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(57) Abstract: Various arrangements for an article of footwear including
an outsole having grooves forming discrete lugs are presented. The out-
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the outsole that extend from a lateral side of the outsole to a medial side of
the outsole. The grooves may be linear or curved and generally extend in
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outsole. The grooves form discrete lugs. In some arrangements, the lugs are
diamond shaped.
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OUTSOLE HAVING GROOVES FORMING DISCRETE LUGS

FIELD OF THE INVENTION

[01] This invention relates generally to articles of footwear. In particular, the invention

relates to outsoles for articles of footwear having a plurality of grooves traversing the

outsole to form discrete lugs in the outsole.

BACKGROUND

[02] Articles of footwear and, in particular, athletic shoes, generally include an outsole

configured for contacting the ground. The outsole provides impact attenuation for the

wearer and, in some arrangements, provides traction for the wearer. The

configuration of the outsole can reduce flexibility of the article of footwear or cause

the article of footwear to reduce the natural flexibility of the foot as a user walks,

runs, etc. In addition, the outsole generally adds additional weight to the article of

footwear which, in some sports, can be detrimental to the performance of the wearer.

Finally, the outsole generally receives a considerable amount of wear by contacting

the ground with each step.

SUMMARY

[03] The following presents a general summary of aspects of the invention in order to

provide a basic understanding of the invention and various features of it. This

summary is not intended to limit the scope of the invention in any way, but it simply

provides a general overview and context for the more detailed description that

follows.

[04] Aspects of this invention relate to articles of footwear having outsoles with grooves

formed in at least a portion of the outsole. The grooves may have a constant depth or

a depth that varies as the groove extends laterally across the outsole from a medial

side to a lateral side or vice versa. The grooves form discrete lugs that, in some

arrangements are diamond shaped. In addition, the maximum depth of each groove

may vary based on the location of the groove on the outsole. For instance, grooves in

a midfoot region may be deeper than grooves in a toe region of the outsole.



[05] The outsoles may include secondary regions formed of a material different from the

remainder of the outsole. These secondary regions may be formed within one or more

of the diamond shaped lugs and may provide additional support for the wearer. In

addition, the discrete lugs may include a surface enhancement feature such as a

pattern or texture. In some arrangements, the surface enhancement feature is an

aperture extending at least partially through the outsole.

BRIEF DESCRIPTION OF THE DRAWINGS

[06] A more complete understanding of the present invention and certain advantages

thereof may be acquired by referring to the following detailed description in

consideration with the accompanying drawings, in which:

[07] Figure 1 is a side view of an article of footwear that includes an outsole arrangement

according to aspects of the invention.

[08] Figure 2 is a bottom view of an article of footwear showing one outsole arrangement

according to aspects of the invention.

[09] Figure 3A is a cross-sectional view of the outsole of Figure 2 and taken along lines A-

A of Figure 4.

[10] Figure 3B is an alternate cross-sectional view of the outsole of Figure 2 and taken

along line B-B of Figure 2.

[11] Figure 4 is a bottom view of an article of footwear having an alternate outsole

arrangement according to aspects of the invention.

[12] Figure 5 is a bottom view of an article of footwear having yet another outsole

arrangement according to aspects of the invention.

[13] Figure 6 is a bottom view of an article of footwear having still another outsole

arrangement according to aspects of the invention.

[14] Figure 7 is a bottom view of an article of footwear having another outsole

arrangement according to aspects of the invention.

[15] The reader is advised that the attached drawings are not necessarily drawn to scale.



DETAILED DESCRIPTION

[16] In the following description of various example structures in accordance with the

invention, reference is made to the accompanying drawings, which form a part hereof,

and in which are shown by way of illustration various example articles, including one

or more outsole structures. Additionally, it is to be understood that other specific

arrangements of parts and structures may be utilized, and structural and functional

modifications may be made without departing from the scope of the present invention.

Also, while the terms "top," "bottom," "front," "back," "rear," "side," "underside,"

"overhead," and the like may be used in this specification to describe various example

features and elements of the invention, these terms are used herein as a matter of

convenience, e.g., based on the example orientations shown in the figures and/or the

orientations in typical use. Nothing in this specification should be construed as

requiring a specific three dimensional or spatial orientation of structures in order to

fall within the scope of this invention. Further, the invention generally will be

described as it relates to articles of footwear having grooves formed in the outsole to

form discrete, diamond shaped lugs. However, aspects of the invention may include

grooves forming lugs of other shapes such as triangular, square, rectangular, and the

like, and nothing in the specification or figures should be construed to limit the

invention to grooves forming diamond shaped lugs. In addition, the outsoles

described herein may be used with any suitable conventional midsole, such as a foam

midsole, column type midsole, air filled bladder midsole, and the like.

A. General Description of an Outsole for an Article of Footwear or Other
Elements According to the Invention

[17] In general, as described above, aspects of this invention relate to outsoles for articles

of footwear having grooves formed in the outsole that define discrete lugs or other

elements. More detailed descriptions of aspects of this invention follow.

1. Example Outsoles for Articles of Footwear or Other Elements,
According to the Invention

[18] Aspects of this invention relate to outsoles for articles of footwear having grooves

formed in at least a portion of the outsole. In at least some examples, the grooves,

which provide flexibility for the article of footwear, form discrete lugs that aid in



providing traction for the article of footwear. In some examples, the discrete lugs are

diamond shaped. In at least some examples, the grooves extend angularly across the

outsole from a lateral side of the outsole to a medial side of the outsole. In addition,

the depth of each groove may vary as the groove extends from at or near the perimeter

of the outsole to a central region of the outsole. For example, the groove may have a

first depth at the perimeter of the outsole and gradually become deeper as the groove

nears the center of the outsole. As the groove continues to extend from the center of

the outsole to the opposite side, the groove may gradually become shallower. In at

least some arrangements in accordance with this invention, the groove depth profile

will be symmetric. However, asymmetric arrangements may also be used.

[19] The outsoles may also include a second plurality of grooves formed in at least a

portion of the outsole. The second plurality of grooves may also extend angularly

from the lateral side of the outsole to the medial side of the outsole. In at least some

examples, the grooves of the second plurality of grooves have a constant groove depth

profile. That is, the depth of each groove does not vary as the groove extends from

the perimeter of the outsole to the center of the outsole.

[20] The outsoles according to at least some examples of this invention may include

stiffening regions. These stiffening regions may be formed in the toe region, midfoot

region or heel region. Generally, the stiffening regions are formed of a material

different from the material forming the remainder of the outsole. In at least some

examples, the stiffening region material is stiffer or harder than the material of the

remainder of the outsole.

[21] In still other examples of the invention, the individual discrete lugs of an outsole

structure may include a surface enhancement feature. This surface enhancement

feature may be a texture or pattern formed on the lug. Additionally or alternatively,

the surface enhancement feature may be a raised region formed in the lug or a

recessed region formed in the lug. In at least some examples, the surface

enhancement feature may be an aperture that extends partially or entirely through the

outsole. The aperture may aid in providing additional traction and may reduce the

weight associated with the outsole.



[22] Some outsoles according to aspects of the invention may include a forward outsole

region and a rear outsole region. The forward outsole region may be formed of

conventional outsole materials and may include the groove and discrete lug

arrangement described herein. In addition, the outsole may include a heel support

system in the rear outsole region. This heel support region may be formed of a

material different from the forward outsole region and may include a heel support

impact attenuating system. This heel support impact attenuating system may be

configured to provide additional impact attenuation for the wearer and may include at

least one of an air filled bladder, a foam impact attenuating insert, or one or more

column type impact attenuating members.

[23] Additional aspects and specific examples of the articles described above will be

described in detail more fully below. The reader should understand that these specific

examples are set forth merely to illustrate examples of the invention, and they should

not be construed as limiting the invention.

B. Specific Examples of the Invention

[24] Referring to the figures and following discussion, articles of footwear in accordance

with the present invention are described. Footwear is depicted and discussed as

running shoes, however, the concepts disclosed with respect to footwear may be

applied to a wide range of other athletic footwear styles, including walking shoes,

tennis shoes, soccer shoes, basketball shoes, football shoes, and cross-training shoes,

for example. In addition, the concepts of the present invention may be applied to a

wide range of non-athletic footwear, including work boots, sandals, loafers, and dress

shoes. Accordingly, the present invention is not limited to the precise embodiments

disclosed herein, but applies to footwear generally.

[25] Figure 1 illustrates one article of footwear that may generally be used with aspects of

the invention described herein. Footwear 100 includes an upper 120 that is connected

to a sole structure 130. Upper 120 may be a conventional or non-conventional upper

that includes, for example, layers of foam materials, synthetic textiles, and leather that

are stitched or adhesively bonded to each other to form a comfortable structure for

receiving a foot. Sole structure 130 may include an insole or sock liner which is a

thin cushioning member generally located within upper 120 and at a position that

corresponds with the sole of the foot, thereby enhancing the comfort of footwear 100.



Sole structure 130 also may include a midsole 132 that forms the primary impact

attenuating layer of footwear 100 and serves, therefore, to attenuate ground reaction

forces and absorb energy when footwear 100 is compressed against the ground. In

addition, sole structure 130 includes an outsole 134. Outsole 134 forms the primary

ground-contacting surface of footwear 100 and may be fashioned from a wear-

resistant material, such as carbon black rubber compound, and may include texturing

to enhance traction. Various example outsole configurations will be described more

fully below.

[26] During running or other activities that compress sole structure 130 between the foot

and the ground, footwear 100 provides impact force attenuation. That is, footwear

100 attenuates ground reaction forces and absorbs energy that would otherwise be

transferred to the leg and foot of the individual. The degree of impact attenuation

provided by footwear 100 is generally related to the overall stiffness of sole structure

130. In general, a greater stiffness corresponds with lesser impact attenuation,

whereas lesser stiffness corresponds with greater impact attenuation. Accordingly,

stiffness and cushioning are generally correlated through an inverse relationship.

[27] The various elements of sole structure 130 will now be discussed in detail. To aid in

the following discussion, footwear 100 may be divided into three general regions: a

forefoot or toe region 11 1 that generally corresponds with a front portion of the foot,

including the toes; a midfoot region 112 that generally corresponds with a middle

portion of the foot that includes the arch; and a heel region 113 that generally

corresponds with the heel. Regions 111-113 are not intended to demarcate precise

areas of footwear 100. Instead, regions 111-113 are intended to define general areas

that aid in the following discussion.

[28] Midsole layer 132 may be attached directly to upper 120 throughout the length of

footwear 100 and supplies a portion of the impact attenuation characteristics provided

by sole structure 130. In toe region 111, midsole layer 132 generally extends between

upper 120 and outsole 134. An upper surface of the midsole layer 132 may be

contoured to conform to the shape of the foot. Accordingly, midsole layer 132 may

include a raised arch on the medial side of midfoot region 112, raised peripheral areas

extending around sides of the foot, and a depression for receiving the heel, for

example. The thickness of midsole layer 132 may vary along the length of footwear



100. For example, midsole layer 132 may have a relatively constant thickness in heel

region 113 and midfoot region 112. In toe region 111, however, the thickness of

midsole layer 132 may decrease to a point at the front of footwear 100. Suitable

materials for midsole layer 132 include foam materials, such as ethylvinylacetate and

polyurethane foam, which are commonly incorporated into the midsoles of

conventional footwear. If desired, the midsole 132 may include a fluid-filled bladder,

e.g., embedded within the foam of the midsole material.

[29] Figure 2 illustrates an example outsole 200 having a plurality of grooves 202, 204 as

described above. The grooves 202, 204 generally traverse the outsole 200 from a

lateral side 201 to a medial side 203. In addition, the grooves 202, 204 are generally

arranged in the toe region 111, midfoot region 112 and heel region 113. Additional

arrangements will be described below wherein the grooves 202, 204 are formed in

varying combinations of the regions of the foot.

[30] The grooves 202, 204 of Figure 2 are arranged angularly on the outsole 200. That is,

the grooves 202, 204 extend from a point close to the toe region 111 to a point closer

to the heel region 113, or vice versa. This arrangement provides grooves 202, 204

extending diagonally across the outsole 200. These diagonally extending grooves

202, 204 intersect to form discrete lugs 205, 207. The lugs 205, 207 shown in Figure

2 are diamond shaped and may provide additional traction for a user.

[31] The grooves 202, 204 of Figure 2 include grooves of varying depths. For instance,

the arrangement of Figure 2 includes shallow grooves 204 extending across the entire

outsole 200. The term "shallow grooves" is not intended to imply any specific depth.

Rather, the term shallow indicates a depth relative to other grooves formed in the

outsole (i.e., deep grooves that will be discussed more fully below). These shallow

grooves 204 aid in flexibility of the shoe. In addition, these shallow grooves 204

form individual, discrete, diamond shaped lugs 205 that aid in providing traction for

the wearer. In some examples, the shallow grooves may range from 1.0 mm to 5.0

mm. However, the shallow grooves may be any reasonable depth and are not limited

to the range recited.

[32] The outsole 200 of Figure 2 also includes a plurality of deep grooves 202. The term

"deep grooves" is not intended to imply any particular depth but rather to indicate a



depth relative to other grooves formed in the outsole (i.e., shallow grooves described

above). These deep grooves 202 are formed in the outsole 200 to a greater depth than

the shallow grooves 204 extending across the entire outsole 200. In addition, as

shown, fewer deep grooves 202 are formed in the outsole 200 than shallow grooves

204. These deep grooves 202 provide additional flexibility and may be configured in

certain areas of the shoe in which additional flexibility would be advantageous, i.e.,

the toe region 1 1 1 below the ball of the foot, the midfoot region 112 below the arch of

the foot, etc. In some arrangements, the deep grooves may range from 0.1 cm to 3.0

cm. However, the deep grooves may be any reasonable depth and are not limited to

the range recited.

[33] These deep grooves 202 also form discrete, diamond shaped lugs 207, similar to the

diamond shaped lugs 205 formed by the shallow grooves 204. In the arrangement of

Figure 2, the deep grooves 202 are formed such that the lugs 207 formed include a

plurality of diamond shaped lugs 205 formed by the shallow grooves 204. This

arrangement of individual lugs 205, and lugs 207 grouped together, provides

flexibility for the shoe as well as traction for the wearer. In addition, the deep grooves

202 may aid in lengthening the useful life of the shoe by providing lugs 205, 207 that

can sustain substantial wear, i.e., reduction in the thickness of the outsole, but

continue to provide traction and flexibility for the wearer.

[34] In addition, the deep grooves 202 formed in the outsole 200 may have varying depths.

For instance, the deep grooves 202 may have a greater maximum depth in the midfoot

region 112 than in the toe region 11 1 or heel region 113 to allow for additional

flexibility in that region. As shown in the cross section in Figure 3A, taken along line

A-A in Figure 2, the grooves 202a formed in the arch region of the foot may be

deeper than those formed in the toe 111 or heel region 113 (i.e., deep grooves 202b).

In addition, the deep grooves (not shown in Figure 3A) in the heel region 113 may

have a lesser maximum depth than the deep grooves 202b in the toe region 1 1 1

because generally less flex is desired in the heel region 113 as compared with the toe

region 111 under normal wear conditions. The arrangement and varying depth of the

grooves in different regions of the outsole may aid in providing a natural motion to

the wearer of the shoe. For instance, the variety of groove depths and number of

grooves in each region may aid in allowing the shoe to flex in multiple directions,



similar to the natural ability of the foot to flex. The grooves work in conjunction with

each other to provide uniform flexing in multiple directions to increase comfort for

the wearer.

[35] In addition, the depths of each deep groove 202 may vary as the groove 202 extends

from the lateral side 201 of the shoe toward the medial side 203 of the shoe. For

instance, a groove 202 may gradually increase in depth as it extends from the edge of

the outsole, i.e., the medial 203 or lateral 201 side of the outsole 200, toward a center

of the outsole 207. In this arrangement, the groove 202 may gradually decrease in

depth as it extends from the center 207 of the outsole 200 to the side opposite the

starting point of the groove 202.

[36] The cross sections of various deep grooves formed can be the same or similar

depending the region of the shoe. For instance, the cross section for deep grooves

forming in the toe region 1 1 1 may be the same as or similar to deep grooves formed

in the midfoot region 112 and heel region 113. Alternatively, the deep grooves of the

midfoot 112 and heel 113 region may have a different cross section from those of the

toe region 111. In addition, although the maximum depth shown and described is

generally in the center of the outsole 200, the maximum depth may be positioned

closer to the lateral 201 or medial 203 side of the shoe as desired.

[37] Figure 3B provides a cross section along line B-B shown in Figure 4. Although the

cross section of the deep groove 302 shown is in the toe region ( 11 1 in Figure 1), a

similar cross section may be formed by the deep grooves in the midfoot (112 in

Figure 1) and heel region (113 in Figure 1), although the maximum depth of the

groove in each region may vary. The groove 302 shown in Figure 3B illustrates the

change in depth of the deep groove 302 as it extends from the outer edges of the

outsole 300 toward the center of the outsole 300. As shown, the depth of the deep

groove 302 near the edge of the outsole may be relatively shallow. In some examples,

the depth of the deep groove 302 at or near the edge of the outsole 300 may be

between 0.05 cm and 1.0 cm. In one arrangement, the groove 304 may extend to the

edge of the outsole and may end at a point where the groove 304 is no longer recessed

from the bottom surface of the outsole. That is, the deep groove 304 may become

flush with the bottom surface of the outsole in some examples. With further reference

to Figure 3B, as the deep groove 304 extends from a point near the outer edge of the



outsole 300 toward the center 303 of the outsole 300, the deep groove 302 becomes

gradually deeper. That is, the depth gradually increases from the initial depth Di to a

second depth D . In some examples, such as the one shown in Figure 3B, the deepest

point of the deep groove 304 may be at or near the center 303 of the outsole 300. In

some arrangements, the deep groove 304 may extend to a maximum depth between

0.2 cm and 3.0 cm. However, the deep groove may be any reasonable depth and is

not limited to the range recited.

[38] As shown in Figure 3B, the groove 302 may have a groove depth profile that is

substantially symmetric, i.e., the depth of the groove 302 at the lateral side and medial

side are substantially equal and the grade at which the groove 302 deepens is

generally the same from the medial side to the center as from the lateral side to the

center. Alternatively, the groove 302 may have a groove depth profile that is

asymmetric, i.e., the groove 302 may have an alternate degree of grade of depth as it

extends from the either the lateral side to the center or from the medial side to the

center. This asymmetrical arrangement may allow for additional flexibility on either

the lateral side or the medial side as desired. Alternatively, the groove depth profile

may include a step-down arrangement rather than a gradual increase in depth. For

example, the groove may have a first depth near the perimeter of the outsole and may

extend inward toward the center a predetermined distance before a step change in

depth. The groove may then extend a predetermined distance at this second depth

until another step change in depth. The groove may extend in this manner until a

maximum depth is reached.

[39] With further reference to Figure 4, additional potential features of an example outsole

300 having grooves 302, 304 forming discrete lugs 305, 307 that may be diamond

shaped lugs are illustrated. The arrangement shown includes a plurality of shallow

grooves 304 formed throughout the outsole 300. As shown, the shallow grooves 304

are formed over a substantial portion of the outsole 300. In some examples, the

shallow grooves 304 may be formed over the entire outsole 300 or over a smaller

portion of the outsole 300 than shown in Figure 4. In addition, deep grooves 302 are

formed throughout the outsole 300. For instance, a plurality of deep grooves 302 are

formed in the toe region ( 111 in Figure 1). In addition, one or more deep grooves 302

may be formed in the midfoot region (112 in Figure 1) below the arch of the foot.



Further, one or more deep grooves 302 may be formed in the heel region (113 in

Figure 1). The arrangement of Figure 4 includes fewer deep grooves 302 than the

arrangement of Figure 2. However, more or fewer deep grooves 302 may be formed

in the outsole 300 of Figure 4.

[40] Similar to the arrangement of Figure 2, the shallow grooves 304 of Figure 4 form

discrete, diamond shaped lugs 305 in the outsole 300. The deep grooves 302 form

larger diamond shaped lugs 307 comprised of the individual diamond shaped lugs 305

formed by the shallow grooves 304. This arrangement provides flexibility and

traction for the wearer. The deep grooves 302 of Figure 4 may be formed similar to

the deep grooves 202 of Figure 2. That is, the deep grooves 304 may be deeper in or

near the center of the outsole than at or near the outer edge of the outsole. In addition,

the grooves may be symmetric or asymmetric, as discussed above.

[41] The outsoles of Figures 2 and 4-7 may be formed of any suitable material, including

materials that are conventionally known or used in the art, such as rubber, plastic, etc.

With further reference to Figure 4, one or more regions 306 of the outsole 300 may be

formed of a material different from the remainder of the outsole. For example, Figure

4 includes a plurality of stiffening or hardened regions 306. These regions 306 are

formed within one or more of the diamond shaped lugs 307 formed by the deep

grooves 302 and are formed of a material generally stiffer or harder than the material

from which the remainder of the outsole 300 is formed. In one arrangement, the

stiffening regions 306 may be formed of a plastic material that is substantially harder

and/or stiffer than the material of the remainder of the outsole. These stiffening

regions 306 may provide additional support to the wearer. In addition, the stiffening

regions 306 may provide additional resistance to wear. The stiffened or hardened

regions 306 may be made from materials similar to that used for the other outsole

regions, as described above, but simply harder or stiffer versions of these materials.

[42] The stiffening regions 306 of Figure 4 are generally formed of a plurality of diamond

shaped stiffening lugs 306a. These regions 306 may be formed as a single piece and

connected to the outsole using known methods such as adhesives and the like.

Alternatively or additionally, the stiffening lugs 306a may be formed individually and

connected to the outsole 300. The stiffening lug 306a arrangement aids in providing

continued flexibility in the stiffening regions 306, while adding additional support and



wear resistance with the stiffer materials. In the arrangement of Figure 4, the

stiffening regions 306 are generally formed in the toe region ( 1 1 1 in Figure 1) and/or

in the heel region (113 in Figure 1). These regions of the shoe generally benefit from

additional support and wear resistance.

[43] In addition to the diamond shaped stiffening regions 306, additional stiffening regions

309 may be formed throughout the outsole. For instance, Figure 4 includes a lateral

and medial stiffening region 309 in the toe region of the outsole 300. These regions

309 provide additional support and wear resistance along the edge of the outsole 300

to accommodate different gaits of the user. For instance, individuals who may over-

pronate or under-pronate may strike the ground on the lateral or medial side of the

foot, rather than in a central region. Accordingly, those users may benefit from

additional support and wear resistance on the outer edges of the outsole in the toe

region.

[44] Figure 5 illustrates yet another example outsole 400 having grooves 402, 404 forming

a diamond shaped lug arrangement. As shown, the outsole 400 of Figure 5 includes a

plurality of shallow grooves 404 formed over substantially all of the outsole 400

forming individual diamond shaped lugs 405. In addition, a plurality of deep grooves

402 is formed throughout the outsole 400, similar to the deep grooves formed in the

outsoles discussed above. As with each of the outsole arrangements described herein,

both the shallow and deep grooves may be formed over the entire outsole or one or

more portions or regions of the outsole. The deep grooves 402 of Figure 5 are

generally evenly spaced along the entire outsole 400. However, various spacing

arrangements may be used and more or fewer deep grooves 402 may be formed in the

outsole 400 without departing from this invention. Similar to the arrangements

described above, the deep grooves 402 may have varying depths and groove depth

profiles, and these deep grooves 402 may generally form discrete diamond shaped

lugs 407 that encompass a plurality of the individual diamond shaped lugs 405 formed

by the shallow grooves 404.

[45] The individual diamond shaped lugs 405 of Figure 5 may include a surface

enhancement feature 406, such as a textured or raised portion. Additionally or

alternatively, some lugs 405 may include a recess formed in the lug 405. These

features may provide additional traction for the user, as well as additional impact



attenuation. The surface enhancement feature may be integrally formed with the

outsole 400 or may be formed as a separate component and connected to the outsole

400 using known methods of attachment. In some arrangements, one or more of the

surface enhancement features may be formed of a material different from the material

from which the remainder of the outsole 400 is formed. For instance, one or more

textured or raised portion may be formed from a material that is stiffer or harder than

the remainder of the outsole 400 to provide additional support and wear resistance for

the user.

[46] With further reference to Figure 5, in some examples of the arrangement shown, one

or more individual diamond shaped lugs 405 may include a surface enhancement

feature that is an aperture 408. The aperture 408 may extend through the lug 405

exposing the midsole or, in some arrangements, exposing a bottom portion of the

upper. Alternatively, the aperture 408 may extend through a portion of the lug 405 to

expose an interior surface of the lug 405. These apertures 408 provide additional

traction and flexibility for the wearer. In addition, the apertures 408 reduce the

weight associated with the outsole 400 because less material may be used in forming

the outsole 400.

[47] Figure 6 illustrates yet another outsole 500 having grooves 502, 504 forming a

diamond shaped lug configuration. The outsole 500 of Figure 5 includes a plurality of

deep grooves 502 traversing substantially all of the outsole 500. Similar to the

arrangements discussed above, the deep grooves 502 form discrete, diamond shaped

lugs 507 that, together with the grooves 502, provide flexibility and traction for the

wearer. The deep grooves 502 of the outsole 500 of Figure 5 are formed in a

generally non-linear configuration. That is, the deep grooves 502 extend from a

lateral side 501 of the shoe to a medial side 503 of the shoe in an arced or curved

arrangement. These non-linear deep grooves 502 may provide additional flexibility in

various twisting motions of the foot or if a user strikes the ground on the medial or

lateral side of the foot during the user's gait.

[48] At least some of the diamond shaped lugs 507 formed by these deep grooves 502 may

include a pattern or texture 510. The texture or pattern 510 may be substantially the

same on each of the lugs 507 or it may vary. For instance, the lugs 507 in the toe

region may include one textured pattern 510 while the lugs 507 in the midfoot region



include a different textured pattern 510. The textured pattern 510 may provide an

improved aesthetic appearance in addition to providing additional traction for the

user.

[49] In addition, the outsole of Figure 6 includes a plurality of apertures 508 formed

throughout the outsole 500. The apertures 508 may extend completely through the

outsole 500 to expose the midsole or a bottom portion of the upper. Alternatively, the

aperture 508 may extend partially through the outsole 500 to expose an inner portion

of the outsole 500. The apertures 508 may provide additional traction for the wearer

and may also reduce weight associated with the outsole 500.

[50] In some examples, the apertures 508 may include portions formed of a material

different from the material from which the remainder of the outsole 500 is formed.

For instance, the apertures 508 may include a portion formed of a stiffer or harder

material than the remainder of the outsole 500. This may provide additional support

for the user in various regions of the foot. The portions may be separately formed

inserts that are then connected to the outsole 500 using known methods of attachment

or the portions may be integrally formed with the outsole 500.

[51] Figure 7 illustrates still another arrangement of an outsole 600 having deep grooves

602 forming diamond shaped lugs 607. The arrangement shown includes a forward

outsole region 600a and a rear outsole region 600b. The forward outsole region 600a

includes an outsole 601 similar to those described above. The outsole 601 includes a

plurality of shallow grooves 604 forming individual lugs 605, as well as a plurality of

deep grooves 602 forming lugs 607 that encompass one or more of the individual lugs

605. The shallow 604 and deep grooves 602 formed in the outsole 601 have a curved

configuration to provide additional flexibility during twisting motions of the foot. In

addition, the grooves 602, 604 may have a constant depth or, in some examples, may

have a depth that varies from the outer edge of the shoe to the center of the shoe. The

arrangement of Figure 7 includes shallow and deep grooves arranged throughout the

outsole region. However, more or fewer grooves may be used with this arrangement.

[52] In addition to the forward outsole region 600a, the outsole 600 of Figure 7 includes a

rear outsole region 600b. The rear outsole region 600b may generally be formed

separately from the forward outsole region 600a in this arrangement and is connected



to the midsole and/or upper. The rear outsole region 600b includes an impact

attenuation system to provide support to the heel of the user. For instance, the impact

attenuation system may include an air filled bladder, one or more column type

supports, a foam impact attenuating element, and the like, to provide impact

attenuation and support to the wearer. Although the rear outsole arrangement is

shown with this particular forward outsole arrangement, the rear outsole arrangement

with the impact attenuating system may be used with any of the outsole arrangements

described herein.

CONCLUSION

[53] While the invention has been described in detail in terms of specific examples

including presently preferred modes of carrying out the invention, those skilled in the

art will appreciate that there are numerous variations and permutations of the above

described systems and methods. Thus, the spirit and scope of the invention should be

construed broadly as set forth in the appended claims.



What is claimed is:

1. An article of footwear, comprising:

an upper forming a void into which a foot of a wearer is inserted;

a sole structure connected to the upper and including a midsole, and

an outsole, the outsole connected to the midsole and including a first plurality

of grooves formed in the outsole and extending angularly across the outsole to form a

plurality of diamond shaped discrete lugs, the grooves extend upward, into the sole structure

a first depth at a perimeter of the outsole and a second depth at a center of the outsole.

2. The article of footwear of claim 1, wherein the first plurality of grooves are

substantially linear.

3. The article of footwear of claim 1, wherein the first plurality grooves are curved.

4. The article of footwear of claim 1, wherein the depth of at least one of the grooves

gradually increases as the groove extends from the perimeter of the outsole toward the center

of the outsole.

5. The article of footwear of claim 1, wherein at least one of the grooves is substantially

flush with the bottom surface of the outsole at the perimeter of the outsole.

6. The article of footwear of claim 1, further including a second plurality of grooves

extending angularly across the outsole and having a depth less than the depth of the first

plurality of grooves.

7. The article of footwear of claim 6, wherein the depth of the second plurality of

grooves is constant as the grooves extend across the outsole.

8. The article of footwear of claim 1, wherein the first plurality of grooves are formed on

substantially all of the outsole.

9. The article of footwear of claim 1, wherein the first plurality of grooves are formed in

one of a toe region, a midfoot region and a heel region.



10. The article of footwear of claim 1, wherein the depth of the first plurality of grooves

varies based on the location of the groove on the outsole.

11. An article of footwear, comprising:

an upper;

a sole structure connected to the upper and configured for contacting a surface, the

sole structure including:

a midsole having an impact attenuating system, and

an outsole connected to the midsole and including:

a first plurality of grooves having a first depth configuration and

formed in the outsole, the first plurality of grooves extending angularly across

a portion of the outsole to form a first plurality of discrete, diamond-shaped

lugs, the diamond shaped lugs having a first height; and

a second plurality of having a second depth configuration different

from the first depth configuration and formed in the outsole, the second

plurality of grooves extending angularly across a portion of the outsole to form

a second plurality of discrete, diamond-shaped lugs having a second height

substantially less than the first height.

12. The article of footwear of claim 11, wherein the first and second plurality of grooves

are linear.

13. The article of footwear of claim 11, wherein the first and second plurality of grooves

are curved.

14. The article of footwear of claim 11, wherein the first depth configuration includes a

first groove depth for the first plurality of grooves at a perimeter of the outsole and a second

groove depth for the first plurality of grooves at a center of the outsole.

15. The article of footwear of claim 14, wherein the second groove depth is greater than

the first groove depth.



16. The article of footwear of claim 15, wherein the depth of the groove increases as the

groove extends from the perimeter of the outsole to the center of the outsole.

17. The article of footwear of claim 11, wherein the second depth configuration includes a

constant depth for each of the grooves of the second plurality of grooves.

18. The article of footwear of claim 17, wherein the depth of each of the grooves of the

second plurality of grooves is less than the first and second depth of the grooves of the first

plurality of grooves.

19. The article of footwear of claim 11, wherein each of the lugs of the first plurality of

discrete lugs includes at least one lug of the second plurality of discrete lugs.

20. An article of footwear, comprising:

an upper;

a sole structure connected to the upper and including:

a midsole; and

an outsole connected to the midsole, the outsole including

a first region formed of a first material and having a first plurality of

grooves formed in the outsole and extending angularly across the outsole to

form a plurality of discrete lugs; and

a second region formed of a second material different from the first

material and arranged within at least one of the discrete lugs.

2 1. The article of footwear of claim 20, wherein the second material is stiffer than the first

material.

22. The article of footwear of claim 21, wherein the second material is harder than the

first material.

23. The article of footwear of claim 20, wherein the second region is located in a toe

region of the article of footwear.



24. The article of footwear of claim 23, wherein the second region is located in a heel

region of the article of footwear.

25. The article of footwear of claim 20, wherein the grooves are linear.

26. The article of footwear of claim 20, wherein the grooves are curved.

27. The article of footwear of claim 20, further including a second plurality of grooves

formed in the outsole and extending angularly across the outsole to form a plurality of

discrete lugs.

28. The article of footwear of claim 27, wherein a depth of the grooves of the second

plurality of grooves is less than a depth of the grooves of the first plurality of grooves.

29. The article of footwear of claim 28, wherein the first and second plurality of grooves

are formed throughout substantially all of the outsole.

30. The article of footwear of claim 28, wherein the first and second plurality of grooves

are formed in one of the toe region, midfoot region and heel region.

31. An article of footwear, comprising:

an upper;

a midsole connected to the upper; and

an outsole, the outsole including:

a forward outsole region having an outsole formed of a first material and

connected to the midsole, the forward outsole region including a plurality of grooves formed

in the outsole and extending from a lateral side of the article of footwear to a medial side to

form discrete lugs; and

a rear outsole region having a heel support impact attenuating system formed

of a second material and configured in a heel region of the article of footwear.

32. The article of footwear of claim 31, wherein the first material and second materials

are different.



33. The article of footwear of claim 31, wherein the impact attenuating system is one of

an air-filled bladder, foam insert and column type impact attenuating system.

34. The article of footwear of claim 31, wherein the discrete lugs formed are diamond

shaped.

35. The article of footwear of claim 31, wherein the forward outsole region and rear

outsole region are formed separately.

36. The article of footwear of claim 31, wherein the forward outsole region and rear

outsole region are integrally formed.

37. The article of footwear of claim 31, wherein the plurality of grooves have a first

groove depth at a perimeter of the outsole and a second groove depth at a center of the

outsole, the second groove depth being greater than the first groove depth.

38. The article of footwear of claim 31, wherein the grooves are linear.

39. The article of footwear of claim 31, wherein the grooves are curved.

40. An outsole for an article of footwear, comprising:

a first plurality of grooves formed in the outsole and extending from a lateral side of

the outsole to a medial side of the outsole, the first plurality of grooves having a first groove

depth profile and forming a first plurality of discrete lugs; and

a second plurality of grooves formed in the outsole and extending from the lateral side

of the outsole to the medial side of the outsole, the second plurality of grooves having a

second groove depth profile different from the first groove depth profile and forming a

second plurality of discrete lugs;

wherein the first plurality of discrete lugs includes at least one lug of the second

plurality of discrete lugs and wherein at least one of the second plurality of discrete lugs

include a lug surface enhancement feature.

41. The outsole of claim 40, wherein the lug surface enhancement feature is an aperture

formed in the lug.



42. The outsole of claim 41, wherein the aperture extends through the entire outsole.

43. The outsole of claim 42, wherein the aperture exposes one of a midsole and an upper

of an article of footwear.

44. The outsole of claim 41, wherein the aperture extends partially through the outsole.

45. The outsole of claim 44, wherein the aperture exposes a portion of an interior surface

of the outsole.

46. The outsole of claim 40, wherein the lug surface enhancement feature includes a

raised area formed on the lug.

47. The outsole of claim 40, wherein the lug surface enhancement feature includes a

recess formed in the lug.

48. The outsole of claim 40, wherein the lug surface enhancement feature includes an

insert formed of a second material different from a first material forming the lug.

49. The outsole of claim 48, wherein the second material is stiffer than the first material.

50 The outsole of claim 40, wherein the lug surface enhancement feature is a textured

pattern on the lug.

51. The outsole of claim 40, wherein the first groove depth profile includes a first groove

depth at a perimeter of the outsole and a second groove depth at a center of the outsole.

52. The outsole of claim 51, wherein the groove depth increases from the first groove

depth to the second groove depth as the groove extends from one of the lateral side and the

medial side to a center of the outsole.

53. The outsole of claim 40, wherein the second groove depth profile includes a constant

groove depth.



54. An outsole for an article of footwear, comprising:

a first plurality of grooves formed in the outsole forming a first plurality of lugs, the

first plurality of grooves having a first groove depth profile and a first groove configuration

and being configured in a toe region of the article of footwear;

a second plurality of grooves formed in the outsole forming a second plurality of lugs,

the second plurality of grooves having a second groove depth profile and a second groove

configuration and being configured in a midfoot region of the article of footwear;

a third plurality of grooves formed in the outsole forming a third plurality of lugs, the

third plurality of grooved having a third groove depth profile and a third groove configuration

being configured in a heel region of the article of footwear; and

wherein the first, second and third groove configurations are configured to jointly

provide flexing of the article of footwear in multiple directions.

55. The outsole of claim 54, wherein the first groove configuration includes more grooves

than at least one of the second and third groove configurations.

56. The outsole of claim 54, of wherein the first groove depth profile is different from at

least one of the second and third groove depth profiles.
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