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ARTICLE Or FooTwear HavinGg & BOLE STRUCTURE
Wite A FLEXIBLE GROOVE

BACKGROUND

[0001]

[0002]

Articles of footwear generally include two primary glements: an upper and a sole
structure. The upper is often formed from a pluralily of material elements (e.g.,
textiles, polymer sheet layers, polymer foam layers, leather, synthetic leather)
that are stitched or adhesively bonded ogether o form a void within the foolwear
for comfortably and securely receiving a fool. More particularly, the upper forms
a structure thal exiends over inslep and {oe areas of the fool, along medial and
iateral sides of the fool, and around a heel area of the fool. The upper may also
incorporate a lacing system to adjust the fit of the footwear, as well as permitling
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 system to enhance
adjustability and comfort of the foolwear, and the upper may incorporale a heel

counter for stabilizing the heel area of the foot.

The sole structure is secured (o a lower portion of the upper and positioned
belween the fool and the ground. In athlelic footwear, for example, the sole
structure often includes a midsole and an outsole. The midsole may be formed
from a polymer foam material that atienuates ground reaction forces (e,
cushion the fool) during walking, running, and other ambulatory activilies. The
midsole may also include fluiddilled chambers, plates, moderators, or cther
elements that further atienuate forces, enhance stability, or influence maotions of
the fool, for example. In some configurations, the midsole may be primarily
formed from a fluid-filled chamber. The ouisole forms a ground-contacting
element of the foolwear and is usually fashioned from a durable and wear-
resistant rubber material that includes lexiuring to impart traction. The sole
structure may also include a sockiiner positioned within the void of the upper and

proximal a lower surface of the foot to enhance footwear comfort,
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SUMMARY

[0003]

[0004]

[0005]

According to one configuration, an article of footwear may include an upper and a
sole structure secured io the upper. The sole structure may exiend through a
iength of the foolwear and from a lateral side to an opposite medial side of the
footwear. The sole structure may define a first surface and an opposile second
surface. The first surface may be joined to the upper. The second surface may
form a ground-contacting area of the foolwear that defines: a macro groove and
a plurality of micro grooves. The macro groove may have (a) a lengih extending
from the laieral side and toward the medial side and (b) a depth extending into
the sole structure and toward the first surface. The micro grooves may be
iocated within the macro groove and have {a) lengths extending from the laiersl
side and toward the medial side and {b) depths exiending into the sole structure
and toward the first surface. The length of the macro groove may be greater
than the lengths of the micro grooves, and the depth of the macro groove may be

at least three times the depths of the micro grooves.

According to one configuration, an article of foolwear may include an upper and a
sole structure secured {0 the upper. The sole structure may have an upper
surface and an opposite ground-contacting surface. The ground-contacting
surface may define a first indentation and a plurality of second indentations. The
first indentalion may have a first length and a first depth. The second
indentations may be located within the first indentation. Ekach of the second
indentations may have a second length and a second depth, with the first length
being greater than the second length, the first depth being at least three fimes
the second depth, and the first depth being at least twenty-five percent of a

distance between the upper surface and the ground-contacting surface.

According to a configuration, an article of footwear may include an upper and a
sole structure secured to the upper. The sole structure may include a midsole
and an outsole. The midsole may include a first surface and a second surface,

the first surface being located adjacent to the upper, and the second surface
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[0006]

being located opposile the first surface and defining a depression that extends in
a direclion between opposite sides of the footwear. The oulsole may be secured
o at least a portion of the second surface, the outsole forming at least a portion
of a ground-contacting surface of the footwear. A macro groove may be localed
at the depression and extend in the direction between the opposite sides of the
footwear. The macro groove may form an indentation in the ground-contacting
surface. A plurglity of micro grooves may be located within the macro groove.
The micro grooves may extend in the direction between the opposite sides of the
footwear. The micro grooves may form additional indentations in the ground-

contacting surface

The advantages and features of novelly characlerizing aspects of the invention
are pointed out with particularity in the appended claims. To gain an improved
understanding of the advantages and feaiures of novelly, however, reference
may be made to the following descriptive matter and accompanying figures that
describe and illustrate various configurations and concepis related o the

inverntion.

Ficure DESCRIPTIONS

[0007]

[0008]
[0009]
[0016]
[0011]

10042]

The foregoing Summary and the following Detailed Description will be belter

undersicod when read in conjunction with the accompanying figures.

Figure 1 is a perspective view of an article of foolwear.

Figure 2 is an exploded perspeclive view of the article of foolwear.

Figure 3 is a side elevational view of a sole structure from the arlicle of footwear.
Figure 4 is a botlom plan view of the sole structure.

Figure 5 is a perspeclive view of a portion of the sole structure, as defined in

Figure 3.
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[0013]

10014]

[0015]

[0016]

[0017]

[0018]

[0019]

10020]

[0021]

[0022]

Figure 6 is a cross-sectional view of the sole structure, as defined in Figure 3.

Figures 7A-7TC are botiom plan views depicting additional configurations of the

sole structure.

Figure 8 is a side elevalional view depicting an additional configuration of the

sole structure.

Figure 9 is a perspeclive view of a portion of the sole structure, as defined in

Figure 8.
Figure 10 is a cross-sectional view of the sole struclure, as defined in Figure 8.

Figure 11 is a perspective view of a portion of the sole structure, depicling an

additional configuration of the sole structure.

Figure 12 is a side elevational view depiclting an additional configuration of the

sole structure.

Figure 13 is a perspeclive view of a porlion of the sole struciure, depicting an

additional configuration of the sole structure.

Figure 14 is a side elevational view depicting an additional configuration of the

sole structure.

Figure 15 is a cross-sectional view of the sole structure, as defined in Figure 4.

DETAILED DESCRIPTION

10023]

The following discussion and accompanying figures disclose various
configurations of an article of footwear. Although the footwear is disclosed as
having a configuration that is suilable for running, concepts associated with the
foolwear may be applied 0 a wide range of athletic footwear styles, including

basketball shoes, cross-training shoes, football shoes, golf shoes, hiking shoes
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10024]

[0025]

and boots, ski and snowboarding boots, soccer shoes, tennis shoes, and walking
shoes, for example. Concepis associated with the footwear may also be utilized
with foolwear styles that are generally considered to be non-athletic, including
dress shoes, loafers, and sandals. Accordingly, the concepts disclosed herein

may be ulilized with a variety of footwear styles.

An article of footwear 100 is depicted in Figures 1 and 2 as including an upper
110 and a scle structure 120, Upper 110 provides a comfortable and secure
covering for a foot of a wearer. As such, the fool may be located within upper
110 {o effectively secure the foot within foolwear 100, Sole structure 120 is
secured to a lower area of upper 110 and extends between upper 110 and the
ground. When the fool is located within upper 110, sole structure 120 extends
under the {oot to attenuate ground reaction forces (i.e., cushion the fool), provide

fraction, enhance stability, and influence the motions of the foot, for example.

For reference purposes, footwear 100 may be divided into three general regions:
a forefoot region 101, a midfoot region 102, and a heel region 103. Forefoot
region 101 generally includes portions of foolwear 100 corresponding with the
ioes and the joints connecting the metatarsals with the phalanges. Midfoot
region 102 generally includes portions of footwear 100 corresponding with an
arch area of the foot. Heel region 103 generally corresponds with rear portions
of the foot, including the calcaneus bone. Footwear 100 also includes a lateral
side 104 and a medial side 105, which extend through each of regions 101-103
and correspond with opposite sides of footwear 160, More particularly, ateral
side 104 corresponds with an ouiside area of the foot {i.e. the surface that faces
away from the other footl), and medial side 105 comresponds with an inside area
of the foot (i.e., the surface that faces toward the other foot). Regions 101-103
and sides 104-105 are not inlended to demarcate precise areas of {ootwear 100,
Rather, regions 101-103 and sides 104-105 are intended 1o represent general
areas of footwear 100 to aid in the following discussion.  In addition to footwear
100, regions 101-103 and sides 104-105 may also be applied to upper 110, sole

structure 120, and individual elements thereof.
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[0026]

10027

Upper 110 is depicted as having a substantially conventional configuration
formed from a variety of elements (&.g., textiles, polymer sheet layers, polymer
foam layers, leather, synthelic leather) that are stilched, bonded, or ctherwise
joined together to provide a structure for receiving and securing the fool relalive
o sole siructure 120. The various elements of upper 110 define a void 111,
which is a generally hollow area of footwear 100 with a shape of the foot, that is
intended to receive the fool. As such, upper 110 extends along the lateral side of
the foot, along the medial side of the fool, over the foot, around a heel of the fooi,
and under the fool. Access to void 111 is provided by an ankle opening 112
iocated in af least heel region 103. A lace 113 exiends through various lace
apertures 114 and permits the wearer o modily dimensions of upper 110 to
accommodate the proportions of the foot. More particularly, lace 113 permits the
wearer {0 tighten upper 110 around the foot, and lace 113 permits the wearer to
isosen upper 110 {o facilitate entry and removal of the oot from void 111 (e,
through ankle opening 112). In addition, upper 110 includes a fongue 115 that
extends between void 111 and lace 113 to enhance the comfort and adjustability
of footwear 100, Accordingly, upper 110 is formed from a variety of elements

that form a structure for receiving and securing the footl.

The primary elements of sole structure 120 are a midsole 130 and an outscle
140, as depicted in Figures 3-6. Midsole 130 is generally formed from a polymer
fcam material {e.g., polvurethane or ethylvinyiacetate foam) that atienuates
ground reaction forces (i.e., cushion the fool) during walking, running, and other
ambulatory activities.  Although not depicted, midsole 130 may also include fluid-
filled chambers, plates, moderators, or other elemenis that further atlenuate
forces, enhance stability, or influence the motions of the fooll In another
configuration, which will be discussed below, midsocle 130 may be primarily
formed from a fluid-Billed chamber. Although absent in some configurations,
outsole 140 is secured {o a lower surface of midsole 130 and forms at least a
portion of a ground-contacting surface of foolwear 100, In order to provide a
durable and wear-resistant surface for engaging the ground, outsole 140 may be

formed from a rubber material.  In addition, outsole 140 may be lextured to
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[0028]

[0028]

[0030]

enhance the traction {(i.e., friction} properties between footwear 100 and the
ground. Sole structure 120 may further include a sockliner (not shown), which is
a compressible member located within void 111 and adjacent a lower surface of

the fool to enhance the comfort of footwear 1060.

Sole structure 120 incorporates various features that provide an advaniage of
enhancing the ability of foolwear 100 to flex, bend, or otherwise deform during
walking and running. More particularly, sole structure 120 includes three flexion
regions 150 that impart flexibility to specific areas of scle structure 120, as shown
in the example of Figure 3. Flexion regions 150 may, therefore, provide the
wearer of footwear 100 with improved comfort or movement when wearing
footwear 100 due 1o an enhanced ability of sole structure 120 to flex and conform
with movemnents of a foot of the wearer. Such an increase in the flexibility of sole
structure 120 may be provided while continuing to altenuale ground reaction

forces and impart stability.

The various flexion regions 150 may be generally described as an area of
reduced thickness in sole structure 120, Given the reduced thickness, flexion
regions 150 flex, bend, or otherwise deform with less force than other areas of
sole structure 120. Flexion regions 150 are located in various areas of sole
structure 120 and may extend between sides 104 and 105, Although the specific
iocations of each flexion region 150 may vary significantly, the three flexion
regions 150 are iocated {(a) in forefoot region 101, (b) at an interface between
forefoot region 101 and midfoot region 102, and {¢) in midfoot region 102, In this
arrangement, flexion regions 150 are located proximal to the joints connecting
the metatarsals with the phalanges. That is, flexion regions 150 are located
around the joints where the {oes join with the rest of the foot. As such, flexion
regions 150 may enhance or otherwise {aciiitate flex in the area of footwear 100

corresponding with the joints connecling the metatarsals with the phalanges.

Fach of flexion regions 150 include a macro groove 151 and a plurality of micro

grooves 152. Macro grooves 151 form relatively large indentations in the



WO 2013/134195 PCT/US2013/028999

[0031]

[0032]

ground-contacting surface of sole structure 120 and extend entirely across sole
structure 120, as shown in Figure 4. In olher configurations, ong or more of
macro grooves 151 may exend only partially across sole structure 120, For
example, portions of macro grooves 151 may be absent from a ceniral area of

sole structure 120 (i.e., an area spaced inwards from both of sides 104 and 105).

Micro grooves 152 are located within macro grooves 151 and form relatively
small indentations in the ground-conlacting surface of sole structure 120,
Although micro grooves 152 are located proximal o each of sides 104 and 105
and exiend toward the central area of sole structure 120, micro grooves 152 are
absent from the ceniral area. As such, the lengths of macro grooves 151 may be
greater than the length of micro grooves 152, For example, micro grooves 152
may have a length that is approxdmately 5-100% of the length of a macro groove
151 in which the micro grooves 152 are located. In another example, individual
micro grooves 151 may have a length that is approximately 5-20% of the length
of a macro groove 151 in which the micro grooves 152 are located. In other

configurations, micro grooves 152 may extend entirely across sole structure 120,

Macro grooves 151 and micro grooves 152 operate cooperatively to enhance the
flex of sole siructure 120 in the areas of flexion regions 150. More particularly,
each of grooves 151 and 152 effectively reduce the thickness of sole structure
120, thereby permitiing flexion regions 150 to flex, bend, or otherwise deform
with less force than other areas of sole structure 120. Although macro grooves
151 have a depth that forms a majority of the reduced thickness of sole structure
120, the plurality of micro grooves 152 within each of macro grooves 151 have
depths that combine o further reduce the thickness of sole structure 120, In
combination, therstore, grooves 151 and 152 provide the wearer of footwear 100
with improved comfort or movement when wearing footwear 100 due to an
enhanced ability of sole structure 120 to flex and conform with movements of a

foot of the wearer,
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[0033]

[0034]

The amount of flex provided by flexion regions 150 depends upon various
factors, including the depths of macro grooves 151, Referring to Figures 5 and 6,
ane of macro grooves 151 is depicted as having & varying depth.  More
particularly, the depth is greater at each of sides 104 and 105 than in the ceniral
area of sole structure 120. Macro grooves 151 may have, therefore, a tapered
aspect where the depth is greatest at sides 104 and 105 and least in the ceniral
area of sole structure 120. in order {o impart a noticeable or beneficial amount of
flex, macro grooves 151 generally have a depth that is al least tweniy-five
percent of a thickness of sole structure 120. That is, macro grooves 157 form an
ndentation in sole structure 120 that extends through at least tweniy-five percent
of a distance between an upper surface of sole structure 120 {i.e., the surface
that is secured o upper 110) and the ground-contacting surface. Referring o
Figure 6, for example, the depth of macre groove 151 at lateral side 104 is
greater than twenty-five percent of the thickness of sole structure 120 at lateral
side 104, and the depth of macro groove 151 in the central area of sole structure
120 is greater than twenty-five percent of the thickness of sole structure 120 in
the central area of sole structure 120, In ancther example, macro grooves 151

have a depth of approximalely 3-12 mm.

in addition o the depths of macro grooves 151, the relative depths of micro
grooves 152 aiso affect the amount of flex provided by flexion regions 150. Micro
grooves 152 may have a depth of, for example, approximately 1-4 mm or a depth
equal to 5% or more of the sole structure 120 thickness. In another example,
micro grooves 152 may have a depth of approximately 5-12% of the sole
structure 120 thickness. In general, the depih of a macro groove 151 is in
general substantially greater than the depth of micro grooves 152, For instance,
macro grooves 151 may have a depth that is 3-5 times larger than the depth of
micro grooves 152, In another example, macro grooves 151 may have a depth
that is 3 times larger than the depth of micro grooves 152, Micro grooves 152
may also have a varying depth. For example, micro grooves 152 may have a
tapering structure, such that the depth of micro grooves 152 is greater at each of

sides 104 and 105 than inn or lowards the central area of sole structure 120.
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[0035]

[0036]

[0037]

[0038]

As discussed above, macroe grooves 151 and micre grooves 152 operate
cooperatively 1o enhance the flex of sole structure 120 in the areas of flexion
regions 150, Given that multiple micro grooves 152 are present in specific areas
of flexion regions 150, forming micro grooves 152 {0 have depths that are less
than at least one-third the depth of macro grooves 151 imparts considerable
additional flex, while retaining the structural integrily of sole structure 120 in the
area of micro grooves 151,

In the configuration of sole structure 120 discussed above, portions of grooves
151 and 152 are formed in midsole 130, thereby exposing a portion of midsole
130, Given this configuration, ouisole 140 includes four discrete sections, as
depicted in Figure 2, that are spaced from each other. Moreover, the sections of
outsole 140 are separated by various gaps that correspond in location with
flexion regions 150. In further configurations, outsole 140 may extend into
depressions in midsole 130 to form the various grooves 151 and 152. in yet
other configurations, ouisole 140 alone may form indeniations that correspond

with the various grooves 151 and 152.

Based upon the above discussion, sole siructure 120 includes the various flexion
regions 150, which enhance the flex properiies of footwear 100. Each of the
flexion regions 150 include various indentations, specifically macro grooves 151
and micro grooves 152, Macro grooves 151 form relatively large indentations in
sole structure 120, with micro grooves 152 forming smaller indentations in the
surface of macro grooves 151, In some configurations, macro grooves 151 have
depths that (a) exiend through at least twenty-five percent of a thickness of sole
structure 120 and (a) are at least three times the depths of micro grooves 152,
Macro grooves 151 may also have greater lengths than micro grooves 152
Although macro grooves 151 exhibit greater length and depth than micro grooves

152, grooves 151 and 152 operate cooperatively to impart flex to footwear 100.

Further Configurations

10
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10038]

10040

[0041]

The configuration of sole structure 120 discussed above and depicted in Figures
1-6 is infended to provide an example of a suilable structure for use in footwear
100. Various aspects of scle structure 120 may, however, vary significantly to
affect the flex in footwear 100, modify other properties of footwear 100, and
impart other fealures to foolwsar 100. As examples, Figures 7A-7C depict

configurations wherein each of flexion regions 150 are modified.

Referring to Figure 74, a flexion region 160, which includes a macro groove 161
and micro grooves 162, extends inward from each of sides 104 and 105, but
does not extend entirely across the width of sole structure 120, That is, a portion
of macro groove 161 is absent from the central area of sole structure 120,
forming a gap 166 in macro groove 161, Ancther flexion region 170 exiends
from lateral side 104 to the ceniral area, but is absent from medial side 105,
thereby passing through approximately one-half of the widih of sole structure
120, A similar flexion region 172 exiends from medial side 105 to the ceniral
area, thereby passing through approximaiely one-third of the width of sole
structure 120,

Whereas many of the flexion regions are substantially perpendicular o a
iongitudinal axis of footwear 100, Figure 7A depicts a flexion region 180 as being
angled with respect to other flexion regions. For example, medial end 182 and
iateral end 184 of flexion region 180 may be located al different locations in a
direction exiending between a toe and heel of sole structure 120. As a result, a
iongitudinal axis 186 extending along flexion region 180 may be oriented at an
angle 189 relative to a direction 188 extending across sole structure 120 in a
medial {o lateral direction. Direction 188 may be substantially perpendicularto a
ongitudinal axis exiending between the forefoot region 101 and heel region 103
of sole structure 120. Angle 182 may be, for example, approximately 1 to 66°, or,
i another example, approximately 3 {o 45°. In addition, although the exampie of
Figure 7A depicts medial end 182 as being closer {o forefoot region 101 than
iateral end 184, other embodiments may be provided in which medial end 182 is

closer {0 heel region 103 than lateral end 184,

11
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10042]

[0043]

[0044]

Another flexion region 180 in Figure 7A includes a first end 182 that is larger than
a second end 184, First end 192 may be larger by extending lowards forefcot
region 101 and heel region 103 by a greater amount than second end 184 and/or
by extending {0 a greater depth than second end 194, Such a configuration may
be advantageous when a greater amount of flexion is desired on one side of a
sole structure than another. As shown in the example of Figure 7A, first end 192
may be located on medial side 105 and second end 194 may be lccated on
iateral side 104. In another embodiment, first end 182 may be instead located on

lateral side 104 and second end 184 may be located on medial side 105.

Referring to Figure 7B, flexion regions of a sole struciure 120 may exhibit various
other configurations. For example, a flexion region 200 may include a non-
tapered shape in a direction extend between sides 104, 105, in another
example, flexion region 210 has a shape thal has greater depth or width in the
central area 212 than at either of sides 104 and 105. As shown in the example of
Figure 7B, central area 212 of flexion region 210 may include micro grooves 214,
or central area 212 may lack micro grooves 214, Flexion region 220 may have
an angled shape, such that central portion 222 of flexion region 220 is orienied at
an angle relative o ends 224, 226, Ends 224, 226 may be oriented at the same

angle relative 1o a medial {o lateral direction across sole structure 120,

Referring to Figure 7C, various aspects of flexion regions having modified micro
groove structures are depicted. Specifically, a flexion region 230 includes micro
grooves 232 that extend further toward the central area of sole structure 120,
For example, micro grooves 232 may exiend from tapered ends 234 of flexion
region 230 and into a central area 236 of flexion region have a substantially
uniform depth and/or width in a medial to lateral direction. Ancther flexion region
240 includes micro grooves 242 that exiend entirely across sole structure 120 in
a medial to lateral direction.  In another flexion region 250, the number of micro
grooves 252 may varies to include five micro grooves 252 adjacent to each of
sides 104 and 105.

12
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[0046]

[0047]

Referring to Figures 8-10, a sole structure 300 is depicted which includes a
midsole 310 and an ouisole 320. Midsole 310 may be formed from a polymer
foam material and oulscle 320 may formed from a durable and wear-resistant
rubber material that includes texiuring to impart traction. As shown in Figure §,
outsole 320 may include flexion regions 331-334. As depicted in Figure 9, each
flexion region 333 may include a macro groove 341 and micro grooves 342
Because flexion regions 331-334 are formed by ouisole 320, midsole 310
ncludes a corresponding depression 1o receive each of the flexion regions 332-
334. For example, midsole 310 includes depression 312 (o receive macro

groove 341 and micro grooves 342, as shown in Figure 9.

According to an embodiment, flexion grooves may be formed in the outsole of a
sole structure but the midsocle may lack a depression (o receive the macro groove
of a flexion region. As shown in Figure 11, outsole 320 may form flexion region
333 having macro groove 341 and micro groove 342, In contrast, midsole 310
may have a relatively flat surface 312 without any depression or shape

corresponding to macro groove 341 or flexion region 333.

A sole structure may include additional components or lavers besides a midsole
and outsole that form a shape of a groove. Turning to Figure 12, a sole structure
may include, for example, a midscle 350, an outsole 370, and an inlermediate
iaver 360 between midsole 350 and oulscle 370, intermediate layer 360 can be,
for example, a layer of foam or other material that may provide additional
cushioning and/or support {o the sole structure.  Intermediate layer 360 may
include flexion regions 361-363. As shown in Figure 13, flexion region 361
includes a macro groove 364 and micro grooves 365, Midsole 350 includes a
depression 352 1o receive macro groove 364 and micro grooves 365 of flexion
region 361, Qutsole 370 may conform to the shape of intermediate layer 360
and include indentations 372 that exiend into micro grooves 385 and otherwise

conform or correspond in shape to micro grooves 365 of intermediate layer 360.

13
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[0049]

According (o an embodiment, the midsole of g sole structure may include or itself
be g fluid-filled bladder. A fluid-filled chamber may include the features of a fluid-
filed bladder described in U.S. Patent No. 7,141,131, which is hereby
ncorporated by reference in its entirety. Turning to Figure 14, a sole structure
may be provided that includes a fluid-filled bladder 380 and an ouiscle 380.
Cutscole 390 includes flexion regions 391, 392 having the features of the
embodiments described herein.  Fluid-iilled bladder 380 includes a depression
382 in its botiom surface that faces a ground surface 1o receive flexion regions
391, 392

The invention is disciosed above and in the accompanying figures with reference
{o a variety of configurations. The purpose served by the disclosure, however, is
to provide an example of the various features and concepis related to the
invention, not o imit the scope of the invention. One skilled in the relevant art
will recognize that numerous variations and modifications may be made {o the
configurations described above without departing from the scope of the present

invention, as defined by the appended claims.

14



WO 2013/134195 PCT/US2013/028999

CLAIMS:

1. An article of foolwear comprising an upper and a sole structure secured to the
upper, the scle structure extending through a length of the foolwear and from a lateral
side (o an opposite medial side of the foctwear, and the sole structure defining a first
surface and an opposite second surface, the first surface being joined to the upper, and
the second surface forming a ground-contacting area of the foolwear that defines:

a macro groove having (@) a length extending from the lateral side and toward
the medial side and (b) a depth exiending into the sole structure and
toward the first surface; and

a plurality of micro grooves located within the macro groove, the micro grooves
having (a) lengths extending from the lateral side and toward the medial
side and (b) depths extending into the sole structure and toward the first
surface,

the length of the macro groove being greater than the lengihs of the micro

grooves, and the depth of the macro groove being at least three times the depths of the

micro grooves.

2. The article of footwear recited in claim 1, wherein the macro groove exiends from

the lateral side to at least a ceniral area of the second surface.

3. The article of footwear recited in claim 2, wherein the depth of the macro groove

is greater at the lateral side than in the central area.

4, The article of footwear reciled in claim 2, wherein the micre grooves are absent

from the central area.

5. The article of foolwear recited in claim 1, wherein the macro groove extends from

the lateral side io the medial side.

5. The article of footwear recited in claim 5, wherein the depth of the macro groove

is greater at the laleral side and the medial side than in the central area.
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7. The article of fuotwear recited in claim 5, wherein the micro grooves are absent
from the central area, and a plurality of additional micro grooves are located within the

macro groove and al the medial side.

8. The article of footwear recited in claim 1, wherein the depth of the macro groove
at the latersl side exiends through at least twenty-five percent of a distance between the

first surface and the second surface.

9. The article of footwear recited in claim 1, wherein the sole structure includes a
midsole and an outsole, the macro groove and the micro grooves being formed in the
midsole, and the outsole being absent in an area of the macro groove and the micro

grooves.

10, The article of footwear recited in claim 1, wherein the sole structure includes a
midsole and an outsole, the midsole defining the first surface and a depression located
opposite the first surface, and the oulscle forming the second surface and exiending

into the depression.

11. The aricle of foolwear reciied in claim 1, wherein the sole structure includes a
midsole and an cutsole, the midsole being a fluid-iilled chamber, and the culsole being

securad {o the midsole.

12. The article of footwear recited in claim 1, wherein the micro grooves have a

depth of approximately 5-12% of a thickness of the sole struciure.

13, An article of footwear comprising an upper and a sole structure secured o the
upper, the sole structure having a ground-contacting surface that defines a plurality of
macro grooves extending from opposite sides of the footwear and toward a central area
of the footwear, at least one of the macro grooves having (a) a depth that is grealer at
the sides of the footwear than in the central area and (b) a plurality of micro grooves
located adjacent t¢ the sides of the footwear and exiending toward the central area,
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gach of the macro grooves and the micre grooves being indentations in the ground-

contacting surface that extend into the sole structure.

14, The article of footwear reciied in claim 13, wherein the micro grooves are absent

from the central area.

15, The article of foolwear recited in claim 13, wherein lengths of the macro grooves

are greaier than lengths of the micro grooves.

16.  The article of footwear recited in claim 13, wherein the depth at the sides of the

footwear is at least three times depths of the micro grooves at the sides of the footwear.

17.  The article of footwear recited in claim 13, wherein the depth at the sides of the
footwear extends through at least twenty-ive percent of a thickness of the sole

structure.

18. The arlicle of footwear recited in claim 13, wherein the micro grooves have a

depth of approximately 5-12% of a thickness of the sole structure.

19, The ariicie of foolwear recited in claim 13, wherein the sole structure includes a
midscle and an outsole, the macro grooves and the micro grooves peing formed in the
midsole, and the oulsole being absent in areas of the macro grooves and the micro

grooves.

20, The article of foctwear reciied in claim 13, wherein the sole struclure includes a
midsole and an outsole, a lower surface of the midsole defines a plurality of depressions
in areas of the macro grooves, and the outsole forms the ground-contact surface and

extends into the depressions of the midsole to form the macro grooves.

21, The article of foolwear reciled in claim 13, wherein the macro grooves have a

depth of approximately 3-5 times a depth of the micro grooves.

17
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22.  The arlicle of footwear recited in claim 13, wherein the sole structure includes a
midscle and an ouisole, the midsole being a fluid-filled chamber, and the outsole being

secured {o the midsole.

23.  An article of footwear comprising an upper and a sole structure secured o the
upper, the sole structure having an upper swrface and an opposite ground-contacting
surface that defines:

a first indentation having a first length and a first depth; and

a plurality of second indentations located within the first indentation, sach of the

second indentations having a second length and a second depth,

the first length being greater than the second length, the first depth being at least

three times the second depth, and the first depth being at least twenty-five percent of a

distance between the upper surface and the ground-contacting surface.

24. The article of footwear reciled in claim 23, wherein the first indentalion extends

between opposite sides of the footwear.

25, The article of footwear recited in cdlaim 23, wherein the first indentation is absent

from at least a portion of a central area of the footwear.

26.  The article of foolwear reciled in dlaim 23, wherein the first depth is greater al a

side of the footwear than in a central area of the footwear.

27. The article of footwear reclied In claim 23, wherein the second indentations are
(a) located adjacent {0 al least one side of the footwear and (b} absent from a cenlral

araa of the foolwear.

28. The arlicle of footwear recited in claim 23, wherein the sole structure includes a
midscle and an outsole, the first indentation and the second indentation being formed in
the midsole, and the cufsole being absent in an area of the first indentation and the

second indentation.
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29, The article of footwear recited in claim 23, whergin the sole structure includes a
midsole and an outsole, the midsole defining a depression located at the first
indentation, and the cutsole forming the ground-contacting surface and extending into

the depression.

30.  The article of footwear recited in claim 23, wherein the sole struciure includes a
midsole and an cuisole, the midsole being a fluid-filled chamber, and the outsole being

secured to the midsole.

31, An article of footwear having an upper and a sole siruclure secured o the upper,
the sole struciure comprising:

a midsole having a first surface and a second surface, the first surface being
located adjacent to the upper, and the second surface being located
opposite the first surface and defining a depression that extends in a
direction betwsen opposite sides of the footwear;

an outsole secured o at least a portion of the second surface, the culsole
forming at least a portion of a ground-contacting surface of the foolwear,;

a macro groove {ocated at the depression and extending in the direction belween
the opposite sides of the {ootwear, the macro groove forming an
indentation in the ground-contacting surface; and

a plurality of micro grooves located within the macro groove, the micro grooves
exiending in the direction belween the opposite sides of the {ootwear, and
the micro grooves forming additional indentations in the ground-contacting

surface.

32.  The article of footwear recited in claim 31, wherein the oulsole is gbsent in an
area of the depression and exposes a portion of the second surface that defines the
depression, the portion of the second surface that defines the depression forms an area
of the ground-conlacting surface, and the micro grooves are formed in the second

surface.

19



WO 2013/134195 PCT/US2013/028999

33. The article of foolwear recited in claim 31, wherein the cuiscole extends inlo the

depression o form the macro groove.

34. The arlicie of footwear reciied in claim 31, wherein the midsole Is a f{luid-filied

chamber.
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Abstract

An article of footwear (100) includes an upper (110) and a sole structure (120)
secured to the upper. The sole structure (120) includes a midsole (130), an
outsole(140), and at least one groove. The groove includes a macro groove (151) and
at least one micro groove (152) located within the macro groove. The macro groove
may be formed by an indentation or area of reduced thickness in the sole structure
(120). The micro groove (152) may be formed by an indentation or area of reduced

thickness in a surface of the macro groove (151).
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