 that extends through the radius of the roll 110 or 120. The teeth 111 of the
upper roll 110 are configured to fit into (i.e., mesh) with the grooves 122 of the lower roll 120
when the rolls rotate in opposite directions (i.e., clockwise and counterclockwise, respectively, as
indicated by the arrows). Likewise, the teeth 121 of the lower roll are configured to fit into with
the grooves 112 of the upper roll 110. A web 130 may be passed through the rolls 110 and 120 in
the MD to produce an activated web 135. In this example, the teeth 111 and 121 are shown as
being coextensive with the rolls 110 and 120 in the CD, however, it is to be understood that the
teeth need not necessarily extend along the entire length of the roll, but may be configured to

extend any distance on the roll 110 and/or 120, as desired.
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Iiig. 2 shows an example of a pair of rotatable rolls 210 and 220 having intermeshing teeth
211 and 221. As can be seen in Fig. 2, the teeth 211 of the upper roll 210 are configured to fit
into the grooves 222 of the lower roll 220, and the teeth 221 of the lower roll 220 are configured
to fit into the grooves 212 of the upper roll 210 when the rolls 210 and 220 rotate. A web 230
may be fed into the nip 240 formed between the rotating rolls 210 and 220. As used herein, “nip”
means the region where the surfaces of the two rolls 210 and 220 overlap or begin to overlap to
receive and move the web 230. After passing between the intermeshing three-dimensional
surface features (211, 212, 221, and 222) of the rolls 210 and 220 in the MD, the web 230 is

activated and may have corrugations 235 or other visible characteristics indicative of activation.

Ilig. 3 shows an example of a pair of rotatable rolls 330 and 340 that may be suitable for
activating a web in the CD. Each roll 310 and 320 may include three-dimensional surface
features 335 configured as an alternating series of peaks 336, 346 and channels 337, 347 that
form an overall corrugated surface. The exact configuration, spacing and depth of the channels
337, 347 may vary, depending on, for example, the amount of elasticity desired in the activated
portion of the fully processed web. In certain embodiments, a pitch 350 of approximately
3.8mm, an included angle of approximately 12° as measured at the peak, and a peak-to-groove
valley depth of approximately 7.6mm may be suitable. When the corrugated rolls are adjusted so
that their opposing peaks 336, 346 overlap one another to a depth of between, for example, 2mm
and 10mm, 5mm and 7mm, or 3.8mm and 4.4mm, good extensibility characteristics may be
produced in a web. The degree of overlap of the opposing peaks 336, 346 (i.e., the “depth of
engagement”) on the aforementioned corrugated rolls 330, 340 may be adjusted, as desired, to
produce more or less extensibility in the activated portion of the web. For the aforementioned roll
geometry and laminate web construction, peak-to-peak overlap depths ranging from as little as

1.27mm to as much as 5.71mm may be achieved.

Iigs. 4-5 show perspective views of an example of a roll 400 that includes three-
dimensional surface features for activating a web in two different directions. The roll 400 may be
configured to rotate in the clockwise direction, as indicated by arrows 470. The roll 400 may
include three-dimensional surface features in the form of teeth 446 separated by grooves 447
between the teeth 446. While not shown, it is to be understood that the roll 400 is one roll of a
pair of intermeshing matched rolls, and that the second roll in the pair will have surface features
which complement the surface features of the roll 400 shown in Figs. 4-5. The pitch of the teeth
446 may be the same for all teeth 446 on the roll 400 or different, depending on the location,

amount, rate, and direction of activation desired. The teeth 446 and the grooves 447 between the



10

15

20

25

30

WO 2009/067511 PCT/US2008/084033

14

teeth 446 may be configured to extend across the roll 400 in a direction parallel to the axis of
rotation so as to provide MD activation to a portion or portions of a web. A single region 440 of
teeth 446 and grooves 447 may be configured to activate a particular portion or portions of a web
in the MD only one time for each complete revolution of the roll 400 (i.e., 360° of rotation). An
opposing region 441 of teeth 446 and grooves 447 may be included on the opposite side, axially,
of the roll 400 to provide, e.g., a web having MD activated portions that are symmetrical in the
CD. A region 440, 441 may include any number of the same or different sized teeth 446 and
grooves 447 suitable for providing the desired activation. A region 440, 441 is distinguished
from another region 440, 441 by a discernible spatial separation between the two regions. In
certain embodiments, the roll 400 may include one or more regions 440, 441 of teeth 446 and
grooves 447 positioned continuously around the entire circumference of the roll 400 so as to
provide continuous activation of a moving web in the MD. In certain embodiments, regions 440,
441 of teeth 446 and grooves 447 may be intermittently positioned (i.e., spatially separated)
around the circumference of the roll 400 to provide areas of MD activation on a web that are
intermittent in the MD. For example, two or more regions 440, 441 of teeth 446 and grooves 447
equally spaced around the circumference of the roll 400, but separated by a break(s) or gap(s),
may provide areas of MD activation on a moving web that are equidistantly separated in the MD.
Iig. 6A shows an example of a web 600 having MD activated areas 610 that are continuous in the
CD and intermittent in the MD. In certain embodiments, regions 440, 441 of teeth 446 and
grooves 447 may be spaced apart in the axial direction to provide areas of MD activation on a
web that are intermittent in the CD. Tig. 6B shows an example of a web 620 having MD
activated regions 630 that are continuous in the MD and intermittent in the CD. In certain
embodiments, regions 440, 441 of teeth 446 and grooves 447 may be configured to activate one
or more portions of a web intermittently in the MD and CD. Fig. 6C shows an example of a web
640 having MD activated areas 650 that are intermittent in the CD and MD. In addition,
particular portions of the web 640 may be activated at higher levels (i.e., have greater
extensibility) than other areas that are activated in the same direction. The higher activated areas

651 and lower activated areas 652 may be positioned in any desirable configuration on the web.

The roll 400 may include three-dimensional surface features in the form of peaks 436
separated by channels 437 between the peaks 436. 'The pitch of the peaks 436 may be the same
for all peaks 436 on the roll 400 or different, depending the location, amount, rate, and direction
of activation desired. The peaks 436 and channels 437 may be disposed in a continuous

configuration around substantially the entire circumference of the roll 400 in order to
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continuously activate a particular portion or portions of a moving web in the CD. In certain
embodiments, the peaks 436 and channels 437 may be disposed such that they extend only
partially around the circumference of the roll 400 in order to provide CD activation once for each
complete revolution of the roll 400. In certain embodiments, regions of peaks 436 and channels
437 may be intermittently positioned around the circumference of the roll 400 to provide one or
more areas of CD activation on a web that are intermittent in the MD. For example, two or more
regions of peaks 436 and channels 437 spaced around the circumference of the roll 400, but
separated by a break(s) or gap(s), may provide areas of CD activation on a web that are
intermittent in the MD. Fig. 7A shows an example of a web 700 having CD activated areas 710
that are continuous in the CD and intermittent in the MD. In certain embodiments, regions of
peaks 436 and channels 437 may be spaced apart in the axial direction to provide areas of CD
activation on a web that are intermittent in the CD. TFig. 7B shows an example of a web 720
having CD activated areas 730 that are continuous in the MD and intermittent in the CD. In
certain embodiments, regions of peaks 437 and channels 437 may be configured to provide areas
of CD activation 750 on a web 740 that are intermittent in the MD and CD, for example, as
shown in Fig, 7C.

The roll 400 may include a circumferential buffer region 450 and an axial buffer region
460. The circumferential buffer region 450 may be configured to separate regions of
directionally different activation in the axial direction. The circumferential buffer region has a
width (W), which may be, e.g., any value that falls within the range of between 2 and 30 mm.
The axial buffer region 450 may be configured to separate regions of directionally different
activation extend in the circumferential direction (i.e., around the circumference of the roll 400).
The axial buffer region has a width (W4), which may be, e.g., any value that falls within the
range of between 2 and 30 mm. The axial and circumferential buffer regions may extend in any
direction within 45° of the axial direction or the circumferential direction (as measured in the
plane defined by the surface of the roll). The roll 400 may include one or more buffer regions
positioned to separate any number of surface features and/or regions of surface features, which

are configured to activate a web in different directions.

The three-dimensional surface features and the buffer region(s) 450, 460 of the roll 400
may be arranged to provide any suitable configuration of intermittent and/or continuous
activation pattern, as desired. Fig. 8A shows an example of a web 800 having MD activated
portions 810 that are continuous in the MD and intermittent in the CD, and CD activated portions

820 that are continuous in the CD and intermittent in the MD. Fig. 8A shows the web 800 as
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including a buffer zone 830 between the CD activated portion 820 and the MD activated portions
810. In certain embodiments, the web 800 may include continuous curvilinear direction activated
portions 840, and CD activated portions 850, as shown in Iig. 8B. The curvilinear direction

activated portions 840 and the CD activated portions 850 may be separated by a buffer zone 860.

In certain embodiments, an apparatus that includes a pair of intermeshing activation rolls
may be configured to activate a particular number of articles and/or a particular number of
portions of a single article for each revolution of the activation rolls. The three-dimensional
surface features of the rolls may be circumferentially spaced around the roll to activate any
number of articles per revolution (e.g., 2, 3, 4, 5, 6, 7, 8, 9, or even 10 or more) and/or any
number of portions of a single article (e.g., 2, 3, 4, 5, 6, 7, 8, 9, or even 10 or more). For
example, the rolls may be configured as 5-up rolls. In a 5-up configuration, the rolls may include
five regions of complementary three-dimensional surface features circumferentially spaced 72°
apart around each roll. In such a configuration, the rolls may be capable of activating a
continuous moving web up to 5 times in the MD and/or CD for each revolution of the rolls,
which may correspond to activating five different articles, five portions of a single article, or any
combination thereof. It is to be understood that the number of articles or portions of a single
article activated in a single revolution need not necessarily be the same for each revolution. For
example, the rolls may be configured to activate four articles or portions of an article in one
revolution and five articles or portions of an article in a subsequent revolution. It is to be further
understood that the three-dimensional surface features (or regions thereof) may be positioned on
the rolls in any suitable configuration to provide the desired number of activations per revolution,
and that in embodiments where the rolls are configured to activate a web multiple times in a
single revolution, the surface features need not be configured to activate the web at the same rate

or the same amount.
Disposable Absorbent Article

Ilig. 9 shows an example of a disposable absorbent article 20 in a flat, uncontracted state.
The disposable absorbent article 20 of Fig. 9 may be a wearable article such as a disposable
diaper or training pant. The disposable absorbent article 20 may be arranged in a fastened
configuration (i.e., the article 20 may be fastenable, refastenable, or prefastened) to form a waist
opening and at least one leg opening. The disposable absorbent article 20 may include a
longitudinal centerline 10 that extends in the longitudinal direction (Y) and a lateral centerline 86

that extends in the lateral direction (X). The longitudinal and lateral directions may be parallel to
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the MD and CD, respectively. The disposable absorbent article 20 may include a liquid
permeable topsheet 24, an outer cover 22, and an absorbent core 26 disposed between the
topsheet 24 and the outer cover 22. The outer cover 22 may include a leg band portion 33. The
leg band portion 33 of the outer cover 22 may encircle the entire circumference of the leg
opening when the article 20 is in a fastened configuration. The disposable absorbent article 20
may include one or more elastic leg bands 32 joined to the leg band portion 33. The leg band 32
may be coextensive with the leg band portion 33, but need not necessarily be so. The surface
area of the leg band 32 (in the X-Y plane, facing the viewing) may be less than, the same as, or
even greater than the leg band portion 33 to which it is joined (e.g., < 90%, 75%, 65%, or even
50%). Any suitable elastic material and/or laminate known by those of ordinary skill in the art
may be used as to form the leg band 32 such as, for example, elastic film(s), nonwoven(s), or
strand(s) sandwiched between two or more extensible nonwoven or film materials and joined to
the outer cover 22. The leg band 32 and/or leg band portion 33 of the outer cover 22 may be
activated continuously or intermittently, e.g., in the MD to provide a stretchable leg opening

when the disposable absorbent article is in a fastened configuration.

The disposable absorbent article 20 may include a front waist region 36, a rear waist
region 38 opposed to the front waist region 36, and a crotch region 37 located between the front
waist region 36 and the rear waist region 38. The waist regions 36 and 38 generally comprise
those portions of the disposable absorbent article 20 which, when worn, encircle the waist of the
wearer. The crotch region 37 is that portion of the disposable absorbent article 20 which, when
the disposable absorbent article 20 is worn, is generally positioned between the legs of the
wearer. The waist regions 36 and 38 and the crotch region 37, except for those portions of the
article 20 or outer cover 22 that include the leg band portion(s) 33, may collectively be referred to
as the body 30 of the article 20 or outer cover 22. As shown in Fig. 9, the outer periphery of the
disposable absorbent article 20 is defined by side edges 54 and end edges 5S6A and 56B. The
disposable absorbent article 20 may include side edges 54 that are oriented generally parallel to
the longitudinal centerline 10. However, for better fit, side edges 54 may be curved or angled to
produce, for example, an “hourglass” shaped disposable absorbent article 20 when viewed in a
plan view. The opposing end edges S6A and 56B are oriented generally parallel to the lateral
centerline 86. The outer cover 22 may include edges that are coterminous with the side edges 54
and/or end edges 56 of the disposable absorbent article 20. Alternatively, the outer cover 22 may
have one or more edges that are positioned inboard of the respective edges 54, S6A and 56B of

the disposable absorbent article 20, but which are oriented in generally the same direction.
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Disposable absorbent articles such as disposable diapers are generally designed to provide
a suitable fit around the waist and legs of a wearer. Due to a variety of physical differences in
wearers, the circumferences, shapes, and other physical characteristics of a wearer’s waist or legs
may vary widely between wearers, and thus require a range of sizes of absorbent articles. For
example, the waist circumference at the navel may vary by 80mm or more between wearers who
are within the same size range of absorbent article. Also, the navel-to-back distance, which is the
distance from the navel, around the crotch, and to a point on the back of the wearer that is in the
same horizontal plane as the navel, may vary by about 80mm from the smallest to the largest
wearers in this same size range. Therefore, it may desirable to provide a disposable absorbent
article that is able to adjust to a variety of wearer sizes, for example, by providing an outer cover
that has multidirectional elasticity. Such an outer cover may include an outer extensible
nonwoven layer that has a cloth-like appearance and feel and an inner elastic layer. The outer
and inner layers may be joined to together to form a laminate. In order to provide a disposable
diaper or pant with underwear-like properties, it may be desirable to activate all or a portion of
the outer cover of such articles in the CD so that when the outer cover is incorporated into the
article (e.g., a disposable diaper or training pant), the article will provide a desirable fit by
elastically conforming to a wearers body in the waist regions (e.g., across the upper portion of the
buttocks). It may also be desirable to activate the leg band portion of the outer cover in the MD
to provide 360 degree stretch around the leg opening when the diaper or pant is worn by an
intended wearer. In certain embodiments, the leg band portion may be activated in a curvilinear
direction to follow the contour of the longitudinal side edge of the outer cover. The different
directions of activation (e.g., the CD activated body portion of the outer cover and the MD
activated leg band portion of the outer cover) may be spatially separated on the outer cover by
one or more buffer zones. The buffer zone may be partially or entirely bounded by and/or
contiguous with two or more regions of the disposable absorbent article having different
directions of activation. The buffer zone may be between 2 and 30mm wide. The apparatus and
process described herein may be suitable for simultaneously activating such an outer cover

without causing undesirable damage to the outer cover web or undesirable stretch lock-up.

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

“about 40mm.”



10

WO 2009/067511 PCT/US2008/084033

19

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
therefore intended to cover in the appended claims all such changes and modifications that are

within the scope of this invention.
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CLAIMS

What is claimed is:

1. An outer cover (22) for a disposable absorbent article (20) comprising:

d.

a longitudinal direction (Y) and a lateral direction (X) orthogonal thereto, a first
waist region (36) including a first end edge (56A), a second waist region (38)
including a second end edge (56B) longitudinally opposed to the first end edge
(56A), a crotch region (37) disposed between the first and second waist regions

(36, 38), first and second laterally opposing side edges (54);

a first leg band portion (33) disposed adjacent to the first side edge (54) and a
second leg band portion (33) disposed adjacent to the second side edge (54), the
first and second leg band portions (33) extending through the crotch region (37)
and into at least one of the first and the first and second waist regions (36, 38), the

first and second leg band portions (33) being activated in a first direction;

a body portion disposed in the first and second waist regions (36, 38) and the
crotch region (37), at least a portion of the body portion being activated in a

second direction which is different than the first direction; and

Characterized in that the outer cover further comprises

d. a buffer zone (830) at least partially disposed between the activated portions of the

leg band portion (33) and the body portion.

2. The outer cover (22) of claim 1, wherein the buffer zone (830) has a width of between

about 2 and 30mm, preferably between about 5 and 20mm.

3. The outer cover (22) of either of claims 1 or 2, wherein the first direction and second

direction of activation are selected from the group consisting of a machine-direction, a

cross-direction, a diagonal direction, and a curvilinear direction.

4. The outer cover (22) of claim 3, wherein the first direction of activation is the machine-

direction, and the machine direction is parallel to the longitudinal direction.

5. The outer cover (22) of claim 3 or 4, wherein the second direction of activation is the

cross-direction and the cross-direction is parallel to the lateral direction.

6. The outer cover (22) of any of the preceding claims, wherein at least one of the body

portion and the leg band portion (33) is activated continuously or intermittently.
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The outer cover (22) of claim 6, wherein at least a portion of the body portion is activated

continuously between the first and second end edges (56A, 56B).

The outer cover (22) of any of the preceding claims, wherein the leg band portion (33)
extends no more than 40 mm inboard of at least one of the first and second side edges

(54).

The outer cover (22) of any of the preceding claims, further comprising a zero strain

stretch laminate.

The outer cover (22) of any of the preceding claims, wherein the outer cover (22)
comprises an elastic material sandwiched between and joined to at least two extensible

nonwoven materials.

The outer cover (22) of any of the preceding claims, further comprising a leg band (32)
joined to the leg band portion (33) of the outer cover, the leg band (32) having a surface

area that is less than a surface area of the activated leg band portion (33).

The outer cover (22) according to claim 11, wherein the area of the leg band (32) is less

than 75% of the area of the activated leg band portion (33).

The outer cover (22) of any of the preceding claims, wherein the leg band portions (33)
are bounded entirely by one of the first and second side edges (54) and the buffer zone

(830).

The outer cover (22) of any of the preceding claims, wherein the outer cover (22) is
activated over its entire surface area except for the crotch region (37) and the buffer zone

(830).

A fastenable disposable absorbent article (20) comprising the outer cover (22) of any of

the preceding claims.
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