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WATER SHORTS

BACKGROUND

[0001] Water shorts are commonly worn when engaging in
various aquatic activities, such as surfing and recreational
swimming. Common styles of water shorts are swim trunks
and board shorts. When worn, water shorts cover a pelvic
area, and upper leg areas of an individual. Although water
shorts have a generally loose-fitting configuration, water
shorts are relatively tight around the waist to ensure that the
water shorts remain properly positioned on the individual
during the aquatic activities.

SUMMARY

[0002] An article of apparel, which may be a pair of water
shorts, is disclosed below. A portion of the apparel may be
formed, for example, from a stretch woven textile element.
More particularly, a pelvic region and a pair of leg regions
may include the stretch woven textile element. A waistband
region may also include the stretch woven textile elements, or
may be formed from a variety of other material elements. In
order to limit stretch in the waistband region, a variety of
waistband elements may be utilized. For example, the waist-
band elements may be (a) a layered structure with a textile
layer and a polymer layer, (b) a layered structure joined with
stitching, (c) a layered structure joined with bonds, (d) a
layered structure formed from a folded material element. In
order to limit stretch in the waistband region, a tensile com-
ponent may be utilized.

[0003] The advantages and features of novelty characteriz-
ing aspects of the invention are pointed out with particularity
in the appended claims. To gain an improved understanding
of'the advantages and features of novelty, however, reference
may be made to the following descriptive matter and accom-
panying drawings that describe and illustrate various embodi-
ments and concepts related to the invention.

FIGURE DESCRIPTIONS

[0004] The foregoing Summary of the Invention and the
following Detailed Description of the Invention will be better
understood when read in conjunction with the accompanying
drawings.

[0005] FIG. 1 is a front elevational view of an individual
wearing an article of apparel.

[0006] FIG. 2 is a rear elevational view of the individual
wearing the article of apparel.

[0007] FIG. 3 is a front elevational view of the article of
apparel.
[0008]
apparel.
[0009] FIGS. 5 and 6 are side elevational views of the
article of apparel.

[0010] FIG. 7 is a perspective view of a portion of a textile
element from the article of apparel, as defined in FIG. 3.
[0011] FIG. 8 is a perspective view of a first waistband
element that may form a portion of a waistband of the article
of apparel.

[0012] FIG.9isacross-sectional view of the first waistband
element, as defined by section line 9 in FIG. 8.

[0013] FIGS. 10A-10F are cross-sectional views corre-
sponding with FIG. 9 and depicting further configurations of
the first waistband element.

FIG. 4 is a rear elevational view of the article of
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[0014] FIG. 11 is a perspective view of a second waistband
element that may form a portion of the waistband.

[0015] FIG. 12 is a cross-sectional view of the second
waistband element, as defined by section line 12 in FIG. 11.
[0016] FIGS. 13A-13D are perspective views correspond-
ing with FIG. 11 and depicting further configurations of the
second waistband element.

[0017] FIGS. 14A-14D are cross-sectional views corre-
sponding with FIG. 12 and depicting further configurations of
the second waistband element.

[0018] FIG. 15 is a perspective view of a third waistband
element that may form a portion of the waistband.

[0019] FIG. 16 is a cross-sectional view of the third waist-
band element, as defined by section line 16 in FIG. 15.
[0020] FIGS. 17A-17C are perspective views correspond-
ing with FIG. 15 and depicting further configurations of the
third waistband element.

[0021] FIGS. 18A-18C are cross-sectional views corre-
sponding with FIG. 16 and depicting further configurations of
the third waistband element.

[0022] FIG. 19 is a perspective view of a fourth waistband
element that may form a portion of the waistband.

[0023] FIGS. 20A and 20B are cross-sectional views of the
fourth waistband element, as defined by section lines 20A and
20B in FIG. 19.

[0024] FIG. 21 is a plan view of the fourth waistband ele-
ment in an unfolded configuration.

[0025] FIGS. 22A and 22B are perspective views corre-
sponding with FIG. 19 and depicting further configurations of
the fourth waistband element.

[0026] FIG. 23 is a cross-sectional view corresponding
with FIG. 20A and depicting a further configuration of the
fourth waistband element.

[0027] FIGS. 24A-24C are partial elevational views depict-
ing another configuration of the article of apparel.

[0028] FIG. 25 is a cross-sectional view, as defined by
section line 25 in FIG. 24A.

[0029] FIGS. 26A-26C are partial elevational views depict-
ing yet another configuration of the article of apparel.
[0030] FIG. 27 is a cross-sectional view, as defined by
section line 27 in FIG. 26A.

[0031] FIG. 28 is a perspective view of a further configu-
ration of the first waistband element.

DETAILED DESCRIPTION

[0032] Thefollowingdiscussionand accompanying figures
disclose an article of apparel 100 having a configuration of a
pair of water shorts (e.g., swim trunks, board shorts) that is
suitable for use during a variety of aquatic activities, such as
swimming, surfing, water skiing, snorkeling, and scuba div-
ing. In further configurations, apparel 100 may have the struc-
ture of other types of shorts that are utilized during athletic
activities, including basketball shorts, biking shorts, running
shorts, and soccer shorts, for example. Concepts associated
with apparel 100 may also be applied to similar garments,
including dress shorts, jeans, pants, skirts, slacks, tights, or
various types of undergarments. In addition to water shorts,
therefore, the concepts associated with apparel 100 may be
applied to a wide range of garment styles or configurations
that are used for aquatic, land-based, athletic, and non-ath-
letic activities.

[0033] General Apparel Structure

[0034] With reference to FIGS. 1 and 2, apparel 100 is
depicted as being worn by an individual 10. Additionally,
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various views of apparel 100 in the absence of individual 10
or another wearer are provided in FIGS. 3-6. Apparel 100
includes a pelvic region 110, a pair of leg regions 120, and a
waistband region 130. Pelvic region 110 covers a pelvic area
of individual 10. Leg regions 120 extend downward or oth-
erwise outward from opposite sides of pelvic region 110 and
substantially extend around and cover upper leg areas of
individual 10. Waistband region 130 is located at and joined
with an upper area of pelvic region 110, which is opposite leg
regions 120, and extends around a waist of individual 10.
Additionally, apparel 100 has an exterior surface 101 and an
opposite interior surface 102. Whereas exterior surface 101
faces away from individual 10 when apparel 100 is worn,
interior surface 102 faces toward individual 10 and may con-
tact individual 10.

[0035] Apparel 100 is generally structured to be spaced
from individual 10 or in loose contact with individual 10
when worn, thereby having a loose-fitting configuration.
More particularly, pelvic region 110 and leg regions 120
generally have the loose-fitting configuration. Waistband
region 130, however, has a tight-fitting configuration. That is,
waistband region 130 lays against the waist of individual 10
around substantially all of the waist. A lace 131 extends
through various apertures 132 in a front area of waistband
region 130, and lace 131 crosses between apertures 132.
When apparel 100 is worn by individual 10, lace 131 may be
utilized in a conventional manner to adjust the circumference
of waistband region 130, thereby tightening and loosening
waistband region 130. That is, lace 131 may be tensioned and
tied to secure apparel 100 to individual 10, and lace 131 may
be untied and loosened to assist in removing apparel 100 from
individual 10. Although the combination of lace 131 and
apertures 132 provides a suitable structure for adjusting the
circumference of waistband region 130, other fasteners that
may be utilized in further configurations of apparel 100
include zippers, snaps, buttons, and hook-and-loop fasteners.

[0036] A majority of apparel 100 is formed from various
textile elements that are joined at seams through stitching,
adhesive bonding, or thermal bonding, for example. Depend-
ing upon materials utilized for the textile elements and other
factors, a variety of stitch types and seams may be utilized,
including triple coverstitch seams, other coverstitch seams,
overlock stitch seams, flatlock stitch seams, zigzag stitch
seams, single needle lock stitch seams, double needle lock
stitch seams, triple needle lock stitch seams, and bartack,
although other seam or stitch types may be utilized. The
textile elements may be formed from either stretch textiles or
non-stretch textiles. Although non-stretch textile elements
may be utilized in apparel 100, an advantage to stretch textile
elements is that portions of regions 110 and 120 will stretch or
otherwise elongate to conform with movements of individual
10 during aquatic or land-based activities, thereby providing
less restriction and a greater freedom of movement during the
activities. The textile elements may also be formed from
either woven or knitted textiles. Although knitted textile ele-
ments may be utilized in apparel 100, an advantage of utiliz-
ing woven textile elements relates to high durability and a low
tendency to permanently deform when subjected to tensile
forces (i.e., when stretched). A further advantage to woven
textile elements, which benefits apparel 100 having the con-
figuration of water shorts, is that small spaces between yarns
within the woven textile elements tend to hold a small quan-
tity of water and exhibit little deformation as a result of being
saturated with water. Moreover, the textile elements may be
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formed from yarns that include a wide range of materials,
including acrylic, cotton, elastane (or spandex), nylon, polya-
mide, polyester, silk, wool, or combinations of these materi-
als, for example. In addition to textile elements, portions of
apparel 100 may also include various appliqués, transfers,
patches, indicia, tags, pulls, grommets, or other aesthetic or
functional features.

[0037] As noted above, the textile elements forming
apparel 100 may include stretch textile elements and woven
textile elements. Combining these features, the textile ele-
ments forming apparel 100 may include stretch woven textile
elements. That is, the textile elements in apparel 100 may be
formed to exhibit a woven structure that stretches upon the
application of a tensile force. An example of a portion of a
stretch woven textile element is depicted in FIG. 7 as having
a plurality of warp yarns 103 and weft yarns 104 that weave
together at substantially right angles. Note that opposite sur-
faces of the stretch woven textile element in FIG. 7 form both
exterior surface 101 and interior surface 102. Moreover, a
suitable stretch woven textile may gain stretch through the
use of elastane in one or both of yarns 103 and 104 or com-
pressing one or both of yarns 103 and 104 during a weaving
process. As an example, a stretch woven textile may be
formed from 85% polyester (e.g., polyethylene terephthalate)
and 15% elastane with a weight of approximately 162 grams
per square meter. As another example, a stretch woven textile
may be formed from 80% nylon and 20% elastane. In either of
these examples, the polyester or nylon may also be formed
from recycled materials.

[0038] Various properties of the stretch woven textile ele-
ments may affect the stretch in apparel 100. In some configu-
rations, warp yarns 103 may be formed from a stretch mate-
rial and weft yarns 104 may be formed from a non-stretch
material, for example, to impart two-directional stretch in the
textile elements. In another configuration, both of yarns 103
and 104 may be formed from stretch materials to impart
four-directional stretch in the textile elements. Moreover, the
weave density of yarns 103 and 104, the specific materials
forming yarns 103 and 104, and the configuration of yarns
103 and 104 (e.g., twist, crimp, denier) may impart difterent
degrees of stretch in apparel 100. A general test method for
measuring stretch may include determining an amount of
elongation of a textile element for a given tensile force. In this
test method, lesser elongation corresponds with less stretch,
and greater elongation corresponds with more stretch.
Another test method for measuring stretch in textile elements
is ASTM D5035-11, which was issued by ASTM Interna-
tional and entitled Standard Test Method For Breaking Force
And Elongation Of Textile Fabrics (Strip Method), although
various other test methods may be utilized. Utilizing a similar
test method, the stretch woven textile elements in apparel 100
will generally stretch in a range of 20 percent to 200 percent
or more, although a range of 40 percent to 160 percent is also
possible. Specifically, the degree of stretch in the stretch
woven textile elements in apparel 100 may be 40 percent, 50,
percent, 60 percent, 70 percent, or 110 percent, as examples.

[0039] Many or all of the textile elements forming apparel
100 may exhibit stretch, thereby imparting the various advan-
tages discussed above. In some configurations, the stretch
woven textile elements may form a majority of the material
elements in apparel 100. As an example, substantially all of
the textile elements forming each of pelvic region 110 and leg
regions 120 may be the stretch woven textile elements,
although waistband region 130 may include a variety of other
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materials. As another example, pelvic region 110 and leg
regions 120 may be formed from both stretch and non-stretch
woven textile elements. In many configurations, however, a
majority of exterior surface 101 and interior surface 102 in
each of pelvic region 110 and leg regions 120 are formed from
the stretch woven textile elements to ensure that the various
advantages discussed above are present in apparel 100. In
other configurations, a majority of exterior surface 101 and
interior surface 102 in one of pelvic region 110 and leg
regions 120 is formed from the stretch woven textile ele-
ments. As such, even when various appliques are added to
exterior surface 101 or a liner is utilized within pelvic region
110, a majority of surfaces 101 and 102 may be formed from
the stretch woven textile elements. Notably, however, lesser
amounts of stretch woven textile may be used in some con-
figurations of apparel 100.

[0040] Although many orall of the textile elements forming
apparel 100 may exhibit stretch (e.g., may be stretch woven
textile elements), waistband region 130 may have less stretch
or may be non-stretch. An advantage of limiting stretch in
waistband region 130 relates to securing apparel 100 to indi-
vidual 10. During many aquatic activities, water moving rela-
tive to individual 10 may tend to pull apparel 100 in various
directions. Moreover, the water may tend to pull apparel 100
in a direction that would remove apparel 100 from individual
10. Limiting stretch in waistband region 130, however, per-
mits fastening of apparel 100 to individual 10 in a secure
manner. As such, forming waistband region 130 to have lim-
ited stretch ensures that water shorts 100 remain properly
positioned on individual 10 during aquatic activities.

[0041] One manner of limiting stretch in waistband region
130 is to utilize non-stretch materials or materials with rela-
tively little stretch. As an example, U.S. Pat. No. 7,849,518 to
Moore, et al., which is incorporated herein by reference,
discloses water shorts formed from (a) a stretch woven textile
in pelvic and leg regions and (b) a non-stretch textile in a
waistband. Various other structures, which are discussed
below, may also be utilized to limit stretch in waistband
region 130. Moreover, these structures may incorporate
stretch woven textiles, non-stretch woven textiles, and a vari-
ety of other materials.

[0042]

[0043] A waistband element 140 that may be utilized in
waistband region 130 is depicted in FIGS. 8 and 9. More
particularly, waistband element 140 is depicted as having a
configuration that may form a portion of a front area of
waistband region 130. In other configurations, waistband ele-
ment 140 may extend around substantially all of waistband
region 130, or waistband element 140 may extend to a rear
area of waistband region 130.

[0044] The primary components of waistband element 140
are a first layer 141 and a second layer 142 that lay adjacent to
each other. Whereas first layer 141 is a textile (e.g., stretch
woven textile, non-stretch woven textile, knitted textile, non-
woven textile, mesh textile), second layer 142 is a polymer
sheet or element that is bonded or otherwise secured to first
layer 141 through adhesive bonding or thermal bonding. As
another example, second layer 142 may be a non-woven
material with thermoplastic polymer filaments, such as the
thermoplastic non-woven material disclosed in U.S. Patent
Application Publication 2010/0199406 to Dua, et al. In some
configurations, stitching or other securing elements may be
utilized to supplement the bond between layers 141 and 142.

First Waistband Configuration
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[0045] The polymer material of second layer 142 may be a
thermoplastic polymer material, such as thermoplastic poly-
urethane. Thermoplastic polymer materials exhibit the prop-
erty of melting when heated and returning to a solid state
when cooled sufficiently. Based upon this property of ther-
moplastic polymer materials, thermal bonding processes may
be utilized to form a thermal bond that joins layers 141 and
142. As utilized herein, the term “thermal bonding” or vari-
ants thereof is defined as a securing technique between two
elements that involves a softening or melting of a thermoplas-
tic polymer material within at least one of the elements such
that the materials of the elements are secured to each other
when cooled. Similarly, the term “thermal bond” or variants
thereof is defined as the bond, link, or structure that joins two
elements through a process that involves a softening or melt-
ing of a thermoplastic polymer material within at least one of
the elements such that the materials of the elements are
secured to each other when cooled. As examples, thermal
bonding may involve (a) the melting or softening of second
layer 142 such that the thermoplastic polymer material of
second layer 142 intermingles with materials of first layer 141
to secure layers 141 and 142 together when cooled and (b) the
melting or softening of second layer 142 such that the ther-
moplastic polymer material of second layer 142 extends into
or infiltrates the structure of first layer 141 (e.g., extends
around or bonds with filaments or fibers in yarns 103 and 102)
to secure layers 141 and 142 together when cooled. In gen-
eral, a thermal bonding process may involve (a) placing layers
141 and 142 adjacent to each other and (b) compressing layers
141 and 142 between platens of a heated press. Upon removal
from the press and cooling, layers 141 and 142 are effectively
joined. Additionally, thermal bonding does not generally
involve the use of stitching or adhesives, but involves directly
bonding elements to each other with heat. In some situations,
however, stitching or adhesives may be utilized to supplement
the thermal bond or the joining of layers 141 and 142 through
thermal bonding.

[0046] The various textiles that may form first layer 141
exhibit a wide range of stretch upon the application of a
tensile force. Moreover, some of the textiles (e.g., the stretch
woven textile) may exhibit notable stretch. The combination
of first layer 141 and second layer 142, however, exhibits less
stretch than first layer 141 alone. As discussed above, thermal
bonding may include the melting or softening of second layer
142 such that the thermoplastic polymer material of second
layer 142 extends around or bonds with filaments or fibers in
yarns 103 and 102. As such, the thermoplastic polymer mate-
rial of second layer 142 may restrict the movement or stretch
in yarns 103 and 104, thereby limiting the overall stretch in
waistband element 140. Accordingly, the combination of lay-
ers 141 and 142 (i.e., waistband element 140) may be incor-
porated into apparel 100 to impart limited stretch to waist-
band region 130.

[0047] Although various textiles may form first layer 141,
some configurations incorporate a stretch woven textile,
which may also form portions of both pelvic region 110 and
leg regions 120. When incorporated into apparel 100, first
layer 141 may be oriented to face outwards and form a portion
of exterior surface 101 of apparel 100. An advantage of this
orientation relates to the aesthetics of apparel 100. More
particularly, the exterior of waistband region 130 is formed
from the same material as the exterior of pelvic region 110
and leg regions 120, thereby imparting a uniform appearance
throughout apparel 100.
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[0048] The configuration of waistband element 140 dis-
cussed above provides an example of the manner in which a
layered configuration may be utilized to impart limited
stretch to waistband region 130. A variety of other configu-
rations may also be utilized. As an example, FIG. 10A depicts
a configuration where second layer 142 is located adjacent
edge areas of first layer 141, but is absent from a central area
of first layer 141. Similarly, FIG. 10B depicts a configuration
where second layer 142 is located in the central area of first
layer 141, but is absent from the edge areas of first layer 141.
In both of these configurations, the extent to which second
layer 142 is bonded across the width of first layer 141 may be
utilized to modify the stretch properties of waistband element
140. That is, waistband element 140 may exhibit lesser stretch
when second layer is bonded to a relatively small portion of
first layer 141, and waistband element 140 may exhibit
greater stretch when second layer extends is bonded to a
larger portion of first layer 141.

[0049] Continuing with further configurations of waist-
band element 140, FIG. 10C depicts second layer 142 as
having greater thickness than first layer 141, which may fur-
ther reduce the stretch in waistband element 140. In another
configuration depicted in FIG. 10D, a third layer 143 may be
secured (e.g., adhesive or thermal bonded) to first layer 141
with second layer 142. Third layer 143 may be a stretch
woven textile, non-stretch woven textile, knitted textile, non-
woven textile, mesh textile, polymer sheet, natural or syn-
thetic leather, or variety of other materials that impart further
stretch reduction or other properties to waistband element
140. A configuration that combines the concepts of FIGS.
10A and 10D is depicted in FIG. 10E, wherein two separate
portions of layers 142 and 143 are located adjacent edge areas
of first layer 141, but are absent from a central area of first
layer 141, and the two portions of third layer 143 may be
secured (e.g., adhesive or thermal bonded) to first layer 141
with the two portions of second layer 142. Referring to FIG.
10F, first layer 141 may also wrap around an edge of second
layer 142, which may impart a more finished or aesthetically-
appealing appearance to waistband region 130. It should be
noted that any of the configurations discussed above may be
utilized in combination. For example, the manner in which
first layer 141 wraps in FIG. 10F may be applied to any of the
configurations in FIGS. 8 and 10A-10E. As another example,
the three layer structures of FIGS. 10D and 10E may be
applied to other configurations.

[0050] Another example of waistband element 140 is
depicted in FIG. 28 as having a configuration that may form a
portion of a rear area of waistband region 130. Whereas first
layer 141 has a continuous configuration, second layer 142
has a web-like configuration that forms a plurality of aper-
tures. Thatis, second layer 142 covers less area than first layer
141 and exposes areas of first layer 141 through the apertures.
Whereas first layer 141 may be a textile, second layer 142
may be a polymer sheet or element that is bonded or otherwise
secured to first layer 141 through adhesive bonding or thermal
bonding. As an alternative, a configuration similar to FIG.
10E may be utilized, wherein another layer with a web-like
configuration is utilized. Accordingly, a variety of layered
configurations may be utilized in waistband element 140 to
impart limited stretch to waistband region 130.

[0051] Second Waistband Configuration

[0052] A waistband element 150 that may be utilized in
waistband region 130 is depicted in FIGS. 11 and 12. More
particularly, waistband element 150 is depicted as having a
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configuration that may form a portion of a rear area of waist-
band region 130. In other configurations, waistband element
150 may extend around substantially all of waistband region
130, or waistband element 150 may extend to a front area of
waistband region 130.

[0053] The primary components of waistband element 150
are a first layer 151, asecond layer 152, and a strand 153. First
layer 151 may be formed from a variety of materials, includ-
ing a stretch woven textile, non-stretch woven textile, knitted
textile, non-woven textile, mesh textile, polymer sheet, natu-
ral or synthetic leather, or variety of other materials. Second
layer 152 lays adjacent to first layer 151 and may be formed
from any of the same materials. Strand 153 joins layers 151
and 152 and may be a filament, thread, yarn, or similar mate-
rial formed from cotton, polyester, or nylon, for example.
[0054] In order to join layers 151 and 152, strand 153
extends through layers 151 and 152 in various stitch locations
154, as depicted in FIG. 12. In areas between stitch locations
154, strand 153 lays against a surface of layer 151 and may be
unsecured to first layer 151. Various techniques may be uti-
lized to join layers 151 and 152 with strand 153, including
machine stitching, hand stitching, quilting, and embroidery,
for example. Through many of these techniques, stitch loca-
tions 154 may be spaced from each other in a range of one to
more than fifteen millimeters. In some configurations, stitch
locations 154 may be spaced from each other by approxi-
mately two or five millimeters, for example. Moreover, strand
153 and stitch locations 154 extend throughout layers 151 and
152. That is, strand 153 and stitch locations 154 are located in
peripheral areas of layers 151 and 152, and strand 153 and
stitch locations 154 are located in central areas of layers 151
and 152. When distributed, stitch locations 154 may have a
relatively constant density (i.e., average distance between
adjacent stitch locations 154) throughout the areas where
layers 151 and 152 are joined. Non-regular or uneven spacing
for stitch locations 154 may also be utilized. Accordingly,
strand 153 extends throughout layers 151 and 152 to join
layers 151 and 152 to each other.

[0055] The general configuration discussed above for
waistband element 150 may be utilized to impart limited
stretch to waistband region 130. In configurations where first
layer 151 is a stretch woven textile, second layer 152 may be
a non-stretch woven textile. As such, the combination of
layers 151 and 152 within waistband region 130 may have
stretch characteristics that are limited by the properties of the
non-stretch woven textile. In another configuration, second
layer 152 may also be the stretch woven textile. Given that
two elements of the stretch woven textile require twice as
much tensile force to induce stretch of a certain percentage,
this configuration may also be utilized to limit stretch.
Although layers 151 and 152 may be formed from a variety of
materials, advantages of forming layers 151 and 152 from
textiles relates to breathability, flexibility, and economy of
manufacture. As an additional matter, strand 153 may be
utilized to limit stretch in waistband region 130. As noted
above, strand 153 lays against layer 151 and may be unse-
cured to layer 151 between stitch locations 154. Referring to
FIG. 11, strand 153 is also oriented to extend along the length
of waistband element 150 and will, therefore, resist stretch in
a direction extending around waistband region 130.

[0056] The configuration of waistband element 150 dis-
cussed above provides an example of the manner in which a
layered configuration may be utilized to impart limited
stretch to waistband region 130. A variety of other configu-
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rations may also be utilized. As an example, FIGS. 13A-13C
depict strand 153 as being stitched in other configurations.
More particularly, FIGS. 13A and 13B depict the stitching of
strand 153 as extending diagonally along layers 151 and 152,
and FIG. 13C depicts strand 153 as extending along a semi-
circular path. Referring to FIG. 13D, each strand 153 is
located at each of stitch locations 154, but is substantially
absent from areas between stitch locations 154. As such,
strand 153 may make a plurality of discrete stitches to join
layers 151 and 152.

[0057] Continuing with further configurations of waist-
band element 150, FIG. 14A depicts the use of a lock stitch to
joinlayers 151 and 152. More particularly, strand 153 extends
along an upper surface of waistband element 150, passes
through layers 151 and 152 in the various stitch locations 154,
and is entwined with a lock strand 155 on an opposite lower
surface of waistband element 150. An advantage to this con-
figuration is that both strand 153 and lock strand 155 may
resist stretch in waistband region 130. FIG. 14B depicts a
third layer 156 as laying against second layer 152 and forming
the lower surface of waistband element 150. In this configu-
ration, second layer 152 may be a thermoplastic polymer
element that joins layers 151 and 156 through thermal bond-
ing. Moreover, this configuration may effectively combine
the structures of waistband element 140 and waistband ele-
ment 150, thereby limiting stretch in waistband region 130
through various methods. As another example, FIG. 14C
depicts third layer 156 as being secured to first layer 151, with
strand 153 being located between layers 151 and 156. In this
configuration, third layer 153 effectively covers strand 153
and may impart protection to strand 153. When third layer
156 is formed from a polymer material (e.g., a thermoplastic
polymer material), a portion of strand 153 (i.e., the portion
laying against the surface of first layer 151) may be embedded
within third layer 156 and may also be visible through third
layer 156. Accordingly, strand 153 may be incorporated into
layered structures in a variety of ways to impart limited
stretch to waistband region 130.

[0058] In some configurations, a strand may also impart
limited stretch to a single layer configuration of waistband
region 130. Referring to FIG. 14D, for example, strand 153
extends through first layer 151 in various stitch locations 154,
and strand 153 lays against a surface of layer 151 and may be
unsecured to first layer 151 between stitch locations 154.
When first layer 151 is formed from a stretch textile or mate-
rial, strand 153 may limit stretch in first layer 151. When first
layer 151 is formed from a non-stretch textile or material,
strand 153 may enhance durability and further limit stretch.
Accordingly, strand 153 may be incorporated into layered or
single layer structures in a variety of ways to impart limited
stretch to waistband region 130.

[0059] Third Waistband Configuration

[0060] A waistband element 160 that may be utilized in
waistband region 130 is depicted in FIGS. 15 and 16. More
particularly, waistband element 160 is depicted as having a
configuration that may form a portion of a rear area of waist-
band region 130. In other configurations, waistband element
160 may extend around substantially all of waistband region
130, or waistband element 160 may extend to a front area of
waistband region 130.

[0061] The primary components of waistband element 160
are afirstlayer 161, a second layer 162. First layer 161 may be
formed from a variety of materials, including a stretch woven
textile, non-stretch woven textile, knitted textile, non-woven
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textile, mesh textile, polymer sheet, natural or synthetic
leather, or variety of other materials. Second layer 162 lays
adjacent to first layer 161 and may be formed from any of the
same materials. In selecting materials for layers 161 and 162,
consideration may be given to impart stretch reduction or
other properties to waistband element 160.

[0062] Layers 161 and 162 are joined to each other at a
plurality of discrete bond areas 163 that are distributed over
waistband element 160. Moreover, bond areas 163 extend
throughout layers 161 and 162. That is, bond areas 163 are
located in peripheral areas of layers 161 and 162, and bond
areas 163 are located in central areas of layers 161 and 162.
Accordingly, bond areas 163 are located throughout layers
161 and 162 to join layers 161 and 162 to each other. In many
configurations, bond areas 163 have a regular or even spacing
from each other. That is, the distance between two adjacent
bond areas 163 may be relatively even throughout waistband
element 160. When distributed, bond areas 163 may have a
relatively constant density (i.e., average distance between
adjacent bond areas 163) throughout the areas where layers
161 and 162 are joined. Non-regular or uneven spacing for
bond areas 163 may also be utilized.

[0063] A variety of processes may be utilized to join layers
161 and 162 at bond areas 163, including thermal bonding.
That is, bond areas 163 may be a plurality of thermal bonds.
In addition to forming bond areas 163 through heated ele-
ments that contact layers 161 and 162 atbond areas 163, radio
frequency bonding and sonic bonding may be utilized. In
areas between bond areas 163, layers 161 and 162 may lay
against each other and be unsecured to each other.

[0064] The general configuration discussed above for
waistband element 160 may be utilized to impart limited
stretch to waistband region 130. In configurations where first
layer 161 is a stretch woven textile, second layer 162 may be
a non-stretch woven textile. As such, the combination of
layers 161 and 162 within waistband region 130 may have
stretch characteristics that are limited by properties of the
non-stretch woven textile. In another configuration, second
layer 162 may also be the stretch woven textile. Given that
two elements of the stretch woven textile require twice as
much tensile force to induce stretch of a certain percentage,
this configuration may also be utilized to limit stretch. In yet
another configuration, second layer 162 may be a thermoplas-
tic polymer sheet that bonds with first layer 161 and limits
stretch.

[0065] The configuration of waistband element 160 dis-
cussed above provides an example of the manner in which a
layered configuration may be utilized to impart limited
stretch to waistband region 130. A variety of other configu-
rations may also be utilized. As an example, FIGS. 17A-17C
depict different configurations for bond areas 163. More par-
ticularly, FIG. 17A depicts bond areas 163 as being located
around a periphery of layers 161 and 162. As opposed to
circular bond areas 163, FIG. 17B depicts bond areas 163 as
having various shapes, including square, triangular, rectan-
gular, elliptical, and linear, although various other geometric
or irregular shapes may also be utilized. Additionally, FIG.
17C depicts bond areas 163 as having various elongate shapes
located at a perimeter of waistband element 160 and extend-
ing through a width of waistband element 160.

[0066] Continuing with further configurations of waist-
band element 160, FIG. 18A depicts depressions at bond
areas 163 as being in first layer 161, but not to the same degree
in second layer 162. In this configuration, the greater depth of
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the depressions may enhance the aesthetic appearance of
apparel 100. In FI1G. 18B, a third layer 164 is located between
layers 161 and 162. Third layer 164 may be another element
of the stretch woven textile, a non-stretch woven textile, a
polymer sheet, leather, synthetic leather, a mesh, non-woven
textile, or a variety of other materials that impart further
stretch reduction or other properties to waistband element
160. In some examples, third layer 164 may incorporate a
thermoplastic polymer material that facilitates bonding (e.g.,
thermal bonding) between layers 161 and 162. As another
example, FIG. 18C depicts various bonding elements 165 as
being located at bond areas 163 to facilitate bonding.
Although bonding elements 165 are discrete elements located
only at bond areas 163, a single bonding element 165 having
a configuration of a sheet that extends through a relatively
large area of waistband element 160 may also be utilized.
Moreover, bonding elements 165 may also be utilized in any
of the configurations discussed above. Accordingly, various
configurations of a layered structure incorporating bonds may
impart limited stretch to waistband region 130.

[0067] Fourth Waistband Configuration

[0068] A waistband element 170 that may be utilized in
waistband region 130 is depicted in FIGS. 19, 20A, and 20B.
More particularly, waistband element 170 is depicted as hav-
ing a configuration that may form a portion of a front area of
waistband region 130. In other configurations, waistband ele-
ment 140 may extend around substantially all of waistband
region 130, or waistband element 140 may extend to a rear
area of waistband region 130.

[0069] Waistband element 170 has a generally elongate and
curved or arcuate shape that follows the contour of the front
area of waistband region 130 and includes a first layer 171 and
a second layer 172 positioned adjacent to each other. Layers
171 and 172 have an elongate and curved shape. More par-
ticularly, waistband element 170, as well as each of layers 171
and 172, has a central area 173 and two end areas 174 located
on opposite sides of central area 173. Waistband element 170,
as well as each of layers 171 and 172, also has a concave edge
175 and an opposite convex edge 176 extending through a
length of the waistband element 170 (i.e., between end areas
174). Moreover, convex edge 176 of first layer 171 is uni-
tarily-joined to convex edge 176 of second layer 172. As such,
layers 171 and 172 have a one-piece configuration.

[0070] Giventhatlayers 171 and 172 are unitarily-joined to
have a one-piece configuration, layers 171 and 172 are
formed from a common material. That is, the material form-
ing first layer 171 is the same as the material forming second
layer 172. Both layers 171 and 172 in waistband element 170
may be formed, therefore, from a stretch woven textile, non-
stretch woven textile, knitted textile, non-woven textile, mesh
textile, polymer sheet, natural or synthetic leather, or variety
of other materials that impart stretch reduction or other prop-
erties to waistband element 170.

[0071] Inaddition to being formed from the same material,
layers 171 and 172 may be formed from the same element of
material. That is, a single element of material is utilized to
form both layers 171 and 172. This feature is depicted, for
example, in FIG. 20A, where the material bends or folds to
place layers 171 and 172 adjacent to each other. Additionally,
this feature is depicted in FIG. 21, wherein waistband element
170 is in an unfolded configuration and has a shape of two
elongate and curved sections (i.e., layers 171 and 172) with
central areas 173 being unitarily-joined to each other.
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[0072] As noted above, waistband element 170 may be
formed from a variety of materials. As an example, waistband
element 170 may be formed from a stretch woven textile.
Although the stretch woven textile stretches, two layers of the
stretch woven textile require twice as much tensile force to
induce stretch of a certain percentage. Alternately, waistband
element 170 may be formed from a non-stretch woven textile.
Accordingly, a variety of materials may be utilized in waist-
band element 170 to impart limited stretch to waistband
region 130.

[0073] The configuration of waistband element 170 dis-
cussed above provides an example of the manner in which a
layered configuration may be utilized to impart limited
stretch to waistband region 130. A variety of other configu-
rations may also be utilized. As an example, FIG. 22 A depicts
a configuration including two separate portions, which are
divided at central area 173, and may be located on opposite
sides of lace 131 and apertures 132 when incorporated into
waistband region 130. In this configuration, each of the sepa-
rate portions include unitarily-joined parts of layers 171 and
172. As another example, FIG. 22B depicts waistband ele-
ment 170 as having a configuration of a single, curved layer
having the shape of one of layers 171 and 172. Additionally,
FIG. 23 depicts a configuration wherein a third layer 177 is
located between layers 171 and 172. Third layer 177 may be
a stretch woven textile, non-stretch woven textile, knitted
textile, non-woven textile, mesh textile, polymer sheet, natu-
ral or synthetic leather, or variety of other materials that
impart further stretch reduction or other properties to waist-
band element 170. In some examples, third layer 177 may
incorporate a thermoplastic polymer material that facilitates
thermal bonding between layers 171 and 172. Accordingly,
various configurations of a layered structure may impart lim-
ited stretch to waistband region 130.

[0074] Fifth Waistband Configuration

[0075] Another configuration of apparel 100 is depicted in
FIGS. 24A-24C as including a tensile component 180 extend-
ing through waistband region 130. Tensile component 180
extends at least partially around waistband region 130. More
particularly, two parts of tensile component 180 extend from
opposite sides of a lace area (i.e., the area of lace 131 and
apertures 132) to arear area of waistband region 130. As such,
tensile component 180 extends from a front area of waistband
region 130, around sides of waistband region 130, and to the
rear area. Although tensile component 180 is depicted as
being absent from a portion of the rear area, tensile compo-
nent 180 may also extend through the rear area, as shown in
another configuration discussed below. Additionally, tensile
component 180 may have a variety of generally elongate and
relatively non-stretch configurations, with examples includ-
ing elements of rope, webbing, tape (e.g., grosgrain tape),
cord, textile strips, braided yarns, and lace. In some configu-
rations, tensile component 180 may have a generally planar
configuration with a width of at least one centimeter, which
may enhance the comfort of apparel 100.

[0076] In the area of tensile component 180, waistband
region 130 may be formed from a first layer 133 and a second
layer 134 that are joined with stitching 135, as depicted in
FIG. 25. Layers 133 and 134 may be formed from a variety of
materials, including a stretch woven textile, non-stretch
woven textile, knitted textile, non-woven textile, mesh textile,
polymer sheet, natural or synthetic leather, or variety of other
materials. In other configurations, waistband region 130 may
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include tensile component 180 in combination with any of
waistband elements 140, 150, 160, or 170.

[0077] Tensile component 180 lays against the exterior sur-
face of waistband region 130 (i.e., against first layer 133).
More particularly, a surface of the generally planar configu-
ration of tensile component 180 lays against a material ele-
ment of waistband region 130, such as first layer 133.
Although tensile component 180 may be secured to waist-
band region 130, various areas of tensile component 180 may
be unsecured. For example, end portions of tensile compo-
nent 180 (i.e., adjacent to lace area and in the rear area) may
be secured to waistband region 130, but central portions of
tensile component 180 may be unsecured to permit relative
movement between waistband region 130 and tensile compo-
nent 180. In other configurations, substantially all of the
length of tensile component 180 may be bonded, stitched, or
otherwise secured to waistband region 130.

[0078] Tensile component 180 provides the advantage of
limiting stretch in waistband region 130. When lace 131 is
tensioned and tied, a tensile force may extend through waist-
band region 130. That is, tensioning and tying lace 130 may
tend to stretch waistband region 130. Tensile component 180,
however, is secured to waistband region 130 adjacent to the
lace area and extends at least partially around waistband
region 130. In many configurations, tensile component 180
extends around at least thirty percent of waistband region 130.
As such, the tensile force that would otherwise stretch waist-
band region 130 is resisted by tensile component 180.
Accordingly, the presence of tensile component 180 may
impart limited stretch to waistband region 130.

[0079] The configuration of waistband region 130 dis-
cussed above provides an example of the manner in which
tensile component 180 may be utilized to impart limited
stretch to apparel 100. A variety of other configurations may
alsobeutilized. As an example, FIGS. 26 A-26C and 27 depict
a configuration wherein a majority of tensile component 180
is located within waistband region 130 (i.e., between layers
133 and 134). On side areas of waistband region 130, as
depicted in FIG. 26C, however, tensile component 180 pro-
trudes through first layer 133 and is exposed. Moreover, two
adjustment rings 181 are present in the exposed area for
purposes of modifying the effective length of tensile compo-
nent 180. That is, individual 10 may modify the length of
tensile component 180 through manipulation of an adjust-
ment mechanism, such as adjustment rings 181. An advantage
of this configuration is that the effective length of tensile
component 180 may be adjusted to suit the comfort or activi-
ties of individual 10. As such, individual 10 may prefer that
tensile component 180 by shorter (i.e., tighter) while engag-
ing in aquatic activities, and individual 10 may prefer that
tensile component 180 by longer (i.e., looser) while engaging
in land-based activities. Accordingly, the presence of tensile
component 180 and adjustment rings 181 may impart adjust-
ability to the stretch in waistband region 130. In another
configuration, tensile component 180 may be unexposed on
the side areas and entirely located within waistband region
130 (i.e., between layers 133 and 134).

CONCLUSION

[0080] The above discussion and accompanying figures
disclose various concepts associated with waistband configu-
rations having limited stretch. Whether formed from stretch
woven textiles, non-stretch woven textiles, other textiles, or a
variety of other materials, the waistband configurations may
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be utilized to impart limit stretch in apparel, such as water
shorts. With regard to limiting stretch, elements 140, 150,
160, and 170, as well as tensile component 180, are disclosed.
The discussion of these elements and components is not
intended to suggest that a waistband includes only these ele-
ments and components. Rather, a waistband may also include
a variety of additional elements, such as further material
layers, grommets, buttons, trademark indicia, stitching,
seams, tags, and other conventional or non-conventional
apparel elements. Accordingly, the configurations discussed
herein may be used alone or in combination with a variety of
other apparel elements.

[0081] The invention is disclosed above and in the accom-
panying drawings with reference to a variety of embodiments.
The purpose served by the disclosure, however, is to provide
an example of the various features and concepts related to the
invention, not to limit the scope of the invention. One skilled
in the relevant art will recognize that numerous variations and
modifications may be made to the embodiments described
above without departing from the scope of the present inven-
tion, as defined by the appended claims.

1. An article of apparel comprising:

a pelvic region for covering a pelvic area of a wearer, a
majority of an exterior surface and an opposite interior
surface of the apparel in the pelvic region being formed
from a woven textile with at least twenty percent stretch;

a pair of leg regions extending outward from the pelvic
region for covering at least a portion of legs of the
wearer, a majority of the exterior surface and the interior
surface of the apparel in the leg regions being formed
from the woven textile; and

a waistband region joined with the pelvic region opposite
the leg regions for extending around a waist of the
wearer, the waistband region including a waistband ele-
ment formed from a first layer and a second layer that are
secured together, the first layer being a textile element
and the second layer being a polymer element, and the
waistband element having less stretch than the woven
textile.

2. The article of apparel recited in claim 1, wherein the first

layer is the woven textile.

3. The article of apparel recited in claim 2, wherein the first

layer forms a portion of the exterior surface of the apparel.

4. The article of apparel recited in claim 1, wherein the first

layer is a non-stretch woven textile.

5. The article of apparel recited in claim 1, wherein the

second layer is a thermoplastic polymer sheet.

6. The article of apparel recited in claim 1, wherein the first

layer and the second layer are secured with thermal bonding.

7. The article of apparel recited in claim 1, wherein the

waistband element includes a third layer located adjacent the
second layer and opposite the first layer, the third layer being
secured to the second layer.

8. An article of apparel comprising:

a pelvic region for covering a pelvic area of a wearer, a
majority of an exterior surface and an opposite interior
surface of the apparel in the pelvic region being formed
from a woven textile with at least twenty percent stretch;

a pair of leg regions extending outward from the pelvic
region for covering at least a portion of legs of the
wearer, a majority of the exterior surface and the interior
surface of the apparel in the leg regions being formed
from the woven textile; and
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a waistband region joined with the pelvic region opposite
the leg regions for extending around a waist of the
wearer, the waistband region including a waistband ele-
ment formed from a first layer, a second layer, and at
least one strand that extends through the first layer and
the second layer in a plurality of stitch locations to join
the first layer and the second layer to each other, the
stitch locations being located in a peripheral area of the
first layer and the second layer, and the stitch locations
being located in a central area of the first layer and the
second layer, the waistband element having less stretch
than the woven textile.

9. The article of apparel recited in claim 8, wherein at least

one of the first layer and the second layer is the woven textile.

10. The article of apparel recited in claim 8, wherein at least
one of the first layer and the second layer is a non-stretch
woven textile.

11. The article of apparel recited in claim 8, wherein a
portion of the strand lays against a surface of the first layer
between two of the stitch locations.

12. The article of apparel recited in claim 11, wherein the
portion of the strand is unsecured to the first layer between
two of the stitch locations.

13. The article of apparel recited in claim 8, wherein the
stitch locations are spaced from each other by at least five
millimeters.

14. The article of apparel recited in claim 8, wherein the
waistband element includes a third layer located adjacent the
first layer and secured to the first layer, the third layer being a
polymer element, and a portion of the strand being embedded
within the third layer.

15. The article of apparel recited in claim 8, wherein the
strand is absent from areas between the stitch locations.

16. An article of apparel comprising:

a pelvic region for covering a pelvic area of a wearer, a
majority of an exterior surface and an opposite interior
surface of the apparel in the pelvic region being formed
from a woven textile with at least twenty percent stretch;

a pair of leg regions extending outward from the pelvic
region for covering at least a portion of legs of the
wearer, a majority of the exterior surface and the interior
surface of the apparel in the leg regions being formed
from the woven textile; and

a waistband region joined with the pelvic region opposite
the leg regions for extending around a waist of the
wearer, the waistband region including a waistband ele-
ment formed from a first layer and a second layer that are
located adjacent to each other, the first layer and the
second layer being joined to each other by a plurality of
discrete bonds that are located in (a) a peripheral area of
the first layer and the second layer and (b) a central area
of the first layer and the second layer, the waistband
element having less stretch than the woven textile.

17. The article of apparel recited in claim 16, wherein at
least one of the first layer and the second layer is the woven
textile.

18. The article of apparel recited in claim 16, wherein at
least one of the first layer and the second layer is a non-stretch
woven textile.

19. The article of apparel recited in claim 16, wherein the
bond areas are evenly spaced from each other.

20. The article of apparel recited in claim 16, wherein the
waistband element includes a plurality of indentations at the
bond areas.
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21. The article of apparel recited in claim 16, wherein a
polymer material is located between the first layer and the
second layer, the polymer material forming thermal bonds to
join the first layer and the second layer at the bond areas.

22. An article of apparel comprising:

a pelvic region for covering a pelvic area of a wearer, a
majority of an exterior surface and an opposite interior
surface of the apparel in the pelvic region being formed
from a woven textile with at least twenty percent stretch;

a pair of leg regions extending outward from the pelvic
region for covering at least a portion of legs of the
wearer, a majority of the exterior surface and the interior
surface of the apparel in the leg regions being formed
from the woven textile; and

a waistband region joined with the pelvic region opposite
the leg regions for extending around a waist of the
wearer, the waistband region including a waistband ele-
ment having a first layer and a second layer positioned
adjacent to each other, each of the first layer and the
second layer having an elongate and curved shape, and a
central area of the first layer being unitarily-joined to a
central area of the second layer, the waistband element
having less stretch than the woven textile.

23. The article of apparel recited in claim 22, wherein the

first layer and the second layer are the woven textile.

24. The article of apparel recited in claim 22, wherein the
first layer and the second layer are non-stretch woven textiles.

25. The article of apparel recited in claim 22, wherein each
of'the first layer and the second layer have a concave edge and
an opposite convex edge extending through a length of the
waistband element, the convex edge of the first layer being
unitarily-joined to the convex edge of the second layer.

26. The article of apparel recited in claim 22, wherein the
waistband element includes a fold at the central area of the
first layer and the central area of the second layer.

27. The article of apparel recited in claim 22, wherein the
first layer and the second layer are divided into two separate
portions at the central area of the first layer and the central
area of the second layer.

28. The article of apparel recited in claim 22, wherein a
polymer material is located between the first layer and the
second layer, the polymer material forming a thermal bond to
join the first layer and the second layer.

29. An article of apparel comprising:

a pelvic region for covering a pelvic area of a wearer, a
majority of an exterior surface and an opposite interior
surface of the apparel in the pelvic region being formed
from a woven textile with at least twenty percent stretch;

a pair of leg regions extending outward from the pelvic
region for covering at least a portion of legs of the
wearer, a majority of the exterior surface and the interior
surface of the apparel in the leg regions being formed
from the woven textile; and

a waistband region joined with the pelvic region opposite
the leg regions for extending around a waist of the
wearer, the waistband region including at least one mate-
rial layer, and the waistband region including a tensile
component adjacent to the material layer and extending
around at least thirty percent of the waistband region,
and the tensile component having less stretch than the
woven textile.

30. The article of apparel recited in claim 29, wherein the

material layer is the woven textile.
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31. The article of apparel recited in claim 29, wherein the
material layer is a non-stretch woven textile.

32. The article of apparel recited in claim 29, wherein the at
least one material layer is a first layer and a second layer, the
tensile component being located between the first layer and
the second layer.

33. The article of apparel recited in claim 29, wherein an
end of the tensile component is secured adjacent to a lace area
of the waistband region, and the tensile component extends
from the lace region to a rear area of the waistband region.

34. The article of apparel recited in claim 29, wherein a first
end of the tensile component is secured adjacent to a first side
of'alace area of the waistband region, and a second end of the
tensile component is secured adjacent to a second side of the
lace area.

35. The article of apparel recited in claim 34, wherein a
central area of the tensile component is located in a rear area
of the waistband region.

36. The article of apparel recited in claim 34, wherein the
waistband region includes a length adjustment mechanism
for the tensile component.

37. An article of apparel comprising:

a pelvic region for covering a pelvic area of a wearer, a

majority of an exterior surface and an opposite interior
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surface of the apparel in the pelvic region being formed
from a woven textile with at least twenty percent stretch;

a pair of leg regions extending outward from the pelvic

region for covering at least a portion of legs of the
wearer, a majority of the exterior surface and the interior
surface of the apparel in the leg regions being formed
from the woven textile; and

a waistband region joined with the pelvic region opposite

the leg regions for extending around a waist of the
wearer, the waistband region including a waistband ele-
ment formed from at least one layer and at least one
strand that extends through the layer in a plurality of
stitch locations located in both a peripheral area and a
central area of the layer, the waistband element having
less stretch than the woven textile.

38. The article of apparel recited in claim 37, wherein the
layer is the woven textile.

39. The article of apparel recited in claim 37, wherein a
portion of the strand lays against a surface of the layer
between two of the stitch locations.

40. The article of apparel recited in claim 37, wherein the
stitch locations are spaced from each other by at least five
millimeters.



