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Description
BACKGROUND

[0001] Articles of footwear generally include two pri-
mary elements: an upper and a sole structure. The upper
is often formed from a plurality of material elements (e.g.,
textiles, polymer sheet layers, foam layers, leather, syn-
thetic leather) that are stitched or adhesively bonded to-
gether to form a void in the interior of the footwear for
comfortably and securely receiving a foot. More particu-
larly, the upper forms a structure that extends over instep
and toe areas of the foot, along medial and lateral sides
of the foot, and around a heel area of the foot. The upper
may also incorporate a lacing system to adjust fit of the
footwear, as well as permitting entry and removal of the
foot from the void within the upper. In addition, the upper
may include a tongue that extends under the lacing sys-
tem to enhance adjustability and comfort of the footwear,
and the upper may incorporate a heel counter.

[0002] The various material elements forming the up-
per impart different properties to different areas of the
upper. For example, textile elements may provide breath-
ability and may absorb moisture from the foot, foam lay-
ers may compress to impart comfort, and leather may
impart durability and wear-resistance. As the number of
material elements increases, the overall mass of the foot-
wear may increase proportionally. One of the challenges
with designing athletic footwear is to provide a designer
with freedom of design to combine various materials for
an upper to achieve a desired appearance while mini-
mizing the weight of the upper. Although numerous ma-
terials could be combined and used to provide a desired
design, the design could result in a heavier upper, which
may diminish mobility, performance, and comfort for a
wearer.

[0003] The time and expense associated with trans-
porting, stocking, cutting, and joining material elements
may also increase as the number of material elements
of an upper increases. Additionally, waste material from
cutting and stitching processes may accumulate to a
greater degree as the number of material elements in-
corporated into an upper increases. Moreover, products
with a greater number of material elements may be more
difficult to recycle than products formed from fewer ma-
terial elements. By decreasing the number of material
elements, therefore, the mass of the footwear and waste
may be decreased, while increasing manufacturing effi-
ciency and recyclability.

[0004] In view of these considerations, there is a need
for an article of footwear that advantageously includes a
strong, lightweight structure that also provides a designer
with a substantial degree of design freedom when creat-
ing an article of footwear with a stylish design.

[0005] Document US 7754626 B2 discloses an article
of apparel thatincludes a textile with at least one property
that changes upon exposure to a physical stimulus. The
textile has a modifiable structure formed from one or more
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yarns that exhibit a dimensional transformation upon ex-
posure to the physical stimulus. The yarns have a first
set of dimensions when unexposed to the physical stim-
ulus, and the yarns have a second set of dimensions
when exposed to the physical stimulus. The structure of
the textile is modified by exposing the textile to the phys-
ical stimulus such that the yarns transform from the first
set of dimensions to the second set of dimensions and
change the property of the textile.

[0006] US2005178026 A1 discloses an article of foot-
wear including an upper with a flexible mesh or braided
closure system. The mesh or braided panel may conform
to foot shape or position changes while still maintaining
adequate pressure on the foot and/or adequately closing
the chamber opening to hold the footin the housing mem-
ber.

SUMMARY

[0007] The above objectives are achieved by an article
of footwear according to appended independent claim 1.
Preferred embodiments are defined in the dependent
claims.

[0008] According to an embodiment, an article of foot-
wear includes an upper and a mesh material. The mesh
material is incorporated into the upper. The mesh mate-
rial includes high tensile strength strands and non-high
tensile strength strands. The high tensile strength strands
and non-high tensile strength strands interlock so that
the high tensile strength strands are substantially held in

place.

[0009] The mesh may have a plaid pattern.

[0010] The mesh may have a herringbone pattern.
[0011] The mesh may have a seersucker pattern.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The foregoing Summary and the following De-
tailed Description will be better understood when read in
conjunction with the accompanying figures.

FIG. 1 is an isometric view of a mesh including
strands, according to an embodiment.

FIG. 2 is frontward view of an article of footwear,
according to an embodiment.

FIG. 3 is a view of the lateral side of the article of
footwear of FIG. 2.

FIG. 4 is a view of the medial side of the article of
footwear of FIG. 2.

FIG. 5is a top view of a mesh material, according to
an embodiment.

FIG. 6 illustrates a step of applying a mesh material
during manufacture of an article of footwear, accord-
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ing to an embodiment.
FIG. 7 shows a manufactured article of footwear after

mesh material has been applied, according to an em-
bodiment.

FIG. 8 is an exploded view of an article of footwearr,
according to an embodiment.

FIG. 9 is a top view of a mesh material, according to
an embodiment.

FIG. 10 is an isometric view of the mesh material of
FIG. 9.

FIG. 11isacross-sectional view of the mesh material
of FIG. 10.

FIG. 12A is a view of a mesh material, according to
an embodiment.

FIG. 12B is an enlarged view of the mesh material
of FIG. 12A.

FIG. 13 is a cross-sectional view along line 13-13 in
FIG. 12A.

FIG. 14 is a cross-sectional view along line 14-14 in
FIG. 12A.

FIG. 15is aside view of a high tensile strength strand,
according to an embodiment.

FIG. 16 is a side view of an article of footwear, ac-
cording to an embodiment.

FIG. 17 is a cross-sectional view of an article of foot-
wear, according to an embodiment.

FIG. 18 is a cross-sectional view of an article of foot-
wear, according to an embodiment.

FIG. 19 is a side view of an article of footwear, ac-
cording to an embodiment.

FIG. 20A is a side view of an upper of an article of
footwear, according to an embodiment.

FIG. 20B is a side view of the upper of FIG. 20A with
mesh material removed.

FIG. 20C is a side view of the upper of FIG. 20B with
intermediate layers removed.

FIG. 21 is a side view of an article of footwear, ac-
cording to an embodiment.

FIG. 22 is an exploded view of an article of footwear,
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according to an embodiment.

FIG. 23 is a view of a mesh material, according to
an embodiment.

FIG. 24 is a side view of a conventional tensile strand
element, according to an embodiment.

FIG. 25 is an isometric view of enlarged area 25 of
tensile strand element of FIG. 24.

FIG. 26 is an exploded view the tensile strand ele-
ment of FIG. 25.

FIG. 27 is a picture of an article of footwear incorpo-
rating a mesh material having a plaid pattern, ac-
cording to an embodiment.

FIG. 28 is a picture of a mesh material having a her-
ringbone pattern, according to an embodiment.

FIG. 29 is a picture of an article of footwear incorpo-
rating a mesh material having a seersucker pattern,
according to an embodiment.

DETAILED DESCRIPTION

[0013] The following discussion and accompanying
figures disclose an article of footwear having an upper
that includes a mesh material. The mesh material may
include tensile strand elements. The article of footwear
is disclosed as having a general configuration suitable
for a variety of pursuits. Concepts associated with the
footwear, including the upper, may also be applied to a
variety of other athletic footwear types, including baseball
shoes, basketball shoes, cross-training shoes, cycling
shoes, football shoes, tennis shoes, soccer shoes, and
hiking boots, for example. The concepts may also be
applied to footwear types that are generally considered
to be non-athletic, including dress shoes, loafers, san-
dals, and work boots. The concepts disclosed herein ap-
ply, therefore, to a wide variety of footwear types. The
mesh material may, however, be utilized in a variety of
other products, including backpacks and other bags and
apparel (e.g., pants, shirts, headwear), for example. Ac-
cordingly, the concepts disclosed herein may apply to a
wide variety of products.

[0014] A conventional upper may be formed from mul-
tiple material layers that each may impart different prop-
erties to various areas of the upper. During use, an upper
may experience significant tensile forces, and one or
more layers of material are positioned in areas of the
upper toresist the tensile forces. Thatis, individual layers
may be incorporated into specific portions of the upper
to resist tensile forces that arise during use of the foot-
wear. As an example, a textile may be incorporated into
an upper to impart stretch resistance in the longitudinal
direction. Such a textile may be, for example, a woven



5 EP 2 800 493 B1 6

textile formed from yarns that interweave at right angles
to each other. If the woven textile is incorporated into the
upper for purposes of longitudinal stretch-resistance,
then only the yarns oriented in the longitudinal direction
will contribute to longitudinal stretch-resistance, and the
yarns oriented orthogonal to the longitudinal direction will
not generally contribute to longitudinal stretch-resist-
ance. As a result, approximately one-half of the yarns in
the woven textile are superfluous to longitudinal stretch-
resistance.

[0015] As an extension of this example, the degree of
stretch-resistance required in different areas of an upper
may vary. Whereas some areas of the upper may require
a relatively high degree of stretch-resistance due to forc-
es that the areas are subjected to, other areas of the
upper may require a relatively low degree of stretch-re-
sistance. Because the woven textile may be utilized in
areas requiring both high and low degrees of stretch-
resistance, some of the yarns in the woven textile may
be superfluous in areas requiring the low degree of
stretch-resistance. In this example, the superfluous
yarns add to the overall mass of the footwear, without
adding beneficial properties to the footwear. Similar con-
cepts apply to other materials, such as leather and pol-
ymer sheets, that are utilized for one or more of wear-
resistance, flexibility, air-permeability, cushioning, and
moisture-wicking, for example.

[0016] Basedupontheabove discussion, materials uti-
lized in a conventional upper formed from multiple layers
of material may have superfluous portions that do not
significantly contribute to the desired properties of the
upper but add to the overall weight of an article of foot-
wear. With regard to stretch-resistance, for example, a
layer may have material thatimparts (a) a greater number
of directions of stretch resistance or (b) a greater degree
of stretch-resistance than is necessary or desired. The
superfluous portions of these materials may, therefore,
add to the overall mass of the footwear without contrib-
uting beneficial properties.

[0017] One method of addressing these issues has
been toincorporate tensile strand elements into an upper
to provide strength and stretch resistance to the upper.
The use of such tensile strand elements is discussed in,
for example, U.S. Application No. 12/362,371, filed on
January 29, 2009; U.S. Application No. 12/419,985, filed
on April 7, 2009; U.S. Application No. 12/419,987, filed
on April 7, 2009; U.S. Application No. 12/546,017, filed
on August 24, 2009; U.S. Application No. 12/546,019,
filed on August 24, 2009; U.S. Application No.
12/546,022, filed on August 24, 2009; U.S. Application
No. 12/847,836, filed on July 30, 2010; and U.S. Appli-
cation No. 13/196,365, filed on August 2, 2011.

[0018] A conventional tensile strand element includes
strands having a relatively high tensile strength. Turning
to the example of FIG. 24, a conventional tensile strand
element 40 can include strands 34 having a relatively
high tensile strength that enhance the stretch resistance
of strand element 40. A tensile strand element 40 can be
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incorporated into the layers of an upper to enhance
strength and impart stretch resistance of the upper, while
using less material due to the elongated and relatively
narrow shape of the tensile strand elements.

[0019] To maintain the position of the strands, a con-
ventional tensile strand element may position the strands
between two materials, covers, or layers which act to
hold the strands in place. Examples of such materials,
covers, or layers are discussed in, for example, U.S. Ap-
plication No. 12/362,371, filed on January 29, 2009; U.S.
Application No. 12/419,985, filed on April 7, 2009; U.S.
Application No. 12/419,987, filed on April 7, 2009; U.S.
Application No. 12/546,017, filed on August 24, 2009;
U.S. Application No. 12/546,019, filed on August 24,
2009; U.S. Application No. 12/546,022, filed on August
24,2009; U.S. Application No. 12/847,836, filed on July
30, 2010; and U.S. Application No. 13/196,365, filed on
August 2, 2011. Turning to FIG. 25, which is enlarged
view of area 25 of the tensile strand element 40 of FIG.
24, a tensile strand element 40 may include a base layer
41 and a cover layer 42, with strands 34 being positioned
between base layer 41 and coverlayer 42. FIG. 26 shows
an exploded view of the embodiment of FIG. 25 and fur-
ther illustrates how strands 34 are positioned between
base layer 41 and cover layer 42. Strands 34 can extend
parallel to surfaces of base layer 41 and cover layer 42.
By being substantially parallel to the surfaces of base
layer 41 and cover layer 42, strands 34 resist stretch in
directions that correspond with the surfaces of base layer
41 and cover layer 42.

[0020] Strands 34 may be formed from any generally
one-dimensional material. As utilized with respect to the
present invention, the term "one-dimensional material"
or variants thereof is intended to encompass generally
elongate materials exhibiting a length that is substantially
greater than a width and a thickness. Accordingly, suit-
able materials for strands 34 include various filaments,
fibers, yarns, threads, cables, or ropes that are formed
from rayon, nylon, polyester, polyacrylic, silk, cotton, car-
bon, glass, aramids (e.g., para-aramid fibers and meta-
aramid fibers), ultra high molecular weight polyethylene,
liquid crystal polymer, copper, aluminum, and steel. Such
materials may provide a relatively high tensile strength
which enhances the stretch resistance of a material that
astrand 34 is incorporated into. Whereas filaments have
an indefinite length and may be utilized individually as
strands 34, fibers have a relatively short length and gen-
erally go through spinning or twisting processes to pro-
duce a strand of suitable length.

[0021] Anindividual filament utilized in strands 34 may
be formed from a single material (i.e., a monocomponent
filament) or from multiple materials (i.e., a bicomponent
filament). Similarly, different filaments may be formed
from different materials. As an example, yarns utilized
as strands 34 may include filaments that are each formed
from a common material, may include filaments that are
each formed from two or more different materials, or may
include filaments that are each formed from two or more
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different materials. Similar concepts also apply to
threads, cables, or ropes. The thickness of strands 34
may also vary significantly to range from, for example,
0.03 millimeters to more than 5 millimeters. Although
one-dimensional materials may often have a cross-sec-
tion where width and thickness are substantially equal
(e.g.,around or square cross-section), some one-dimen-
sional materials may have a width that is greater than a
thickness (e.g., arectangular, oval, or otherwise elongate
cross-section).

[0022] Strands may be utilized to modify properties of
an article of footwear other than stretch-resistance. For
example, strands may be utilized to provide additional
wear-resistance in specific areas of an upper. For exam-
ple, strands may be concentrated in areas of upper that
experience wear, such as in a forefoot region of the upper
and adjacent to a sole structure. If utilized for wear re-
sistance, strands may be selected from materials that
exhibit relatively high wear-resistance properties.
Strands may also be utilized to modify the flex charac-
teristics of an upper. For example, areas with relatively
high concentrations of strands may flexto alesser degree
than areas with relatively low concentrations of strands.
Similarly, areas with relatively high concentrations of
strands may be less air permeable than areas with rela-
tively low concentrations of strands. Further, strands may
be used to connect or affix an upper to a sole structure
while using less weight than a conventional upper which
uses, for example, leather or other textile panels con-
nected to a sole structure. Strands may also strength
such a connection between an upper and sole structure.
[0023] The sole structure can be secured to a lower
portion of the upper so as to be positioned between the
foot and the ground. In athletic footwear, for example,
the sole structure includes a midsole and an outsole. The
midsole may be formed from a polymer foam material
that attenuates ground reaction forces (i.e., provides
cushioning) during walking, running, and other ambula-
tory activities. The midsole may also include fluid-filled
chambers, plates, moderators, or other elements that fur-
ther attenuate forces, enhance stability, or influence the
motions of the foot, for example. The outsole forms a
ground-contacting element of the footwear and is usually
fashioned from a durable and wear-resistant rubber ma-
terial that includes texturing to impart traction. The sole
structure may also include a sockliner positioned within
the upper and proximal a lower surface of the foot to
enhance footwear comfort.

[0024] In conventional designs, tensile strand ele-
ments may be provided as separate elements, such as
separate filaments, yarns, or strands, that were placed
on top of a base layer of the upper. To ensure that the
tensile strand elements remained in place, a connecting
layer or other securing element may bond, secure, or
otherwise join the tensile strand elements to the base
layer. According to one example, a sheet of thermoplastic
polymer could be located between strands and the base
layer and heated to bond the strands and base layer to-
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gether. According to another example, the connecting
element or securing element may be a sheet of thermo-
plastic polymer or a textile, for example, that extended
over strands and the base layer to bond the strands and
the base layer together. Such a sheet can in turn act as
acoverlayer thatforms a portion of an exterior orexposed
surface of the upper, with a combination of the base layer,
strands, and the cover sheet providing substantially all
of the thickness of the upper in some areas. In another
example, connecting element or other securing element
may be an adhesive that bonds strands and the base
layer together. In other examples, additional individual
threads are stitched over strands to secure the tensile
strand elements to the base layer. As a result, a variety
of structures or methods may be used to secure strands
to an underlying base layer.

[0025] Although conventional tensile strand elements
provide a high degree of performance, such as by en-
hancing the stretch resistance of an upper, the methods
used to incorporate the tensile strand elements into an
upper may provide an article of footwear that is stylish
and pleasing for certain uses. For example, by incorpo-
rating strands 34 between a base layer 41 and a cover
layer 42, an article of footwear is produced with high per-
formance and a style for athletic use but not necessarily
for casual use. It would be desirable to provide an article
of footwear which provides a high level of performance
but is also stylish and pleasing for multiple uses, such as
both athletic and casual uses.

[0026] According to an embodiment, strands may be
incorporated into a mesh material. The mesh material
may include a combination of high tensile strength stands
and non-high tensile strength stands that do not possess
a high tensile strength. For example, the strands not pos-
sessing high tensile strength may intersect the high ten-
sile strength strands. A mesh including a pattern of inter-
secting strands can advantageously provide a structure
that substantially holds the high tensile strength strands
in place while also providing enhance performance. As
a result, the mesh material could include high tensile
strength strands which enhance the strength and stretch
resistance of the mesh but do not require a base layer
and a cover layer to maintain the position of the high
tensile strength strands. Such a mesh may advanta-
geously be breathable and flexible but also have rela-
tively high strength and limited stretch. Besides advan-
tageously providing enhanced performance and materi-
als savings, the mesh material may also provide a stylish
pattern

[0027] FIG. 1 shows a mesh 10 which includes a first
set 25 of high tensile strength strands. According to an
embodiment, first set 25 of tensile strength strands can
include various numbers of tensile strength strands. The
number of tensile strength strands selected for a given
set of high tensile strength strands may be selected, for
example, according to a desired strength and/or stretch
resistance for mesh 10. For example, first set 25 of high
tensile strength strands can include a first high tensile
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strength strand 21, a second high tensile strength strand
22, a third high tensile strength strand 23, and a fourth
high tensile strength strand 24, although first set 25 of
tensile strength strands can include other numbers of
high tensile strength strand. High tensile strength strands
can be in the same form as strands 34 used in a conven-
tional tensile strand element 40 discussed above and
can be made from the same materials. For example, high
tensile strength strands of first set 25 may be high tensile
strength nylon. First set 25 of high tensile strength strands
may act to increase the strength of mesh 10 and enhance
the stretch resistance of mesh 10 due to the tensile prop-
erties of the high tensile strength strands.

[0028] Mesh 10 mayinclude a second set 34 of strands
which intersect the first set 25 of high tensile strength
strands. According to an embodiment, second set 34 of
strands can include various numbers of strands. The
number of strands selected for second set 34 of strands
may be selected, for example, to provide a sufficient
number of strands to intersect with high tensile strength
strands and substantially hold the high tensile strength
strands in place. For example, second set 34 may include
a first strand 31, a second strand 32, and a third strand
33, although second set 34 can include other numbers
of strands.

[0029] Strands of the second set 34 of strands can be
non-high tensile strength strands. For example, strands
of second set 34 may be in a different form and/or be
made from different materials than high tensile strength
strands of first set 25. For example, non-high tensile
strength strands, such as the strands of second set 34,
may be made of polyester. In another example, non-high
tensile strength strands can be made of a mixture of 60%
polyester & 40% polyester 150D. In another example,
when mesh 10 includes high tensile strength strands and
non-high tensile strength strands, mesh 10 can be made
of various materials, which may be selected according
to a desired strength and stretch resistance for mesh 10.
[0030] The strands of second set 34 do not necessarily
enhance the strength and stretch resistance of mesh 10
to the degree that high tensile strength strands do. How-
ever, strands of second set 34 may intersect high tensile
strength strands of first set 25 and provide a mesh struc-
ture that substantially holds the high tensile strength
strands of first set 25 in place. For example, strands of
second set 34 may form an interlocking mesh structure
with high tensile strength strands of first set 25 that limits
movement of the high tensile strength strands of first set
25.

[0031] According to an embodiment, mesh 10 may in-
clude a plurality of sets of strands. For example, mesh
10 may include first set 25 of high tensile strength strands
and at least second set 34 of strands that intersect the
high tensile strength strands of first set 25. In another
example, mesh 10 may include multiple sets of strands
that intersect high tensile strength strands of first set 25,
such as second set 34 of strands and a third set 38 of
strands. Third set 38 of strands may be substantially the

10

15

20

25

30

35

40

45

50

55

same or similar to those of second set 34. For example,
third set 38 may include a first strand 35, a second strand
36, and a third strand 37, although third set 38 may in-
clude any number of strands. According to an example,
second set 34 of strands and third set of strands may be
repeated in any number along a direction that extends
along a length of high tensile strength strands of first set
25. This would result in multiple sets of strands intersect-
ing the high tensile strength strands of first set 25 so that
the multiple sets of strands act to substantially hold the
high tensile strength strands of first set 25 in place.
[0032] According to an embodiment, mesh 10 may in-
clude additional sets of strands extending in substantially
the same direction as first set 25 of strands. For example,
mesh 10 may include a fourth set 44 of strands and a
fifth set 49 of strands. Fourth set 44 of strands and fifth
set 49 of strands may include any number of strands. For
example, fourth set 44 of strands may include a first
strand 40, a second strand 41, a third strand 42, and a
fourth strand 43, and fifth set 49 of strands may include
a first strand 45, a second strand 46, a third strand 47,
and a fourth strand 48, although fourth set 44 of strands
and fifth set 49 of strands may include any number of
strands. According to an embodiment, the strands of the
fourth set 44 and the strands of the fifth set 49 may be
strands like those of second set 34. In such an embodi-
ment, the strands of the fourth set 44, fifth set 49, and
second set 34 would be made of the same materials and
have the same structure, with the strands of the fourth
set 44 and the strands of the fifth set 49 intersecting the
strands of the second set 34 to form a mesh structure for
mesh 10.

[0033] According to an embodiment, a repeating pat-
tern can be provided in which sets of high tensile strength
strands alternate with sets of non-high tensile strength
strands. For example, the strands of fourth set 44 and
fifth set 49 may be non-high tensile strength strands on
either side of first set 25 of high tensile strength strands,
with sets of high tensile strength strands and sets of non-
high tensile strength strands alternating in directions sub-
stantially perpendicular to the longitudinal axes of the
strands. According to another embodiment, strands of
either or both of fourth set 44 and fifth set 49 can be high
tensile strength strands substantially the same or similar
to those of first set 25. Sets of strands can be selected
to include high tensile strength strands or non-high ten-
sile strength strands according to a desired strength and
stretch resistance for mesh 10.

[0034] According to an embodiment, any of the sets of
strands may include a mixture of high tensile strength
strands and non-high tensile strength strands. Such a
mixture may be selected according to a desired strength
and stretch resistance for mesh 10.

[0035] According to an embodiment, mesh 10 can be
formed from monofilament strands. For example, non-
high tensile strength strands can be formed with mono-
filament strands, such as the strands of second set 34
and other sets including non-high tensile strength
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strands.

[0036] Mesh 10 may be a woven material or a knit ma-
terial. For example, mesh 10 can be produced as awoven
or knit material to not only provide a high performance
material with strength and stretch resistance, but to also
provide a mesh material having a desired pattern or style.
[0037] According to an embodiment, mesh 10 may be
a woven material in which strands alternately pass over
and under one another in warp and weft directions. For
instance, high tensile strength strands of first set 25 may
extend in a warp direction while strands of second set 34
may extend in the weft direction. The strands of second
set 34, for example, could alternately pass over and un-
der the high tensile strength strands of first set 25 as the
strands of second set 34 intersect the high tensile
strength strands of first set 25. Such a pattern of weaving
strands may provide both high tensile strength strands
to enhance the strength and stretch resistance of a mesh
material and non-high tensile strength strands to interlock
with the high tensile strength strands and substantially
hold the high tensile strength strands in place.

[0038] According to another embodiment, mesh 10
may be a knit material in which strands are knitted to-
gether. For instance, high tensile strength strands of first
set25 may extend in afirstdirection along their respective
lengths and non-high tensile strength strands of second
set 34 may interest the high tensile strength strands and
knit adjacent high tensile strength strands of first set 25
to one another. For example, non-high tensile strength
strands of second set 34 can be formed in loops between
first strand 21 and second strand 22 of first set 25 that
knit first strand 21 and second strand 22 together. Non-
high tensile strength strands can similarly knit other high
tensile strength strands to one another and may connect
adjacent sets of strands to one another.

[0039] Meshmaterials described above may be includ-
ed in an article of footwear to advantageously provide
the article of footwear with enhanced strength and stretch
resistance but also freedom to design various pleasing
styles. For example, a mesh material itself can be used
to incorporate various stylish designs into an article of
footwear. Turning to the example of FIG. 2, an article of
footwear 100 may include an upper 110 and a sole struc-
ture 120. FIG. 3 shows a view of the lateral side 111 of
footwear 100 of FIG. 2 and FIG. 4 shows a view of medial
side 112 of footwear 100. For reference purposes, foot-
wear 100 may be divided into three general regions: a
forefoot region 101, a midfoot region 102, and a heel
region 103, as shown in FIGS. 3 and 4. Forefoot region
101 generally includes portions of footwear 100 corre-
sponding with the toe portion 136 where toes and the
joints connecting the metatarsals with the phalanges
would be present. Midfoot region 102 generally includes
portions of footwear 100 corresponding with the arch ar-
ea of the foot, and heel region 103 corresponds with the
heel portion 138 and rear portions of the foot, including
the calcaneus bone. Regions 101-103, medial side 112,
and lateral side 111 may be applied to sole structure 20,
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upper 30, and individual elements thereof. Regions
101-103, medial side 112, and lateral side 111 are not
intended to demarcate precise areas of footwear 100.
Rather, regions 101-103, medial side 112, and lateral
side 111 are intended to represent general areas of foot-
wear 100 to aid in the following discussion.

[0040] Sole structure 120 is secured to upper 110 and
extends between the foot and a ground surface when
footwear 100 is worn. Sole structure 120 may include a
midsole, an outsole, and an sockliner (not shown). Mid-
sole is secured to a lower surface of upper 110 and may
be formed from a compressible polymer foam element
(e.g., a polyurethane or ethylvinylacetate foam) that at-
tenuates ground reaction forces (i.e., provides cushion-
ing) when compressed between the foot and the ground
during walking, running, or other ambulatory activities.
In further configurations, midsole may incorporate fluid-
filled chambers, plates, moderators, or other elements
that further attenuate forces, enhance stability, or influ-
ence the motions of the foot, or midsole may be primarily
formed from a fluid-filled chamber. Outsole is secured to
a lower surface of midsole and may be formed from a
wear-resistant rubber material that is textured to impart
traction. Sockliner is located within upper 110 and is po-
sitioned to extend under a lower surface of the foot. Al-
though this configuration for sole structure 120 provides
an example of a sole structure that may be used in con-
nection with upper 110, a variety of other conventional
or nonconventional configurations for sole structure 120
may also be utilized. Accordingly, the structure and fea-
tures of sole structure 120 or any sole structure utilized
with upper 110 may vary considerably.

[0041] Upper 110 defines a void 134 within footwear
100 for receiving and securing a foot relative to sole struc-
ture 120. The void 134 may be shaped to accommodate
the foot and extend along the lateral side 111 of the foot,
along the medial side 112 ofthe foot, over the foot, around
the heel, and under the foot. A lace 132 extends through
various lace apertures 130 and permits a wearer to mod-
ify dimensions of upper 110 to accommodate the propor-
tions of the foot. More particularly, lace 132 permits the
wearer to tighten upper 110 around the foot, and lace
132 permits the wearer to loosen upper 110 to facilitate
entry and removal of the foot from the void 134. In addi-
tion, upper 110 may include a tongue (not depicted) that
extends under lace 132.

[0042] According to an embodiment, upper 110 may
include stitching 140. Stitching 140 can be used to join
materials of upper 110 and/or to provide a stylish design
to upper 110. For example, a thread can be used for
stitching 140 that contrasts with surrounding material of
upper 110 so that stitching 140 is more visible to provide
a stylish design.

[0043] Various portions of upper 110 may be formed
from one or more of a plurality of material elements (e.g.,
textiles, polymer sheets, foam layers, leather, synthetic
leather) that are stitched or bonded together to form the
void within footwear 100. Upper 110 may also incorporate
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a heel counter that limits heel movement in heel region
101 or a wear-resistant toe guard located in forefoot re-
gion 103. Although a variety of material elements or other
elements may be incorporated into upper 110, areas of
one or both of lateral side 111 and medial side 112 in-
corporate various strands 34.

[0044] The mesh material discussed above may be in-
corporated into footwear 100. According to an embodi-
ment, mesh material 150 may be incorporated into the
upper 110. As shown in the examples of FIGS. 2-4, the
mesh material 150 may form, for example, a majority of
the lateral side 111 and a majority of the medial side 112
of upper 110. As a result, mesh material 150 may have
a configuration that (a) extends from higher areas of up-
per 110 to lower areas of upper 110 and through each
ofregions 101-103, (b) defines the various lace apertures
130, and (c) may form an exterior surface (i.e., an outer,
exposed surface of footwear 100).

[0045] Mesh material 150 may include a first set 113
of high tensile strength strands, as shown in the example
of FIG. 3. The high tensile strength strands enhance the
strength and stretch resistance of the mesh material 150
and upper 110 that the mesh material 150 is incorporated
into.

[0046] During walking, running, or other ambulatory
activities, forces induced in footwear 100 may tend to
stretch upper 110 in various directions, and the forces
may be concentrated at various locations. That is, many
of the material elements forming upper 110 may stretch
when placed in tension by movements of the foot. Al-
though high tensile strength strands may also stretch,
high tensile strength strands generally stretch to a lesser
degree than the other material elements forming upper
110. Mesh material 150 may be located, therefore, to
provide structural componentsin upper 110 that strength-
en the upper and resist stretching in specific directions
or reinforce locations where forces are concentrated.
Such a mesh material 150 may also provide weight sav-
ings by providing a lightweight structure that is relatively
strong. High tensile strength strands may be positioned
to provide stretch-resistance in particular directions and
locations, and the number of high tensile strength strands
may be selected to impart a desired degree of stretch-
resistance. Accordingly, the orientations, locations, and
quantity of high tensile strength strands may be selected
to provide structural components that are tailored to a
specific purpose.

[0047] Asanexample,the various high tensile strength
strands that extend between lace apertures 130 and sole
structure 120 resist stretch in the medial-lateral direction
(i.e., in a direction extending around upper 110). These
high tensile strength strands may also be positioned ad-
jacent to and extend from lace apertures 130 to resist
stretch due to tension in lace 132. Given that the high
tensile strength strands cross other strands, whether the
other strands be other high tensile strength strands or
non-high tensile strength strands, forces from the tension
in lace 132 or from movement of the foot may be distrib-
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uted over various areas of upper 110. Accordingly, high
tensile strength strands are located to form structural
components in upper 110 that resist stretch.

[0048] According to an embodiment, mesh structure
150 may include high tensile strength strands which ex-
tend longitudinally along footwear 100 between forefoot
region 103 and heel region 101. Such high tensile
strength strands resist stretch in the longitudinal direction
(i.e., in a direction extending through each of regions
101-103). In such an embodiment, high tensile strength
strands may cross one another and permit forces from
lace 132 at the various lace apertures 130 to be distrib-
uted more widely throughout upper 110.

[0049] According to an embodiment, mesh material
150 may be oriented so that the high tensile strength
strands in mesh material 150 are angled relative to sole
structure 120. For example, mesh material 150 may be
oriented so that high tensile strength strands of mesh
material 150, such as the high tensile strength strands
of firstset 113, are angled diagonally between sole struc-
ture 120 and lace aperture 130. The running style or pref-
erences of an individual, for example, may determine the
orientations, locations, and quantity of high tensile
strength strands. For example, some individuals may
have a relatively high degree of pronation (i.e., an inward
roll of the foot), so providing a greater number of high
tensile strength strands on lateral side 111 may reduce
the degree of pronation. Some individuals may also pre-
fer that upper 110 fit more snugly, which may require
adding more high tensile strength strands throughout up-
per 110. Accordingly, footwear 100 may be customized
to the running style or preferences of an individual
through changes in the orientations, locations, and quan-
tity of high tensile strength strands. In addition, the mesh
material 150 may impart stretch-resistance to specific
areas, reinforce areas, enhance wear-resistance, modify
the flexibility, or provide areas of air permeability to upper
110. Accordingly, by controlling the orientations, loca-
tions, and quantity of strands, the properties of upper 110
and footwear 100 may be controlled.

[0050] Upper 110 may include a plurality of sets of high
tensile strength strands, such as a second set 114 of high
tensile strength strands, as shown in FIG. 3. Upper 110
may also include one or more sets of non-high tensile
strength strands. Forexample, upper may include at least
a third set of non-high tensile strength strands, as shown
in FIG. 3. According to an embodiment, first set 113 of
high tensile strength strands and second set 114 of high
tensile strength strands may be arranged in an alternat-
ing pattern, with a third set 115 of non-high tensile
strength strands located in between first set 113 of high
tensile strength strands and second set 114 of high ten-
sile strength strands, as shown in FIG. 3. Upper 110 may
further include a fourth set 116 of non-high tensile
strength strands which intersect first set 113 of high ten-
sile strength strands and second set 114 of high tensile
strength strands, as shown in FIG. 3. As a result, the non-
high tensile strength strands of fourth set 116 may inter-
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lock with the high tensile strength strands of first set 114
and second set 162 to substantially hold the high tensile
strength strands of first set 114 and second set 162 in
place.

[0051] Based upon the above discussion, a mesh ma-
terial 150 including high tensile strength strands may be
utilized to form structural components in upper 110. In
general, hightensile strength strands resist stretch to limit
the overall stretch in upper 110. High tensile strength
strands may also be utilized to distribute forces (e.g.,
forces from lace 132 and lace aperture 130) to different
areas of upper 110. Accordingly, the orientations, loca-
tions, and quantity of high tensile strength strands may
be selected to provide structural components that are
tailored to a specific purpose. The high tensile strength
strands of mesh material 150 may be arranged to impart
one-dimensional stretch or multidimensional stretch. The
mesh material may also include coatings that form a
breathable and water resistant barrier, for example.
[0052] The strands forming mesh material 150 may be
arranged so that mesh material 150 presents a stylish
design. A design incorporating mesh material 150 that
includes high tensile strength strands advantageously
provides footwear 100 that has a high performance due
to the enhanced strength and stretch resistance of mesh
material 150, along with the weight savings afforded by
mesh material 150 due to its high strength and stretch
resistance without using a base layer or cover layer, but
also a stylish design that is desirable for both athletic use
and for casual use. For example, footwear 100 incorpo-
rating mesh material 150 may provide high performance
whenworn while playing tennis butalso provides a design
that is desirable not only during tennis play but during
casual wear off the tennis court.

[0053] For example, the strands of mesh material 150
may be arranged in a plaid design, as shown in FIGS.
2-4. Such a plaid design can be produced, for example,
by intersecting sets of high tensile strength strands and
sets of non-high tensile strength strands in a mesh struc-
ture. In such a mesh structure the high tensile strength
strands and non-high tensile strength strands may inter-
lock with one another so that the high tensile strength
strands are substantially held in place. The plaid design
may include, for example, sets of high tensile strength
strands that alternate with non- high tensile strength
strands. As shown in FIG. 3, first set 113 of high tensile
strength strands and second set 114 of high tensile
strength strands may alternate with a third set 115 of non-
high tensile strength strands.

[0054] According to an embodiment, high tensile
strength strands may contrast with non-high tensile
strength strands so that the high tensile strength strands
stand out and are more visible than the non-high tensile
strength strands. As shown in the example of FIG. 3, a
high tensile strength strand 117 in first set 113 of high
tensile strength strands may contrast and stand out from
the surrounding non-high tensile strength strands that
intersect or run adjacent to the high tensile strength
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strand 117. Such an effect may be accomplished, for
example, by making the high tensile strength strand 117
thicker than the surrounding non-high tensile strength
strands and/or by making the high tensile strength strand
117 a different color than the surrounding non-high ten-
sile strength strands.

[0055] Mesh material may be incorporated into an ar-
ticle of footwear using various methods. According to an
embodiment, mesh material can be provided in a sheet
form whichis thenincorporated into an article of footwear.
As shown in the example of FIG. 5, mesh material can
be provided as a sheet 200 which has been cut into a
desired shape corresponding to an article of footwear.
For example, sheet 200 may be cut to correspond to a
shape of an upper of an article of footwear. As shown in
the example of FIG. 5, sheet 200 can be cut to include
both a medial side 210 and a lateral side 212 that respec-
tively correspond to the medial and lateral sides of an
upper. Such a sheet 200 of mesh material can be applied
to an upper 121 of an article of footwear by wrapping
sheet 200 around upper 121, as shown in the example
of FIG. 6. For example, sheet 200 of mesh material may
be first applied to a toe portion 214 of upper 121 and then
lowered along the direction indicated by arrow Y in FIG.
6 so that medial side 210 and lateral side 212 of sheet
200 are respectively wrapped around the sides of upper
121. The ends of medial side 210 and lateral side 212 of
sheet 200 may then be wrapped around the heel portion
216 of upper 121 to provide an article of footwear includ-
ing the sheet 200 of mesh material, as shown in the ex-
ample of FIG. 7. Such an article of footwear incorporating
the mesh material advantageously provides high per-
formance due to the strength and stretch resistance of
the mesh material but also provides a stylish design de-
sirable for both athletic use and casual use.

[0056] Other methods can be used to incorporate
mesh material into an article of footwear. According to
an embodiment, discrete sections of mesh material that
are separate from one another can be applied to the up-
per of an article of footwear to incorporate the mesh ma-
terial into an article of footwear. The method of incorpo-
rating mesh material into an article of footwear may be
selected according to a desired amount of mesh material
to be incorporated into the article of footwear and accord-
ing to a desired style or pattern for the article of footwear.
[0057] Mesh materialthatisincorporatedinto an article
of footwear may have a structure that is breathable due
to the woven or knitted structure of the mesh material.
Such a woven or knitted structure is open to a degree
and permits some air to pass through the mesh material.
As a result, the mesh material, may advantageously
make an upper that the mesh material is incorporated
into more breathable. In addition, the structure of the
mesh material can also be semi-transparent or translu-
cent and permit a degree of light to pass through the
mesh material. As a result, the mesh material may permit
an observer to see materials or layers underneath the
mesh material. Such an effect can be used, for example,
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to add styles or designs to an article of footwear by in-
corporating layers underneath the mesh material that can
be viewed through the mesh material to a degree.
[0058] Turning to FIG. 8, which shows an exploded
view of an article of footwear that incorporates mesh ma-
terial 152. Mesh material 152 can be semi-transparent
or translucent, permitting an observer to see materials
or layers underneath mesh material 152. For example,
a layer 154 may be provided underneath mesh material
152. Layer 154 may include a rear portion 155 and a strip
portion 157, as shown in the example of FIG. 8. The rear
portion 155 and/or strip portion 157 of layer 154 may be
provided to add to the stylish design of an article of foot-
wear because layer 154 may be viewed through mesh
material 152. For example, rear portion 155 may have a
different color, design, or pattern than mesh material 152
and other surrounding materials so that the rear portion
155 of layer 154 is distinct may be more easily viewed
through mesh material 152. Strip portion 157 may also
be distinct from mesh material 152 and surrounding ma-
terials so that strip portion 157 may be more easily viewed
through mesh material 152. According to such embodi-
ments, layer 154 may contribute to the stylish design of
an article of footwear by providing designs and/or colors
viewable through mesh material 152. According to an-
other embodiment, layer 154 is not necessarily distinct
from mesh material 152, which may also contribute to
the stylish design of an article of footwear. For example,
a design for an article of footwear may be selected that
minimizes distinctive designs and/or colors for a simpli-
fied, but stylish design. FIG. 27 is also included to provide
a picture of an article of footwear incorporating a mesh
material having a plaid pattern, according to an embod-
iment.

[0059] An article of footwear may also include a liner
156, which may act as a base layer. Similarly to layer
154, liner 156 may also be distinct from mesh material
152 and surrounding materials so liner 156 is more easily
viewed through mesh material 152. As a result, liner 156
may contribute to the stylish design of an article of foot-
wear by providing designs and/or colors viewable
through mesh material 152. According to another em-
bodiment, liner 156 is not necessarily distinct from mesh
material 152, which may also contribute to the stylish
design of an article of footwear.

[0060] Liner 156 may be formed from any generally
two-dimensional material. As utilized with respect to the
present invention, the term "two-dimensional material"
or variants thereof is intended to encompass generally
flat materials exhibiting a length and a width that are sub-
stantially greater than a thickness. Suitable materials for
liner 156 include, for example, various textiles, polymer
sheets, or combinations of textiles and polymer sheets.
Textiles are generally manufactured from fibers, fila-
ments, or yarns that are, for example, either (a) produced
directly from webs of fibers by bonding, fusing, or inter-
locking to construct non-woven fabrics and felts or (b)
formed through a mechanical manipulation of yarn to pro-
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duce a woven fabric. Polymer sheets may be extruded,
rolled, or otherwise formed from a polymer material to
exhibit a generally flat aspect. Two dimensional materials
may also encompass laminated or otherwise layered ma-
terials that include two or more layers of textiles, polymer
sheets, or combinations of textiles and polymer sheets.
In addition to textiles and polymer sheets, other two-di-
mensional materials may be utilized for liner 156. Al-
though two-dimensional materials may have smooth or
generally untextured surfaces, some two-dimensional
materials will exhibit textures or other surface character-
istics, such as dimpling, protrusions, ribs, or various pat-
terns, for example. Despite the presence of surface char-
acteristics, two-dimensional materials remain generally
flat and exhibit a length and a width that are substantially
greater than a thickness.

[0061] As shown in the example of FIG. 8, an article
of footwear may also include a strap 158 and a heel coun-
ter 150. Strap 158 may help to secure the upper of an
article of footwear to a foot 160 and thus improve the feel
of the article of footwear. A strap 158 can be provided,
for example, on either or both of the medial and lateral
sides of an article of footwear. Strap 158 can be located
underneath mesh material 152 or be located underneath
mesh material 152. According to an embodiment, strap
158 may be distinctive from mesh material 152 so that
strap 158 is more easily viewed through or relative to
mesh material 152. As a result, strap 158 may contribute
to an overall stylish design of an article of footwear due
toits distinctive colorand/or pattern. According to another
embodiment, strap 158 is not necessarily distinct from
mesh material 152, which may also contribute to the styl-
ish design of an article of footwear.

[0062] Mesh material 152 may be joined to the upper
of an article of footwear to secure mesh material 152 in
place. According to an embodiment, mesh material 152
may be joined to a strip portion 153. For example, a top
portion of mesh material 152 may be welded to strip por-
tion 153 and a bottom portion of mesh material may be
joined to the sole structure of the article of footwear. Strip
portion 153 may be made of a material suitable to provide
a desired design or color. For example, the strip portion
153 may be made of thermoplastic polyurethane (TPU).
[0063] According to an embodiment, mesh material
152 itself may be colored. Providing color to mesh ma-
terial 152 may add to the stylish design of mesh material
152 and the article of footwear it is incorporated into. For
example, the strands of mesh material 152 may be color-
ed. Such stands may be colored the same color or dif-
ferent strands may be colored different colors. In the ex-
ample of a plaid design for mesh material 152, the strands
of mesh material 152 may have different colors to accen-
tuate the plaid pattern. According to an embodiment, the
strands of mesh material 152 may include high tensile
strength strands made of, for example, nylon, and non-
high tensile strength strands made of, for example, pol-
yester. The mesh material 152 may then be dyed so that
the non-high tensile strength strands become colored
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while the high tensile strength strands are not colored.
In such an example, the non-colored high tensile strength
strands would be distinct and stand out against the color-
ed non-high tensile strength strands. For example, mesh
material 152 may be dip dyed to color non-high tensile
strength strands made of polyester.

[0064] As discussed above, the mesh material incor-
porated into an upper of an article of footwear may be a
woven material. Turning to FIG. 9, a mesh material 160
may include a first set 226 of high tensile strength strands
that intersect and are woven with a second set 162 of
non-high tensile strength strands to provide strength and
stretch resistance to mesh material 160, while substan-
tially holding first set 226 high tensile strength strands in
place. Mesh material 160 may include additional sets of
high tensile strength strands and additional sets of non-
high tensile strength strands. The sets of high tensile
strength strands and non-high tensile strength strands
may be arranged in alternating patterns to provide a de-
sign.

[0065] As shown in the example of FIG. 10, which is
an isometric view of the mesh material 160 of FIG. 9,
sets of strands of mesh material 160 may be woven into
a stylish pattern, such as, for example, a plaid design.
According to an embodiment, first set 226 of high tensile
strength strands may be woven with an second set 228
of non-high tensile strength strands and a third set 230
of non-high tensile strength strands. For example, first
set 226 of high tensile strength strands may extend in a
warp direction 234 of mesh material 160, while second
set 228 of non-high tensile strength strands and third set
230 of non-high tensile strength strands extend in a weft
direction 236. Such a woven pattern would provide, for
example, a mesh material 160 that substantially resists
stretch in warp direction 234 and weft direction 236 but
may permit some stretch in a direction 238 (a bias direc-
tion) that is diagonal to warp direction 234 and weft di-
rection 236. The diagonal direction 238 may extend, for
example, at substantially a 45 degree angle between the
warp direction 234 and weft direction 236.

[0066] As a result, mesh material 160 may have, for
example, enhanced strength and stretch resistance in
warp direction 234 and weft direction 236 (e.g., along the
directions first set 226 of strands and second set 228 of
strands extend) but may permit some stretch in diagonal
direction 23.

[0067] According to an embodiment, second set 228
of non-high tensile strength strands and third set 230 of
non-high tensile strength strands may intersect with the
high tensile strength strands of first set 226 to provide an
interlocking pattern between the high tensile strength
strands and non-high tensile strength strands. Such an
interlocking pattern may substantially hold the high ten-
sile strength strands in place while providing strength and
stretch resistance to the plaid design.

[0068] For example, as shown in FIG. 11, which is a
cross-sectional view along line 11-11 in FIG. 10, individ-
ual high tensile strength strands 164 may intersect and
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interlock with non-high tensile strength strand 163 and
non-high tensile strength strand 165 which extend in weft
direction 236. As shown in the example of FIG. 11, non-
high tensile strength strand 163 may pass over each high
tensile strength strand 164 while non-high tensile
strength strand 165 passes under each high tensile
strength strand 164. In aregion 167 between high tensile
strength strands 164, non-high tensile strength strand
163 and non-high tensile strength strand 165 may pass
one another and may be woven or connected to one an-
other. For example, another non-high tensile strength
strand (not shown) may pass between non-high tensile
strength strand 163 and non-high tensile strength strand
165 inregion 167, such as through a loop formed by non-
high tensile strength strand 163 and non-high tensile
strength strand 165, to weave non-high tensile strength
strand 163 and non-high tensile strength strand 165 in
region 167.

[0069] According to an embodiment, mesh material
160 may further include a fourth set 232 of non-high ten-
sile strength strands which extend along the warp direc-
tion 234. Fourth set 232 of non-high tensile strength
strands may intersect and weave with the non-high ten-
sile strength strands of second set 228 and third set 230.
According to an embodiment, the weaving patternformed
between the strands of first set 226 and second set 228
and third set 230, and between fourth set 232 and second
set 228 and third set 230, may be selected to provide
different regions of mesh material 160 with different pat-
terns. For example, a first region 218, a second region
220, a third region 222, and a fourth region 224 of mesh
material 160 may have different patterns to provide a
plaid design. A plaid design provided by the weaving pat-
terns of first region 218, second region 220, third region
222, and fourth region 224 may be alternately repeated,
for example, in the warp direction 234 and weft direction
236 to provide a mesh material 160 with a plaid design.
[0070] FIG. 12A shows an example of a weaving pat-
tern for a mesh material 170, according to an embodi-
ment. Mesh material 170 may include a high tensile
strength stand 172 which intersects and interlocks with
a non-high tensile strength stand 176 and a non-high
tensile strength stand 178. FIG. 12B shows an enlarged
view of the mesh material 170 of FIG. 12A to assist with
viewing the weaving pattern of mesh material 170. For
example, non-high tensile strength stand 176 and non-
high tensile strength stand 178 may alternately weave
overand under high tensile strength strand 172 to provide
a weaving pattern which substantially holds high tensile
strength strand 172 in place.

[0071] In addition, mesh material 170 may include a
non-high tensile strength strand 174 which extends in
substantially the same direction as high tensile strength
strand 172 and interlocks with non-high tensile strength
stand 176 and non-high tensile strength stand 178, as
shown in FIGS. 13 and 14. Such a weaving pattern
formed between high tensile strength strand 172, non-
high tensile strength stand 176, non-high tensile strength
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stand 178, and non-high tensile strength stand 174 may
be repeated through mesh material to provide a desired
pattern. FIG. 15 shows a side view of an exemplary high
tensile strength strand 172.

[0072] As discussed above, a mesh material may be
oriented so that high tensile strength strands of mesh
material are angled diagonally between a sole structure
and a lace aperture for a lace. According to another em-
bodiment, the high tensile strength strands of a mesh
material may be oriented in a substantially vertical direc-
tion between a sole structure and lace aperture.

[0073] Turning to FIG. 16, an article of footwear 180
may include a mesh material 187. Mesh material 187
may in turn include a first set 12 of high tensile strength
strands and a second set 10 of non-high tensile strength
strands. As shown in the enlarged portion of FIG. 16, first
set 12 may include a first high tensile strength strand
181, a second 182 high tensile strength strand, and a
third high tensile strength strand 183, although any
number of high tensile strength strands may be included
in first set 12. For example, the number of high tensile
strength strands in first set 12 may be varied according
to a desired strength or stretch resistance for mesh ma-
terial 187.

[0074] Further, as shown in the enlarged portion of
FIG. 16, second set 10 may include afirst non-high tensile
strength strand 184, a second non-high tensile strength
strand 185, and a second non-high tensile strength
strand 186, although second set 10 may include any
number of non-high tensile strength strands. Mesh ma-
terial 187 may include other sets of strands, such a third
set 14 of high tensile strength strands and a fourth set
16 of strands, with the fourth set 16 being a set of high
tensile strength strands or non-high tensile strength
strands that intersect the strands of first set 12, second
set 10, and third set 14. According to an embodiment,
the alternating pattern of first set 12 of high tensile
strength strands, second set 10 of non-high tensile
strength strands, and third set 14 of high tensile strength
strands may be repeated in horizontal and vertical direc-
tions to provide mesh material 187 with a desired pattern,
such as, for example, a plaid pattern.

[0075] As shown in the example of FIG. 16, the high
tensile strength strands of first set 12 and the non-high
tensile strength strands of second set 10 may extend in
a substantially vertical direction between a sole structure
189 and a lace aperture 188 of footwear 180.

[0076] Sets of high tensile strength strands and sets
of non-high tensile strength strands can include various
numbers of strands and the respective sets may have
various widths. The number of strands and width for a
given set of strands may be selected, for example, ac-
cording to a desired strength and stretch resistance for
a mesh material 187. For example, a first set 12 of high
tensile strength strands may have a width in a horizontal
direction (which is substantially perpendicular to the ver-
tical direction extending between sole structure 189 and
lace aperture 188) of approximately 0.5 cm to 4.0 cm.
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Second set 10 of non-high tensile strength strands may
have a width corresponding to first set 12 or may have a
different width falling within the range of approximately
0.5 cm to 4.0 cm. Third set 14 of high tensile strength
strands may have the same width as first set 12 or may
have a different width to provide mesh material 187 with
a design that varies. Fourth set 16 of strands may have
a height in the vertical direction that is the same as the
width of first set 12, such as when a pattern of repeating
squares is desired for mesh material 187, or may have
a height that differs and falls within the range of approx-
imately 0.5 cm to 4.0 cm.

[0077] As discussed above, due to the structure of the
mesh material, the mesh may be at least semi-transpar-
ent. As a result, the mesh material may be layered over
other materials to provide additional patterns or designs
to an article of footwear. As shown in the example of FIG.
17, which shows a cross-section of an article of footwear,
a mesh material 194 may be layered over another layer
192, such as a liner, and connected to a sole structure
190. As discussed above, layer 192 may have a color,
design, or pattern which enhances the design provided
by mesh material 194.

[0078] Because the mesh material itself may provide
strength, stretch resistance, and a stylish design, as well
as being breathable, an article of footwear may be pro-
vided in which the mesh material provides the main layer
for the upper, according to an embodiment. As shown in
the example of FIG. 18, a mesh material 252 may be
connected to a sole structure 250 and act as a main layer
foran upper. Such amesh material 252 may, forexample,
be the only layer provided for an upper in portions of the
upper and may provide substantially the entire thickness
of the upper in those portions where only the mesh ma-
terial 252 is present, as shown in FIG. 18. Such an em-
bodiment advantageously provides an article of footwear
that requires less material for an upper and its liner, pro-
viding a structure that s lightweight, provides weight sav-
ings, and permits more air to flow freely around a foot
within the article of footwear.

[0079] Mesh material may be formed into patterns em-
ploying principles other than those described above,
such as patterns other than the plaid pattern described
above. According to an embodiment, mesh material may
be formed into a herringbone pattern. Such a herringbone
pattern may be formed, for example, by a knitted mesh
material.

[0080] FIG. 19 shows a side view of an article of foot-
wear 300 which incorporates mesh material 350 formed
in a herringbone pattern. Mesh material 350 may include
a plurality of high tensile strength strands, such as a first
high tensile strength strand 351 and a second high tensile
strength strand 352. A set of non-high tensile strength
strands 353 may be located between high tensile
strength strand 351 and second high tensile strength
strand 352. According to an embodiment, set of non-high
tensile strength strands 353 may intersect with high ten-
sile strength strand 351 and second high tensile strength
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strand 352 to form an interlocking mesh structure that
substantially holds high tensile strength strand 351 and
high tensile strength strand 352 in place. For example,
set of non-high tensile strength strands 353 may form a
knitted structure in which high tensile strength strand 351
and high tensile strength strand 352 are knitted together
by loops formed by the non-high tensile strength strands
of set 353. FIG. 28 is included to provide a picture of a
mesh material having a herringbone pattern, according
to an embodiment.

[0081] According to an embodiment, each of high ten-
sile strength strand 351 and high tensile strength strand
352 may have a width 18 of approximately 0.5 cm to 4.0
cm. According to an embodiment, set 353 of non-high
tensile strength strands may have a width 17 of approx-
imately 0.5 cm to 4.0 cm.

[0082] Asshowninthe exampleof FIG. 19, hightensile
strength strand 351, high tensile strength strand 352, and
set 353 of non-high tensile strength strands may be ori-
ented at an angle between sole structure 320 and lace
aperture 330 for lace 332. According to another embod-
iment, the high tensile strength strands and non-high ten-
sile strength strands may be oriented to extend in a sub-
stantially vertical direction between sole structure 320
and lace aperture 330.

[0083] Mesh material used for a herringbone pattern
may have the characteristics of mesh materials de-
scribed above. For example, the mesh material used for
a herringbone pattern may be semi-transparent and per-
mit layers and materials underneath the mesh material
to be viewed by an observer. Turning to FIG. 20A, a com-
pleted upper 340 of an article of footwear is shown which
incorporates mesh material 350 in a herringbone pattern.
FIG. 20B shows the upper 340 of FIG. 20A with mesh
material 350 removed to more clearly show the layers
underneath mesh material 350. According to an embod-
iment, upper 340 may include one or more straps 360
underneath mesh material 350. Strap 360 may be pro-
vided to assistin securing upper 340 to afootand improve
the feel of an article of footwear. An intermediate layer
362 may also be provided underneath mesh material
350. Strap 360 and/or intermediate layer 362 may have
a color and/or pattern which contributes to the design of
mesh material 350. For example, strap 360 and/or inter-
mediate layer 362 may have a color and/or design which
is distinctive from mesh material 350. In another exam-
ple, strap 360 and/or intermediate layer 362 may have a
color and/or design which is not distinctive from mesh
material 350. According to an embodiment, upper 340
may further include a liner 366 provided underneath
mesh material 350 and intermediate layer 362, when in-
termediate layer 362 is present. Liner 366 may have a
color and/or pattern which contributes to the design of
mesh material 350. In addition, liner 366 may have dif-
ferent portions with different colors and/or patterns. For
example, liner 366 may include a portion 364 having a
different color and/or pattern than the remainder of liner
366 when a different design or coloris desired for different
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portions of liner 366.

[0084] According to an embodiment, mesh material
may be formed into a seersucker pattern. Such a seer-
sucker pattern may be formed, for example, by a knitted
mesh material. FIG. 21 shows an example of an article
of footwear 400 which incorporates a mesh material 410
having a seersucker pattern. Mesh material 410 may in-
clude high tensile strength strands 430 that provide
strength and stretch resistance to the mesh material 410.
Mesh material 410 may have the characteristics of mesh
materials discussed above. For example, mesh material
410 may be breathable and semi-transparent. As shown
in the example of FIG. 21, the mesh material 410 may
be incorporated so that the high tensile strength strands
430 are oriented at an angle between a sole structure
412 and a lace aperture 420, although other angles may
be utilized, such as a substantially vertical angle between
sole structure 412 and lace aperture 420. FIG. 29 is in-
cluded to provide a picture of an article of footwear in-
corporating a mesh material having a seersucker pattern,
according to an embodiment.

[0085] FIG. 22 shows an exploded view of the upper
of article of footwear 400 in FIG. 21. As shown in the
embodiment of FIG. 22, the upper may include a strap
424, mesh material 410, and a liner 422. Strap 424 may
be provided to assist in securing upper to a foot and im-
prove the feel of article of footwear 400. A liner 422 may
also be provided. According to an embodiment, strap 424
and/or liner 422 may have a color and/or pattern which
contributes to the design of mesh material 410. Although
FIG. 22 depicts strap 424 as being on top of mesh ma-
terial 410, strap 424 may be located underneath mesh
material 410.

[0086] A mesh material in the form of a seersucker
pattern may include high tensile strength strands and in-
tersecting non-high tensile strength strands that interlock
with the high tensile strength strands to provide a mesh
structure that substantially holds the high tensile strength
strands in place. Turning to FIG. 23, a mesh material 500
may be provided with a seersucker pattern that includes
afirst high tensile strength strand 501 and a second high
tensile strength strand 502. Mesh material 500 may fur-
ther include non-high tensile strength strands 510 in be-
tween first high tensile strength strand 501 and second
high tensile strength strand 502 which connect first high
tensile strength strand 501 and second high tensile
strength strand 502 together. For example, non-high ten-
sile strength strands 510 may have a knitted pattern that
knits first high tensile strength strand 501 and second
high tensile strength strand 502 together such as with,
for example, knitted loops formed by non-high tensile
strength strands 510.

[0087] While various embodiments have been de-
scribed, the description is intended to be exemplary, rath-
er than limiting and it will be apparent to those of ordinary
skill in the art that many more embodiments and imple-
mentations are possible that are within the scope of the
embodiments. Accordingly, the embodiments are not to
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be restricted except in light of the attached claims. Also,
various modifications and changes may be made within
the scope of the attached claims.

Claims

1.

An article of footwear (100; 180), comprising:

an upper (110); and

amesh material (150; 187) incorporated into the
upper, the mesh material (150; 187) including
high tensile strength strands (25; 12) and non-
high tensile strength strands (34; 10), wherein:

the high tensile strength strands enhance
the stretch resistance of the mesh material
(150; 187);

the high tensile strength strands (25; 12)
and the non-high tensile strength strands
(34; 10) interlock so that the high tensile
strength strands (25; 12) are substantially
held in place and the interlocking mesh
structure limits movement of the high tensile
strength strands (25; 12);

afirst non-high tensile strength strand of the
non-high tensile strength strands (34; 10)
passes over each high tensile strength
strand of the high tensile strength strands
(25; 12) and a second non-high tensile
strength strand of the non-high tensile
strength strands (34; 10) passes under
each high tensile strength strand of the high
tensile strength strands (25; 12) and

the mesh material (150; 187) is the only lay-
er provided for the upper (110) in portions
of the upper (110).

The article of footwear (100; 180) according to claim
1, wherein the mesh material (150; 187) is a woven
material.

The article of footwear (100; 180) according to claim
1, wherein the mesh material (150; 187) is a knitted
material.

The article of footwear (100; 180) according to claim
1, wherein the mesh material (150; 187) has a plaid
pattern.

The article of footwear (100; 180) according to claim
1, wherein the mesh material (150; 187) has a her-
ringbone pattern.

The article of footwear (100; 180) according to claim
1, wherein the mesh material (150; 187) has a seer-
sucker pattern.

10

15

20

25

30

35

40

45

50

55

14

7.

The article of footwear (100; 180) according to claim
1, wherein the upper (110) includes a layer (154)
located under the mesh material (150; 187), wherein
the mesh material (150; 187) is semi-transparentand
the layer (154) is viewed through the mesh material
(150; 187).

The article of footwear (100; 180) according to any
one of claims 1 to 7, further comprising a sole struc-
ture (120), whereinthe upper (110) further comprises
aplurality of lace apertures (130) and the high tensile
strength strands (25; 12) are positioned adjacent to
and extending diagonally from the plurality of lace
apertures (130) to the sole structure (120).

Patentanspriiche

1.

Schuhartikel (100; 180), umfassend:

ein Oberteil (110); und

ein Gewebematerial (150; 187), das in das
Oberteil eingefasst ist, wobei das Gewebema-
terial (150; 187) hochzugfeste Faserbiindel (25;
12) und nichthochzugfeste Faserbiindel (34; 10)
umfasst, wobei:

die hochzugfesten Faserblindel den Deh-
nungswiderstand des Gewebematerials
(150; 187) verbessern;

die hochzugfesten Faserbiindel (25; 12)
und die nichthochzugfesten Faserbiindel
(34; 10) ineinandergreifen, sodass die
hochzugfesten Faserblindel (25; 12) im
Wesentlichen festgehalten werden und die
ineinandergreifende Gewebestruktur eine
Bewegung der hochzugfesten Faserbiindel
(25; 12) begrenzt;

ein erstes nichthochzugfestes Faserbulindel
der nichthochzugfesten Faserblindel (34;
10) Uber jedem hochzugfestem Faserbiin-
delder hochzugfesten Faserbiindel (25; 12)
verlauftund ein zweites nichthochzugfestes
Faserbiindel der nichthochzugfesten Fa-
serbiindel (34; 10) unterjedem hochzugfes-
tem Faserbiindel der hochzugfesten Faser-
blndel (25; 12) verlauft; und

das Gewebematerial (150; 187) die einzige
Schicht ist, die fir das Oberteil (110) in Ab-
schnitten des Oberteils (110) vorgesehen
ist.

Schuhartikel (100; 180) nach Anspruch 1, wobei das
Gewebematerial (150; 187) ein gewebtes Material
ist.

Schuhartikel (100; 180) nach Anspruch 1, wobei das
Gewebematerial (150; 187) ein gestricktes Material
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ist.

Schuhartikel (100; 180) nach Anspruch 1, wobei das
Gewebematerial (150; 187) ein Karomuster auf-
weist.

Schuhartikel (100; 180) nach Anspruch 1, wobei das
Gewebematerial (150; 187) ein Fischgratmuster auf-
weist.

Schuhartikel (100; 180) nach Anspruch 1, wobei das
Gewebematerial (150; 187) ein Seersucker-Muster
aufweist.

Schuhartikel (100; 180) nach Anspruch 1, wobei das
Oberteil (110) eine Schicht (154) umfasst, die sich
unter dem Gewebematerial (150; 187) befindet, wo-
beidas Gewebematerial (150; 187) halbdurchsichtig
ist und die Schicht (154) durch das Gewebematerial
(150; 187) zu sehen ist.

Schuhartikel (100; 180) nach einem der Anspriiche
1 bis 7, Uberdies umfassend eine Sohlenstruktur
(120), wobei das Oberteil (110) tUberdies eine Viel-
zahl von Schnirsenkel6ffnungen (130) umfasst und
die hochzugfesten Faserbilindel (25; 12) angrenzend
andie Vielzahl der Schniirsenkel6ffnungen (130) po-
sitioniert sind und sich diagonal von ihr zu der Soh-
lenstruktur (120) erstrecken.

Revendications

Article de chaussures (100 ; 180) comportant :

une tige (110) ; et

un matériau maillé (150 ; 187) incorporé dans
la tige, le matériau maillé (150 ; 187) incluant
des fils a forte résistance a la traction (25 ; 12)
et des fils non a forte résistance a la traction
(34 ; 10), dans lequel :

les fils a forte résistance a la traction amé-
liorent la résistance a I'étirement du maté-
riau maillé (150; 187) ;

les fils a forte résistance a la traction (25 ;
12) et les fils non a forte résistance ala trac-
tion (34 ; 10) s’entremélent de sorte que les
fils a forte résistance a la traction (25 ; 12)
soient sensiblement maintenus en place et
que la structure de maillage d’entreméle-
ment limite le déplacement des fils a forte
résistance a la traction (25 ; 12) ;

un premier fil non a forte résistance ala trac-
tion parmi les fils non a forte résistance a la
traction (34 ; 10) passe sur chaque fil a forte
résistance a la traction parmi les fils a forte
résistance a la traction (25 ; 12) et un se-
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cond fil non a forte résistance a la traction
parmi les fils non a forte résistance a la trac-
tion (34 ; 10) passe sous chaque fil a forte
résistance a la traction parmi les fils a forte
résistance a la traction (25 ; 12) et

le matériau maillé (150 ; 187) est la seule
couche prévue pour la tige (110) dans des
portions de la tige (110).

Article de chaussures (100 ; 180) selon la revendi-
cation 1, dans lequel le matériau maillé (150 ; 187)
est un matériau tissé.

Article de chaussures (100 ; 180) selon la revendi-
cation 1, dans lequel le matériau maillé (150 ; 187)
est un matériau tricoté.

Article de chaussures (100 ; 180) selon la revendi-
cation 1, dans lequel le matériau maillé (150 ; 187)
a un motif de tartan.

Article de chaussures (100 ; 180) selon la revendi-
cation 1, dans lequel le matériau maillé (150 ; 187)
a un motif de chevrons.

Article de chaussures (100 ; 180) selon la revendi-
cation 1, dans lequel le matériau maillé (150 ; 187)
a un motif de seersucker.

Article de chaussures (100 ; 180) selon la revendi-
cation 1, dans lequel la tige (110) inclut une couche
(154) située sous le matériau maillé (150 ; 187), dans
lequel le matériau maillé (150 ; 187) est semi-trans-
parent et la couche (154) est vue a travers le maté-
riau maillé (150 ; 187).

Article de chaussures (100 ; 180) selon I'une quel-
conque des revendications 1 a 7, comportant en
outre une structure de semelle (120), dans lequel la
tige (110) comporte en outre une pluralité d’ouver-
tures de lacet (130) et les fils a forte résistance a la
traction (25 ; 12) s’étendent en diagonale, de la plu-
ralité d’ouvertures de lacet (130) jusqu’a la structure
de semelle (120), et sont positionnés adjacents a
celles-ci.
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