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METHOD AND APPARATUS FOR FORMING AN ABSORBENT CORE WITH
A PLEATED OUTER WRAP

BACKGROUND OF THE INVENTION

[0001] Embodiments of the invention relate to a method and apparatus for
forming an absorbent core having a pleated outer wrap. More particularly,
embodiments of the invention relate to such a method and apparatus forming a
pleated outer wrap and bonding overlapping sections of the pleated outer wrap
together such that folds in the wrap are maintained after formation of the
absorbent core. Upon a swelling of absorbent particulate material in the
absorbent core during use, the bonds between the overlapping sections of the
pleated outer wrap may selectively break to allow the pleated outer wrap to

expand, thereby accommodating swelling of the absorbent particulate material.

[0002] Disposable absorbent articles, such as diapers, incontinence type
articles, or feminine hygiene products, are typically formed from a combination of
multiple web layers and absorbent structures. The articles may thus include a thin
flexible liquid impermeable backing sheet on which a permeable nonwoven sheet
is overlayed. An absorbent core is disposed between the two sheets and the
sheets are adhered at their edges to form a unitary article that prevents liquid

body exudates from seeping out of the edges of the article.

[0003] In disposable absorbent articles as referenced above, the absorbent
core is typically formed of an absorbent core made of an absorbent material (e.g.,
granules of superabsorbent polymer material (SAP)) contained inside a mixture
of containment cellulose pulp (fluff) and absorbent material binder. The absorbent
material is sandwiched between two layers of non-woven fabric or wrapped by
one or more layers of nonwoven fabric. In use of the absorbent core, fluids
exuded from a wearer pass through the non-woven layer closest to the body and
into the absorbent material. The acquisition of fluid by the absorbent material

causes the absorbent material to swell and increase in volume.

[0004] In existing absorbent cores, the non-woven material surrounding the

absorbent material may restrict or limit the amount by which the absorbent

1



WO 2023/164588 PCT/US2023/063177

material can expand without damaging the absorbent core. That is, the layers of
non-woven material may be formed and provided about the absorbent material in
such a manner that the layers are not able to stretch or expand to the extent
necessary to accommodate the swelling of the absorbent material. Restricting the
expansion of the absorbent material in this manner may reduce the performance
of the absorbent core, such as by restricting growth, capillary action, and/or ionic
attraction that impedes the absorption efficiency of the absorbent material.
Additionally, swelling of the absorbent core may cause the layers of non-woven
material to tear if enough stress is placed thereon by the expanding absorbent

material.

[0005] It is therefore desirable to provide an improved method and apparatus
for forming an absorbent core, where one or more pleated wraps are provided
that cover the absorbent core. The resulting absorbent core accommodates the
expansion of the absorbent material therein when exposed to liquid exudates, so
as to not impede performance of the absorbent core or damage the integrity of

the absorbent core.
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BRIEF DESCRIPTION OF THE INVENTION

[0006] Embodiments of the invention are expressed and characterized in the
independent claims, while the dependent claims explain other characteristics and
variants of the invention. The characteristics and variants described in the
dependent claims may be used in combination with or in isolation from each

other, according to embodiments of the invention.

[0007] In accordance with some embodiments, an apparatus for forming a
wrapped absorbent structure includes a feeding mechanism configured to feed a
continuous web layer in a machine direction and a core-forming drum rotating
about an axis of rotation and positioned downstream in the machine direction
from the feeding mechanism to receive the continuous web layer, the core-
forming drum comprising at least one depression provided on an outer
circumferential surface of the forming drum onto which the continuous web layer
is drawn. The apparatus also includes a deposition system configured to apply
absorbent material onto the continuous web layer and into the at least one
depression, a web application unit configured to apply another continuous web
layer over the continuous web layer and the absorbent material to enclose the
absorbent material between the continuous web layer and the another continuous
web layer and form a wrapped absorbent structure, and a pleating system
comprising one or more pleating units, the pleating system configured to form one
or more folds in the continuous web layer, the another continuous web layer, or
both the continuous web layer and the another continuous web layer, each of the
one or more folds comprising a continuous fold running in the machine direction
so as to form a pleated web layer having portions overlapped in a cross-machine
direction. The apparatus further includes an attachment means configured to form
substantially temporary bonds in the overlapped portions of the pleated web
layer, the substantially temporary bonds having a bond strength great enough to
maintain the continuous fold in the wrapped absorbent core during forming of the
wrapped absorbent structure and when the absorbent material is in a

substantially dry state.
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[0008] In some embodiments, the substantially temporary bonds have a bond
strength greater than a separating force imparted on the pleated web layer by the

core-forming drum.

[0009] In some embodiments, the attachment means is an ultrasonic bonding
unit and the substantially temporary bonds are ultrasonic bonds, the ultrasonic
bonding unit including an ultrasonic horn and an anvil that interact to form the

ultrasonic bonds on the pleated web layer.

[0010] In some embodiments, each of the one or more pleating units includes
a top roll and a bottom roll positioned to form a nip therebetween through which
the continuous web layer or the another continuous web layer is fed, the top and
bottom rolls including features thereon that act on the continuous web layer or
the another continuous web layer to predispose the web layer to folding. Each of
the one or more pleating units also includes a folding board and one or more
folding skis positioned downstream in the machine direction from the top and
bottom rolls, the folding board and the one or more folding skis positioned in an
overlapped arrangement. The continuous web layer or the another continuous
web layer is controlled and constrained into a pleated shape when traveling in the

machine direction as it passes the one or more folding skis and the folding board.

[0011] In some embodiments, the substantially temporary bonds include a first
portion of bonds and a second portion of bonds, with the first portion of bonds

having a lower bond strength than the second portion of bonds.

[0012] In some embodiments, the attachment means is further configured to

form permanent bonds in the overlapped portions of the pleated web layer.

[0013] Insome embodiments, the wrapped absorbent structure includes a front
region, a rear region, and a crotch region positioned between the front and rear
regions, with the attachment means configured to form the substantially
temporary bonds in the front region and the rear region and form the permanent

bonds in the crotch region.
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[0014] In some embodiments, the continuous web layer is a first section of a
form-on web and the another continuous web layer is one or more second
sections of the form-on web offset from the first section in the cross-machine
direction, with the web application unit including a folding unit configured to fold
the one or more second sections over the first section and over the absorbent

material.

[0015] In some embodiments, the continuous web layer is a form-on web and
the another continuous web layer is a cover web, with the web application unit
including a second feeding mechanism that feeds the cover web in the machine
direction and a nip roll that applies the cover web over the form-on web and the

absorbent material.

[0016] In accordance with other embodiments, a method of forming a wrapped
absorbent structure includes feeding a continuous web layer from a first material
source in a machine direction and drawing the continuous web layer onto a
forming drum rotating in the machine direction at a first location, the forming drum
including at least one depression provided on an outer circumferential surface of
the forming drum onto which at least a portion of the continuous web layer is
drawn. The method also includes depositing an absorbent material onto the
continuous web layer and within the at least one depression and enclosing the
absorbent material between the continuous web layer and another continuous
web layer at a second location downstream from the first location in the machine
direction. For one of or both of the continuous web layer and the another
continuous web layer, the method further includes forming a pleated web layer
comprising one or more folds that overlap portions of the pleated web in a cross-
machine direction, each of the one or more folds comprising a continuous fold
running in the machine direction, and bonding the overlapped portions of the
pleated web layer together to create substantially detachable or temporary bonds
having a strength less than a separating force imparted by the absorbent material
being exposed to a liquid. The substantially detachable or temporary bonds retain

the one or more folds in the continuous pleated web layer during forming of the
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wrapped absorbent structure and when the absorbent material is in a

substantially dry state.

[0017] In some embodiments, creating the substantially detachable or
temporary bonds includes forming ultrasonic bonds between the overlapped
portions of the continuous pleated web layer, via an ultrasonic bonding unit

including an ultrasonic horn and an anvil that interact to form the ultrasonic bonds.

[0018] In some embodiments, creating the substantially detachable or
temporary bonds includes forming a first portion of substantially detachable or
temporary bonds having a first bond strength and forming a second portion of
substantially detachable or temporary bonds having a second bond strength
greater than the first bond strength, wherein the first portion of substantially
detachable or temporary bonds break before the second portion of substantially
detachable or temporary bonds when exposed to the separating force imparted

by the absorbent material being exposed to a liquid.

[0019] In some embodiments, the method further includes bonding the
overlapped portions of the continuous pleated web layer together to create

permanent bonds, in addition to the substantially detachable or temporary bonds.

[0020] Insome embodiments, the wrapped absorbent structure includes a front
region, a rear region, and a crotch region positioned between the front and rear
regions, and the method further includes creating the substantially detachable or
temporary bonds in the front region and the rear region and creating the

permanent bonds in the crotch region.

[0021] In some embodiments, the continuous web layer is a form-on web and
the another continuous web layer is a cover web, and enclosing the absorbent
material between the continuous web layer and the another continuous web layer
includes feeding the cover web from a second material source in the machine
direction and guiding the cover web over a nip roll to apply the cover web over

the form-on web and the absorbent material.
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[0022] In some embodiments, forming the pleated web layer and bonding the
overlapped portions of the pleated web layer are performed for both the form-on

web and the cover web.

[0023] In some embodiments, the continuous web layer is a first section of a
form-on web and the another continuous web layer is one or more second
sections of the form-on web offset from the first section in the cross-machine
direction, and enclosing the absorbent material between the continuous web layer
and the another continuous web layer includes folding the one or more second

sections over the first section and over the absorbent material.

[0024] In some embodiments, forming the pleated web layer includes passing
one of or both of the continuous web layer and the another continuous web layer
through a respective pleating unit configured to form the one or more folds that

overlap portions of the pleated web in the cross-machine direction.

[0025] In accordance with yet other embodiments, an apparatus for forming a
wrapped absorbent structure includes a core-forming drum rotating about an axis
of rotation and having at least one depression provided on an outer
circumferential surface of the forming drum, a deposition system configured to
apply absorbent material into the at least one depression to provide one or more
bulks of absorbent material, a feeding mechanism configured to feed a
continuous web layer in a machine direction, and a pleating unit configured to
form one or more folds in the continuous web layer, each of the one or more folds
comprising a continuous fold running in the machine direction so as to form a
pleated web layer having portions overlapped in a cross-machine direction. The
apparatus also includes an attachment means configured to form substantially
temporary bonds in the overlapped portions of the pleated web layer, the
substantially temporary bonds having a bond strength great enough to maintain
the continuous fold in the wrapped absorbent core during forming of the wrapped
absorbent structure and when the absorbent material is in a substantially dry
state. The apparatus further includes a transfer mechanism configured to transfer

the one or more bulks of absorbent material off of the core-forming drum and onto
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the pleated web layer moving in the machine direction and a folding unit
positioned downstream from the transfer mechanism in the machine direction,
the folding unit configured to fold side sections of the pleated web layer over the

one or more bulks of absorbent material to wrap the absorbent material.

[0026] In some embodiments, the substantially temporary bonds include a first
portion of bonds and a second portion of bonds, with the first portion of bonds

having a lower bond strength than the second portion of bonds.

[0027] In some embodiments, the attachment means is further configured to

form permanent bonds in the overlapped portions of the pleated web layer.

[0028] Insome embodiments, the wrapped absorbent structure includes a front
region, a rear region, and a crotch region positioned between the front and rear
regions, with the attachment means configured to form the substantially
temporary bonds in the front region and the rear region and form the permanent

bonds in the crotch region.

[0029] In some embodiments, the bond strength of the substantially temporary
bonds is low enough that the substantially temporary bonds break or release

when the absorbent material swells responsive to being wetted.

[0030] These and other advantages and features will be more readily
understood from the following detailed description of preferred embodiments of

the invention that is provided in connection with the accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The drawings illustrate embodiments presently contemplated for

carrying out the invention.
[0032] In the drawings:

[0033] FIG. 1A depicts a top view of an absorbent core with a pleated core

wrap that that may be formed via a method and apparatus of the invention.

[0034] FIG. 1B depicts a cross-sectional view of the absorbent core of FIG. 1A,

taken along line 1B.

[0035] FIG. 2 is a schematic view illustrating the layout of an apparatus for
forming an absorbent core having a pleated core wrap, according to an

embodiment of the invention.

[0036] FIG. 3 is a detailed perspective view of a portion of the forming drum
included in the apparatus of FIG. 2, illustrating a depression provided on the
forming drum for forming an absorbent core, according to an embodiment of the

invention.

[0037] FIG. 4Ais a perspective view of a pleating unit included in the apparatus

of FIG. 2, according to an embodiment of the invention.

[0038] FIG. 4B is a perspective view of a pleating unit included in the apparatus

of FIG. 2, according to an embodiment of the invention.

[0039] FIG. 4C is a perspective view of a pleating unit included in the apparatus

of FIG. 2, according to an embodiment of the invention.

[0040] FIG. 5 is a cross-sectional view of an absorbent core that may be
manufactured by the apparatus of FIG. 2, according to an embodiment of the

invention.
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[0041] FIG. 6 is a cross-sectional view of an absorbent core that may be
manufactured by the apparatus of FIG. 2, according to an embodiment of the

invention.

[0042] FIG. 7 is a cross-sectional view of an absorbent core that may be
manufactured by the apparatus of FIG. 2, according to an embodiment of the

invention.

[0043] FIG. 8 is a cross-sectional view of an absorbent core that may be
manufactured by the apparatus of FIG. 2, according to an embodiment of the

invention.

[0044] FIG. 9A is a cross-sectional side view of an absorbent core that may be
manufactured by the apparatus of FIG. 2, according to an embodiment of the

invention.

[0045] FIG. 9B is a cross-sectional view of the absorbent core of FIG. 9A, taken

along line 9B.
[0046] FIG. 9C is a bottom view of the absorbent core of FIG. 9A.
[0047] FIG. 9D is a top view of the absorbent core of FIG. 9A.

[0048] FIG. 10A is a cross-sectional side view of an absorbent core that may
be manufactured by the apparatus of FIG. 2, according to an embodiment of the

invention.

[0049] FIG. 10B is a cross-sectional view of the absorbent core of FIG. 10A,

taken along line 10B.
[0050] FIG. 10C is a bottom view of the absorbent core of FIG. 10A.

[0051] FIG. 10D is a top view of the absorbent core of FIG. 10A.

10
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[0052] FIG. 11 is a schematic view illustrating the layout of an apparatus for
forming an absorbent core having a pleated core wrap, according to an

embodiment of the invention.

[0063] FIG. 12 is a cross-sectional view of an absorbent core that may be
manufactured by the apparatus of FIG. 11, according to an embodiment of the

invention.

[00564] FIG. 13 is a cross-sectional view of an absorbent core that may be
manufactured by the apparatus of FIG. 11, according to an embodiment of the

invention.

[0065] FIG. 14 is a cross-sectional view of an absorbent core that may be
manufactured by the apparatus of FIG. 11, according to an embodiment of the

invention.

[00566] FIG. 15 is a schematic view illustrating the layout of an apparatus for
forming an absorbent core having a pleated core wrap, according to an

embodiment of the invention.

[0067] FIG. 16 is a schematic view illustrating the layout of an apparatus for
forming an absorbent core having a pleated core wrap, according to an

embodiment of the invention.

[0068] FIG. 17 is a cross-sectional view of an absorbent core that may be
manufactured by the apparatus of FIG. 16, according to an embodiment of the

invention.

[00569] FIG. 18 is a schematic view illustrating the layout of an apparatus for
forming an absorbent core having a pleated core wrap, according to an

embodiment of the invention.
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DETAILED DESCRIPTION

[0060] Embodiments of the invention are directed to a method and apparatus
for forming an absorbent core that may be used in disposable absorbent articles
like diapers, incontinence control garments, or feminine hygiene products, as
examples. A pleated core wrap is formed and overlapped portions thereof bonded
together, such that folds in the pleated core wrap are maintained upon formation

of the absorbent core.

[0061] Although the disclosure hereof is provided in sufficient detail to enable
those skilled in the art to practice the invention, the physical embodiments herein
disclosed merely exemplify the invention, which may be embodied in other
specific structures. While the preferred embodiments have been described, the

details may be changed without departing from the invention.

[0062] Referring now to FIGS. 1A and 1B, an example absorbent core 2 is
illustrated that may be produced via a method and apparatus as described
hereafter. The absorbent core 2 illustrated in FIGS. 1A and 1B may be
incorporated into disposable absorbent articles such as baby diapers, adult

incontinence products, or feminine hygiene products, for example.

[0063] The absorbent core 2 includes a first layer 4, a second layer 6, and an
absorbent material 8 interposed between the first and second layers 4, 6. The
first and second layers 4, 6 are made of a suitable woven, nonwoven, or tissue
material and are joined to each other. The absorbent material 8 is composed of
one or more absorbent materials, such as cellulose fibers (fluff) and/or
superabsorbent material (SAP) for example, and is fixed between the first and

the second layer 4, 6.

[0064] Inthe example illustrated, each of the first layer 4 and the second layer
6 is structured as a pleated layer having folds 10 formed therein. In other
embodiments, only the first layer 4 or only the second layer 6 may be structured

as a pleated layer having folds 10 formed therein. In still other embodiments, only

12
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a single layer (e.g., first layer 4) may be used to wrap the absorbent material 8,

with the single layer structured as a pleated layer having folds 10 formed therein.

[0065] Bonds 11 are provided in the absorbent core 2 that bond overlapped
portions of the pleated layer together, such as the overlapped portions of the first
layer 4 and the overlapped portions of the second layer 6, as shown in FIG. 1B.
The bonds may be adhesive-free bonds, formed via known ultrasonic,
mechanical, thermal, or pressure bonding means, or may be adhesive bonds,
according to embodiments. At least a portion of the bonds 11 are configured as
substantially detachable or temporary bonds that maintain the folds in the pleated
layer during fabrication of the absorbent core 2 and prior to use, but may
selectively break upon swelling of the absorbent material 8, such as when the
absorbent core 2 is exposed to liquid exudates from a wearer. Breaking of the
bonds 11 upon a wetting of the absorbent material 8 allows the pleated layer
(e.g., first and second layers 4, 6) to unfold, thereby allowing expansion of the
absorbent material 8 and preventing a tearing of the first and/or second layers 4,
6.

[0066] Referring now to FIG. 2, a schematic diagram of an example apparatus
12 is illustrated that, in one implementation, may form absorbent cores 2 as
shown in FIGS. 1A and 1B. In the embodiment of FIG. 2, a feed mechanism 14
is provided that supplies and advances a continuous web of nonwoven material
16, which is hereafter referred to as a “form-on web 16" for purposes of simplicity.
The feed mechanism 14 may thus include a material roll 18 from which the form-
on web 16 may be unwound, along with one or more material handling rollers 20
that advance the form-on web 16 in a machine direction 22. As will be explained
in further detail below, the form-on web 16 is fed toward a core forming drum 24
(hereafter “forming drum 24”) and drawn onto one or more depressions in the
forming drum 24 by vacuum pressure. The forming drum 24 rotates in the
direction of arrow 26 (i.e., in the machine direction 22) about a driveshaft 28,
advancing the form-on web 16 through one or more absorbent core forming

stages, ultimately resulting in the absorbent cores 2 that are dispensed off of the

13
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forming drum 24. According to embodiments, the absorbent cores 2 may be
formed on the forming drum 24 as a continuous ribbon or continuous pad or as

discrete pads.

[0067] In some embodiments, the form-on web 16 provided by the feed
mechanism 14 is a nonwoven material such as a meltblown or spunbond-
meltblown-spunbond (SMS) material, although it is recognized that the form-on
web 16 may be any suitable woven, nonwoven, or tissue material. The form-on
web 16 is at least semi-permeable to airflow, such that air is able to move through
the form-on web 16 when fed onto the forming drum 24 so that the form-on web

16 may be secured thereto via vacuum.

[0068] As shown in FIG. 2, as the form-on web 16 is advanced in the machine
direction 22 toward the forming drum 24, the form-on web 16 may pass adjacent
to an adhesive applicator 30 that applies adhesive (see adhesive 32 in FIGS. 5-
8, for example) to a top surface of the form-on web 16. In some examples, the
adhesive 32 may be a hot-melt adhesive, such as either a contact hot-melt
adhesive or a non-contact hot-melt adhesive. In other examples, adhesive 32
may be any other suitable adhesive for application on a nonwoven web. Further,
the adhesive 32 may be applied using any suitable application technique or
techniques, including a spray application, a slot-coat application, or another
appropriate application technique. The adhesive 32 assists in retaining absorbent
particulate material in place during formation of the absorbent cores 2. While the
apparatus 12 is shown as including adhesive applicator 30, it is recognized that

such an adhesive applicator 30 is not required.

[0069] After adhesive 32 is applied to the form-on web 16, the web 16
continues downstream in the machine direction 22 and is brought into proximity
to the forming drum 24, where the form-on web 16 is then drawn onto the forming
drum 24 via vacuum pressure. As shown in FIG. 2, and now also in FIG. 3, an
example forming drum 24 may include a movable, cylindrical outer forming
surface 34 extending around the circumference of the forming drum 24. The

forming drum 24 is mounted on a drive shaft 28 that is driven in rotation by a

14
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suitable motor (not shown) to rotate the forming drum 24 in direction 26, so as to
coincide with and match the translation of the form-on web 16 in the machine

direction 22.

[0070] A vacuum system 36 is located radially inwardly of the forming surface
34 that is in fluid communication with the forming surface 34 for drawing air
through vacuum openings 38 formed therein. The vacuum system 36 includes a
suitable arrangement of ducts or conduits (not shown) that extend between the
forming surface 34 and a vacuum source 40 (e.g., an exhaust fan), such that a
vacuum may be communicated to the forming surface 34. The vacuum
communicated to the forming surface 34 acts to conform the form-on web 16 onto
the forming drum 24 as the form-on web 16 advances around the forming drum
24 and also helps to pull absorbent particulate material to the forming surface 34,

as will be explained further below.

[0071] According to embodiments, the forming surface 34 is configured to
include one or more pockets or depressions 42 defined on the circumferential
surface 34 thereof in which absorbent cores are formed. The one or more
depressions 42 extend and/or are aligned along the circumferential dimension
(i.e., machine direction 22). In the illustrated embodiment, a single, continuous
depression 42 is defined on the forming surface 34 in which a continuous
absorbent core is formed (that can be later segmented or cut into discrete pads).
In other embodiments, it is recognized that a plurality of discrete depressions 42
may be defined in the forming surface 34 and aligned in the circumferential

dimension in which discrete absorbent cores are formed.

[0072] In order to define the depression 42 in the forming surface 34, an
arrangement of cover plates 44 may be attached to the forming drum 24 on the
forming surface 34. The cover plates 44 may be operatively held and mounted
on the forming surface 34 by employing any suitable attachment mechanism,
including a system of nuts and bolts or other fasteners, as non-limiting examples.
The cover plates 44 cover a portion of the forming surface 34 in order to block

the vacuum in particular portions of the forming surface 34. The cover plates 44
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define the depression 42 and provide for communication of the vacuum in the
depression 42, with the cover plates 44 allowing for differently shaped absorbent
cores to be formed on the forming drum 24 depending on the specific

configuration or construction of the cover plates 44.

[0073] As shown in FIG. 3, each cover plate 44 is configured to define a three-
dimensional depression 42 that is defined by one or more side walls 46 and a
floor 48. The side walls 46 define the shape of the depression 42 (and of the
resulting absorbent core that is produced), and the walls 46 may be formed as
vertical walls or as sloped walls, according to embodiments. The height of the
walls 46, and corresponding depth of the depression 42, may vary depending
upon the particulars of the manufacturing process for forming the absorbent
cores, including the dimensions and/or type of form-on web 16 and the desired

thickness of the absorbent core to be formed, as examples.

[0074] The floor 48 of the depression 42 includes a baffle or screen 50 that
permits airflow therethrough, such that a vacuum can be communicated through
the forming surface 34 (i.e., vacuum openings 38) and through the floor 48. A
vacuum that is communicated through the floor 48 allows for the form-on web 16
to be suctioned down into the depression 42 and retained therein and also allows
absorbent particulate material that is deposited into the depression 42 (on the

form-on web 16) to be retained.

[0075] Referring again now to FIG. 2, as the forming drum 24 rotates in the
direction 26, and with the form-on web 16 attracted via vacuum into the
depression 42 of the forming drum 24, the form-on web 16 enters a particulate
material deposition system 52 that is positioned adjacent to a portion of the
forming drum 24. Inside of the particulate material deposition system 52,
particulates of absorbent material 54 (e.g., the absorbent material 8 of FIG. 1, for
example, including SAP and fluff) are deposited onto the form-on web 16. More
specifically, the absorbent particulate material 54 is deposited onto the form-on
web 16 and within the depression 42 formed on the forming drum 24. Within the

depression 42, the absorbent particulate material 54 is delivered onto the
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adhesive 32 applied on the form-on web 16 so that the particulate material 54

becomes stabilized or immobilized on the form-on web 16 by the adhesive 32.

[0076] According to the illustrated embodiment, the particulate material
deposition system 52 may perform a single application of absorbent particulate
material 54 onto the form-on web 16 within the depression 42. In such an
embodiment, a mixture of SAP granules, fluff, and absorbent material binder may
be delivered to the deposition system 52 from one or more hoppers 56, with a
connecting pipe 58 extending between each hopper 56 and the deposition system
52 in order to transport the particulate material 54 therebetween. In the illustrated
embodiment, a single hopper 56 is provided from which the absorbent particulate
material 54 is provided to the particulate material deposition system 52. In some
embodiments, the connecting pipe(s) 58 may include a metering device (not
shown) that operates to ensure that only a specified amount (for instance, by
volume or by weight) of particulate material 54 flows through the connecting pipe
58 per unit of time. In some embodiments, the particulate material deposition
system 52 may perform multiple applications of absorbent particulate material 54
onto the form-on web 16 within the depression 42, so as to provide for a layered
construction of particulate material 54 in the core and/or to provide different
compositions of particulate material 54 (e.g., SAP to fluff ratio) in different regions

or sections of the absorbent core.

[0077] According to one embodiment, after absorbent particulate material 54
has been deposited onto the form-on web 16 and within the depression 42 at a
desired location, excess particulate material 54 may be removed and/or the top
surface of the particulate material smoothed via a scarfing unit 60. The scarfing
unit 60 functions to scrape off particulate and/or fibrous material 54 that may
extend up past the level of the depression 42 (i.e., up past walls 46), with the
removed particulate material 54 being discharged and recycled back into the

system through a discharge 61.

[0078] After exiting the particulate material deposition system 52, the form-on

web 16, now containing adhesive 32 and particulate material 54, proceeds to a
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location 62 on the forming drum 24 where a second continuous web of nonwoven
material 64 (hereafter, a “cover web 64" for purposes of simplicity) is applied
thereto. The cover web 64 may be unwound from a roll 66 of cover web material
and may be transported proximate the forming drum 24 via one or more material
handling rollers 68. In one embodiment, the cover web 64 may be a narrower web

than the form-on web 16.

[0079] Asthe coverweb 64 is being advanced by the material handling roller(s)
68 toward the forming drum 24, an adhesive applicator 70 applies adhesive 32 to
the cover web 64. In some examples, the adhesive 32 may be a hot-melt
adhesive, such as either a contact hot-melt adhesive or a non-contact hot-melt
adhesive, with the adhesive 32 being applied using any suitable application
technique or techniques, including a spray application, a slot-coat application, or
another appropriate application technique. In some embodiments, the adhesive

applicator 70 may be omitted.

[0080] After the cover web 64 has reached the location 62 and been applied
onto the form-on web 16 and particulate material 54, edges of the wider form-on
web 16 may be folded over and bonded to the cover web 64 so as to enclose the
particulate material 54 within the webs 16, 64. A nip roll 72 may be positioned
immediately downstream from the location 62 that acts to press the form-on web
16 and down onto the cover web 64 and to press the cover web 64 down onto
the particulate material 54, thereby forming a continuous absorbent core (or

discrete absorbent cores, such as the absorbent core 2 illustrated in FIG. 1).

[0081] Upon securing the cover web 64 to the form-on web 16 and particulate
material 54, the resulting absorbent core(s) 2 may be transferred off of the forming
drum 24 and onto an adjacent transfer drum 74. In one embodiment, the transfer
drum 74 may include a knife or other cutting element 76 thereon (or adjacent
thereto) that cuts a continuous absorbent core (formed in the continuous
depression 42) into discrete pads, such as absorbent cores 2. The discrete
absorbent cores 2 are rotated along the face of the transfer drum 74 and

subsequently deposited onto a conveyer 78, for example, for further processing.
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[0082] While the apparatus 12 of FIG. 2 is shown as joining the cover web 64
with the form-on web 16 and particulate material 54 at a location 62 that is
upstream from transfer drum 74, it is recognized that the cover web 64 could
instead be joined to the form-on web 16 and particulate material 54 at a location
that is downstream from transfer drum 74, such as at a location on the conveyer
78. In such an embodiment, edges of the wider form-on web 16 would be folded
over the particulate material 54 prior to the cover web 64 being applied. The cover
web 64 would then be applied onto and over the folded edges of the form-on web
16 (and onto the particulate material 54), such that the cover wrap 64 is positioned

on the outside of the form-on web 16.

[0083] As previously indicated, it is desirable that one or more of the form-on
web 16 and cover web 64 used in the manufacture of the absorbent cores 2 be
structured as a pleated web. The pleated web(s) accommodate an expansion of
the absorbent core 2 that might occur during use (e.g., when the particulate
material 54 is exposed to liquid exudates), as folds in the pleated web(s) would
unfold upon swelling of the particulate material 54. Unfolding of the pleated
web(s) in this manner maintains the integrity of the absorbent core 2, such as by
preventing tearing of the webs 16, 64, and providing for proper performance of

the absorbent core 2.

[0084] To provide for structuring the form-on web 16 and/or cover web 64 as a
pleated web, a pleating system 80 is included in the apparatus. The pleating
system 80 may include one or multiple pleating units 82 therein each positioned
to act on the form-on web 16 or the cover web 64 as they advance in the machine
direction 22, and prior to the webs 16, 64 being introduced to the forming drum
24. That is, as the form-on web 16 and cover web 64 advance in the machine
direction 22, each of the webs 16, 64 may be fed into a respective pleating unit
82 (e.g., pleating units 82a, 82b) that functions to form one or more folds therein.
The pleating unit 82 forms folds in the web 16, 64 that are oriented and run in the
machine direction 22. The running folds formed in the machine direction 22 cause

portions of the web 16, 64 to overlap in a cross-machine direction 84 (see FIGS.
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4A-4C and FIGS. 5-8), thereby forming a continuous pleated web of material that
is used to fabricate the absorbent cores 2. While two pleating units 82a, 82b are
shown as being included in the apparatus 12, i.e., a pleating unit 82a for the form-
on web 16 and a pleating unit 82b for the cover web 64, it is recognized that only
a single pleating unit 82 could be included in the apparatus 12 when only one of

the form-on web 16 and cover web 64 is to be configured as a pleated web.

[0085] Referring to FIGS. 4A-4C, exemplary pleating units are shown in
greater detail such as may be provided for the pleating unit 82. Referring first to
FIG. 4A, the pleating unit 82 includes a web entry side 86 and a web exit side 88,
with the web 16, 64 being fed into the pleating unit 82 at the web entry side 86
and advancing in the machine direction 22 to the web exit side 88. At the web
entry side 86, a top roll 90 and a bottom roll 92 are positioned to form a nip
therebetween through which the web 16, 64 is fed. The rolls 90, 92 are configured
to include one or more features 94 thereon that circumscribe the face of the rolls
90, 92. The features 94 may be provided as corresponding protrusions and
depressions formed in/on the rolls 90, 92 and that make contact with the web 16,
64 as it passes through the nip between the rolls 90, 92. The features 94 function
to stress or “break” the web 16, 64 at desired locations (i.e., along break lines) in
the cross-machine direction 84 in a manner that better provides for the web to be
subsequently folded. As a result, the web 16, 64 is predisposed to be

subsequently folded to form pleats.

[0086] The web 16, 64 then advances in the machine direction 22 to an
arrangement of folding skis 96 and a folding board 98 (held in place by support
rods 100) that function to form folds in the web 16, 64 as it runs in the machine
direction 22. As shown in FIG. 4A, the folding skis 96 and folding board 98 are
positioned in an overlapped arrangement. Each of the folding skis 96 has a
generally flat end surface 102 on an upstream facing end thereof that is aligned
in the cross-machine direction 84, with a protrusion extending outward therefrom
downstream in the machine direction 22. The folding skis 96 are positioned above

the folding board 98 and overlap therewith, and the web 16, 64 is aligned with the
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folding skis 96 in the cross-machine direction 84 so that the breaks formed in the
web 16, 64 (by features 94) align with the folding skis 96. As the web 16, 64
travels in the machine direction 22, a central region of the web 16, 64 is fed
beneath the folding board 98, while side regions of the web 16, 64 are fed into an
area between the folding board 98 and folding skis 96. The web 16, 64 is then
controlled and constrained into a pleated shape when traveling in the machine
direction 22 as portions thereof pass below the folding board 98, between the
folding skis 96 and the folding board 98, and are guided about and over the folding
skis 96. In one embodiment, the folding board 98 preferably remains level over
its entire span (in the machine direction 22) while the folding skis 96 are in a plane
that declines in the Z-direction as the folding skis 96 extend downstream in the
machine direction 22. At the entrance of the folding skis 96, the vertical clearance
between the folding skis 96 and the folding board 98 is approximately equal to
the thickness of the web 16, 64 and provides sufficient clearance so that portions
of the web 16, 64 can be threaded between the folding skis 96 and the folding
board 98. At the exit of the folding skis 96, the folding skis 96 interfere with the
folding plate 46 in the Z-direction to constrain the pleats of web 16, 64

therebetween.

[0087] Referring to FIG. 4B, pleating unit 82 is shown according to another
embodiment. The pleating unit 82 is structurally similar to the pleating unit of FIG.
4A, except that the features thereof are arranged in an inverse configuration. That
is, at the web entry side 86, the positioning of the top roll 90 and bottom roll 92
(i.e., of the protrusions and depressions formed in/on the rolls 90, 92) is flipped
vertically, such that the breaks formed on the web 16, 64 predispose the web to
folding in an inverse direction from those that would be formed with the pleating
unit of FIG. 4A. The positioning of the folding skis 96 and folding board 98 is also
flipped vertically in the pleating unit 82 of FIG. 4B, with the folding board 98
positioned above the folding skis 96 and overlapping therewith, and with the
support rod(s) 100 extending up from a base 104 of the pleating unit 82 to support
the folding board 98. The web 16, 64 is then controlled and constrained into a

pleated shape when traveling in the machine direction 22 as portions thereof pass
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above the folding board 98, between the folding skis 96 and the folding board 98,
and are guided about and beneath the folding skis 96.

[0088] Referring to FIG. 4C, pleating unit 82 is shown according to yet another
embodiment. The pleating unit 82 of FIG. 4C differs from the pleating units 82 of
FIGS. 4A and 4B in that it forms a greater number of break lines and folds in the
web 16, 64. At the web entry side 86, each of the top roll 90 and bottom roll 92
include a plurality of features 94 thereon that interact with each other to cause
break lines to be formed on the web 16, 64. The web 16, 64 advances in the
machine direction 22 to an arrangement of folding skis 96 that are staggered in
the cross-machine direction 84 and further positioned in an overlapped
arrangement. Each of the folding skis 96 has a generally flat end surface 102 on
an upstream facing end thereof that is aligned in the cross-machine direction 84,
with a protrusion extending outward therefrom downstream in the machine
direction 22. The web 16, 64 is aligned with the folding skis 96 in the cross-
machine direction 84 so that the break lines on the web 16, 64 align with the
folding skis 96. The web 16, 64 is controlled and constrained into a pleated shape
when traveling in the machine direction 22 as it passes between and over the
folding skis 96. In the configuration shown in FIG. 4C, pleating unit 82 is

configured to form three (3) folds.

[0089] According to embodiments, it is contemplated that the number and/or
location of folding skis 96 and folding boards 98 in the pleating units 82 of FIGS.
4A-4C are adjustable to control the number, location, and/or size of the
continuous folds formed in the web 16, 64. That is, the number and location (in
the cross-machine direction 84) of the folding skis 96 and folding boards 98 may
be controlled according to the number and location of the folds to be formed in
the web 16, 64.

[0090] Examples of pleated webs 16, 64 that may be output from the pleating
system 80 are illustrated in FIGS. 5-8, according to embodiments, with the
pleated web(s) shown as part of a wrapped absorbent core 2. As shown in the

illustrated examples, the number and/or location of folds 106 formed in one or
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more of the web(s) 16, 64 may be varied based on the configuration of the
pleating system 80, including the number of pleating units 82 and the
configuration of each pleating unit 82, so as to provide one or more pleated webs

16, 64 of a desired configuration for the absorbent core 2.

[0091] Referring to FIG. 5, a core wrap configuration is shown where the form-
on web 16 is a pleated web and the cover web 64 is an unpleated web. The
pleated form-on web 16 is output from the pleating unit 82a (FIG. 2), with the
pleating unit 82a configured to form an arrangement of folds 106 on the form-on

web 16 that define a single pleated section 108.

[0092] Referringto FIG. 6, another core wrap configuration is shown where the
form-on web 16 is a pleated web and the cover web 64 is an unpleated web. The
pleated form-on web 16 is output from the pleating unit 82a (FIG. 2), with the
pleating unit 82a configured to form an arrangement of folds 106 on the form-on
web 16 that define a plurality of pleated sections 108, such as three (3) pleated

sections 108 as shown in FIG. 6.

[0093] Referringto FIG. 7, another core wrap configuration is shown where the
form-on web 16 is a pleated web and the cover web 64 is an unpleated web.
Similar to the core wrap configuration of FIG. 5, an arrangement of folds 106 is
formed on the form-on web 16 that define a single pleated section 108, but in the
embodiment of FIG. 7 the orientation of the folds 106 (and the resulting pleated
section 108) is reversed, with such inverting of the folds 106 being provided by

reconfiguring of the pleating unit 82a.

[0094] Referring to FIG. 8, a core wrap configuration is shown where both the
form-on web 16 and the cover web 64 are pleated webs. The pleated form-on
web 16 is output from the pleating unit 82a (FIG. 2), with the pleating unit 82a
configured to form an arrangement of folds 106 on the form-on web 16 that define
a single pleated section 108. The pleated cover web 64 is output from the pleating
unit 82b (FIG. 2), with the pleating unit 82b configured to form an arrangement of

folds 106 on the cover web 64 that define a single pleated section 108.
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[0095] Referring again now to FIG. 2, for one or both of the form-on web 16
and cover web 64 that are acted upon by a pleating unit 82, the web 16, 64 exits
the pleating unit 82 and continues downstream to an associated bonding unit 112
and optionally to adhesive applicator 30. As previously described, the adhesive
applicator 30 may apply adhesive to the web 16, 64 to assist in retaining
absorbent particulate material in place during formation of the absorbent cores 2.
According to embodiments, the adhesive applicator 30 may apply adhesive 32 to
the form-on web 16 and/or cover web 64 according to a pattern that is determined
based on the number and location of folds 106 formed in the pleated web 16, 64.
Specifically, and as shown in FIGS. 5-8 as examples, the adhesive 32 may be
applied to the web 16, 64 in a pattern that defines adhesive zones 110a and
adhesive-free zones 110b, with the adhesive zones 110a aligned with non-
overlapped portions of the pleated web 16, 64 and the adhesive-free zones 110b
aligned with overlapped portions of the pleated web 16, 64. As seen in FIGS. 5-
8, the adhesive 32 is not applied to locations (in the cross-machine direction 84)
where folds 106 are formed in the pleated form-on web 16, 64, but only to non-

overlapped portions of the pleated form-on web 16, 64.

[0096] Regarding bonding unit 112, the bonding unit 112 may be configured to
form bonds of a suitable type on the web 16, 64, which according to
embodiments, may be ultrasonic bonds, adhesive bonds, or bonds formed by the
application of heat and pressure to the web 16, 64. In the embodiment illustrated
in FIG. 2, each bonding unit 112 is configured as an ultrasonic bonding unit that
includes an ultrasonic horn 114 and an anvil 116 that interact to form ultrasonic
bonds on the web 16, 64. That is, in operation of the bonding unit 112, the pleated
web 16, 64 advances in the machine direction 22 and passes through a gap
between the ultrasonic horn 114 and anvil 116. During the bonding process, the
pleated sections 108 (i.e., folded over portions) of the web 16, 64 are exposed to
an ultrasonic emission from the ultrasonic horn 114 that increases the vibration
of the particles in the web 16, 64. The ultrasonic emission or energy is
concentrated at specific bond points, as may be controlled by a pattern on the

anvil 116, so as to form ultrasonic bonds on web 16, 64 where frictional heat fuses
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the folded web portions together. According to embodiments, the ultrasonic horn
114 and/or anvil 116 may be controlled or configured to provide for a consistent
bond pattern in the machine direction 22 or an intermittent bond pattern in the
machine direction 22, such as sections of strong bonds and weak bonds or
sections of bonds and no bonds, according to embodiments. For an intermittent
bond pattern, the ultrasonic horn 114 may be controlled to vary the ultrasonic
emission therefrom to control the bond pattern, or the anvil 116 may have
patterned features thereon (e.g., ridges or bonding points, indicated at 116a) to

control the bond pattern, as examples.

[0097] While the bonding unit 112 is shown and described as an ultrasonic
bonding unit, the bonding unit 112 could be configured to form bonds of alternate
types. As one example, the bonding unit 112 may be in the form of a heated roller
configured to intermittently apply heat and pressure at spaced apart intervals on
the web 16, 64, so as to bond the folded portions of the web. As another example,
the bonding unit 112 may be provided as an adhesive applicator configured to
dispense a fugitive adhesive to the web 16, 64, so as to bond the folded portions
of the web. In such embodiments, the bonding unit 112 again could be controlled
to provide for a consistent bond pattern in the machine direction 22 or an

intermittent bond pattern in the machine direction 22.

[0098] According to embodiments, bonds 118 formed by the bonding unit 112
(see FIGS. 5-8) are configured to retain the folds 106 in the pleated web 16, 64
throughout fabrication of the absorbent core 2, which may include process steps
such as a laydown on the forming drum 24 and transfer off of the forming drum
24 onto the transfer drum 74 and conveyor 78, for example. That is, the bonds
118 are configured to retain the folds 106 in the pleated web 16, 64 such that the
final, fabricated absorbent core 2 has a form-on web 16 and/or cover web 64 that

is pleated.

[0099] At least a portion of the bonds 118 (and potentially all of the bonds 118)
that maintain the folds 106 in the pleated web 16, 64 are defined as substantially

detachable or temporary bonds (hereafter “substantially temporary bonds”). The
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strength of the substantially temporary bonds 118 is great enough to adequately
hold the overlapped portions of the pleated section 108 together throughout
fabrication of the absorbent core 2 and further when the absorbent core 2 (i.e.,
the absorbent particulate material 54) is in use and remains substantially dry. In
addition, the strength of the substantially temporary bonds 118 is sufficiently low
such that the bonds are caused to break or release during use by a wearer when
exposed to liquid exudates. That is, as liquid exudates enter the absorbent core
2 and cause the absorbent particulate material 54 therein to swell, an outward
pushing force is exerted on the webs 16, 64 by the swelling particulate material
54 that causes the substantially temporary bonds 118 to break or release (i.e.,
delaminate), such that the at least some portions of the pleated material of the
web(s) 16, 64 unfold. Thus, the strength of the substantially temporary bonds 118
may be characterized as being sufficiently low so as to not excessively constrict
the swelling expansion of absorbent particulate polymer materials during the
absorption of liquid, as being preferably less than the separating force imparted
by the swelling of the absorbent particulate material 54 when the particulate
material 54 is exposed to liquids, and as being preferably configured to release
at an applied load which is less than the load needed to break the bonds 118

without excessively tearing the web(s) 16, 64 when such webs are wetted.

[00100] According to some embodiments, bonds 118 in different areas of the
pleated web(s) 16, 64 may have different strengths so as to provide for either a
targeted or phased unfolding of sections of the pleated web(s) 16, 64 during use
of the absorbent core 2. In a targeted unfolding of sections of the pleated web(s)
16, 64, a first portion of the bonds 118 may be substantially temporary bonds
configured to break upon exertion of a force thereon resulting from swelling of the
particulate material 54, while a second portion of the bonds 118 may stay intact
after swelling of the particulate material 54 (i.e., “substantially permanent bonds”).
In a phased unfolding of sections of the pleated web(s) 16, 64, a first portion of
substantially temporary bonds 118 may be configured to initially break upon
exertion of a lower force thereon resulting from swelling of the particulate material

54 and a second portion of substantially temporary bonds 118 may be configured
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to later break upon exertion of a higher force thereon resulting from additional
swelling of the particulate material 54. In this manner, the expansion of specified
portions of the absorbent core 2 can be controlled and/or phased in a desired

manner, so as to further improve performance of the absorbent core 2.

[00101] Examples of absorbent cores 2 that may include bond patterns thereon
that provide for a targeted unfolding of sections of the pleated web(s) 16, 64 (i.e.,
that include substantially temporary bonds and substantially permanent bonds)
are illustrated in FIGS. 9A-9D and FIGS. 10A-10D, according to embodiments.

[00102] Referring firstto FIGS. 9A-9D, an example three-dimensional absorbent
core 120 is provided that may be fabricated using the apparatus 12 (FIG. 2). The
absorbent core 120 generally includes a front region 122, a rear region 124, and
a crotch region 126 positioned between the front and rear regions 122, 124. As
shown, the front and rear regions 122, 124 include an increased amount of
absorbent particulate material 54 as compared to the crotch region 126, such that
the front and rear regions 122, 124 are thicker than the crotch region 126 and
able to absorb greater amounts of liquid therein. It is recognized that fabrication
of the thicker front and rear regions 122, 124 and the thinner crotch region 126
may be achieved via inclusion of three-dimensional depressions 42 in the forming
drum 24 that accommodate varying amounts of absorbent particulate material 54
in the regions 122, 124, 126.

[00103] In the illustrated embodiment, the form-on web 16 and cover web 64
are provided as pleated webs in the absorbent core 120, although it is possible
that one of the form-on web 16 and cover web 64 could be unpleated. As best
shown in FIGS. 9C and 9D, for the folds 106 and resulting pleated section 108
provided in the webs 16, 64, the pattern of the bonds 118 formed on the pleated
section 108 varies between the front and rear regions 122, 124 and the crotch
region 126 — with bonds 118 being formed more densely in the crotch region 126
(to provide substantially permanent bonds, indicated as 118a) and more sparsely
in the front and rear regions 122, 124 (to provide substantially temporary bonds,

indicated as 118b). As previously described, the density of the bonds may be
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enabled by operation of the bonding unit 112, such as via use of a patterned and
phased anvil 116 that interacts with the ultrasonic horn 114 to provide sections of
denser and sparser bonds 118. With the denser pattern of bonds 118a being
provided in the crotch region 126 and acting as substantially permanent bonds,
the folds 106 in the webs 16, 64 in the crotch region 126 may be constrained from
unfolding upon swelling of the particulate material 54 — thereby limiting expansion
of the crotch region 126 when the absorbent core 120 is exposed to liquid
exudates. Comparatively, with the sparser pattern of bonds 118b being provided
in the front and rear regions 122 and acting as substantially temporary bonds,
124, the folds 106 in the webs 16, 64 in the front and rear regions 122, 124 may
be allowed to unfold upon swelling of the particulate material 54 — thereby
allowing for greater expansion of the front and rear regions 122, 124 when the
absorbent core 120 is exposed to liquid exudates. Accordingly, a targeted
expansion of the absorbent core 120 is enabled in the front, rear, and crotch
regions 122, 124, 126 thereof via the distinct bond patterns provided in the
pleated section 108 of the webs 16, 64.

[00104] Referring now to FIGS. 10A-10D, another example absorbent core 130
is provided that may be fabricated using the apparatus 12 (FIG. 2). The absorbent
core 130 again generally includes a front region 132, a rear region 134, and a
crotch region 136 positioned between the front and rear regions 132, 134. In the
absorbent core 130, the composition of the absorbent particulate material 54 in
the front and rear regions 132, 134 may differ as compared to the crotch region
136, such as by the front and rear regions 132, 134 including a greater
percentage of SAP (and less fluff) than the crotch region 136 and therefore being
able to absorb greater amounts of liquid therein. It is recognized that the differing
compositions of the particulate material 54 in the front and rear regions 132, 134
and the crotch region 136 may be achieved via controlled operation of the

particulate material deposition system 52 of the apparatus 12.

[00105] In the illustrated embodiment, the form-on web 16 and cover web 64

are provided as pleated webs in the absorbent core 130, although it is possible
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that one of the form-on web 16 and cover web 64 could be unpleated. As best
shown in FIGS. 10C and 10D, for the folds 106 and resulting pleated section 108
provided in the webs 16, 64, the pattern of the bonds 118 formed on the pleated
section 108 varies between the front and rear regions 132, 134 and the crotch
region 136 — with bonds 118 being formed more densely in the crotch region 136
(to provide substantially permanent bonds, indicated as 118a) and more sparsely
in the front and rear regions 132, 134 (to provide substantially temporary bonds,
indicated as 118b). As previously described, the density of the bonds may be
enabled by operation of the bonding unit 112, such as via use of a patterned and
phased anvil 116 that interacts with the ultrasonic horn 114 to provide sections of
denser and sparser bonds 118. With the denser pattern of bonds 118a being
provided in the crotch region 136 and acting as substantially permanent bonds,
the folds 106 in the webs 16, 64 in the crotch region 136 may be constrained from
unfolding upon swelling of the particulate material 54 — thereby limiting expansion
of the crotch region 136 when the absorbent core 130 is exposed to liquid
exudates. Comparatively, with the sparser pattern of bonds 118b being provided
in the front and rear regions 132, 134 and acting as substantially temporary
bonds, the folds 106 in the webs 16, 64 in the front and rear regions 132, 134
may be allowed to unfold upon swelling of the particulate material 54 — thereby
allowing for greater expansion of the front and rear regions 132, 134 when the
absorbent core 130 is exposed to liquid exudates. Accordingly, a targeted
expansion of the absorbent core 130 is enabled in the front, rear, and crotch
regions 132, 134, 136 thereof via the distinct bond patterns provided in the
pleated section 108 of the webs 16, 64.

[00106] While the apparatus 12 described above is indicated as having material
rolls 18, 66 that provide a form-on web 16 and separate cover web 64 for
fabricating absorbent cores 2, it is recognized that the absorbent cores 2 could
be formed using only a single web of material. That is, a single continuous web
of material could be provided that is folded over during fabrication to enclose

particulate material 54 therein and form the absorbent cores 2.
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[00107] Referring now to FIG. 11, a schematic diagram of an example
apparatus 138 is illustrated that may form absorbent cores 2 using only a single
material web. The apparatus 138 shares many common components with the
apparatus 12 of FIG. 2, and thus like components in apparatus 138 are numbered
identically to those in apparatus 12. To facilitate fabrication of absorbent cores 2
using only a single material web, a wide form-on web 140 is provided from a
material roll 18. The form-on web 140 can be characterized as including a central
section 142 and side sections 144 (see FIGS. 12-14) that are arranged side-by-
side in the cross-machine direction 84, with the side sections 144 having a width
sufficient to provide for a folding-over thereof to cover the central section 142

when folded inwardly.

[00108] In operation of the apparatus 138, the form-on web 140 provided by
material roll 18 is advanced to the pleating unit 82 (of pleating system 80), with
the central section 142 of the web being passed through the pleating unit 82 to
form folds 106 therein, as previously described in detail in FIGS. 4A-4C. With the
central section 142 thus configured as a pleated web, the form-on web 140
continues downstream to the bonding unit 112, optionally through the adhesive
applicator 30, and to the forming drum 24. The form-on web 140 is drawn onto
the forming drum 24 via vacuum, as previously described, with the central section
142 of the form-on web 140 being suctioned down into the depression 42 (FIG.
3), while the side sections 144 remain outside of the depression 42. Absorbent
particulate material 54 is deposited within the depression 42 and onto the central
section 142 as the form-on web 140 rotates about the forming drum 24 in the

machine direction 22.

[00109] Upon rotating to a location adjacent the transfer drum 74, the form-on
web 140 and the particulate material 54 contained thereon are transferred off of
the forming drum 24 and onto the transfer drum 74. The form-on web 140 and
the particulate material 54 are rotated along the face of the transfer drum 74 and
subsequently deposited onto a conveyer 78. Upon being deposited onto the

conveyor 78, a folding unit 146 acts on the form-on web 140 to fold the side
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sections 144 over the particulate material 54, such that the particulate material
54 is surrounded by the form-on web 140. According to embodiments, the folding
unit 146 may include any known folding device(s), such as one or more plow
folding devices, one or more folding boards, or one or more roller edge folding
devices, as non-limiting examples. The folding unit 146 folds the side sections
144 inwardly, in the cross-machine direction 84, over and on top of the particulate
material 54. The side sections 144 may be of such a width that they overlap each
other in the cross-machine direction 84 upon being folded over (see FIGS. 12-14

for example).

[00110] Upon folding of the form-on web 140, the resulting absorbent core(s) 2
may be cut by a knife or other cutting element 148 thereon that cuts a continuous
absorbent core (formed in the continuous depression 42) into discrete pads, such
as absorbent cores 2. The discrete absorbent cores 2 may then continue to

advance along conveyer 78 for further processing.

[00111] Examples of a pleated form-on web 140 that may be output from the
pleating unit 82 are illustrated in FIGS. 12-14, according to embodiments, with
the pleated web shown as part of a wrapped absorbent core 2. As shown in the
illustrated examples, the number and/or location of folds 106 formed in the web
140 may be varied based on the configuration of the pleating unit 82, so as to

provide a pleated web 140 of a desired configuration for the absorbent core 2.

[00112] Referringto FIG. 12, a core wrap configuration is shown where the form-
on web 140 is a pleated web that includes folds 106 therein that define a single

pleated section 108.

[00113] Referring to FIG. 13, another core wrap configuration is shown where
the form-on web 140 is a pleated web that includes folds 106 therein that define
a plurality of pleated sections 108, such as three (3) pleated sections 108 in the

illustrated embodiment.

[00114] Referring to FIG. 14, another core wrap configuration is shown where

the form-on web 140 is a pleated web that includes folds 106 therein that define
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a single pleated section 108. In the embodiment of FIG. 14, the orientation of the
folds 106 (and the resulting pleated section 108) is reversed as compared to FIG.
12, with such inverting of the folds 106 being provided by reconfiguring of the
pleating unit 82a.

[00115] FIG. 15 illustrates another apparatus 150 that may form absorbent
cores 2 using only a single material web. The apparatus 150 differs from the
apparatus 138 of FIG. 11 only in the manner in which the form-on web 140 is
introduced and combined with the absorbent particulate material 54. In the
apparatus 150, the particulate material 54 is deposited directly into the
depression(s) 42 of the forming drum 24 — without there being a form-on web first
provided to the forming drum 24 onto which the particulate material 54 would be
deposited (as in FIG. 11). Particulate material 54 is thus deposited into the
depression(s) 42 and compressed therein (e.g., via suction of the vacuum system
36 that causes the particulate material 54 to pack tightly together) to provide a
bulk of particulate material 54 that is later transferred off of the forming drum and

onto the transfer drum 74.

[00116] Inthe embodiment of FIG. 15, the form-on web 140 provided by material
roll 18 is advanced to a pleating unit 82 (of pleating system 80), with the central
section 142 of the web being passed through the pleating unit 82 to form folds
106 therein, as previously described in detail in FIGS. 4A-4C. With the central
section 142 thus configured as a pleated web, the form-on web 140 continues
downstream to the bonding unit 112 and optionally through the adhesive
applicator 30. Next, rather than being provided onto a forming drum, the pleated
form-on web 140 is instead routed to the conveyor 78, with the pleated form-on
web 140 being fed onto the conveyor 78 at a location upstream from the transfer
drum 74. Upon the pleated form-on web 140 advancing along the conveyor 78 to
a location adjacent the transfer drum 74, the bulk of particulate material 54
(formed in the depression(s) 42 of the forming drum) is transferred off of the
transfer 74 and onto the form-on web 140 (i.e., onto the central section 142 of the
form-on web 140, as shown in FIGS. 12-14). With the particulate material 54
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deposited on the form-on web 140, the folding unit 146 then acts on the form-on
web 140 to fold the side sections 144 over the particulate material 54, such that
the particulate material 54 is surrounded by the form-on web 140 (see FIGS. 12-

14 for example).

[00117] Upon folding of the form-on web 140, the resulting absorbent core(s) 2
may be cut by a knife or other cutting element 148 thereon that cuts a continuous
absorbent core (formed in the continuous depression 42) into discrete pads, such
as absorbent cores 2. The discrete absorbent cores 2 may then continue to

advance along conveyer 78 for further processing.

[00118] While the apparatuses 12, 138 described above are indicated as having
a pleating system 80 that functions to form folds in the web(s) 16, 64 prior to the
web(s) 16, 64 being fed onto the forming drum 24, it is recognized that other
apparatus embodiments could provide for pleating of a web (e.g., form-on web
140) after the web has exiting the forming drum 24. That is, a pleating unit could
be positioned downstream from the forming drum to create folds in the form-on

web 140 after it has been removed from the forming drum 24.

[00119] Referring now to FIG. 16, a schematic diagram of an example
apparatus 152 is illustrated that forms a pleated form-on web 140 after it has been
removed from the forming drum 24. The apparatus 152 shares many common
components with the apparatus 138 of FIG. 11, and thus like components in

apparatus 152 are numbered identically to those in apparatus 138.

[00120] Referring to FIG. 16 and now also to FIG. 17, in operation of the
apparatus 152, the form-on web 140 provided by material roll 18 is advanced to
the forming drum 24, where a central section 142 of the form-on web 140 is
suctioned down into the depression 42 (FIG. 3), while side sections 144 remain
outside of the depression 42. Absorbent particulate material 54 is deposited
within the depression 42 and onto the central section 142 as the form-on web 140
rotates about the forming drum 24 in the machine direction 22. Upon rotating to

a location adjacent the transfer drum 74, the form-on web 140 and the particulate
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material 54 contained thereon are transferred off of the forming drum 24 and onto
the transfer drum 74. The form-on web 140 and the particulate material 54 are
rotated along the face of the transfer drum 74 and subsequently deposited onto

the conveyer 78.

[00121] Upon the form-on web 140 and the particulate material 54 being
deposited onto the conveyor 78, a pleating unit 82¢ (such as previously described
above in FIGS. 4A-4C) that is positioned adjacent the conveyor 78 acts on the
form-on web 140 to form folds 106 in the side sections 144 thereof, in order to
defined pleated sections 108 on the web 140. The pleated form-on web 140 then
exits the pleating unit 82c and progresses to one or more bonding units 112 that
bond folds 106 formed in the form-on web 140, as previously described, thereby
securing pleated sections 108 of the web. Subsequent to such bonding, the
pleated form-on web 140 proceeds to a folding unit 146 that acts on the form-on
web 140 to fold the side sections 144 over the particulate material 54, such that
the particulate material 54 is surrounded by the form-on web 140. Upon folding
of the form-on web 140, the resulting absorbent core(s) 2 may be cut by a knife
or other cutting element 148 thereon that cuts a continuous absorbent core
(formed in the continuous depression 42) into discrete pads, such as absorbent
cores 2. The discrete absorbent cores 2 may then continue to advance along

conveyer 78 for further processing.

[00122] An example of a pleated form-on web 140 that may be provided from
the apparatus 152 is illustrated in FIG. 17, according to an embodiment, with the
pleated web shown as part of a wrapped absorbent core 2. As shown in the
illustrated example, the pleating unit 82c forms folds 106 in the form-on web 140
such that, upon a fold-over of the side sections 144 over the particulate material
54, pleated sections 108 are provided on opposing sides of the absorbent core
2.

[00123] Apparatuses described above are therefore operable to perform a
method of forming an absorbent structure, such as the absorbent core 2. The

apparatus 12 operates to feed a continuous web layer (i.e., form-on web 16) from
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a first material source in a machine direction 22. The form-on web 16 is drawn
onto a forming drum 24 rotating in the machine direction 22, with the forming
drum 24 including a depression 42 provided on an outer circumferential surface
34 thereof into which at least a portion of the form-on web 16 is drawn. The
apparatus 12 further operates to deposit an absorbent material 54 onto the form-
on web 16 and within the depression 42 and enclose the absorbent material 54
between the form-on web 16 and another web layer to form an absorbent core,
with the another web layer being either a folded-over portion of the form-on web
16 or a separate cover web 64. The apparatus 12 further operates to pleat one
or more of the webs 16, 64 provided to the apparatus by forming folds therein
that cause portions of the web 16, 64 to overlap in a cross-machine direction, with
each of the folds comprising a continuous fold running in the machine direction
22. The apparatus 12 then operates to bond the overlapped portions of the web
16, 64 together to create substantially detachable or temporary bonds having a
strength less than a separating force imparted by the absorbent material 54 being
exposed to a liquid, wherein the substantially detachable or temporary bonds
retain the one or more folds in the continuous pleated web layer when the

absorbent material is in a substantially dry state

[00124] While embodiments described above provide an apparatus and method
for forming a wrapped absorbent core (e.g., absorbent core 2) with one or more
pleated web layers having substantially temporary bonds, it is recognized that
other embodiments of the apparatus and method could be provided that pleat
additional web layers that are utilized in an overall disposable absorbent article.
That is, the absorbent core 2 may be incorporated into a disposable absorbent
article that includes additional web layers, such as a liquid permeable front sheet
and a liquid impermeable backing sheet, between which the absorbent core is
disposed. According to embodiments, an apparatus and method may provide for
pleating of the backing sheet, in addition to pleating a core wrap of the absorbent
core 2. Pleating of the backing sheet could be performed via a pleating unit similar
to as previously described, with a finished absorbent core 2 (with one or more

pleated web layers thereon) being deposited onto the pleated backing sheet
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during fabrication of the disposable absorbent article. The pleated backing sheet
provides for additional expansion in the disposable absorbent article during the
absorption of liquid exudates, similar to as previously described with expansion

of the core wrap(s) of the absorbent core 2.

[00125] Referring now to FIG. 18, a schematic diagram of an example
apparatus 160 is illustrated that may form absorbent cores 2 using a flat forming
screen rather than a core forming drum as used in the previously described

embodiments.

[00126] The apparatus 160 includes a feed mechanism 14 that operates to
provide a wide form-on web 140 from a material roll 18 and feed the web in a
machine direction 22. The form-on web 140 provided by material roll 18 is
advanced to a pleating unit 82, with a central section 142 of the form-on web 140
being passed through the pleating unit 82 to form folds 106 therein, such as
according to any of the pleating configurations previously illustrated in FIGS. 12-
14. With the central section 142 thus configured as a pleated web, the form-on
web 140 continues downstream to a bonding unit 112 that operates to form bonds
118 configured to retain the folds 106 in the pleated form-on web 140 throughout
fabrication of the absorbent core 2. That is, the bonds 118 are configured to retain
the folds 106 in the form-on web 140 such that the final, fabricated absorbent
core 2 has a pleated form-on web 140. As previously described, at least a portion
of the bonds 118 that maintain the folds 106 in the pleated web 16, 64 are
characterized as substantially temporary bonds configured to break or release
during use by a wearer when exposed to liquid exudates. That is, as liquid
exudates enter the absorbent core 2 and cause the absorbent particulate material
54 therein to swell, an outward pushing force is exerted on the form-on web 140
by the swelling particulate material 54 that causes the substantially temporary
bonds 118 to break or release, such that the at least some portions of the pleated

form-on web 140 unfold.

[00127] Upon exiting the bonding unit 112, the pleated form-on web 140

advances to a conveyor 162 that includes a perforated flat forming screen 164
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thereon. The pleated form-on web 140 is retained on the forming screen 164 and
advanced in the machine direction 22 by the conveyor 162. As the pleated form-
on web 140 advances, it passes under an applicator unit 166 that applies a
mixture of absorbent particulate material 54 and melt blown adhesive fibers 168.
Adhesive 168 is supplied to the applicator unit 166 from a hot melt adhesive
dispensing system 170 or other source, with the applicator unit 166 applying
adhesive 168 in the form of filaments, beads, or extrusions to the pleated form-
on web 140. The absorbent particulate material 54 is fed from a feeder 172,
through a chute 174, and to a distributor or vibrating pan 176 that may deposit
the absorbent particulate material 54 directly into an air stream which carries the
adhesive fibers 168 to the pleated form-on web 140, according to one example.
By depositing absorbent particulate material 54 into the air stream, the particulate
material commingles and combines with the adhesive fibers 168 such that
particulate material 54 and adhesive fibers 168 are applied simultaneously to the
pleated form-on web 140, thereby forming a bulk of absorbent particulate material

54 for the resulting absorbent core 2.

[00128] After application of the absorbent particulate material 54 and adhesive
fibers 168 onto the pleated form-on web 140, a folding unit 146 acts on the form-
on web 140 to fold the side sections 144 over the particulate material 54 (and
intermixed adhesive fibers 168), such that the particulate material 54 is
surrounded by the form-on web 140 (see FIGS. 12-14, as examples). According
to embodiments, the folding unit 146 may include any known folding device(s),
such as one or more plow folding devices, one or more folding boards, or one or
more roller edge folding devices, as non-limiting examples. In this manner, the

apparatus 160 forms a wrapped absorbent core 2 using the forming screen 164.

[00129] Beneficially, embodiments of the invention thus provide a method and
apparatus for forming an absorbent core having a pleated outer wrap.
Overlapping sections of the pleated outer wrap are bonded together such that
folds in the wrap are maintained after formation of the absorbent core. At least

some of the bonds between the overlapping sections of the pleated outer wrap
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are formed such that, upon a swelling of absorbent particulate material in the
absorbent core during use, the bonds may selectively break to allow the pleated
outer wrap to expand. That is, the bonds are formed as substantially temporary
bonds having a bond strength great enough to maintain the folds in the outer wrap
during forming of the wrapped absorbent structure and when the absorbent
material is in a substantially dry state, but that then break upon a wetting of the
absorbent core to allow the pleated outer wrap to expand, thereby

accommodating swelling of the absorbent particulate material.

[00130] Therefore, according to one embodiment of the invention an apparatus
for forming a wrapped absorbent structure includes a feeding mechanism
configured to feed a continuous web layer in a machine direction and a core-
forming drum rotating about an axis of rotation and positioned downstream in the
machine direction from the feeding mechanism to receive the continuous web
layer, the core-forming drum comprising at least one depression provided on an
outer circumferential surface of the forming drum onto which the continuous web
layer is drawn. The apparatus also includes a deposition system configured to
apply absorbent material onto the continuous web layer and into the at least one
depression, a web application unit configured to apply another continuous web
layer over the continuous web layer and the absorbent material to enclose the
absorbent material between the continuous web layer and the another continuous
web layer and form a wrapped absorbent structure, and a pleating system
comprising one or more pleating units, the pleating system configured to form one
or more folds in the continuous web layer, the another continuous web layer, or
both the continuous web layer and the another continuous web layer, each of the
one or more folds comprising a continuous fold running in the machine direction
so as to form a pleated web layer having portions overlapped in a cross-machine
direction. The apparatus further includes an attachment means configured to form
substantially temporary bonds in the overlapped portions of the pleated web
layer, the substantially temporary bonds having a bond strength great enough to

maintain the continuous fold in the wrapped absorbent core during forming of the
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wrapped absorbent structure and when the absorbent material is in a

substantially dry state.

[00131] According to another embodiment of the invention, a method of forming
a wrapped absorbent structure includes feeding a continuous web layer from a
first material source in a machine direction and drawing the continuous web layer
onto a forming drum rotating in the machine direction at a first location, the
forming drum including at least one depression provided on an outer
circumferential surface of the forming drum onto which at least a portion of the
continuous web layer is drawn. The method also includes depositing an
absorbent material onto the continuous web layer and within the at least one
depression and enclosing the absorbent material between the continuous web
layer and another continuous web layer at a second location downstream from
the first location in the machine direction. For one of or both of the continuous
web layer and the another continuous web layer, the method further includes
forming a pleated web layer comprising one or more folds that overlap portions
of the pleated web in a cross-machine direction, each of the one or more folds
comprising a continuous fold running in the machine direction, and bonding the
overlapped portions of the pleated web layer together to create substantially
detachable or temporary bonds having a strength less than a separating force
imparted by the absorbent material being exposed to a liquid. The substantially
detachable or temporary bonds retain the one or more folds in the continuous
pleated web layer during forming of the wrapped absorbent structure and when

the absorbent material is in a substantially dry state.

[00132] According to still another embodiment of the invention, an apparatus for
forming a wrapped absorbent structure includes a core-forming drum rotating
about an axis of rotation and having at least one depression provided on an outer
circumferential surface of the forming drum, a deposition system configured to
apply absorbent material into the at least one depression to provide one or more
bulks of absorbent material, a feeding mechanism configured to feed a

continuous web layer in a machine direction, and a pleating unit configured to
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form one or more folds in the continuous web layer, each of the one or more folds
comprising a continuous fold running in the machine direction so as to form a
pleated web layer having portions overlapped in a cross-machine direction. The
apparatus also includes an attachment means configured to form substantially
temporary bonds in the overlapped portions of the pleated web layer, the
substantially temporary bonds having a bond strength great enough to maintain
the continuous fold in the wrapped absorbent core during forming of the wrapped
absorbent structure and when the absorbent material is in a substantially dry
state. The apparatus further includes a transfer mechanism configured to transfer
the one or more bulks of absorbent material off of the core-forming drum and onto
the pleated web layer moving in the machine direction and a folding unit
positioned downstream from the transfer mechanism in the machine direction,
the folding unit configured to fold side sections of the pleated web layer over the

one or more bulks of absorbent material to wrap the absorbent material.

[00133] While the invention has been described in detail in connection with only
a limited number of embodiments, it should be readily understood that the
invention is not limited to such disclosed embodiments. Rather, the invention can
be modified to incorporate any number of variations, alterations, substitutions, or
equivalent arrangements not heretofore described, but which are commensurate
with the spirit and scope of the invention. Additionally, while various embodiments
of the invention have been described, it is to be understood that aspects of the
invention may include only some of the described embodiments. Accordingly, the
invention is not to be seen as limited by the foregoing description but is only

limited by the scope of the appended claims.
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CLAIMS

What is claimed is:

1. An apparatus for forming a wrapped absorbent structure, the
apparatus comprising:

a feeding mechanism configured to feed a continuous web layer in
a machine direction;

a core-forming drum rotating about an axis of rotation and
positioned downstream in the machine direction from the feeding mechanism to
receive the continuous web layer, the core-forming drum comprising at least one
depression provided on an outer circumferential surface of the forming drum onto
which the continuous web layer is drawn;

a deposition system configured to apply absorbent material onto the
continuous web layer and into the at least one depression;

a web application unit configured to apply another continuous web
layer over the continuous web layer and the absorbent material, to enclose the
absorbent material between the continuous web layer and the another continuous
web layer and form a wrapped absorbent structure;

a pleating system comprising one or more pleating units, the
pleating system configured to form one or more folds in the continuous web layer,
the another continuous web layer, or both the continuous web layer and the
another continuous web layer, each of the one or more folds comprising a
continuous fold running in the machine direction so as to form a pleated web layer
having portions overlapped in a cross-machine direction; and

an attachment means configured to form substantially temporary
bonds in the overlapped portions of the pleated web layer, the substantially
temporary bonds having a bond strength great enough to maintain the continuous
fold in the wrapped absorbent core during forming of the wrapped absorbent

structure and when the absorbent material is in a substantially dry state.

2. An apparatus according to claim 1, wherein the substantially
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temporary bonds have a bond strength greater than a separating force imparted

on the pleated web layer by the core-forming drum.

3. An apparatus according to any of claims 1 or 2, wherein the
attachment means comprises an ultrasonic bonding unit and the substantially
temporary bonds comprise ultrasonic bonds, the ultrasonic bonding unit including
an ultrasonic horn and an anvil that interact to form the ultrasonic bonds on the

pleated web layer.

4. An apparatus according to any of claims 1 to 3, wherein each of the
one or more pleating units comprises:

a top roll and a bottom roll positioned to form a nip therebetween
through which the continuous web layer or the another continuous web layer is
fed, the top and bottom rolls including features thereon that act on the continuous
web layer or the another continuous web layer to predispose the web layer to
folding; and

a folding board and one or more folding skis positioned downstream
in the machine direction from the top and bottom rolls, the folding board and the
one or more folding skis positioned in an overlapped arrangement;

wherein the continuous web layer or the another continuous web
layer is controlled and constrained into a pleated shape when traveling in the

machine direction as it passes the one or more folding skis and the folding board.

. An apparatus according to any of claims 1 to 4, wherein the
substantially temporary bonds comprise a first portion of bonds and a second
portion of bonds, with the first portion of bonds having a lower bond strength than

the second portion of bonds.
6. An apparatus according to any of claims 1 to 5, wherein the

attachment means is further configured to form permanent bonds in the

overlapped portions of the pleated web layer.
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7. An apparatus according to claim 6, wherein the wrapped absorbent
structure comprises a front region, a rear region, and a crotch region positioned
between the front and rear regions; and

wherein the attachment means is configured to form the
substantially temporary bonds in the front region and the rear region and form the

permanent bonds in the crotch region.

8. An apparatus according to any of claims 1 to 7, wherein the
continuous web layer comprises a first section of a form-on web and the another
continuous web layer comprises one or more second sections of the form-on web
offset from the first section in the cross-machine direction; and

wherein the web application unit comprises a folding unit configured
to fold the one or more second sections over the first section and over the

absorbent material.

9. An apparatus according to any of claims 1 to 7, wherein the
continuous web layer comprises a form-on web and the another continuous web
layer comprises a cover web; and

wherein the web application unit comprises:
a second feeding mechanism that feeds the cover web in the
machine direction; and
a nip roll that applies the cover web over the form-on web

and the absorbent material.

10 A method of forming a wrapped absorbent structure, the method
comprising:
feeding a continuous web layer from a first material source in a
machine direction;
drawing the continuous web layer onto a forming drum rotating in
the machine direction at a first location, the forming drum including at least one
depression provided on an outer circumferential surface of the forming drum onto

which at least a portion of the continuous web layer is drawn;
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depositing an absorbent material onto the continuous web layer and
within the at least one depression;
enclosing the absorbent material between the continuous web layer
and another continuous web layer at a second location downstream from the first
location in the machine direction; and
wherein for one of or both of the continuous web layer and the
another continuous web layer, the method further comprises:
forming a pleated web layer comprising one or more folds
that overlap portions of the pleated web in a cross-machine direction, each of the
one or more folds comprising a continuous fold running in the machine direction;
and
bonding the overlapped portions of the pleated web layer
together to create substantially detachable or temporary bonds having a strength
less than a separating force imparted by the absorbent material being exposed
to a liquid;
wherein the substantially detachable or temporary bonds
retain the one or more folds in the continuous pleated web layer during forming
of the wrapped absorbent structure and when the absorbent material is in a

substantially dry state.

11. A method according to claim 10, wherein creating the substantially
detachable or temporary bonds comprises forming ultrasonic bonds between the
overlapped portions of the continuous pleated web layer, via an ultrasonic
bonding unit including an ultrasonic horn and an anvil that interact to form the

ultrasonic bonds.

12. A method according to claim 10 or 11, wherein creating the
substantially detachable or temporary bonds comprises:
forming a first portion of substantially detachable or temporary
bonds having a first bond strength; and
forming a second portion of substantially detachable or temporary

bonds having a second bond strength greater than the first bond strength;
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wherein the first portion of substantially detachable or temporary
bonds break before the second portion of substantially detachable or temporary
bonds when exposed to the separating force imparted by the absorbent material

being exposed to a liquid.

13. A method according to any of claims 10 to 12, further comprising
bonding the overlapped portions of the continuous pleated web layer together to
create permanent bonds, in addition to the substantially detachable or temporary

bonds.

14. A method according to claim 13, wherein the wrapped absorbent
structure comprises a front region, a rear region, and a crotch region positioned
between the front and rear regions, and wherein the method comprises:

creating the substantially detachable or temporary bonds in the
front region and the rear region; and

creating the permanent bonds in the crotch region.

15. A method according to any of claims 10 to 14, wherein the
continuous web layer comprises a form-on web and the another continuous web
layer comprises a cover web, and wherein enclosing the absorbent material
between the continuous web layer and the another continuous web layer
comprises:

feeding the cover web from a second material source in the
machine direction; and
guiding the cover web over a nip roll to apply the cover web over

the form-on web and the absorbent material.

16. A method according to claim 15, wherein forming the pleated web
layer and bonding the overlapped portions of the pleated web layer are performed

for both the form-on web and the cover web.

17. A method according to any of claims 10 to 14, wherein the
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continuous web layer comprises a first section of a form-on web and the another
continuous web layer comprises one or more second sections of the form-on web
offset from the first section in the cross-machine direction, and wherein enclosing
the absorbent material between the continuous web layer and the another
continuous web layer comprises folding the one or more second sections over

the first section and over the absorbent material.

18. A method according to any of claims 10 to 17, wherein forming the
pleated web layer comprises passing one of or both of the continuous web layer
and the another continuous web layer through a respective pleating unit
configured to form the one or more folds that overlap portions of the pleated web

in the cross-machine direction.

19.  An apparatus for forming a wrapped absorbent structure, the
apparatus comprising:

a core-forming drum rotating about an axis of rotation, the core-
forming drum comprising at least one depression provided on an outer
circumferential surface of the forming drum;

a deposition system configured to apply absorbent material into the
at least one depression to provide one or more bulks of absorbent material;

a feeding mechanism configured to feed a continuous web layer in
a machine direction;

a pleating unit configured to form one or more folds in the
continuous web layer, each of the one or more folds comprising a continuous fold
running in the machine direction so as to form a pleated web layer having portions
overlapped in a cross-machine direction;

an attachment means configured to form substantially temporary
bonds in the overlapped portions of the pleated web layer, the substantially
temporary bonds having a bond strength great enough to maintain the continuous
fold in the wrapped absorbent core during forming of the wrapped absorbent
structure and when the absorbent material is in a substantially dry state;

a transfer mechanism configured to transfer the one or more bulks
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of absorbent material off of the core-forming drum and onto the pleated web layer
moving in the machine direction; and

a folding unit positioned downstream from the transfer mechanism
in the machine direction, the folding unit configured to fold side sections of the
pleated web layer over the one or more bulks of absorbent material to wrap the

absorbent material.

20.  An apparatus according to claim 19, wherein the substantially
temporary bonds comprise a first portion of bonds and a second portion of bonds,
with the first portion of bonds having a lower bond strength than the second

portion of bonds.

21.  Anapparatus according to claim 19, wherein the attachment means
is further configured to form permanent bonds in the overlapped portions of the

pleated web layer.

22. An apparatus according to claim 21, wherein the wrapped
absorbent structure comprises a front region, a rear region, and a crotch region
positioned between the front and rear regions; and

wherein the attachment means is configured to form the
substantially temporary bonds in the front region and the rear region and form the

permanent bonds in the crotch region.

23.  Anapparatus according to any of claims 19 to 22, wherein the bond
strength of the substantially temporary bonds is low enough that the substantially
temporary bonds break or release when the absorbent material swells responsive

to being wetted.
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