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(57)  An aspect of the present invention relates to an
article of footwear (100), comprising: a sole structure
(103) having a longitudinal direction extending along a
length of the article of footwear (100) and a lateral direc-
tion extending along a width of the article of footwear
(100); the sole structure (103) including a midsole com-
ponent (122) and at least one outer sole member (160);
the midsole component (122) including a first outer sur-
face (152) with a recessed portion (600); the outer sole
member (160) having a second outer surface (172);
wherein the recessed portion (600) is configured to re-
ceive the outer sole member (124); a region (800) of the
sole structure (103) including a first portion (812) in the
first outer surface (152) of the midsole component (122)
and a second portion (810) in the second outer surface
(172) of the outer sole member (160); the region (800)
including a set of holes (820) arranged in an auxetic con-
figuration; wherein the auxetic configuration is configured
such thatwhen the region (800) of the sole structure (103)
is under longitudinal tension it expands in both the lon-
gitudinal direction and the lateral direction and when the
region (800) of the sole structure (103) is under lateral
tension it expands in both the lateral direction and the
longitudinal direction; and wherein at least one arm of a
first hole (832) of the set of holes (820) is aligned with at
least one arm of a second hole (838) of the set of holes
(820).
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Description
CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is a continuation-in-part of U.S.
Patent Application Number 14/030,002, filed September
18, 2013, and titled "Auxetic Structures and Footwear
with Soles Having Auxetic Structures," the entirety of
which is herein incorporated by reference. This applica-
tion is related to co-pending U.S. Patent Application
Number_, filed March 10, 2015, titled "Sole Structure with
Holes Arranged in Auxetic Configuration," (Attorney
Docket No. 51-4337), the entirety of which is herein in-
corporated by reference. This application is also related
to co-pending U.S. Patent Application Number_, filed
March 10, 2015, titled "Multi-Component Sole Structure
Having an Auxetic Configuration" (Attorney Docket No.
51-4338), the entirety of which is herein incorporated by
reference.

BACKGROUND

[0002] The present embodiments relate generally to
articles of footwear, and in particular to articles of foot-
wear with uppers and sole structures.

[0003] Articles of footwear generally include two pri-
mary elements: an upper and a sole structure. The upper
may be formed from a variety of materials that are
stitched or adhesively bonded together to form a void
within the footwear for comfortably and securely receiv-
ing a foot. The sole structure is secured to a lower portion
of the upper and is generally positioned between the foot
and the ground. In many articles of footwear, including
athletic footwear styles, the sole structure often incorpo-
rates an insole, a midsole, and an outsole.

SUMMARY

[0004] In one aspect, an article of footwear includes a
sole structure including a midsole component and atleast
one outer sole member. The midsole component in-
cludes a first outer surface with a recessed portion. The
outer sole member has a second outer surface. The re-
cessed portion is configured to receive the outer sole
member. A region of the sole structure includes a first
portionin the first outer surface of the midsole component
and a second portion in the second outer surface of the
outer sole member. The region includes a set of holes
arranged in an auxetic configuration. The auxetic config-
uration extends without interruption from the first portion
into the second portion.

[0005] In another aspect, an article of footwear in-
cludes a sole structure including a midsole component
and at least one outer sole member. The midsole com-
ponentincludes a first outer surface with a recessed por-
tion. The outer sole member has a second outer surface.
The recessed portion is configured to receive the outer
sole member. A region of the sole structure includes a
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first portion in the first outer surface and a second portion
in the second outer surface. The region including a set
of holes arranged in an auxetic configuration. At least
one hole of the set of holes is disposed in the first outer
surface and at least one hole of the set of holes is dis-
posed in the second outer surface. The first outer surface
has afirst coefficient of friction relative to a predetermined
material, wherein the second outer surface has a second
coefficient of friction relative to the predetermined mate-
rial, and the second coefficient of friction is greater than
the first coefficient of friction.

[0006] In another aspect, an article of footwear in-
cludes a sole structure including a midsole component.
The midsole component includes a plurality of openings
arranged in an auxetic configuration. The plurality of
openings include a first opening surrounded by a first
sole portion, a second sole portion, a third sole portion,
a fourth sole portion, a fifth sole portion and a sixth sole
portion. The first sole portion includes a first raised tread
element, the second sole portion includes a second
raised tread element, the third sole portion includes a
third raised tread element, the fourth sole portion includes
a fourth raised tread element, the fifth sole portion in-
cludes afifth raised tread element and the sixth sole por-
tion includes a sixth raised tread element.

[0007] Other systems, methods, features and advan-
tages of the embodiments will be, or will become, appar-
ent to one of ordinary skill in the art upon examination of
the following figures and detailed description. Itis intend-
ed that all such additional systems, methods, features
and advantages be included within this description and
this summary, be within the scope of the embodiments,
and be protected by the following claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The embodiments can be better understood
with reference to the following drawings and description.
The components in the figures are not necessarily to
scale, emphasis instead being placed upon illustrating
the principles of the embodiments. Moreover, in the fig-
ures, like reference numerals designate corresponding
parts throughout the different views.

FIG. 1 is an isometric view of an embodiment of an
article of footwear;

FIG. 2 is an exploded isometric view of an embodi-
ment of an article of footwear, including a sole struc-
ture comprised of an inner sole component, a mid-
sole component and a plurality of outer sole mem-
bers;

FIG. 3is abottom view of an embodiment of an article
of footwear;

FIG. 4 is a bottom isometric view of an embodiment
of a sole structure including an enlarged schematic
view of a portion of the sole structure;

FIG. 5 is a bottom isometric view of an embodiment
of a sole structure including an enlarged schematic
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view of a portion of the sole structure, in which the
portion of the sole structure is undergoing auxetic
expansion;

FIG. 6 is a bottom isometric view of an embodiment
of a sole structure including an enlarged longitudinal
cross-sectional view of the sole structure;

FIG. 7 is an exploded bottom isometric view of an
embodiment of a sole structure including a plurality
of outer sole members;

FIG. 8 is a bottom view of a sole structure including
an enlarged view of a region extending through an
outer sole member and a midsole component;

FIG. 9 is a schematic enlarged view of the region
shown in FIG. 8; and

FIG. 10 is a bottom view of an embodiment of a sole
structure with holes arranged in an auxetic configu-
ration.

DETAILED DESCRIPTION

[0009] FIG. 1 is an isometric view of an embodiment
of an article of footwear 100. In the exemplary embodi-
ment, article of footwear 100 has the form of an athletic
shoe. However, in other embodiments, the provisions
discussed herein for article of footwear 100 could be in-
corporated into various other kinds of footwear including,
but not limited to: basketball shoes, hiking boots, soccer
shoes, football shoes, sneakers, running shoes, cross-
training shoes, rugby shoes, baseball shoes as well as
other kinds of shoes. Moreover, in some embodiments,
the provisions discussed herein for article of footwear
100 could be incorporated into various other kinds of non-
sports related footwear, including, but not limited to: slip-
pers, sandals, high heeled footwear, and loafers.
[0010] For purposes of clarity, the following detailed
description discusses the features of article of footwear
100, also referred to simply as article 100. However, it
will be understood that other embodiments may incorpo-
rate a corresponding article of footwear (e.g., a right ar-
ticle of footwear when article 100 is a left article of foot-
wear) that may share some, and possibly all, of the fea-
tures of article 100 described herein and shown in the
figures.

[0011] Theembodiments maybe characterized by var-
ious directional adjectives and reference portions. These
directions and reference portions may facilitate in de-
scribing the portions of an article of footwear. Moreover,
these directions and reference portions may also be used
in describing sub-components of an article of footwear
(e.g., directions and/or portions of an inner sole compo-
nent, a midsole component, an outer sole component,
an upper or any other components).

[0012] For consistency and convenience, directional
adjectives are employed throughout this detailed de-
scription corresponding to the illustrated embodiments.
The term "longitudinal" as used throughout this detailed
description and in the claims refers to a direction extend-
ing a length of a component (e.g., an upper or sole com-
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ponent). In some cases, the longitudinal direction may
extend from a forefoot portion to a heel portion of the
component. Also, the term "lateral" as used throughout
this detailed description and in the claims refers to a di-
rection extending along a width of a component. In other
words, the lateral direction may extend between a medial
side and a lateral side of a component. Furthermore, the
term "vertical" as used throughout this detailed descrip-
tion and in the claims refers to a direction generally per-
pendicular to a lateral and longitudinal direction. For ex-
ample, in cases where an article is planted flat on a
ground surface, the vertical direction may extend from
the ground surface upward. Additionally, the term "inner"
refers to a portion of an article disposed closer to an in-
terior of an article, or closer to a foot when the article is
worn. Likewise, the term "outer" refers to a portion of an
article disposed further from the interior of the article or
from the foot. Thus, for example, the inner surface of a
component is disposed closer to an interior of the article
than the outer surface of the component. This detailed
description makes use of these directional adjectives in
describing an article and various components of the ar-
ticle, including an upper, a midsole structure and/or an
outer sole structure.

[0013] Article 100 may be characterized by a number
of different regions or portions. For example, article 100
could include a forefoot portion, a midfoot portion, a heel
portion and an ankle portion. Moreover, components of
article 100 could likewise comprise corresponding por-
tions. Referring to FIG. 1, article 100 may be divided into
forefoot portion 10, midfoot portion 12 and heel portion
14. Forefoot portion 10 may be generally associated with
the toes and joints connecting the metatarsals with the
phalanges. Midfoot portion 12 may be generally associ-
ated with the arch of a foot. Likewise, heel portion 14 may
be generally associated with the heel of a foot, including
the calcaneus bone. Article 100 may also include an an-
kle portion 15 (which may also be referred to as a cuff
portion). In addition, article 100 may include lateral side
16 and medial side 18. In particular, lateral side 16 and
medial side 18 may be opposing sides of article 100,
Furthermore, both lateral side 16 and medial side 18 may
extend through forefoot portion 10, midfoot portion 12,
heel portion 14 and ankle portion 15.

[0014] FIG. 2 illustrates an exploded isometric view of
an embodiment of article of footwear 100. FIGS. 1-2 il-
lustrate various components of article of footwear 100,
including an upper 102 and a sole structure 103.
[0015] Generally, upper 102 may be any type of upper.
In particular, upper 102 may have any design, shape,
size and/or color. For example, in embodiments where
article 100 is a basketball shoe, upper 102 could be a
high top upper that is shaped to provide high support on
an ankle. In embodiments where article 100 is a running
shoe, upper 102 could be a low top upper.

[0016] In some embodiments, upper 102 includes
opening 114 that provides entry for the footinto aninterior
cavity of upper 102. In some embodiments, upper 102
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may also include a tongue (not shown) that provides
cushioning and support across the instep of the foot.
Some embodiments may include fastening provisions,
including, but not limited to: laces, cables, straps, but-
tons, zippers as well as any other provisions known in
the art for fastening articles. In some embodiments, a
lace 125 may be applied at a fastening region of upper
102.

[0017] Some embodiments may include uppers that
extend beneath the foot, thereby providing 360 degree
coverage at some regions of the foot. However, other
embodiments need not include uppers that extend be-
neath the foot. In other embodiments, for example, an
upper could have a lower periphery joined with a sole
structure and/or sock liner.

[0018] An upper could be formed from a variety of dif-
ferent manufacturing techniques resulting in various
kinds of upper structures. For example, in some embod-
iments, an upper could have a braided construction, a
knitted (e.g., warp-knitted) construction or some other
woven construction. In an exemplary embodiment, upper
102 may be a knitted upper.

[0019] In some embodiments, sole structure 103 may
be configured to provide traction for article 100. In addi-
tion to providing traction, sole structure 103 may attenu-
ate ground reaction forces when compressed between
the foot and the ground during walking, running or other
ambulatory activities. The configuration of sole structure
103 may vary significantly in different embodiments to
include a variety of conventional or non-conventional
structures. In some cases, the configuration of sole struc-
ture 103 can be configured according to one or more
types of ground surfaces on which sole structure 103
may be used. Examples of ground surfaces include, but
are not limited to: natural turf, synthetic turf, dirt, hard-
wood flooring, as well as other surfaces.

[0020] Sole structure 103 is secured to upper 102 and
extends between the foot and the ground when article
100is worn. In different embodiments, sole structure 103
may include different components. In the exemplary em-
bodiment shown in FIGS. 1-2, sole structure 103 may
include inner sole component 120, midsole component
122 and a plurality of outer sole members 124. In some
cases, one or more of these components may be option-
al.

[0021] Referring now to FIG. 2, in some embodiments,
inner sole component 120 may be configured as an inner
layer for a midsole. For example, as discussed in further
detail below, inner sole component 120 may be integrat-
ed, orreceived, into a portion of midsole component 122.
However, in other embodiments, inner sole component
120 could function as an insole layer and/or as a strobel
layer. Thus, in at least some embodiments, inner sole
component 120 could be joined (e.g., stitched or glued)
to lower portion 104 of upper 102 for purposes of securing
sole structure 103 to upper 102.

[0022] Inner sole component 120 may have an inner
surface 132 and an outer surface 134. Inner surface 132
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may generally be oriented towards upper 102. Outer sur-
face 134 may be generally oriented towards midsole
component 122. Furthermore, a peripheral sidewall sur-
face 136 may extend between inner surface 132 and out-
er surface 134.

[0023] Midsole component 122 may be configured to
provide cushioning, shock absorption, energy return,
support, as well as possibly other provisions. To this end,
midsole component 122 may have a geometry that pro-
vides structure and support for article 100. Specifically,
midsole component 122 may be seen to have a lower
portion 140 and a sidewall portion 142. Sidewall portion
142 may extend around the entire periphery 144 of mid-
sole component 122. As seen in FIG. 1, sidewall portion
142 may partially wrap up the sides of article 100 to pro-
vide increased support along the base of the foot.
[0024] Midsole component 122 may further include an
inner surface 150 and an outer surface 152. Inner surface
150 may be generally oriented towards upper 102, while
outer surface 152 may be oriented outwardly. Further-
more, in the exemplary embodiment, midsole component
122 includes a central recess 148 disposed in inner sur-
face 150. Central recess 148 may generally be sized and
configured to receive inner sole component 120.

[0025] Insome embodiments, midsole component 122
may include a plurality of holes 200, at least some of
which may extend through the entire thickness of midsole
component 122. In the exemplary embodiment shown in
FIG. 2, some of the plurality of holes 200 are visible within
central recess 148.

[0026] In different embodiments, midsole component
122 may generally incorporate various provisions asso-
ciated with midsoles. For example, in one embodiment,
a midsole component may be formed from a polymer
foam material thatattenuates ground reaction forces (i.e.,
provides cushioning) during walking, running, and other
ambulatory activities. In various embodiments, midsole
components may also include fluid-filed chambers,
plates, moderators, or other elements that further atten-
uate forces, enhance stability, or influence the motions
of the foot, for example.

[0027] FIG. 3illustrates a bottom view of sole structure
103. Asseenin FIGS. 2-3, plurality of outer sole members
124 comprises four distinct outer sole members. Specif-
ically, sole structure 103 includes a first outer sole mem-
ber 160, a second outer sole member 162, a third outer
sole member 164 and a fourth outer sole member 166.
Although the exemplary embodiment includes four dif-
ferent outer sole members, other embodiments could in-
clude any other number of outer sole members. In an-
other embodiment, for example, only a single outer sole
member may be present. In still another embodiment,
only two outer sole members may be used. In still another
embodiment, only three outer sole members could be
used. In still other embodiments, five or more outer sole
members could be used.

[0028] Generally, an outer sole member may be con-
figured as a ground contacting member. In some embod-
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iments, an outer sole member could include properties
associated with outsoles, such as durability, wear-resist-
ance and increased traction. In other embodiments, an
outer sole member could include properties associated
with a midsole, including cushioning, strength and sup-
port. In the exemplary embodiment, plurality of outer sole
members 124 may be configured as outsole-like mem-
bers that enhance traction with a ground surface while
maintaining wear resistance.

[0029] In different embodiments, the locations of one
or more outer sole members could vary. In some embod-
iments, one or more outer sole members could be dis-
posed in a forefoot portion of a sole structure. In other
embodiments, one or more outer sole members could be
disposed in a midfoot portion of a sole structure. In still
other embodiments, one or more outer sole members
could be disposed in a heel portion of a sole structure.
In an exemplary embodiment, first outer sole member
160 and second outer sole member 162 may be disposed
in forefoot portion 10 of sole structure 103. More specif-
ically, first outer sole member 160 may be disposed on
medial side 18 of forefoot portion 10, while second outer
sole member 162 may be disposed on lateral side 16 of
forefoot portion 10. In addition, in the exemplary embod-
iment third outer sole member 164 and fourth outer sole
member 166 may be disposed in heel portion 14 of sole
structure 103. More specifically, third outer sole member
164 may be disposed on lateral side 16 and fourth outer
sole member 166 may be disposed on medial side 18.
Furthermore, it can be seen that first outer sole member
160 and second outer sole member 162 are spaced apart
from one another in the center of forefoot portion 10, while
third outer sole member 164 and fourth outer sole mem-
ber 166 are spaced apart from one another in the center
of heel portion 14. This exemplary configuration provides
outer sole members at areas of increased ground contact
during various lateral and medial cuts, so as to enhance
traction during these motions.

[0030] The sizes of various outer sole members could
vary. In the exemplary embodiment, first outer sole mem-
ber 160 may be the largest outer sole member of plurality
of outer sole members 124. Moreover, second outer sole
member 162 may be substantially smaller than first outer
sole member 160 thereby enhancing traction more on a
medial side 18 of sole structure 103 than on lateral side
16 in forefoot portion 10. At heel portion 14, third outer
sole member 164 and fourth outer sole member 166 are
both widest along a rearward edge 109 of sole structure
103, and taper slightly towards midfoot portion 12.
[0031] ReferringtoFIGS. 2 and 3, first outer sole mem-
ber 160 may be seen to have an inner surface 170 and
an outer surface 172. Inner surface 170 may generally
be disposed against midsole component 122. Outer sur-
face 172 may face outwardly and may be a ground con-
tacting surface. For purposes of clarity, only the inner
and outer surfaces of first outer sole member 160 are
indicated in FIGS. 2-3, however it will be understood that
the remaining outer sole members may likewise include
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corresponding inner and outer surfaces that have similar
orientations with respect to midsole component 122.
[0032] In the exemplary embodiment, inner sole com-
ponent 120 may be disposed within central recess 148
of midsole component 122. More specifically, outer sur-
face 134 of inner sole component 120 may be oriented
towards, and be in contact with, inner surface 150 of mid-
sole component 122. Furthermore, in some cases, pe-
ripheral sidewall surface 136 may also contact inner sur-
face 150 along an inner recess sidewall 149. In addition,
plurality of outer sole members 124 may be disposed
against outer surface 152 of midsole component 122.
For example, inner surface 170 of first outer sole member
160 may face towards, and be in contact with, outer sur-
face 152 of midsole component 122. In some embodi-
ments, when assembled, midsole component 122 and
inner sole component 120 could comprise a composite
midsole assembly, or dual layered midsole assembly.
[0033] In different embodiments, upper 102 and sole
structure 103 could be joined in various ways. in some
embodiments, upper 102 could be joined to inner sole
component 120, e.g., using an adhesive or by stitching.
In other embodiments, upper 102 could be joined to mid-
sole component 122, for example, along sidewall portion
142. In still other embodiments, upper 102 could be joined
with both inner sole component 120 and midsole com-
ponent 122, Moreover, these components may be joined
using any methods known in the art for joining sole com-
ponents with uppers, including various lasting techniques
and provisions (e.g., board lasting, slip lasting, etc.).
[0034] In different embodiments, the attachment con-
figurations of various components of article 100 could
vary. For example, in some embodiments, inner sole
component 120 could be bonded or otherwise attached
to midsole component 122. Such bonding or attachment
could be accomplished using any known methods for
bonding components of articles of footwear, including,
but not limited to: adhesives, films, tapes, staples, stitch-
ing, or other methods. In some other embodiments, it is
contemplated that inner sole component 120 may not be
bonded or attached to midsole component 122, and in-
stead could be free-floating. In at least some embodi-
ments, inner sole component 120 may have a friction fit
with central recess 148 of midsole component 122.
[0035] Outer sole members 124 may be likewise be
bonded or otherwise attached to midsole component
122. Such bonding or attachment could be accomplished
using any known methods for bonding components of
articles of footwear, including, but not limited to: adhe-
sives, films, tapes, staples, stitching, or other methods.
[0036] Itis contemplated that in at least some embod-
iments, two or more ofinner sole component 120, midsole
component 122 and/or outer sole members 124 could be
formed and/or bonded together during a molding proc-
ess. For example, in some embodiments, upon forming
midsole component 122, inner sole member 120 could
be molded within central recess 148.

[0037] Embodiments can include provisions to facili-
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tate expansion and/or adaptability of a sole structure dur-
ing dynamic motions. In some embodiments, a sole struc-
ture may be configured with auxetic provisions. In par-
ticular, one or more components of the sole structure
may be capable of undergoing auxetic motions (e.g., ex-
pansion and/or contraction).

[0038] Sole structure 103 as shown in FIGS. 1-5 and
as described further in detail below, has an auxetic struc-
ture or configuration. Sole structures comprising auxetic
structures are described in Cross, U.S. Patent Applica-
tion No. 14/030,002, filed September 18, 2013 and enti-
tled "Auxetic Structures and Footwear with Soles Having
Auxetic Structures" (the "Auxetic Structures applica-
tion"), the entirety of which is hereby incorporated by ref-
erence.

[0039] As described in the Auxetic Structures applica-
tion, auxetic materials have a negative Poisson’s ratio,
such that when they are under tension in a first direction,
their dimensions increase both in the first direction and
in a second direction orthogonal or perpendicular to the
first direction. This property of an auxetic material is il-
lustrated in FIGS. 4 and 5.

[0040] As seen in FIG. 3, sole structure 103 may in-
clude a plurality of holes 300. As used herein, the term
"hole" refers to any hollowed area or recessed area in a
component. In some cases, a hole may be a through
hole, in which the hole extends between two opposing
surfaces of a component. In other cases, a hole may be
a blind-hole, in which the hole may not extend through
the entire thickness of the component and may therefore
only be open on one side. Moreover, as discussed in
further detail below, a component may utilize a combi-
nation of through holes and blind-holes. Furthermore, the
term "hole" may be used interchangeably in some cases
with "aperture" or "recess".

[0041] In regions including one or more holes, sole
structure 103 may be further associate with a plurality of
discrete sole portions 320. Specifically, sole portions 320
comprise the portions of sole structure 103 that extend
between plurality of holes 300. It may also be seen that
plurality of holes 300 extend between sole portions 320.
Thus it may be understood that each hole may be sur-
rounded by a plurality of sole portions, such that the
boundary of each hole may be defined by the edges of
the sole portions. This arrangement between holes (or
apertures) and sole portions, is discussed in further detail
in the Auxetic Structures application.

[0042] As seen in FIG. 3, plurality of holes 300 may
extend through a majority of midsole component 122. In
some embodiments, plurality of holes 300 may extend
through forefoot portion 10, midfoot portion 12 and heel
portion 14 of midsole component 122. In other embodi-
ments, plurality of holes 300 may notextend through each
of these portions.

[0043] Plurality of holes 300 may also extend through
plurality of outer sole members 124. In the exemplary
embodiment, each of first outer sole member 160, sec-
ond outer sole member 162, third outer sole member 164
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and fourth outer sole member 166 includes two or more
holes. However, in other embodiments, one or more out-
er sole members may not include any holes.

[0044] In different embodiments, the geometry of one
or more holes could vary. Examples of different ge-
ometries that could be used for an auxetic sole structure
are disclosed in the Auxetic Structures application. More-
over, embodiments could also utilize any other ge-
ometries, such as utilizing sole portions with parallelo-
gram geometries or other polygonal geometries that are
arranged in a pattern to provide the sole with an auxetic
structure. In the exemplary embodiment, each hole of
plurality of holes 300 has a tri-star geometry, including
three arms or points extending from a common center.
[0045] The geometry of one or more sole portions
could also vary. Examples of different geometries that
could be used for an auxetic sole structure are disclosed
in the Auxetic Structures application. It may be under-
stood that the geometry of a sole portion may be deter-
mined by the geometry of the holes in an auxetic pattern,
and vice versa. In the exemplary embodiment, each sole
portion has an approximately triangular geometry.
[0046] Plurality of holes 300 may be arranged on sole
structure 103 in an auxetic pattern, or auxetic configura-
tion. In other words, plurality of holes 300 may be ar-
ranged on midsole component 122 and/or outer sole
members 124 in a manner that allows those components
to undergo auxetic motions, such as expansion or con-
traction. An example of auxetic expansion, which occurs
as the result of the auxetic configuration of plurality of
holes 300, is shown in FIGS. 4 and 5. Initially, in FIG. 4,
sole structure 103 is in a non-tensioned state. In this
state, plurality of holes 300 have an un-tensioned area.
For purposes of illustration, only a region 400 of midsole
component 122 is shown, where region 400 includes a
subset of holes 402.

[0047] As tension is applied across sole structure 103
along an exemplary linear direction 410 (e.g., a longitu-
dinal direction), as shown in FIG. 5, sole structure 103
undergoes auxetic expansion. Thatis, sole structure 103
expands along direction 410, as well as in a second di-
rection 412 that is perpendicular to direction 410. In FIG.
5, the representative region 400 is seen to expand in both
direction 410 and direction 412 simultaneously, as holes
402 increase in size.

[0048] FIG. 6 illustrates a bottom isometric view of sole
structure 103, including an enlarged cross-sectional view
of midsole component 122 and two outer sole members.
FIG. 7 illustrates an exploded bottom isometric view of
an embodiment of midsole component 122 and outer sole
members 124. Referring to FIGS. 6-7, each outer sole
member may be associated with a corresponding re-
cessed portion in outer surface 152 of midsole compo-
nent 122. Specifically, midsole component 122 includes
first recessed portion 600 for receiving first outer sole
member 160; second recessed portion 602 for receiving
second outer sole member 162; third recessed portion
604 for receiving third outer sole member 164 and fourth
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recessed portion 606 for receiving fourth outer sole mem-
ber 166. Each recessed portion may be sized and shaped
to fit a corresponding outer sole member. Thus, for ex-
ample, second recessed portion 602 has an outer recess
edge 610 that has the same shape as outer edge 612 of
second outer sole member 162.

[0049] In some embodiments, an outer sole member
could be flush with an outer surface of a midsole com-
ponent. In the exemplary embodiment, each of outer sole
members 124 may be flush with midsole component 122.
For example, as seen in FIG. 6, outer surface 172 of first
outer sole member 160 may be flush with outer surface
152 of midsole component 122. Likewise, an outer sur-
face 620 of fourth outer sole member 166 may be flush
with outer surface 152. In a similar manner, both second
outer sole member 162 and third outer sole member 164
may be flush with midsole component 122. This flush
configuration may be achieved by having the thickness
of each outer sole member approximately equal to the
depth of the receiving recessed portion. For example, as
shown in FIG. 6, first outer sole member 160 is seen to
have a thickness 630 that is approximately equal to a
depth 632 of first recessed portion 600 (see FIG. 7). In
other embodiments, one or more outer sole members
could extend outwardly from a recessed portion. In still
other embodiments, the outer surface of an outer sole
member could be recessed with respect to outer surface
152 of midsole component 122.

[0050] As shown in FIG. 6, midsole component 122
may generally be thicker than each outer sole member.
For example, midsole component 122 has a thickness
631 associated with a thickness of lower portion 140 of
midsole component 122. In this exemplary embodiment,
thickness 631 is greater than thickness 630, so that each
outer sole member extends into a recess of, but does not
extend through the entire thickness of, midsole compo-
nent 122. This arrangement ensures midsole component
122 can provide cushioning and support in portions of
sole structure 103 associated with outer sole members.
[0051] In different embodiments, the materials and/or
physical properties of an outer sole member could vary.
In some embodiments, an outer sole member could have
a relatively high coefficient of friction when compared to
a midsole component. For example, in an exemplary em-
bodiment, first outer sole member 160 may have a first
coefficient of friction with a predetermined material (e.g.,
wood, laminate, asphalt, concrete, etc.) and midsole
component 122 may have a second coefficient of friction
with the same predetermined material. In some embod-
iments, the first coefficient of friction is different than the
second coefficient of friction. In an exemplary embodi-
ment, the first coefficient of friction is greater than the
second coefficient of friction, so that first outer sole mem-
ber 160 provides increased traction (or grip) with the pre-
determined material than midsole component 122. In at
least some embodiments, the predetermined material
may be associated with a type of ground surface. For
example, the predetermined material could be wood as-
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sociated with wood flooring in basketball courts. In other
embodiments, the predetermined material could be lam-
inate materials that may also be associated with some
kinds of courts. In still other embodiments, the predeter-
mined material could be asphalt. In still other embodi-
ments, the predetermined material could be concrete.
[0052] Likewise, in some embodiments, each of the
remaining outer sole members may also have higher co-
efficients of friction (relative to a given ground surface)
than midsole component 122. This arrangement may al-
low a user to brake or make cuts by engaging at least
one of the outer sole members with a ground surface. It
will be understood that in other embodiments, first outer
sole member 160 could have a coefficient of friction equal
to or less than the coefficient of friction of midsole com-
ponent 122.

[0053] It may be appreciated that the coefficient of fric-
tion may change according to ambient conditions such
as temperature, velocity, etc. Moreover, the coefficients
of friction could be different for dry vs. wet conditions. As
used herein, the first coefficient of friction and the second
coefficient of friction defined for first outer sole member
160 and midsole component 122, respectively, may be
dry coefficients of friction at standard temperatures and
pressures.

[0054] Increased friction with a ground surface can be
achieved by utilizing materials having higher coefficients
of friction and/or by providing surface features that en-
hance grip with the ground. Such features could include
tread elements such as ridges, hemispheric protrusions,
cylindrical protrusions as well as other kinds of tread el-
ements. In the exemplary embodiment, first outer sole
member 160 is provided with a plurality of ridge elements
650, which may be best seen in FIGS. 8-9. In contrast,
outer surface 152 of midsole component 122 may be
seen to have a relatively smooth surface.

[0055] In different embodiments, the densities of an
outer sole member and/or a midsole component could
vary. In some embodiments, an outer sole member may
have a higher density than a midsole component, thereby
allowing for increased durability and wear resistance for
the outer sole member. In other embodiments, however,
the density of the outer sole member could be equal to
the density of the midsole component, or could be less
than the density of the midsole component.

[0056] Outer sole members could be manufactured
from a variety of different materials. Exemplary materials
include, but are not limited to: rubber (e.g., carbon rubber
or blown rubber), polymers, thermoplastics (e.g., ther-
moplastic polyurethane), as well as possibly other mate-
rials. In contrast, midsole components may generally be
manufactured from polyurethane, polyurethane foam,
other kinds of foams as well as possibly other materials.
It will be understood that the type of materials for outer
sole members and a midsole component could be se-
lected according to various factors including manufactur-
ing requirements and desired performance characteris-
tics. In an exemplary embodiment, suitable materials for
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outer sole members 124 and midsole component 122
could be selected to ensure outer sole members 124
have a larger coefficient of friction that midsole compo-
nent 122, especially when these components are in con-
tact with hardwood surfaces, laminate surfaces, asphalt,
as well as other surfaces where article of footwear 100
may be most commonly used.

[0057] FIGS. 8 and 9 illustrate a region 800 of sole
structure 103 in an un-tensioned state (FIG. 8) and a
tensioned state (FIG. 9). Thus, plurality of holes 200 are
seen to open up (e.g., increase in opening or cross-sec-
tional area) as sole structure 103 undergoes auxetic ex-
pansion due to tension 802. It is clear from FIG. 9 that
region 800 expands both in the direction of tension 802
as well as in a direction 803, which is perpendicular to
the direction of tension 802.

[0058] Embodiments mayinclude provisions forensur-
ing the auxetic behavior of sole structure 103 is uniform,
even across different portions or materials. In some em-
bodiments, openings in one or more outer sole members
may be aligned with openings in a midsole component.
[0059] Referring to FIG. 8, region 800 of sole structure
103 includes a first portion 810 and a second portion 812
of the outer surface of sole structure 103. Specifically,
first portion 810 is a portion of outer surface 172 of first
outer sole member 160, while second portion 812 is a
portion of outer surface 152 of midsole component 122.
Region 800 further comprises a set of holes 820 arranged
in an auxetic configuration, which are a subset of plurality
of holes 200.

[0060] As seen in FIG. 8, the auxetic configuration of
set of holes 820 extends without interruption, or contin-
uously, from first portion 810 of region 800 to second
portion 812. In other words, the auxetic configuration of
set of holes 820 extends without interruption between
first outer sole member 160 and midsole component 122.
As used herein, an auxetic configuration extends contin-
uously or without interruption through a region if the pat-
tern of holes (including the shapes, relative orientations
of holes and spacing between holes) does not vary sig-
nificantly throughout the region. Such an uninterrupted
or continuous configuration is important because inter-
ruptions or breaks in the auxetic configuration or pattern
of holes 820 could result in changes to, or deviations
from, the desired auxetic motion or dynamics.

[0061] The continuation of the auxetic configuration or
pattern between first portion 810 and second portion 812
is exemplified by considering several representative
holes. As seen in FIG. 8, a first hole 830 of set of holes
820is disposed in first portion 810 of first outer sole mem-
ber 160. A second hole 832 of set of holes 820 is disposed
in second portion 812 of midsole component 122. Both
first hole 830 and second hole 832 are surrounded by six
sole portions and by six adjacent holes. In addition, the
orientations of first hole 830 and second hole 832, with
respectto sole structure 103, are similar. Also, the pattern
and spacing of the six adjacent holes around first hole
830 is similar to the pattern and spacing of six adjacent
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holes around second hole 832. Moreover, first hole 830
and second hole 832 have an approximately similar
shape, specifically a tri-star shape.

[0062] The continuity of the auxetic configuration oc-
curs even at the boundary between first portion 810 and
second portion 812 (e.g., between first outer sole mem-
ber 160 and midsole component 122). For example, a
third hole 834 extends through both first portion 810 and
second portion 812. Third hole 834 includes a first arm
840, a second arm 842 and a third arm 844. Further, third
hold 834 is comprised of a first hole portion 850 that in-
cludes second arm 842 and third arm 844 as well as a
part of first arm 840. Third hole 834 also includes a sec-
ond hole portion 852 that includes the tip of first arm 840.
As seen in FIG. 8, first hole portion 850 is disposed in
second portion 812 and is continuous with second hole
portion 852, which is disposed in first portion 810.
[0063] In atleast some embodiments, the edges of an
outer sole member could correspond with the auxetic
configuration of holes. In particular, one or more edges
of an outer sole member could be aligned with a direction
defined by the orientations of two or more holes.

[0064] As seenin FIG. 8, for example, an edge 860 of
first outer sole member 160 may be aligned with a direc-
tion defined by the orientation of plurality of holes 200.
Specifically, plurality of holes may be arranged such that
each hole includes an arm oriented in a direction char-
acterized by first axis 870. For example, hole 832 and
hole 838 both each have an arm oriented along first axis
870. Additionally, each of the holes in plurality of holes
200 has an arm oriented along or parallel to first axis 870.
In the exemplary embodiment, edge 860 may be parallel
with first axis 870. In a similar manner, in some embod-
iments, each edge of each outer sole member may be
approximately aligned with a direction defined by the ori-
entation of the holes (i.e., by the directions defined by
each arm of the holes). In still some embodiments, some
edges may be aligned with directions defined by the
holes, while other edges may not be aligned with these
directions. By aligning edges of each outer sole member
with directions defined by the auxetic configuration, the
outer sole members may be placed on sole structure 103
in a manner that does not interfere with the auxetic struc-
ture of the sole.

[0065] FIG. 10illustrates a bottom view of another em-
bodiment of a sole structure 1000. Referring to FIG. 10,
sole structure 1000 may include an inner sole component
(not visible), a midsole component 1022 and a plurality
of outer sole members 1024. Each of these components
could share similar provisions to corresponding compo-
nents of the earlierembodiments, namely inner sole com-
ponent 120, midsole component 122 and plurality of outer
sole members 124.

[0066] Outer sole members 1024 may be configured
in various locations on a lower portion 1030 of midsole
component 1022. For example, the exemplary embodi-
ment includes a first outer sole member 1040 disposed
at front end portion 1102 of midsole component 1022. A
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second outer sole member 1042 is disposed within fore-
foot portion 1104 of midsole component 1022. In addition,
a third outer sole member 1044 and a fourth outer sole
member 1046 are disposed in heel portion 1106 of mid-
sole component 1022. These exemplary locations may
provide for an alternative traction profile, as compared
to the embodiments shown in FIGS. 1-9. Specifically, the
embodiment of FIG. 10 includes first outer sole member
1040 which provides enhanced traction over the entire
forward edge of sole structure 1000, as well as third outer
sole component 1044, which provides enhanced traction
adjacent the ball of the foot.

[0067] It may be appreciated that the locations of one
or more outer sole members could be varied in other
embodiments. In some cases, the locations could be se-
lected according to desired locations on the sole structure
for enhancing traction. In other cases, the locations could
be selected so as to avoid interference with auxetic ex-
pansion of the midsole component in certain regions por-
tions, such as the midfoot portion 1108 of midsole com-
ponent 1022.

[0068] In different embodiments, the shapes of outer
sole members could vary. For example, the exemplary
embodiment includes outer sole members that entirely
cover midsole component 1022 (e.g., first outer sole
member 1040, third outer sole member 1044 and fourth
outer sole member 1046). Likewise, the exemplary em-
bodiment includes outer sole members with apertures
that expose portions of midsole component 1022 (e.g.,
second outer sole member 1042, which includes aper-
tures 1043). Moreover, the exemplary embodiment de-
picts outer sole members that have patterns or arrange-
ments generally corresponding with the pattern or ar-
rangement of openings on midsole component 1022.
[0069] Midsole component 1022 is configured with a
plurality of holes 1029 that are arranged in an auxetic
configuration. In the exemplary embodiment of FIG. 10,
plurality of holes 1029 may be similar in one or more
respects to holes of the embodiments shown in FIGS.
1-9. In particular, some holes may be through holes, while
other holes may be blind holes. Likewise, at least two
different holes of plurality of holes 1029 could differ in
opening size or cross-sectional area. As in previous em-
bodiments, the arrangement of holes throughout midsole
component 1022 may be selected to achieve desired
auxetic properties for sole structure 1000.

[0070] Embodiments may include provisions for en-
hancing traction on a bottom or lower surface of a sole
structure. In some embodiments, a sole structure may
be provided with one or more tread elements. As used
herein, the term "tread element" refers to a feature that
extends outwardly on a ground engaging surface of a
sole structure so as to engage the ground surface and
provide increased traction.

[0071] As shownin FIG. 10, sole structure 1000 has a
ground engaging surface 1002, which is comprised of
the outermost surfaces of midsole component 1022 and
of plurality of outer sole members 1024. Ground engag-
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ing surface 1002 may further include plurality of raised
tread elements 1010.

[0072] Tread elements 1010 may be associated with
sole portions of midsole component 1022. For example,
a first tread element 1011 is approximately centered on
first sole portion 1061. In an exemplary embodiment, the
majority of sole portions may include an associated tread
element, Moreover, the tread elements are arranged
around each hole in a manner similar to the sole mem-
bers. Forexample, afirsthole 1071 is surrounded by first
sole portion 1061, second sole portion 1062, third sole
portion 1063, fourth sole portion 1064, fifth sole portion
1065 and sixth sole portion 1066. Each sole portion has
a corresponding tread element, so that second tread el-
ement 1012, third tread element 1013, fourth tread ele-
ment 1014, fifth tread element 1015 and sixth tread ele-
ment 1016 are disposed on second sole portion 1062,
third sole portion 1063, fourth sole portion 1064, fifth sole
portion 1065 and sixth sole portion 1066, respectively.
Thus, it may be understood that as each sole portion
rotates under auxetic expansion the tread elements also
rotate, thereby increasing frictional drag with a ground
surface during the expansion.

[0073] In different embodiments, the geometry of a
tread element could vary. Exemplary shapes include, but
are not limited to: triangular geometries, rectangular ge-
ometries, polygonal geometries, circular geometries,
rounded geometries, non-linear geometries, irregular ge-
ometries and/or any other kinds of geometries. In the
exemplary embodiment of FIG. 10, tread elements 1010
have a triangular geometry that corresponds with the out-
er boundary geometry of the sole portions (e.g., the tri-
angular boundary of a seventh sole portion 1067 matches
a corresponding triangular geometry of seventh tread el-
ement 1017).

[0074] Each raised tread element of tread elements
1010 may be raised, or protrude from, the outer surface
of sole structure 1000. Thus, each raised tread element
may form a prism-like structure extending from sole struc-
ture 1000.

[0075] 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. Any feature of any embodiment may be
used in combination with or substituted for any other fea-
ture or element in any other embodiment unless specif-
ically restricted. Accordingly, the embodiments are not
to be restricted except in light of the attached claims and
their equivalents. Also, various modifications and chang-
es may be made within the scope of the attached claims.
[0076] This description also refers to the following
items:

1. An article of footwear, comprising:

a sole structure including a midsole component
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and at least one outer sole member;

the midsole component including a first outer
surface with a recessed portion;

the outer sole member having a second outer
surface;

wherein the recessed portion is configured to
receive the outer sole member;

a region of the sole structure including a first
portion in the first outer surface of the midsole
component and a second portion in the second
outer surface of the outer sole member;

the region including a set of holes arranged in
an auxetic configuration; and

wherein the auxetic configuration extends with-
outinterruption from the first portion into the sec-
ond portion.

2. The article of footwear according toitem 1, wherein
the region can undergo auxetic expansion when a
tensionis applied across the regionin afirstdirection,
wherein the region expands in the first direction and
a second direction during auxetic expansion, the
second direction being perpendicular to the first di-
rection.

3. Thearticle of footwear according toitem 1, wherein
the set of holes includes a first hole in the first portion
and a second hole in the second portion, wherein
the first hole and the second hole have the same
shape.

4.The article of footwear according toitem 3, wherein
the set of holes includes a third hole having a first
hole portion in the first outer surface and a second
hole portion in the second outer surface.

5. The article of footwear according toitem 1, wherein
the midsole component is thicker than the outer sole
member.

6. The article of footwear according toitem 1, wherein
a plurality of holes extend through a forefoot portion,
a midfoot portion and a heel portion of the midsole
component, the plurality of holes including the set of
holes, and wherein the plurality of holes are arranged
in an auxetic configuration.

7. The article of footwear according toitem 1, wherein
the sole structure includes at least two separate out-
er sole members.

8. The article of footwear according toitem 1, wherein
the sole structure includes four separate outer sole
members.

9. The article of footwear according toitem 1, wherein
the outer sole member has afirst coefficient of friction
and the midsole component has a second coefficient
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of friction, wherein the first coefficient of friction is
greater than the second coefficient of friction and
wherein the first coefficient of friction and the second
coefficient of friction are both determined relative to
a common surface.

10. An article of footwear, comprising:

a sole structure including a midsole component
and at least one outer sole member;

the midsole component including a first outer
surface with a recessed portion;

the outer sole member having a second outer
surface;

wherein the recessed portion is configured to
receive the outer sole member;

a region of the sole structure including a first
portion in the first outer surface and a second
portion in the second outer surface;

the region including a set of holes arranged in
an auxetic configuration; wherein at least one
hole of the set of holes is disposed in the first
outer surface and wherein at least one hole of
the set of holes is disposed in the second outer
surface; and

wherein the first outer surface has a first coeffi-
cient of friction relative to a predetermined ma-
terial, wherein the second outer surface has a
second coefficient of friction relative to the pre-
determined material, and wherein second coef-
ficient of friction is greater than the first coeffi-
cient of friction.

11. The article of footwear according to item 10,
wherein the outer sole member has a higher density
than the midsole component.

12. The article of footwear according to item 10,
wherein the outer sole member is made of rubber.

13. The article of footwear according to item 10,
wherein the midsole component is made of a foam
material.

14. The article of footwear according to item 10,
wherein the second outer surface of the outer sole
member is textured.

15. The article of footwear according to item 10,
wherein the second outer surface includes ridges.

16. An article of footwear, comprising:

a sole structure including a midsole component;
the midsole component including a plurality of
openings arranged in an auxetic configuration;
the plurality of openings including a first opening
surrounded by a first sole portion, a second sole
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portion, a third sole portion, a fourth sole portion,
a fifth sole portion and a sixth sole portion; and
wherein the first sole portion includes a first
raised tread element, wherein the second sole
portion includes a second raised tread element,
wherein the third sole portion includes a third
raised tread element, wherein the fourth sole
portion includes a fourth raised tread element,
wherein the fifth sole portion includes a fifth
raised tread element and wherein the sixth sole
portion includes a sixth raised tread element.

17. The article of footwear according to item 16,
wherein:

the first raised tread element is centered on the
first sole portion;

the second raised tread element is centered on
the second sole portion;

the third raised tread element is centered on the
third sole portion;

the fourth raised tread element is centered on
the fourth sole portion;

the fifth raised tread element is centered on the
fifth sole portion; and

the sixth raised tread elementis centered on the
sixth sole portion.

18. The article of footwear according to item 16,
wherein the first raised tread element, the second
raised tread element, the third raised tread element,
the fourth raised tread element, the fifth raised tread
element and the sixth raised tread element all have
a common geometry.

19. The article of footwear according to item 18,
wherein the common geometry is a triangular geom-
etry.

20. The article of footwear according to item 16,
wherein the sole structure includes at least one outer
sole member, wherein the outer sole member has a
higher coefficient of friction than the midsole com-
ponent, and wherein an outer surface of the sole
structure is comprised of an outer surface of the mid-
sole component and an outer surface of the outer
sole component.

Claims

An article of footwear, comprising:

a sole structure (103) having a longitudinal di-
rection extending along a length of the article of
footwear (100) and a lateral direction extending
along a width of the article of footwear (100);

the sole structure (103) including a midsole com-
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ponent(122) and atleast one outer sole member
(160);

the midsole component (122) including a first
outer surface (152) with a recessed portion
(600);

the outer sole member (160) having a second
outer surface (172);

wherein the recessed portion (600)is configured
to receive the outer sole member (160);
aregion (800) of the sole structure (103) includ-
ing a first portion (812) in the first outer surface
(152) of the midsole component (122) and a sec-
ond portion (810) in the second outer surface
(172) of the outer sole member (160);

the region (800) including a set of holes (820)
arranged in an auxetic configuration;

wherein the auxetic configuration is configured
such that when the region (800) of the sole struc-
ture (103) is under longitudinal tension it ex-
pands in both the longitudinal direction and the
lateral direction and when the region (800) of
the sole structure (103) is under lateral tension
it expands in both the lateral direction and the
longitudinal direction; and

wherein at least one arm of a first hole (832) of
the set of holes (820) is aligned with at least one
arm of a second hole (838) of the set of holes
(820).

The article of footwear (100) according to claim 1,
wherein the at least one arm of the first hole (832)
and the at least one arm of the second hole (838)
are aligned along a first axis (870).

The article of footwear (100) according to any one
of claims 1 to 2, wherein another hole (834) of the
set of holes (820) includes at least one arm that is
aligned in a direction parallel to the first axis (870).

The article of footwear (100) according to any one
of claims 1 to 3, wherein the outer sole member (160)
includes a plurality of edges defining a perimeter of
the outer sole member (160), wherein optionally at
least one edge (860) of the plurality of edges of the
outer sole member (160) aligned with a direction de-
fined by the orientation of the at least one arm of the
firsthole (832) and the at least one arm of the second
hole (838).

The article of footwear (100) according to any one
of claims 1 to 4, wherein the at least one arm of the
firsthole (832) and the at least one arm of the second
hole (838) are aligned along a first axis (870); and
wherein at least one edge (860) of the plurality of
edges of the outer sole member (124) aligned in a
direction parallel to the first axis (870); and/or

wherein the auxetic configuration includes a contin-
uous pattern with uniform spacing between adjacent
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holes of the set of holes (820) that extends through
both the first portion (812) and the second portion
(810); and/or

wherein at least one hole of the set of holes (820)
extends through both the first portion (812) and the
second portion (810) between the first outer surface
(152) of the midsole component (122) and the sec-
ond outer surface (172) of the outer sole member
(160).

The article of footwear (100) according to any one
of claims 1 to 5, wherein the sole structure (103)
includes a plurality of separate outer sole members
(124), wherein optionally each outer sole member
(160, 162, 164, 166) of the plurality of outer sole
members (124) includes at least one edge (860) that
is aligned with a direction defined by an orientation
of arms of holes of the set of holes (820).

The article of footwear (100) according to claim 6,
wherein the plurality of outer sole members (124)
comprises four separate outer sole members
(160,162,164,166).

The article of footwear (100) according to claim 7,
wherein the plurality of outer sole members (124)
comprises a first outer sole member (160), a second
outer sole member (162), a third outer sole member
(164), and a fourth outer sole member (166);
wherein the first outer sole member (160) and the
second outer sole member (162) are disposed in a
forefoot portion of the sole structure (103); and
wherein the third outer sole member (164) and the
fourth outer sole member (166) are disposed in a
heel portion of the sole structure (103).

The article of footwear (100) according to any one
of claims 1 to 8, wherein openings in the outer sole
member (160) are aligned with openings in the re-
cessed portion (600) of the midsole component
(122).

The article of footwear (100) according to any one
of claims 1 to 9, wherein the first outer surface (152)
of the midsole component (122) is flush with the sec-
ond outer surface (172) of the outer sole member
(160); and/or

wherein each hole of the set of holes (820) has a tri-
star geometry including three arms extending from
a common center.

The article of footwear (100) according to any one
of claims 1 to 10,

wherein the first hole of the set of holes (820) is dis-
posed in the first outer surface (152) and wherein
the second hole of the set of holes (820) is disposed
in the second outer surface (172); and

wherein the first hole disposed in the first outer sur-
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12.

13.

14.

15.

22

face (152) includes an arm that is aligned with an
arm of the second hole disposed in the second outer
surface (172).

The article of footwear (100) according to any one
of claims 1 to 11, further comprising a third hole of
the set of holes (820) that extends through both the
first portion (812) and the second portion (810) be-
tween the first outer surface (152) of the midsole
component (122) and the second outer surface (172)
of the outer sole member (160).

The article of footwear (100) according to any one
of claims 1 to 12, wherein the recessed portion (600)
of the midsole component (122) has an outer recess
edge; and

wherein the outer sole member (160) has an outer
edge with a shape that is the same as a shape of
the outer recess edge.

The article of footwear (100) according to any one
of claims 1 to 13, wherein the auxetic configuration
includes a subset of holes of the set of holes (820)
that each have an arm oriented in a direction aligned
along a first axis (870).

The article of footwear (100) according to any one
of claims 1 to 14, wherein the outer sole member
(160) has an outer edge (860) that is aligned with a
first axis (870), wherein optionally another edge of
the outer sole member (160) is aligned in a direction
that is different from the first axis (870).
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