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BOXER-STYLE ABSORBENT UNDERPANT AND METHOD OF MAKING SAME

BACKGROUND OF THE INVENTION

The present invention pertains to methods of making pants having side
seams. More particularly, the present invention pertaiﬁg to methods of making boxer shorts
having side seams. The boxer shorts may be absorbent or non-absorbent.

Pant-like garments have numerous applications including disposable
clothing, training pants, feminine care products, adult incontinence products, disposable
swimwear, or the like. Pant-like disposable garments are typically three-dimensional
products with closed sides so that the product has a unitary waist opening and two leg
openings. The wearer raises and lowers the garment to apply the product. Three-
dimensional, boxer shorts-like products are particularly appealing because the boxer shorts
look more like conventional articles of clothes.

Many disposable pants are formed as composite structures in which several
components are combined to form a product specifically suited to its intended purpose. For
example, disposable pants often include one or more absorbent materials intended to
absorb various bodily exudates such as urine, menstrual fluid, and/or sweat. Such products
may include a liquid permeable bodyside liner and a liquid impermeable outer cover, and
can include other materials and features such as elastic materials and containment
structures.

However, many disposable pants can be aesthetically unappealing. Existing
disposable absorbent pants can be overly bulky and can resemble disposable baby diapers.
Various attempts have been made to provide disposable pants having an improved, more
clothing-like appearance. However, disposable pants, particularly disposable absorbent
boxer shorts, present many manufacturing challenges. In part, this is due to the high speed
that is necessary to economically produce relatively low-cost disposable absorbent
products. Product design is often compromised by cost and manufacturing constraints,
resulting in disposable pants that lack aesthetic appeal and product function.

Thus, what is lacking and needed in the art are garment-like, aesthetically

appealing boxer shorts, as well as methods of efficiently manufacturing such boxer shorts.
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SUMMARY OF THE INVENTION

In response to the above-referenced unfulfilled need in the art, new pants,
and methods for manufacturing such pants, have been invented. The material for the
garment shell of the pant is handled as a flat web throughout assembly until seaming in
order to streamline the assembly.

One aspect of the invention pertains to a method of making a pant having
side seams. The method can be carried out using either machine direction assembly or
cross-machine direction assembly. One embodiment of the method involves: providing a
flat web and cutting at least one slit in selected areas of the flat web. In a cross-machine
direction embodiment, the entire flat web is folded and the fold in the flat web is cut to
provide for leg openings. The front region and back region of the flat web are joined
together to form side seams and individual pants are cut from the flat web. In a machine
direction embodiment, the flat web must be cut prior to the folding step. The method can
include the step of attaching an absorbent structure to the flat web.

Another aspect of the present invention pertains to a pant made from a
single flat web. One embodiment of the pant includes: a garment shell having a front
region, a back region, a crotch region, and at least one leg opening; and at least one side-to-
side crotch seam extending from the crotch region to the at least one leg opening.

The present invention relates to a wide variety of absorbent and non-
absorbent pants, including training pants, swim pants, diaper pants, incontinence garments,
feminine care products, health care garments, apparel for institutional, industrial and
consumer use, or other garments. Disposable absorbent pants are adapted to be worn
adjacent the body of a wearer to absorb and contain various exudates discharged from the
body.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objects and features of this invention will be better
understood from the following detailed description taken in conjunction with the drawings,
wherein:

Fig. 1A is a perspective view of one embodiment of a pant according to the
present invention;

Fig. 1B is a front view of one embodiment of a pant according to the present

invention;
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Fig. 2 a plan view of the garment shown in Fig. 1A, showing the side facing
a wearer without an absorbent structure;

Fig.3 a plan view of the garment shown in Fig. 1A, showing the side
facing a wearer with an absorbent structure;

Fig. 4 is a top view of a flat web for making pants according to the present
invention in the cross-machine direction;

Fig. 5 is a top view of the flat web of Fig. 4 including slits in the flat web;

Fig. 6 is a top view of the flat web of Fig. 5 showing the flaps folded back
onto the flat web;

Fig. 7 is a top view of the flat web of Fig. 5 showing the flaps removed from
the flat web;

Fig. 8 is a perspective view of the flat web of Fig. 6 in the folded position;

Fig. 9A is a perspective view of Fig. 8 after cutting the fold in the web;

Fig. 9B is a perspective view of Fig. 9A after formation of the side-to-side
crotch seams;

Fig. 10 is a front view of Fig. 9B and further including a waist elastic
member;

Fig. 11 is a schematic view of one embodiment of the method of the present
invention showing an individual pant cut from the web;

Fig. 12 is a top view of a flat web for making pants according to the present
invention in the machine direction;

Fig. 13 a top view of the flat web of Fig. 12 including slits in the flat web

Fig. 14 is a top view of the flat web of Fig. 13 showing the flaps folded back
onto the flat web;

Fig. 15 is a top view of the flat web of Fig. 13 showing the flaps removed
from the flat web;

Fig. 16 is a top view of Fig. 14 and further including a waist elastic member;
and

Fig. 17 is a side perspective view of one embodiment of the method of the
present invention showing an individual pant in a folded position prior to formation of the

side seams.
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DEFINITIONS

Within the context of this specification, each term or phrase below will
include the following meaning or meanings.

“Attached” refers to the joining, adhering, connecting, bonding, or the like,
of two elements. Two elements will be considered to be attached together when they are
attached directly to one another or indirectly to one another, such as when each is directly
attached to intermediate elements.

“Boxer shorts” refers to a pant, trunks, briefs, and the like that have leg
structures which generally extend below the crotch when worn.

"Bonded" refers to the joining, adhering, connecting, attaching, or the like,
of two elements. Two elements will be considered to be bonded together when they are
bonded directly to one another or indirectly to one another, such as when each is directly
bonded to intermediate elements.

“Comprising” is inclusive or open-ended and does not exclude additional,
unrecited elements or method steps.

"Connected" refers to the joining, adhering, bonding, attaching, or the like,
of two elements. Two elements will be considered to be connected together when they are
connected directly to one another or indirectly to one another, such as when each is directly
connected to intermediate elements.

"Disposable" refers to articles which are designed to be discarded after a
limited use rather than being laundered or otherwise restored for reuse.

"Elastic,” "elasticized" and "elasticity" mean that property of a material or
composite by virtue of which it tends to recover its original size and shape after removal of
a force causing a deformation.

"Elastomeric" refers to a material or composite which can be elongated by at
least 25 percent of its relaxed length and which will recover, upon release of the applied
force, at least 10 percent of its elongation. It is generally preferred that the elastomeric
material or composite be capable of being elongated by at least 100 percent, more
preferably by at least 300 percent, of its relaxed length and recover, upon release of an
applied force, at least 50 percent of its elongation.

"Fabrics" is used to refer to all woven, knitted and nonwoven fibrous webs.
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“Flat web” comprises any material used for making garments that can be
provided and processed in a substantially open, unfolded state; while the web can possess
ripples or areas that do not lie exactly within an overall plane of the web, all points of the
web should be reasonably identifiable as constituents in either an upper or a lower surface
of the web. No portions of a flat web are enclosed or fixed into a loop or tunnel-like, or
three-dimensional configuration.

“Garment shell” refers to an outer cover or outer layer of a garment. In a
single-ply garment, the single layer of the garment is the garment shell.

“Garment insert” refers to an inner layer of a garment. The garment insert
provides a pant-like fit about a wearer’s lower torso, thereby serving as a form of built-in
underwear within the garment.

"Hydrophilic" describes fibers or the surfaces of fibers which are wetted by

the aqueous liquids in contact with the fibers. The degree of wetting of the materials can, in

turn, be described in terms of the contact angles and the surface tensions of the liquids and
materials involved. Equipment and techniques suitable for measuring the wettability of
particular fiber materials or blends of fiber materials can be provided by a Cahn SFA-222
Surface Force Analyzer System, or a substantially equivalent system. When measured with
this system, fibers having contact angles less than 90 are designated "wettable" or
hydrophilic, while fibers having contact angles greater than 90 are designated
"nonwettable" or hydrophobic.

"Layer" when used in the singular can have the dual meaning of a single
element or a plurality of elements.

"Liquid impermeable"”, when used in describing a layer or multi-layer
laminate, means that a liquid, such as urine, will not pass through the layer or laminate,
under ordinary use conditions, in a direction generally perpendicular to the plane of the
layer or laminate at the point of liquid contact. Liquid, or urine, may spread or be
transported parallel to the plane of the liquid impermeable layer or laminate, but this is not
considered to be within the meaning of "liquid impermeable" when used herein.

“Machine direction” refers to the length of a fabric in the direction in which
it is produced, as opposed to “cross-machine direction” which refers to the width of a fabric

in a direction generally perpendicular to the machine direction.
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The term “machine direction assembly” refers to a process in which
disposable absorbent products are manufactured in an orientation in which the products are
connected end-to-end or waist-to-waist, in the longitudinal direction shown by arrow 48 in
Fig. 13. A process utilizing a machine direction assembly entails products traveling
through a converting machine parallel to the direction of arrow 102, as opposed to “cross-
machine direction assembly” in which the products are connected side-to-side.

"Member" when used in the singular can have the dual meaning of a single
element or a plurality of elements.

"Nonwoven" and "nonwoven web" and “web” refer to materials and webs of
material which are formed without the aid of a textile weaving or knitting process.

"Operatively joined," with reference to the attachment of an elastic member
to another element, means that the elastic member when attached to or connected to the
element, or treated with heat or chemicals, by stretching, or the like, gives the element
elastic properties; and with reference to the attachment of a non-elastic member to another
element, means that the member and element can be attached in any suitable manner that
permits or allows them to perform the intended or described function of the joinder. The
joining, attaching, connecting or the like can be either directly, such as joining either
member directly to an element, or can be indirectly by means of another member disposed
between the first member and the first element.

“Side-to-side crotch seam” refers to an inner seam of a garment.

“Stretchable” means that a material can be stretched, without breaking, by at
least 50% (to 150% of its initial (unstretched) length) in at least one direction, suitably by
at least 100% (to 200% of its initial length), desirably by at least 150% (to at least 250% of
its initial length).

“Stretch bonded” refers to an elastic member being bonded to another
member while the elastic member is extended at least about 25 percent of its relaxed
length. Desirably, the term "stretch bonded" refers to the situation wherein the elastic
member is extended at least about 100 percent, and more desirably at least about 300
percent, of its relaxed length when it is bonded to the other member.

"Stretch bonded laminate" refers to a composite material having at least two

layers in which one layer is a gatherable layer and the other layer is an elastic layer. The
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layers are joined together when the elastic layer is in an extended condition so that upon
relaxing the layers, the gatherable layer is gathered.

"Surface" includes any layer, film, woven, nonwoven, laminate, composite,
or the like, whether pervious or impervious to air, gas, and/or liquids.

The term “targeted elastic regions” or “targeted elastic zones” refers to
isolated, often relatively narrow regions or zones in a single composite material or layer,
which have greater elastic tension than adjacent or surrounding regions or zones, as
described, for example, in U.S. Patent Application Serial No. 09/855,189, filed on May 14,
2001 (U.S. Publication US 2002/0002021, 03 January 2002) by Raymond Jeffrey May et
al. entitled “Targeted Elastic Laminate Having Zones of Different Basis Weights,” and in
U.S. Patent Application Serial No. 09/855,188, filed on May 14, 2001 (U.S. Publication US
2002/0009940, 24 January 2002) by Raymond Jeffrey May et al. entitled “Targeted Elastic
Laminate Having Zones of Different Polymer Materials,” which are incorporated herein by
reference.

The term “targeted elastic material” (“TEM”) refers to a single elastic
material or laminate having targeted elastic zones. TEMs include only materials or
laminates which are made in a single manufacturing process, and which are capable of
exhibiting targeted elastic properties without requiring an added elastic band or layer in the
targeted elastic region. TEMs do not include materials having elasticized regions achieved
through separate manufacture of an elastic band, and subsequent connection of the elastic
band to the underlying material.

“Three-dimensional garment” refers to a garment that cannot be laid flat
with all of its seams in one plane.

«7-slit” refers to creating a generally Z-shaped cut, slit, or aperture in a flat
web. The Z-slit may be made via one continuous slit, or multiple separate slits.

These terms may be defined with additional language in the remaining
portions of the specification.

DESCRIPTION OF PREFERRED EMBODIMENTS
As representatively illustrated in Fig. 1A, 1B and 2, an embodiment of a pant
10 of the present invention includes a garment shell 64. The garment shell 64 can include
a front region 22, a back region 24, a crotch region 26, an inner surface 28 which is

configured to contact the wearer, and an outer surface 30 opposite the inner surface 28
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which is configured to face away from the surface of the wearer’s body. The pant 10 also
defines a pair of longitudinally opposed waist edges, which are designated front waist
edge 38 and back waist edge 39. The front region 22 is contiguous with the front waist
edge 38, and the back region 24 is contiguous with the back waist edge 39. The front
region 22 includes the portion of the pant 10 which, when worn, is positioned on the front
of the wearer while the back region 24 includes the portion of the pant 10 which, when
worn, is positioned on the back of the wearer. The crotch region 26 of the pant 10
includes the portion of the pant which, when worn, is positioned between the legs of the
wearer and covers the lower torso of the wearer. As illustrated in Fig. 1, the front and
back regions 22 and 24 are joined together at side seams 54 and at side-to-side crotch
seams 56 to define a three-dimensional pant configuration having a waist opening 50 and
a pair of leg openings 52. In particular embodiments, the pant 10 can include an absorbent
structure 60. (Fig. 1). Various embodiments of these and other features will now be
described.

In particular embodiments, each of the side-to-side crotch seams 56 follows
a path which begins substantially at the crotch region 26 and terminates substantially at one
of the leg openings 52. In alterative embodiments, the side-to-side crotch seam 56 can
follow a path which begins substantially at the crotch region 26 and terminates at a point
before each leg opening 52. As another alternative, the side-to-side crotch seam 56 may be
a single seam extending substantially from one leg opening 52, through the crotch region
26 and to the other leg opening 52. As is known in the art, each side-to-side crotch seam
56 (or a single side-to-side crotch seam) can be an inward or outward fin seam or lap seam
(not shown).

The pant 10 also includes side seams 54 which connect the front region 22
to the back region 24 to create the pant 10. The side seams 54 can take any number of
forms, including both refastenable and non-refastenable seams as is known in the art. The
provision of the side seams 54 can be accomplished in the manner described in U.S. Patent
5,046,272, issued September 10, 1991 to Vogt et al., which is incorporated herein by
reference. As is known in the art, the side seams 54 can be inward or outward fin seams or
lap seams (not shown).

The pant 10 can also have a waist elastic member 58. The waist elastic

member 58 can be formed of any suitable elastic material. As is well known to those
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skilled in the art, suitable elastic materials include sheets, strands or ribbons of natural
rubber, synthetic rubber, or thermoplastic elastomeric polymers. The elastic materials can
be stretched and adhered to a substrate, adhered to a gathered substrate, or adhered to a
substrate and elasticized or shrunk, for example with the application of heat, such that
elastic constrictive forces are imparted to the substrate. In one particular embodiment, for
example, the waist elastic member 58 includes a plurality of dry-spun coalesced
multifilament spandex elastomeric threads sold under the trade name LYCRA® and
available from E.I. du Pont de Nemours and Company, Wilmington, Delaware, U.S.A. In
another particular embodiment, for example, the waist elastic member 58 includes Findley
HX 2695-01 adhesive laminated to two facings of 0.6 osy bicomponent
polypropylene/polyethylene spunbond. Alternatively, multiple strands of 310 decitex
LYCRA® may be also laminated at 250% elongation between the spunbond facings in
addition to the Findley adhesive. In particular embodiments, the elastic material includes a
stretch-thermal laminate (STL), a neck-bonded laminated (NBL), a reversibly necked
laminate, or a stretch-bonded laminate (SBL) material. Methods of making such STL,
NBL and SBL materials are well known to those skilled in the art and described in U.S.
Patent 4,663,220 issued May 5, 1987 to Wisneski et al.; U.S. Patent 5,226,992 issued July
13, 1993 to Morman; European Patent Application No. EP 0 217 032 published on April §,
1987 in the names of Taylor et al.; PCT Publication WO 01/88245 published on November
22, 2001 in the names of Welch, et al.; all of which are incorporated herein by reference.
Alternatively, the waist elastic member 58 can include other woven or nonwoven materials,
such as stretchable but inelastic materials.

As another alternative, for example, in embodiments produced in the cross-
machine direction discussed below, the waist elastic member 58 can be a targeted elastic
zone integrated into the material of the garment shell 64. As another alternative, the waist
elastic member 58 can be a “temporarily inhibited elastic.” “Temporarily inhibited
elastic” is described for example in U.S. Patent No. 5,545,158 issued August 13, 1996, to
Jessup, U.S. Patent No. 5,669,996 issued September 23, 1997, to Jessup, and U.S. Patent
No. 5,500,063 issued March 19, 1996, to Jessup, each of which is herein incorporated by
reference, and references cited therein.

The pant 10 can also include an absorbent structure 60. (Figs. 1A and 3).

The absorbent structure 60 can be attached to the garment shell 64 at the front waist edge
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38 and back waist edge 39, or at some point below the front waist edge 38 and back waist
edge 39 on the front region 22 and back region 24. Alternatively, the absorbent structure
60 can be attached to the garment shell 64 in the crotch region 26.

The absorbent structure 60 can be any structure which is generally
compressible, conformable, non-irritating to the skin, and capable of absorbing and
retaining liquids and certain body wastes. The absorbent structure 60 can be manufactured
in a wide variety of sizes and shapes, from a wide variety of liquid absorbent materials
commonly used in the art, and may be stretchable, non-stretchable, or elastic. For example,
the absorbent structure 60 can suitably include a matrix of hydrophilic fibers, such as a web
of cellulosic fluff, mixed with particles of a high-absorbency material commonly known as
superabsorbent material. In a particular embodiment, the absorbent structure 60 includes a
matrix of cellulosic fluff, such as wood pulp fluff, and superabsorbent hydrogel-forming
particles. The wood pulp fluff can be exchanged with synthetic, polymeric, meltblown
fibers or short cut homofil Cbicomponent synthetic fibers and natural fibers. The
superabsorbent particles can be substantially homogeneously mixed with the hydrophilic
fibers or can be nonuniformly mixed. The fluff and superabsorbent particles can also be
selectively placed into desired zones of the absorbent structure 60 to better contain and
absorb body exudates. The concentration of the superabsorbent particles can also vary
through the thickness of the absorbent structure 60. Alternatively, the absorbent structure
60 can include a laminate of fibrous webs and superabsorbent material or other suitable
means of maintaining a superabsorbent material in a localized area.

Suitable superabsorbent materials can be selected from natural, synthetic,
and modified natural polymers and materials. The superabsorbent materials can be
inorganic materials, such as silica gels, or organic compounds, such as crosslinked
polymers, for example, sodium neutralized polyacrylic acid. Suitable superabsorbent
materials are available from various commercial vendors, such as Dow Chemical Company
located in Midland, Michigan U.S.A., and Stockhausen GmbH & Co. KG, D-47805
Krefeld, Federal Republic of Germany. Typically, a superabsorbent material is capable of
absorbing at least about 15 times its weight in water, and desirably is capable of absorbing
more than about 25 times its weight in water.

In one embodiment, the absorbent structure 60 includes a blend of wood

pulp fluff and superabsorbent material. One preferred type of pulp is identified with the

10
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trade designation CR1654, available from U.S. Alliance, Childersburg, Alabama U.S.A,,
and is a bleached, highly absorbent sulfate wood pulp containing primarily soft wood fibers
and about 16 percent hardwood fibers. As a general rule, the superabsorbent material is
present in the absorbent structure 60 in an amount of from 0 to about 90 weight percent
based on total weight of the absorbent assembly. The absorbent structure 60 suitably has a
density within the range of about 0.10 to about 0.35 grams per cubic centimeter. The
absorbent structure 60 may or may not be wrapped or enconipassed by a suitable tissue
wrap that may help maintain the integrity and/or shape of the absorbent assembly.

The absorbent structure 60 can also incorporate other materials that are
designed primarily to receive, temporarily store, and/or transport liquid along the mutually
facing surface with absorbent structure 60, thereby maximizing the absorbent capacity of
the absorbent assembly. One suitable material is referred to as a surge layer (not shown)
and includes a material having a basis weight of about 50 to about 120 grams per square
meter, and including a through-air-bonded-carded web of a homogenous blend of
60 percent 3 denier type T-256 bicomponent fiber including a polyester core/polyethylene
sheath and 40 percent 6 denier type T-295 polyester fiber, both commercially available
from Kosa Corporation of Salisbury, North Carolina U.S.A.

In particular embodiments, the absorbent structure 60 is thin to provide a
slim, comfortable, non-bulky pant 10. Any suitable thin absorbent structure may be used,
such as for example, the thin absorbent described in WO 02/49565, published June 27,
2002, by Sawyer et al., which is incorporated herein by reference.

The absorbent structure 60 can include a pair of containment flaps 62 (Fig.
1A) which are configured to provide a barrier to the transverse flow of body exudates. A
flap elastic member (not shown) can be operatively joined with each containment flap 62 in
any suitable manner as is well known in the art. The elasticized containment flaps 62
define an unattached edge which assumes an upright, generally perpendicular configuration
in at least the crotch region 26 of the pant 10 to form a seal against the wearer’s body.
Suitable constructions and arrangements for the containment flaps 62 are generally well
known to those skilled in the art and are described in U.S. Patent 4,704,116 issued
November 3, 1987 to Enloe, which is incorporated herein by reference.

Alternatively, a pant-like garment insert could be used for the absorbent

structure 60. For example, the pant-like garment insert suitably includes a body side liner,
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an outer cover, and an absorbent assembly between the body side liner and the outer cover,
and side panels. An example of a suitable insert is a training pant, such as HUGGIES®
PULL-UPS® Disposable Training Pants, manufactured by Kimberly-Clark Corporation,
Neenah, Wisconsin, U.S.A.

As another alternative, a pad-type absorbent could be used for the absorbent
structure. The pad-type absorbent can be attached in the crotch-region 26 of the pant 10.
An example of a suitable pad-type absorbent is a feminine care pad such as KOTEX®
Feminine Napkins, KOTEX® LIGHTDAYS® disposable panty liners, or an incontinence
absorbent pad such as POISE® Feminine Guards and Pads or DEPEND® Guards for Men,
all manufactured by Kimberly-Clark Corporation, Neenah, Wisconsin, U.S.A.

The garment shell 64 is desirably constructed of materials which are
comfortable against the skin and non-irritating. It is contemplated that the garment shell 64
can be either disposable or durable, i.e., launderable, in the embodiments without an
absorbent structure, and disposable in the embodiments with an absorbent structure. Both
nonwoven and woven materials are contemplated for the garment shell 64. For example,
the garment shell 64 for pant 10 can be selected from a wide variety of materials, including
elastic, stretchable, or nonstretchable materials. The garment shell 64 can be a single layer
of material or a multi-layered laminate structure. A suitable material includes a spunbond
polypropylene nonwoven web having a basis weight preferably greater than 20 gsm (grams
per square meter). Another example of a suitable material is a neck-stretched 42 gsm
spunbond polypropylene nonwoven web. The garment shell 64 may also be made of those
materials of which the absorbent structure 60 is made. It is desired that the garment
shell 64 provide a relatively cloth-like texture to the wearer.

In particular embodiments, the garment shell 64 includes a stretchable
material, for example, the previously described stretch-bonded laminate material, the
previously described LYCRA® material, stretchable nylon, and the like. In addition, in
particular embodiments, to provide better fit through the crotch region 26, the garment
shell 64 can be elastomeric.

The present invention also includes various methods for making pants
having side seams from a flat web, as shall now be explained and illustrated. Referring to
Figs. 4 and 12, a single flat web 100 is provided moving in the direction represented by

arrow 102. Alternatively, two webs that are joined at their edges to form a double-width
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piece (not shown) can be used for the flat web 100. The flat web 100 can be composed of
any material previously described for the garment shell 64.

The method of the present invention can be carried out using machine
direction assembly so that arrow 102 can correspond to the longitudinal direction as shown
by arrow 48 (Fig. 13) with the products connected end to end or waist to waist.
Alternatively, the method of the present invention can be carried out using cross-machine
direction assembly so that arrow 102 can correspond to the transverse direction as shown
by arrow 49 (Fig. 5) with the products connected side-to-side.

In the cross-machine direction process (Figs. 5-11), a slit 104 is cut in the
flat web 100 in selected areas between cut lines 106. Cut lines 106 represent the areas
where the flat web 100 will eventually be cut to form individual pants 10. The width W
of flat web 100 in the cross-machine direction (Fig. 5) must be about twice the desired
length L of the pant 10 (Fig. 1). In particular embodiments, each slit 104 is provided
substantially in the center of the selected areas between the cut lines 106. Cutting the slit
104 can be accomplished, for example, using a rotary knife (not shown). Alternatively, any
other suitable slitting method known in the art can be used. Following cutting the slits 104,
any trim can be removed if necessary by vacuum (not shown).

In particular embodiments, slits 104 are z-slits as shown in Fig. 5. It is also
contemplated that the slit 104 can include any shape or pattern as long as the shape of the
slit 104 creates two triangular flaps. Each z-slit 104 includes three lines, an upper line
104A, a middle line 104B and a lower line 104C. Middle line 104B of the slit 104 is
desirably located in the center of the flat web 100 in the cross-machine direction and can
range in length from 5% to 30% of the width (W) of the flat web 100. Upper line 104A
and lower line 104C can range in length from 5% to 30% of the width (W) of the flat web
100. The length of lines 104A and 104C correspond to the length of each side-to-side
crotch seam 56.

Referring to Fig. 6, cutting the slit 104 defines two flaps 108 which can be
lifted up from the flat web 100 and folded back upon the flat web 100 by mechanical,
pneumatic or vacuum means known in the art. The flaps 108 can be attached to the flat
web 100 by ultrasonic, thermal or adhesive bonding, sewing or by any other appropriate
method known in the art. Cutting the slit 104 also defines two first seam edges 110 and

two second seam edges 112. The flaps 108 define an upper facing surface as shown in Fig.

13



10

15

20

25

30

WO 2004/047697 PCT/US2003/021825

6. Folding the flaps 108 back and bonding them to the flat web 100 minimizes any waste
in the manufacturing process that can be associated with removing and discarding portions
of the flat web 100. However, it is also contemplated that the flaps 108 can be removed by
any suitable method known in the art to define diamond shaped cut-outs. (Fig. 7).
Removing the flaps 108 also defines two first seam edges 110 and two second seam edges
112. (Fig. 7) Alternatively, a diamond (or any other suitable) shape piece can be removed
from the flat web 100 to define the first and second seam edges 110 and 112.

Figs. 6 and 10 also show waist elastic member 58 applied to the flat web
100 and on the folded web prior to formation of the side seams. The waist elastics 58 can
be applied by any method known in the art at any stage in the manufacturing of the pant 10.

Referring to Fig. 8, the flat web 100 can now be folded in the cross-machine
direction by methods known in the art. Folding the flat web 100 defines a fold 150 in the
flat web 100 running along the length of the flat web 100 in the direction of arrow 102.
Folding the flat web 100 also defines a first waist edge 152 and a second waist edge 154 of
the flat web 100, corresponding to the front waist edge 38 and the back waist edge 39 (Fig.
1) of the finished pant 10. The flat web 100 also defines an inner surface 28 and an outer
surface 30, corresponding to the inner and outer surfaces 28 and 30 of the pant (Fig. 1), and
a front region 22 and a back region 24 corresponding to the front and back regions 22 and
24 of the pant 10 (Fig. 1). It is also contemplated that the pants 10 can be made upside-
down, i.e., with the fold 150 facing upwardly (not shown).

Referring to Fig. 9A, in order to provide the leg openings 52 for the pant 10,
the fold 150 is cut by, for example, a rotary cutter (not shown). Alternatively, a water
cutter jet (not shown) or an ultrasonic cutter (not shown) may be used to cut the fold 150.
Alternatively, any other means known in the art may be used to cut the fold 150.

In particular embodiments, no z-slit is made in the flat web 100 and the
garment shell 64 of the pant 10 can be in a skirt format (not shown). Referring to Fig. 9B,
in particular embodiments, the side-to-side crotch seams 56 connecting the front region 22
of the flat web 100 to the back region 24 of the web 100 can be formed by conventional
bonding methods by, for example, ultrasonic, thermal or adhesive bonding. In particular
embodiments, adhesive can be added to the upper facing surface of the flaps 108 so that
after the flat web 100 is folded, the inner surface of the flat web 100 will attach to the upper

facing surface of the flaps. This will improve the garment-like appearance of the eventual
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crotch seams 56. Once folded, the upper facing surface of flap 108 integral with the back
region 24 will attach to the inner surface 28 of the front region 22 to form one crotch seam
56. Likewise, the upper facing surface of flap 108 integral with the front region 22 will
attach to the inner surface 28 of the back region 24 to form the other crotch seam 56.

As previously mentioned, in particular embodiments, the side-to-side crotch
seam 56 may be a single seam extending from one leg opening 52 through the crotch
region 26 to the other leg opening 52. In this embodiment, the single side-to-side crotch
seam may be formed using, for example, an ultrasonic plunge bonder (not shown), or a
rotary ultrasonic bonder (not shown), or by adhesive bonding.

The front and back regions 22 and 24 of the flat web 100 are bonded
together at a plurality of locations in the longitudinal direction 48 to define a plurality of
web side seams 160, each web side seam 160 positioned longitudinally (Fig. 11). The web
side seams 160 correspond to the side seams 54 in the pant 10 (Fig. 1). It is also
contemplated that the step of forming the side-to-side crotch seams 56 can be performed
prior to the step of forming the side seams. The web is cut by any suitable method known
in the art into a plurality of disposable pants 10, each disposable pant having a waist
opening 50, two leg openings 52, side seams 54, and a side-to-side crotch seam 56. The
cutting can be accomplished by rotary or plunge-type die cutting, ultrasonic cutting, laser,
or by any other method known in the art.

Referring to Figs. 1 and 3, in particular embodiments, in the cross-machine
direction process, an absorbent structure 60 is included in the pant 10. The absorbent
structure 60 can be introduced into the pant 10 by being attached to the flat web 100 in any
suitable manner known in the art at any point in the manufacturing process. In particular
embodiments, the absorbent structure 60 can be placed on top of the flaps 108 on the inner
surface 28 of the flat web 100. The absorbent structure 60 can be attached to the flat web
100 at the first waist edge 152 and second waist edge 154, or at some point below the first
waist edge 152 and second waist 154 on the front region 22 and back region 24. In the
cross-machine direction process, it is contemplated that the absorbent structure 60 can be
attached to the flat web 100 at any point prior to the folding step, and before formation of
the side seams 54. It is also contemplated that the absorbent structure 60 can be attached to
the flat web 100 after the folding of the flat web 100, but prior to formation of the side
seams. In addition, it is also contemplated that the absorbent structure 60 can be folded
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first and attached to the flat web 100. The attachment of the absorbent structure 60 can be
accomplished by ultrasonic, thermal or adhesive bonding, or any other suitable method
known in the art. Also, although it is contemplated to attach the absorbent structure 60
prior to folding and cutting off individual pants 10, it is also contemplated that the
absorbent structure 60 can be attached after folding and cutting the web into separate pieces
(not shown).

In the machine direction process (Figs. 12-17), a flat web 100 with width W
(Fig. 12) is provided in the direction of arrow 102. A slit 104 is cut in the flat web 100 in
selected areas between cut lines 106. (Fig. 13) Cut lines 106 represent the areas where the
flat web 100 will eventually be cut to form individual garment shells 64. The distance D
(Fig. 13) between each cut line 106 must be about twice the desired length L of the pant 10
(Fig. 1). In particular embodiments, each slit 104 is provided substantially in the center of
the selected areas between the cut lines 106. Cutting the slit 104 can be accomplished, for
example, using a rotary knife (not shown). Alternatively, any other suitable slitting method
known in the art can be used. This step of cutting a slit 104 can, as explained and
illustrated here, be performed before the step of cutting the flat web 100 along cut lines 106
to form individual garment shells 64. Alternatively, it is also contemplated that the step of
cutting the slits 104 can be performed after the step of cutting the flat web 100 into
individual garment shells 64. Following cutting the slits 104, any trim can be removed if
necessary by vacuum (not shown). |

In particular embodiments, slits 104 are z-slits as shown in Fig. 13. It is also
contemplated that the slit 104 can include any shape or pattern as long as the shape of the
slit 104 creates two triangular flaps. Each z-slit 104 includes three lines, an upper line
104A, a middle line 104B and a lower line 104C. Middle line 104B of the slit 104 is
desirably located in the center of the flat web 100 in the cross-machine direction and can
range in length from 5% to 30% of the width (W) of the flat web 100. Upper line 104A
and lower line 104 C can range in length from 5% to 30% of the width (W) of the flat web
100. The length of lines 104A and 104C correspond to the length of each side-to-side
crotch seam 56.

Referring to Fig. 14, cutting the slit 104 defines two flaps 108 which can be
lifted up from the flat web 100 and folded back upon the flat web 100 by mechanical,

pneumatic, or vacuum means known in the art. The flaps 108 can be attached to the flat
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web 100 by ultrasonic, thermal or adhesive bonding, or by any other appropriate method
known in the art. Cutting the slit 104 also defines two first seam edges 110 and two second
seam edges 112. The flaps 108 define an upper facing surface as shown in Fig. 14.
Folding the flaps 108 back and bonding them to the flat web 100 minimizes any waste in
the manufacturing process that can be associated with removing and discarding portions of
the flat web 100. However, it is also contemplated that the flaps 108 can be removed by
any suitable method known in the art (Fig. 15). Removing the flaps 108 also defines two
first seam edges 110 and two second seam edges 112. Alternatively, a diamond (or any
other suitable) shape piece can be removed from the flat web 100 to define the first and
second seam edges 110 and 112.

Fig. 16 also shows waist elastics 58 applied to the flat web 100. The waist
elastics 58 can be applied by any method known in the art at any stage in the
manufacturing of the pant 10.

The flat web 100 at this point includes a continuous series of garment shells.
In order to separate one garment shell from the continuous series of garment shells, the flat
web 100 is cut along cut line 106 into separate pieces to define individual garment shells
64. (Fig. 2) The cutting can be accomplished, for example, using a cutting roll (not
shown). Alternatively, any other suitable cutting method known in the art can be used.

Referring to Fig. 2, as previously mentioned, the flat web 100 has now been
cut into separate pieces to form a garment shell 64 prior to folding and formation of the
side seams 54. Each piece defines a leading edge 114, a trailing edge 116 and a center
region 118 between the leading edge 114 and the trailing edge 116. As shown and as
previously mentioned with respect to Fig. 1, the garment shell 64 can include a front region
22, a back region 24, a crotch region 26, an inner surface 28, and an outer surface 30 (not
shown), front waist edge 38 (which can correspond to the leading edge 114 or the trailing
edge 116), back waist edge 39 (which can correspond to the leading edge 114 or the
trailing edge 116), and waist elastic member 58. The bonding together of first and second
seam edges 110 and 112, as previously described, will form the side-to-side crotch seams
56. It is also contemplated that the garment shell 64 can be made upside-down, i.e., with
the inner surface 28 facing downwardly (not shown) with the flaps 108 facing downwardly.

The garment shell 64 can be folded by any conventional method known in

the art to form the folded garment shell 64, as shown in Fig. 17. Folding the garment shell

17



10

15

20

25

30

WO 2004/047697 PCT/US2003/021825

64 defines a first fold 120 and a second fold 122. In order to provide the leg openings 52,
the first and second folds 120, 122 are cut by, for example, a rotary cutter. Alternatively, a
water cutter jet (not shown), or an ultrasonic cutter (not shown) may be used to cut the
folds 120, 122 to provide the leg openings 52. Alternatively, any other means known in the
art may be used to cut the folds 120, 122. The side seams 54 may be formed by any means
known in the art to form the pant 10. It is also contemplated that the step of forming the
side seams 54 may be performed prior to the step of cutting the folds 120, 122.

In particular embodiments, no z-slit is made in the flat web 100 and the
garment shell 64 can be in a skirt format (not shown). In particular embodiments, the side-
to-side crotch seams 56 can be formed by conventional bonding methods by, for example,
ultrasonic, thermal or adhesive bonding. In particular embodiments, adhesive can be added
to the upper facing surface of the flaps so that after the flat web 100 is folded, the inner
surface of the flat web will attach to the upper facing surface of the flaps. This will
improve the garment-like appearance of the eventual crotch seams 56. Once folded, the
upper facing surface of flap 108 integral with the back region 24 will attach to the inner
surface 28 of the front region 22 to form one crotch seam 56. Likewise, the upper facing
surface of flap 108 integral with the front region 22 will attach to the inner surface 28 of
the back region 24 to form the other crotch seam 56.

As previously mentioned, in particular embodiments, the side-to-side crotch
seam may be a single seam extending from one leg opening 52 through the crotch region
26 to the other leg opening 52. In this embodiment, the single side-to-side crotch seam
may be formed using, for example, an ultrasonic plunge bonder (not shown), or a rotary
ultrasonic bonder, or by adhesive bonding.

In either the cross-machine direction process or the machine direction
process, it is contemplated that the crotch seams 56 can be made either before or after the
leg openings 52 are provided.

Referring to Figs. 1A and 3, in particular embodiments, in the machine
direction process, an absorbent structure 60 is included in the pant 10. The absorbent
structure 60 can be introduced into the pant 10 in any suitable manner known in the art. In
particular embodiments, the absorbent structure 60 can be placed on top of the flaps 108 on
the inner surface 28 of the garment shell 64. The absorbent structure 60 can be attached to
the garment shell 64 at the front waist edge 38 and back waist edge 39 (Figs. 1A and 3), or
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at some point below the front waist edge 38 and back waist edge 39 on the front region 22
and back region 24. In the machine direction process, it is contemplated that the absorbent
structure 60 can be attached to the garment shell 64 either before or after cutting of the flat
web to form the garment shells 64. In addition, it is also contemplated that, as in the cross-
machine direction process, the absorbent structure 60 can be folded first and attached to the
garment shell 64. The attachment can be accomplished by ultrasonic, thermal or adhesive
bonding, or any other suitable method known in the art. Attachment to the front and back
regions 22 and 24 provides for a loose fit in the crotch region 26. In particular
embodiments, the absorbent structure 60 is stretchable in order to provide the desired close
to the body fit for the absorbent structure 60 while the garment shell 64 hangs loosely.

In either the cross-machine direction process or the machine direction
process, in particular embodiments, vacuum (not shown) can be applied under the flat web
100 in the region to correspond to the crotch region 26 to provide a three dimensional
pattern. The application of the vacuum would provide additional depth for the garment
shell 64 in the crotch region 26.

As previously mentioned, it is contemplated that the pant 10 can be
manufactured either with, or without and absorbent structure 60. In those embodiments of
the pant 10 manufactured without an absorbent structure 60, it is contemplated that the pant
10 can be launderable and packaged together with a separate absorbent structure, such as,
for example, a training pant. Alternatively, an absorbent structure could be purchased
separately, such as previously mentioned, a training pant, such as Huggies® Pull-Ups®
Disposable Training Pants.

The various components of the pant can be connected together by any
means known to those skilled in the art such as, for example, adhesive, thermal and/or
ultrasonic bonds, and also sewing and other methods used in durable garment
manufacturing. Desirably, most of the components are connected using ultrasonic bonding
for improved manufacturing efficiency and reduced raw material costs. For example, in
particular embodiments, the side-to-side crotch seams 56 and the side seams 54 are made
using ultrasonic bonding. Certain garment manufacturing equipment which is readily
known and understood in the art, including frames and mounting structures, ultrasonic and
adhesive bonding devices, transport conveyors, transfer rolls, guide rolls, tension rolls, and

the like, have not been shown in the Figures.
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It will be appreciated that details of the foregoing embodiments, given for
purposes of illustration, are not to be construed as limiting the scope of this invention.
Although only a few exemplary embodiments of this invention have been described in
detail above, those skilled in the art will readily appreciate that many modifications are
possible in the exemplary embodiments without materially departing from the novel
teachings and advantages of this invention. For example, features described in relation to
one embodiment may be incorporated into any other embodiment of the invention.
Accordingly, all such modifications are intended to be included within the scope of this
invention, which is defined in the following claims and all equivalents thereto. Further, it is
recognized that many embodiments may be conceived that do not achieve all of the
advantages of some embodiments, particularly of the preferred embodiments, yet the
absence of a particular advantage shall not be construed to necessarily mean that such an

embodiment is outside the scope of the present invention.
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We claim:

1. A method of making a pant having side seams,
comprising:

providing a flat web;

cutting at least one slit in selected areas of the flat web, the at least one slit
creating at least one flap in the flat web;

folding the flat web to define at least one fold, a first waist edge, a second
waist edge, a front region and a back region;

cutting the at least one fold to define at least one leg opening; and

bonding the front region and the back region together to define at least two

side seams.

2. The method of Claim 1, wherein the at least one slit comprises a z-

slit.

3. The method of Claim 1, further comprising the step of attaching at

least one waist elastic member to the flat web.

4. The method of Claim 1, further comprising the step of folding the at

least one flap.

5. The method of Claim 4, further comprising the step of attaching the
at least one flap to the flat web.

6. The method of Claim 1, further comprising the step of removing the
at least one flap from the flat web.

7. The method of Claim 1, further comprising the step of attaching the

front region to the back region to form at least one side-to-side crotch seam.

8. The method of Claim 1, wherein the at least one flap comprises a

triangular flap.
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9. The method of Claim 1, wherein the flat web comprises a continuous
series of garment shells, further comprising the step of cutting the flat web to separate one

garment shell from the continuous series of garment shells.

10.  The method of Claim 1, further comprising the step of attaching at

least one absorbent structure to the flat web.

11. A method of making a pant having side seams,
comprising:

providing a flat web;

cutting at least one slit in selected areas of the flat web, the at least one slit
creating at least one flap in the flat web;

cutting the flat web into separate pieces, each separate piece defining a
leading edge, a trailing edge, and a center region;

folding each separate piece to define at least one fold separating a front
region from a back region;

cutting the at least one fold to define at least one leg opening; and

bonding the front region to the back region to form at least two side seams.

12.  The method of Claim 11, wherein the slit comprises a z-slit.

13.  The method of Claim 11, further comprising the step of attaching at

least one waist elastic member to the flat web.

14.  The method of Claim 11, further comprising the step of folding the

at least one flap.

15.  The method of Claim 12, further comprising the step of attaching the
at least one flap to the flat web.
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16.  The method of Claim 11, further comprising the step of removing
the at least one flap from the flat web.

17. The method of Claim 11, further comprising the step of attaching the

front region to the back region to form at least one side-to-side crotch seam.

18.  The method of Claim 11, wherein the at least one flap comprises a

triangular flap.

19.  The method of Claim 11, further comprising the step of attaching at

least one absorbent structure to the flat web.

20. A pant made from a single flat web, the pant comprising:

a garment shell including a front region, a back region, a crotch region, and
at least one leg opening; and

at least one side-to-side crotch seam extending from the crotch region to the

at least one leg opening.

21.  The pant of claim 20, further comprising a waist elastic member
extending along at least a portion of at least one of a front waist edge of the front region

and a back waist edge of the back region.

22.  The pant of Claim 20, further comprising side seams connecting the

front region and the back region.

23.  The pant of Claim 20, wherein the pant comprises first and second
leg openings and the crotch seam is a single seam which begins substantially at the first
leg opening, extends toward the crotch region and terminates substantially at the second

leg opening.
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24, The pant of Claim 20, further comprising an absorbent structure
attached to the garment shell in at least one of the front region, the back region, and the

crotch region.

25. The pant of Claim 24, wherein the absorbent structure is attached to

the garment shell by one of ultrasonic, adhesive and thermal bonding.

26.  The pant of Claim 24, wherein the absorbent structure comprises a

stretchable material.

27.  The pant of Claim 20, wherein the garment shell comprises a

stretchable material.
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