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Description

BACKGROUND

[0001] The present invention relates generally to an
article of footwear, and in particular to an article of foot-
wear with a sole structure having a flexible reinforcing
plate.
[0002] Articles of footwear with flexible sole structures
have been previously proposed. Austin (U.S. Pat. No.
3,487,563) teaches a sole provided with transverse
grooves to provide lines of flexing remote from the studs
projecting from the sole. Specifically, Austin teaches a
molded sole of rubber or synthetic plastic materials.
Studs project from the sole and grooves are provided
during molding of the sole to provide lines of easy flexing
in the sole.
[0003] DuFour (U.S. Pat. No. 5,024,007) teaches a
walking sole for a golf shoe. DuFour teaches a sole hav-
ing a main element of rigid molded plastic with notches
that include an elastic material. DuFour teaches that the
notches delimit tongues formed in the sole. DuFour also
teaches that studs may be fastened to the flexible
tongues.
[0004] From US 6,954,998 B1 a sole structure for a
shoe is known in which in the forefoot region, two longi-
tudinal grooves extend substantially in a longitudinal di-
rection and are open to the front side of the sole structure,
and a plurality of lateral grooves open to the medial and
lateral sides of the outer contour and of the longitudinal
grooves of the sole structure to define laterally extending
fold lines.
[0005] JP 08214910 A discloses a sole structure where
a plurality of indentations is provided on the lateral side
of the sole structure while a single indentation is provided
on a medial side of the sole structure.
[0006] FR 2608387 A1 discloses a sole structure for a
shoe in which a plurality of groove like indentations is
provided at the lateral side of the sole structure and is
open to the lateral side of the sole structure.
[0007] It is the object of the present invention to provide
a sole structure for an article of footwear having an in-
creased flexing behavior for supporting the engagement
of a cleat member with the ground surface.
[0008] According to the present invention this object is
solved by a sole structure according to claim 1.

SUMMARY

[0009] The sole structure for an article of footwear ac-
cording to claim 1 comprises a reinforcing plate; the re-
inforcing plate including a flange portion, the flange por-
tion having a first end portion connected to a central por-
tion of the reinforcing plate and a second end portion
extending to an outer peripheral portion of the reinforcing
plate; a cleat member associated with the first flange por-
tion; and wherein the flange portion corresponds to a big
toe of a foot and wherein the flange portion is capable of

bending with the big toe.
[0010] In this sole structure for an article of footwear a
first end of the first flex groove is disposed adjacent to
the first end portion of the flange portion and a second
end of the second flex groove is disposed adjacent to the
first end portion of the flange portion; a bending region
of the flange portion extending between the first end of
the first flex groove and the second end of the second
flex groove, the flange portion being configured to bend
with respect to the reinforcing plate at the bending region;
a normal bending axis extending perpendicularly from
the bending region through the flange portion; a cleat
member associated with the flange portion; and wherein
the cleat member is spaced apart from the normal bend-
ing axis.
[0011] Further, this structure for an article of footwear
may comprise a plurality of flex grooves disposed in a
forefoot portion of the reinforcing plate extending from a
central portion of the reinforcing plate to an outer periph-
eral portion of the reinforcing plate; the plurality of flex
grooves forming a first flange portion and a second flange
portion; the first flange portion being associated with a
first cleat member and the second flange portion being
associated with a second cleat member; and where each
flex groove of the plurality of flex grooves extends in an
approximately radial direction from the central portion.
[0012] An article of footwear comprises a sole structure
including a reinforcing plate; the reinforcing plate further
including at least one flex groove; a lasting board includ-
ing at least one flex groove; and where the at least one
flex groove of the lasting board is arranged in a substan-
tially similar configuration to the at least one flex groove
of the reinforcing plate.
[0013] Other systems, methods, features and advan-
tages of the invention will be, or will become, apparent
to one of ordinary skill in the art upon examination of the
following figures and detailed description. It is intended
that all such additional systems, methods, features and
advantages be included within this description and this
summary, be within the scope of the invention, and be
protected by the following claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The invention can be better understood with ref-
erence to the following drawings and description. The
components in the figures are not necessarily to scale,
emphasis instead being placed upon illustrating the prin-
ciples of the invention. Moreover, in the figures, like ref-
erence numerals designate corresponding parts
throughout the different views.

FIG. 1 is an isometric exploded view of an embodi-
ment of a sole structure for an article of footwear;
FIG. 2 is an isometric assembled view of an embod-
iment of a sole structure for an article of footwear;
FIG. 3 is an enlarged isometric view of an embodi-
ment of a forefoot portion of a sole structure showing
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a flange portion associated with a ball of a foot un-
dergoing bending;
FIG. 4 is an enlarged isometric view of an embodi-
ment of a forefoot portion of a sole structure showing
a flange portion associated with a ball of a foot un-
dergoing bending;
FIG. 5 is an enlarged isometric view of an embodi-
ment of a forefoot portion of a sole structure showing
a flange portion associated with a ball of a foot un-
dergoing bending;
FIG. 6 is an enlarged isometric view of an embodi-
ment of a forefoot portion of a sole structure showing
a flange portion associated with a big toe of a foot
undergoing bending;
FIG. 7 is an enlarged isometric view of an embodi-
ment of a forefoot portion of a sole structure showing
a flange portion associated with a big toe of a foot
undergoing bending;
FIG. 8 is an enlarged isometric view of an embodi-
ment of a forefoot portion of a sole structure showing
a flange portion associated with a big toe of a foot
undergoing bending;
FIG. 9 is an enlarged isometric view of an embodi-
ment of a forefoot portion of a sole structure showing
a flange portion undergoing twisting;
FIG. 10 is a schematic view of an embodiment of an
athlete wearing an article of footwear incorporating
a sole structure with flexible flange portions;
FIG. 11 is a schematic view of an embodiment of an
athlete wearing an article of footwear incorporating
a sole structure with flexible flange portions;
FIG. 12 is an isometric view of an embodiment of a
reinforcing plate;
FIG. 13 is an isometric view of an embodiment of a
reinforcing plate; and
FIG. 14 is an isometric exploded view of an embod-
iment of a sole structure and a lasting board.

DETAILED DESCRIPTION

[0015] FIGS. 1 and 2 illustrate views of an exemplary
embodiment of sole structure 100 for an article of foot-
wear. For purposes of illustration, sole structure 100 is
shown in isolation in the current embodiment. In other
embodiments, however, sole structure 100 could be as-
sociated with an upper for an article of footwear. For clar-
ity, the following detailed description discusses an exem-
plary embodiment, in the form of a sole structure for a
sports shoe, but it should be noted that the present in-
vention could take the form of a sole structure for any
article of footwear including, but not limited to: hiking
boots, soccer shoes, football shoes, sneakers, rugby
shoes, basketball shoes, baseball shoes as well as other
kinds of shoes. As shown in FIGS. 1 and 2, sole structure
100, also referred to simply as sole 100, is intended to
be used with a right foot; however, it should be under-
stood that the following discussion may equally apply to
a mirror image of sole structure 100 that is intended for

use with a left foot.
[0016] Referring to FIGS. 1 and 2, for purposes of ref-
erence, sole 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 associated with the arch of
a foot. Likewise, heel portion 14 may be generally asso-
ciated with the heel of a foot, including the calcaneus
bone. In addition, sole structure 100 may include lateral
side 16 and medial side 18. In particular, lateral side 16
and medial side 18 may be opposing sides of sole struc-
ture 100. Furthermore, both lateral side 16 and medial
side 18 may extend through forefoot portion 10, midfoot
portion 12 and heel portion 14.
[0017] It will be understood that forefoot portion 10,
midfoot portion 12 and heel portion 14 are only intended
for purposes of description and are not intended to de-
marcate precise regions of sole structure 100. Likewise,
lateral side 16 and medial side 18 are intended to repre-
sent generally two sides of an article, rather than pre-
cisely demarcating sole structure 100 into two halves. In
addition, forefoot portion 10, midfoot portion 12 and heel
portion 14, as well as lateral side 16 and medial side 18,
can also be applied to individual components of a sole
structure.
[0018] 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 sole structure. In some cases, the lon-
gitudinal direction may extend from a forefoot portion to
a heel portion of the sole. Also, the term "lateral" as used
throughout this detailed description and in the claims re-
fers to a direction extending a width of a sole. In other
words, the lateral direction may extend between a medial
side and a lateral side of a sole. Furthermore, the term
"vertical" as used throughout this detailed description and
in the claims refers to a direction generally perpendicular
to a lateral and longitudinal direction. For example, in
cases where a sole is planted flat on a ground surface,
the vertical direction may extend from the ground surface
upward. It will be understood that each of these direc-
tional adjectives may be applied to individual compo-
nents of a sole.
[0019] In some embodiments, sole structure 100 may
be configured to provide traction for an article of footwear.
In addition to providing traction, sole structure 100 may
attenuate ground reaction forces when compressed be-
tween the foot and the ground during walking, running or
other ambulatory activities. The configuration of sole
structure 100 may vary significantly in different embodi-
ments to include a variety of conventional or non-con-
ventional structures. In some cases, the configuration of
sole structure 100 can be configured according to one or
more types of ground surfaces on which sole structure
100 may be used. Examples of ground surfaces include,
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but are not limited to: natural turf, synthetic turf, dirt, as
well as other surfaces.
[0020] In different embodiments, sole structure 100
may include different components. For example, sole
structure 100 may include an outsole, a midsole, and/or
an insole. In some cases, one or more of these compo-
nents may be optional.
[0021] Sole structure 100 can include reinforcing plate
120. The term "reinforcing plate" as used throughout this
detailed description and in the claims refers to any layer
that provides substantial strength and support for sole
structure 100. A reinforcing plate can be made from any
material or combination of materials. In some cases, a
reinforcing plate could be made of a composite material
such as carbon fiber reinforced polymer. In other cases,
another fiber reinforced polymer could be used. In still
other cases, a metallic material could be used. In an ex-
emplary embodiment, a material may be used that has
a high strength to weight ratio.
[0022] Reinforcing plate 120 may include provisions
for enhancing the flexibility of sole structure 100. In some
embodiments, reinforcing plate 120 may be provided with
one or more flex grooves. In the current embodiment,
reinforcing plate 120 may comprise plurality of flex
grooves 130. In particular, plurality of flex grooves 130
may comprise first flex groove 131, second flex groove
132, third flex groove 133 and fourth flex groove 134 that
are disposed in forefoot portion 10 of reinforcing plate
120.
[0023] Although four flex grooves are shown in the cur-
rent embodiment, in other embodiments, reinforcing
plate 120 may have any other number of flex grooves.
In some cases, reinforcing plate 120 could include a sin-
gle flex groove. In other cases, reinforcing plate 120 could
include two or three flex grooves. In still other cases,
reinforcing plate could include more than four flex
grooves. Furthermore, although the current embodiment
includes flex grooves disposed in forefoot portion 10 of
reinforcing plate 120, in other embodiments flex grooves
could be disposed in other portions of reinforcing plate
120. For example, in other embodiments flex grooves
could be disposed in midfoot portion 12 and/or heel por-
tion 14.
[0024] Generally, each flex groove of plurality of flex
grooves 130 may extend from central portion 122 of re-
inforcing plate 120. For example, first flex groove 131
extends from central portion 122 to outer peripheral por-
tion 124 of reinforcing plate 120. In a similar manner,
each flex groove of plurality of flex groves 130 may extend
from central portion 122 to outer peripheral portion 124
of reinforcing plate.
[0025] In an exemplary embodiment, each flex groove
of plurality of flex grooves 130 may be oriented in a sub-
stantially different direction. The first flex grove 131 ex-
tends in an approximately radial direction from central
portion 122 of reinforcing plate 120 to forward edge 126
of reinforcing plate 120. The first flex groove 131 is ori-
ented in an approximately longitudinal direction. Addi-

tionally, the second flex groove 132 extends in an ap-
proximately radial direction from central portion 122 of
reinforcing plate 120 to medial side 18 of outer peripheral
portion 124. The second flex groove 132 is oriented in
an approximately lateral direction. Third flex groove 133
may also extend in an approximately radial direction from
central portion 122 of reinforcing plate 120 towards me-
dial side 18 of outer peripheral portion 124. However, the
orientation of third flex groove 133 may be angled with
respect to second flex groove 132. In addition, fourth flex
groove 134 may extend in an approximately radial direc-
tion from central portion 122 of reinforcing plate 120 to
lateral side 16 of outer peripheral portion 124. This ar-
rangement may provide a substantially radial configura-
tion for plurality of flex grooves 130 which can facilitate
omni-directional flexing for adjacent portions of forefoot
portion 10 of reinforcing plate 120. It will be understood
that in other embodiments, plurality of flex grooves 130
could be arranged in any other configuration on forefoot
portion 10 of reinforcing plate 120.
[0026] In different embodiments, the shapes of one or
more flex grooves could vary. In some cases, one or more
flex grooves could have an approximately linear shape.
In other cases, one or more flex grooves could have a
non-linear shape. Furthermore, in some cases, the width
of one or more flex grooves could vary. In other cases,
each flex groove could be provided with a substantially
constant width. In an exemplary embodiment, each flex
groove of plurality of flex grooves 130 may have variable
widths that increase from central portion 122 to outer
peripheral portion 124 of reinforcing plate 120. This wid-
ening flex groove arrangement may provide enhanced
flexing for portions of reinforcing plate 120.
[0027] In some embodiments, flex grooves can form
flange portions in reinforcing plate 120. For example, in
the current embodiment, first flex groove 131 and second
flex groove 132 may form first flange portion 141. Simi-
larly, second flex groove 132 and third flex groove 133
may form second flange portion 142. Also, in some cases,
first flex groove 131 and fourth flex groove 134 may form
widened flange portion 143 on lateral side 16 of reinforc-
ing plate 120.
[0028] Generally, the shapes of each flange portion
can vary to accommodate bending in different regions of
a foot. First flange portion 141 may include first end por-
tion 151 that is connected to central portion 122 and sec-
ond end portion 152 that extends to outer peripheral por-
tion 124. First flange portion 141 is generally narrower
at first end portion 151 and widens towards second end
portion 152. Likewise second flange portion 142 may in-
clude first end portion 153 that is connected to central
portion 122 and second end portion 154 that extends to
outer peripheral portion 124. Second flange portion 142
is generally narrower at first end portion 153 and widens
towards second en portion 154. Furthermore, in the cur-
rent embodiment, second flange portion 142 has a sym-
metric shape about a central axis through the length of
second flange portion 142. In contrast, first flange portion
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141 has a substantially asymmetric shape. In addition,
third flange portion 143 has an approximately symmetric
shape that widens from central portion 122 to outer pe-
ripheral portion 124.
[0029] In some embodiments, one or more flange por-
tions can be configured to provide support for different
parts of a foot. In one embodiment, first flange portion
141 may correspond to a big toe of a foot. In particular,
first flange portion 141 may be provided at a location of
reinforcing plate 120 disposed beneath a big toe when
an article of footwear incorporating sole structure 100 is
worn. Also, first flange portion 141 may have a shape
that is approximately similar to the shape of a big toe.
[0030] In some cases, first flex groove 131 and second
flex groove 132 can enhance the correspondence be-
tween first flange portion 141 and the big toe of a foot.
In some embodiments, for example, first flex groove 131
may be disposed below a gap between a big toe and an
index toe. Additionally, in some embodiments, second
flex groove 132 can be disposed beneath an interphalan-
geal joint of the big toe. This configuration helps provide
a toe like arrangement for first flange portion 141. Fur-
thermore, this arrangement can help first flange portion
141 to articulate in a manner that is similar to the articu-
lation of the big toe, since first flange portion 141 may
bend at second flex groove 132 and is separated from
reinforcing plate 120 at first flex groove 131.
[0031] In some cases, second flange portion 142 may
correspond to the ball region of a foot. In particular, sec-
ond flange portion 142 may be provided at a location of
reinforcing plate 120 disposed beneath the ball region of
a foot when an article of footwear incorporating sole struc-
ture 100 is worn. In some embodiments, third flange por-
tion 143 may also correspond to a plurality of toes includ-
ing, for example, the index toe, the third toe, the fourth
toe and the fifth toe. In particular, third flange portion 143
may be disposed beneath a plurality of toes when an
article of footwear incorporating sole structure 100 is
worn on a foot. These configurations for first flange por-
tion 141, second flange portion 142 and third flange por-
tion 143 provide reinforcing plate 120 with the ability to
bend at predetermined portions corresponding to the
toes as well as the ball of a foot.
[0032] In some embodiments, a sole structure can in-
clude provisions for filling in one or more flex grooves.
For example, in some cases, a flex groove could be filled
with a partially elastic material that enhances support and
does not substantially interfere with flexing along the flex
groove. In addition, in some cases, flex grooves could
be filled with a material to improve the aesthetic appear-
ance of a reinforcing plate.
[0033] Sole structure 100 can include filling member
160. In some cases, filling member 160 can comprise a
plurality of filling portions that are configured to fill in a
plurality of flex grooves. In the current embodiment, filling
member 160 comprises first filling portion 161, second
filling portion 162, third filling portion 163 and fourth filling
portion 164 that are configured to fill first flex groove 131,

second flex groove 132, third flex groove 133 and fourth
flex groove 134 of reinforcing plate 120. In particular, first
filing portion 161, second filing potion 162, third filing por-
tion 163 and fourth filling portion 164 have approximately
similar sizes and shapes to first flex groove 131, second
flex groove 132, third flex groove 133 and fourth flex
groove 134. For example, in the current embodiment first
filling portion 161 extends from first edge 191 of first flex
groove 131 to second edge 192 of first flex groove 131.
In a similar manner, each of the remaining filling portions
may extend across the edges of a corresponding flex
groove. Therefore, as one or more of plurality of flex
grooves 130 widens to accommodate flexing in reinforc-
ing plate 120, one or more filling portions of filling member
160 could stretch or otherwise deform to accommodate
this flexing.
[0034] In some embodiments, filling portions can be
joined to one another. For example, in the current em-
bodiment, first filling portion 161, second filling portion
162, third filling portion 163 and fourth filling portion 164
comprise a single filling member 160. However, in other
embodiments, filling portions can be separated from one
another. For example, in another embodiment, first filling
portion 161, second filling portion 162, third filling portion
163 and fourth filling portion 164 could be individual por-
tions that are not connected to one another.
[0035] In an exemplary embodiment, first filling portion
161, second filling portion 162, third filling portion 163
and fourth filling portion 164 may be bonded or otherwise
attached to reinforcing plate 120 in a manner that dis-
poses each filling portion in a corresponding flex groove.
Generally, any method known in the art for bonding dif-
ferent materials together may be used. In one embodi-
ment, inner peripheral edges 165 of each filling portion
of filling member 160 could be bonded to the edges of
plurality of flex grooves 130. It will be understood that
while the current embodiment comprises a plurality of
filling portions joined together into a single filling member,
other embodiments could include disjoint filling portions.
[0036] In some embodiments, filling member 160 may
comprise a substantially elastic material. For example,
in one embodiment, filling member 160 may comprise a
material having a first elasticity that is greater than a sec-
ond elasticity of reinforcing plate 120. With this arrange-
ment, first filling portion 161, second filling portion 162,
third filling portion 163 and fourth filling portion 164 may
be configured to accommodate flexing at first flex groove
131, second flex groove 132, third flex groove 133 and
fourth flex groove 134, respectively. In an exemplary em-
bodiment, for example, filling member 160 could com-
prise a polymer material such as thermoplastic poly-
urethane (TPU). It will be understood that the amount of
flexibility provided by each flex groove can be varied by
adjusting the elasticity of the corresponding filling por-
tions. Furthermore, although the present embodiment in-
cludes filling portions having a substantially similar elas-
ticity, in other embodiments different filling portions could
have different elasticities to achieve different amounts of

7 8 



EP 2 490 562 B1

6

5

10

15

20

25

30

35

40

45

50

55

flexing in each flex groove of plurality of flex grooves 130.
[0037] In some embodiments, sole structure 100 can
be provided with provisions for providing additional sup-
port throughout midfoot portion 12 and heel portion 14.
In some cases, one or more support ribs can be applied
to an upper surface of reinforcing plate 120. In the current
embodiment, for example, first support rib 182 and sec-
ond support rib 184 can be provided on medial side 18
and lateral side 16, respectively, of reinforcing plate 120.
In this case, first support rib 182 and second support rib
184 can extend through midfoot potion 12 and heel por-
tion 14 to help increase rigidity in these regions of sole
structure 100.
[0038] A sole structure can include provisions for
mounting one or more cleat members to a reinforcing
plate. In some cases, a sole structure can include an
outer member for mounting cleat members that can be
bonded or otherwise attached to a reinforcing plate. In
addition, in some cases, an outer member can be pro-
vided to cover portions of a reinforcing plate and act as
a ground contacting surface for the sole structure.
[0039] Sole structure 100 can include outer member
200. Outer member 200 may comprise a substantially
rigid ground contacting member that is attached to lower
surface 121 of reinforcing plate 120. In some embodi-
ments, outer member 200 may have a substantially sim-
ilar shape to reinforcing plate 120. In the exemplary em-
bodiment, outer member 200 is provided with central hole
202 that exposes a portion of reinforcing plate 120 on a
lower surface of sole structure 100. In other embodi-
ments, however, outer member 200 could comprise a
substantially continuous lower surface for a sole structure
without any holes.
[0040] Forefoot portion 10 of outer member 200 may
comprise flex grooves that correspond to the flex grooves
of reinforcing plate 120. In some cases, outer member
200 can include first outer flex groove 211, second outer
flex groove 212 and third outer flex groove 213 that cor-
respond to first flex groove 131, second flex groove 132
and third flex groove 133 of reinforcing plate 120. In some
cases, each outer flex groove may be substantially sim-
ilar in size and shape to a corresponding flex groove on
reinforcing plate 120. In other cases, each flex grove
could have a substantially different size and/or shape
than a corresponding flex groove on reinforcing plate
120. For example, in the current embodiment, first outer
flex groove 211, second outer flex groove 212 and third
outer flex groove 213 may have substantially narrower
widths than first flex groove 131, second flex groove 132
and third flex groove 133, respectively. Although the cur-
rent embodiment only includes three outer flex grooves
on outer member 200, in other embodiments any other
number of outer flex grooves could be provided on outer
member 200. For example, in another embodiment, outer
member 200 could include a fourth outer flex groove that
corresponds to fourth flex groove 134 of reinforcing plate
120. By providing outer member 200 with outer flex
grooves that correspond to plurality of flex grooves 130,

the flexibility of forefoot portion 10 can be increased in a
manner that accommodates the flexibility of reinforcing
plate 120.
[0041] In some embodiments, outer member 200 can
include first flange covering portion 221 and second
flange covering portion 222 that are configured to cover
first flange portion 141 and second flange portion 142.
In particular, first flange covering portion 221 is a flange-
like portion of outer member 200 formed by first outer
flex groove 211 and second outer flex groove 212. Ad-
ditionally, second flange covering portion 222 is a flange-
like portion of outer member 200 formed by second outer
flex groove 212 and third outer flex groove 213. In some
cases, first flange covering portion 221 may have a sub-
stantially similar shape to first flange portion 141 and sec-
ond flange covering portion 222 may have a substantially
similar shape to second flange portion 142. With this ar-
rangement, first flange covering portion 221 and second
flange covering portion 222 may provide coverings for
first flange portion 141 and second flange portion 142
that do not substantially interfere with the flexibility of first
flange portion 141 and second flange portion 142.
[0042] Outer member 200 can include provisions for
mounting one or more cleat members to sole structure
100. The term "cleat member" as used throughout this
detailed description and in the claims includes any pro-
visions disposed on a sole for increasing traction through
friction or penetration of a ground surface. Typically, cleat
members may be configured for football, soccer, baseball
or any type of activity that requires traction. In one em-
bodiment, outer member 200 can include plurality of
mounting portions 230 for receiving plurality of cleat
members 240.
[0043] Generally, plurality of mounting portions 230
can be disposed on any portions of outer member 200.
In some cases, plurality of mounting portions 230 could
be disposed on forefoot portion 10 of outer member 200.
In other cases, plurality of mounting portions 230 could
be disposed on heel portion 14 of outer member 200. In
still other cases, plurality of mounting portions 230 could
be disposed on midfoot portion 12 of outer member 200.
In an exemplary embodiment, plurality of mounting por-
tions 230 may be disposed on forefoot portion 10 and
heel portion 14 of outer member 200 for providing in-
creased traction at a forefoot and heel of an article of
footwear.
[0044] In the current embodiment, plurality of mounting
portions 230 may comprise first mounting portion 231
and second mounting portion 232 disposed on first flange
covering portion 221 and second flange covering portion
222, respectively. In one embodiment, first mounting por-
tion 231 and second mounting portion 232 may be raised
mounting portions for receiving substantially rounded
stud-like cleat members. For example, in the current em-
bodiment, first mounting portion 231 and second mount-
ing portion 232 may be configured to receive first cleat
member 241 and second cleat member 242. In some
cases, first cleat member 241 and second cleat member
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242 may have substantially rounded stud-like ge-
ometries. In other cases, however, first cleat member
241 and second cleat member 242 could be any other
types of cleats having any other sizes and/or geometries.
[0045] Plurality of mounting portions 230 may also in-
clude third mounting portion 233, fourth mounting portion
234, fifth mounting portion 235, sixth mounting portion
236 and seventh mount portion 237 for receiving third
cleat member 243, fourth cleat member 244, fifth cleat
member 245, sixth cleat member 246 and seventh cleat
member 247, respectively, which are collectively referred
to as cleat set 248. In the current embodiment, cleat set
248 comprises cleats that have generally elongated
ridge-like shapes in contrast to the substantially rounded
shapes of first cleat member 241 and second cleat mem-
ber 242. In other embodiments, however, cleat members
of cleat set 248 may have be any other type of cleats
having any other sizes and/or geometries.
[0046] In some cases, cleat members comprising plu-
rality of cleat members 240 may be detachable cleat
members. For example, in some cases, plurality of cleat
members 240 could be snapped into plurality of mounting
portions 230. In other cases, however, plurality of cleat
members 240 may be substantially permanently at-
tached to plurality of mounting portions 230 using adhe-
sives or fasteners of some kind.
[0047] Using the arrangement discussed above, first
cleat member 241 may be indirectly attached to first
flange portion 141 by way of first flange covering portion
221. In a similar manner, second cleat member 242 may
be indirectly attached to second flange portion 142 by
way of second flange covering portion 222. With this ar-
rangement, first cleat member 241 may be configured to
move with first flange portion 141 as first flange portion
141 undergoes bending or any other type of deformation.
Likewise, second cleat member 242 may be configured
to move with second flange portion 142 as second flange
portion 142 undergoes bending or any other type of de-
formation. With this arrangement, first cleat member 241
and second cleat member 242 can be configured to move
somewhat independently from the rest of plurality of cleat
members 240 to maintain contact with a ground surface
in various situations.
[0048] It will be understood that any type of cleat mem-
bers could be used with sole structure 100. In some cas-
es, plurality of cleat members 240 could comprise cleat
members configured to engage a soft ground surface.
For example, in one embodiment, plurality of cleat mem-
bers 240 could be configured to engage a soft grass sur-
face. In other cases, plurality of cleat members 240 could
be configured to engage a hard surface. For example, in
one embodiment, plurality of cleat members 240 could
be configured to engage a hard grass or artificial turf. In
still other embodiments, any other types of cleat mem-
bers could be used.
[0049] Although the current embodiment includes cleat
members that are mounted to portions of an outer mem-
ber, in other embodiments cleat members could be

mounted directly to a reinforcing plate. In another em-
bodiment, one or more cleat members could be mounted
directly to a flange portion of a reinforcing plate. For ex-
ample, in another embodiment, a sole structure may not
include an outer member. In this alternative embodiment,
cleat members may be attached directly to a reinforcing
plate, including flange portions of the reinforcing plate.
[0050] For purposes of convenience, first flange por-
tion 141 and first flange covering portion 221 may be
referred to collectively as first flange assembly 251
throughout the remainder of this detailed description and
in the claims. Likewise, second flange portion 142 and
second flange covering portion 222 may be referred to
collectively as second flange assembly 252. In addition,
the terms "upwards" and "downwards" are used through-
out the remainder of this detailed description to refer to
modes of vertical bending and/or deflection. In particular,
the term "upwards" refers to the vertical deflection of a
flange portion towards an upper of an article of footwear,
while the term "downwards" refers to vertical deflection
of a flange portion towards a ground surface.
[0051] FIGS. 3 through 5 illustrate isometric views of
an embodiment of second flange assembly 252 under-
going bending. In particular, FIGS. 3 through 5 illustrate
views of second flange portion 142 and second flange
covering portion 222 undergoing bending with respect to
forefoot portion 10 of reinforcing plate 120. For purposes
of clarity, outer member 200 is shown in phantom in FIGS.
4 and 5 to indicate the configuration of reinforcing plate
120 during bending.
[0052] Referring to FIG. 3, second flange assembly
252 may bend upwards under an applied force. As sec-
ond flange assembly 252 bends upwards, second cleat
member 242, which is mounted to second flange assem-
bly 252, is moved upwards. In other words, second cleat
member 242 is displaced upwardly in the vertical direc-
tion and has a higher vertical position than first cleat
member 241. In addition, as second flange assembly 252
bends upwards, second filling portion 162 and third filling
portion 163 undergo some stretching to accommodate
the increased widening of second flex groove 132 and
third flex groove 133.
[0053] Referring now to FIGS. 4 and 5, second flange
portion 142 may bend at bending region 402 that is dis-
posed adjacent to central portion 122 of reinforcing plate
120. In particular, bending region 402 is a region gener-
ally connecting narrow end 410 of second flex groove
132 and narrow end 412 of third flex groove 133 that are
disposed adjacent to first end portion 153 of second
flange portion 142. As seen in FIG. 4, an upward force
applied to lower surface 420 of second flange portion 142
works to bend second flange portion 142 upwardly about
bending region 402. In some cases, an upward force
could be transferred to lower surface 420 by way of sec-
ond cleat member 242 and second flange covering por-
tion 222. Likewise, as seen in FIG. 5, a downward force
applied to an upper surface (disposed opposite of lower
surface 420) of second flange portion 142 works to bend
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second flange portion 142 downwardly about bending
region 402. In some cases, a downward force could be
transferred to the upper surface of flange portion 142 by
a ball portion of a foot. With this arrangement, second
flange portion 142 can be configured to bend to accom-
modate different forces, which can help maintain second
cleat member 242 in an engaged position with a ground
surface.
[0054] FIGS. 6 through 8 illustrate isometric views of
an embodiment of first flange assembly 251 undergoing
bending. In particular, FIGS. 6 through 8 illustrate views
of first flange portion 141 and first flange covering portion
221 undergoing bending with respect to forefoot portion
10 of sole structure 100. For purposes of clarity, outer
member 200 is shown in phantom in FIGS. 7 and 8 to
indicate the configuration of reinforcing plate 120 during
bending.
[0055] Referring to FIG. 6, first flange assembly 251
may bend upwards under an applied force. As first flange
assembly 251 bends upwards, first cleat member 241,
which is mounted to first flange assembly 251, is moved
upwards. In other words, first cleat member 241 is dis-
placed upwardly in the vertical direction and has a higher
vertical position than second cleat member 242. In addi-
tion, as first flange assembly 251 bends upwards, first
filling portion 161 and second filling portion 162 undergo
some stretching to accommodate the widening of first
flex groove 131 and second flex groove 132.
[0056] Referring now to FIGS. 7 and 8, first flange por-
tion 141 may bend at bending region 702 that is disposed
adjacent to central portion 122 of reinforcing plate 120.
In particular, bending region 702 is a region generally
connecting narrow end 710 of first flex groove 131 and
narrow end 410 of second flex groove 132, which are
disposed adjacent to first end portion 151 of first flange
portion 141. As seen in FIG. 7, an upward force applied
to lower surface 720 of first flange portion 141 works to
bend first flange portion 141 upwardly about bending re-
gion 702. In some cases, an upward force could be trans-
ferred to lower surface 720 by way of first cleat member
241 and first flange covering portion 221. Likewise, as
seen in FIG. 8, a downward force applied to an upper
surface (disposed opposite of lower surface 720) of first
flange portion 141 works to bend first flange portion 141
downwardly about bending region 702. In some cases,
a downward force could be transferred to the upper sur-
face of first flange portion 141 by a big toe of a foot. With
this arrangement, first flange portion 141 can be config-
ured to bend to accommodate different forces, which can
help maintain first cleat member 241 in an engaged po-
sition with a ground surface.
[0057] A sole structure can include provisions for pro-
ducing twisting as well as bending in a flange portion. In
some embodiments, first cleat member 241 may be
spaced apart from a normal bending axis of first flange
portion 141. In the current embodiment, first flange por-
tion 141 may be associated with normal bending axis 750
that extends in a substantially perpendicular direction

from bending region 702. The term "normal bending axis"
refers to the axis about which normal bending may occur
such that the bending forces through bending region 702
are substantially equal and no torsion or twisting occurs
at bending region 702. In an exemplary embodiment, first
cleat member 241 may be associated with extend portion
760 of first flange portion 141 that is spaced apart from
normal bending axis 750. With this arrangement, forces
applied to first flange portion 141 by first cleat member
241 may result in a combination of bending and twisting
at bending region 702, which may cause rotation of first
flange portion 141 about normal bending axis 750 of first
flange portion 141, as well as vertical deflection. This
configuration may allow first flange portion 141 to deflect
in a forward and lateral direction, simultaneously, which
may accommodate a wider range of motions of the big
toe. Additionally, as illustrated in FIG. 9, in some cases
first flange portion 141 may undergo twisting without any
bending. In other words, in some cases, flange portion
141 could rotate about normal bending axis 750 to ac-
commodate various forces applied to first cleat member
241.
[0058] By providing flange portions including cleat
members that can bend and/or twist, a sole structure can
be configured to provide increased ground contact on
irregular ground surfaces. In particular, flange portions
associated with the ball of the foot and the big toe can
deflect in a manner that accommodates the natural mo-
tion of the foot to while providing substantially consistent
ground contact.
[0059] FIGS. 10 and 11 illustrate embodiments of sole
structure 100 incorporated into article of footwear 900.
Referring to FIG. 10, sole structure 100 adapts to the
uneven ground surface 902 as athlete 904 steps down
with foot 906. In this case, rock 908 is disposed beneath
a ball region of foot 906. Second flange assembly 252
deflects upwardly to allow the remaining cleat members
of plurality of cleat members 240 to maintain consistent
ground contact. In particular, second cleat member 242
engages rock 908, while plurality of cleat members 240
remain engaged with ground surface 902. This helps ath-
lete 904 maintain good balance and provides consistent
traction.
[0060] Referring to FIG. 11, as athlete 904 continues
running, sole structure 100 continues to adapt to uneven
ground surface 902 to provide consistent traction. At this
point, rock 1008 is disposed beneath a big toe of foot
906. First flange assembly 251 deflects upwardly to allow
the remaining cleat members of plurality of cleat mem-
bers 240 to maintain consistent ground contact. In par-
ticular, first cleat member 241 engages rock 1008, while
plurality of cleat members 240 remain engaged with un-
even ground surface 902. This helps athlete 904 maintain
good balance and provides consistent traction.
[0061] An article can include provisions for modifying
the flexibility of various flange portions. In some cases,
two or more flange portions can be made of substantially
different materials. In other cases, two or more flange
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portions can have substantially different geometries. In
still other cases, the flexibility of various flange portions
could be varied in any other manner.
[0062] FIG. 12 illustrates an embodiment of reinforcing
plate 1100 that may be used with a sole structure. Rein-
forcing plate 1100 may be substantially similar to rein-
forcing plate 120 of the previous embodiment in many
respects. For example, reinforcing plate 1100 may in-
clude plurality of flex grooves 1110 and plurality of flange
portions 1120. In this case, plurality of flange potions
1120 also includes first flange portion 1121 and second
flange portion 1122, corresponding to a big toe of a foot
and a ball portion of a foot, respectively.
[0063] In some embodiments, first flange portion 1121
and second flange portion 1122 may be made of sub-
stantially different materials. In the current embodiment,
first flange portion 1121 comprises a first material and
second flange portion 1122 comprises a second material,
indicated schematically in FIG. 12 using different types
of shading. In an exemplary embodiment, the first mate-
rial may be substantially different from the second mate-
rial. Furthermore, the first material may have a first rigidity
that is substantially different from the second rigidity. In
one embodiment, the first rigidity may be substantially
greater than the second rigidity. For example, in some
cases, the first material may be a carbon fiber composite
material, while the second material could be a polymer
that is not reinforced with fibers. In another embodiment,
the first rigidity may be substantially less than the second
rigidity.
[0064] Although the current embodiment illustrates
first flange portion 1121 and second flange portion 1122
comprising different materials having different rigidities,
other embodiments could include more than two flange
portions having different rigidities. For example, in an-
other embodiment, three or more flange portions of re-
inforcing plate 1100 could comprise three distinct mate-
rials, each having a substantially different rigidity. More-
over, in some cases, the flange portions could have sub-
stantially similar material properties as the reinforcing
plate, while in other cases the flange portions could have
substantially different material properties from the rein-
forcing plate.
[0065] FIG. 13 illustrates an embodiment of reinforcing
plate 1200 that may be used with a sole structure. Rein-
forcing plate 1200 may be substantially similar to rein-
forcing plate 120 of the previous embodiment in many
respects. For example, reinforcing plate 1200 may in-
clude plurality of flex grooves 1210 and plurality of flange
portions 1220. In this case, plurality of flange potions
1220 also includes first flange portion 1221 and second
flange portion 1222, corresponding to a big toe of a foot
and a ball portion of a foot, respectively.
[0066] Generally, the thicknesses of two of more flange
portions can vary. In the current embodiment, first flange
portion 1221 is associated with a first thickness T1 and
second flange portion 1222 is associated with a second
thickness T2. In an exemplary embodiment, first thick-

ness T1 may be substantially different from second thick-
ness T2. In some embodiments, first thickness T1 could
be substantially smaller than second thickness T2. For
example, in some cases, first thickness T1 could be ap-
proximately 2 mm, while second thickness T2 could be
approximately 4 mm. In another embodiment, first thick-
ness T1 could be substantially greater than second thick-
ness T2. By using different thicknesses for first flange
portion 1221 and second flange portion 1222, the amount
of bending of each flange portion can be varied. For ex-
ample, in the current embodiment, first flange portion
1221 may undergo a greater amount of bending than
second flange portion 1222 since first flange portion 1221
is substantially thinner than second flange portion 1222
and provides less resistance to bending forces.
[0067] Although the current embodiment illustrates two
flange portions having substantially different thickness-
es, in other embodiments more than two flange portions
could have substantially different thicknesses. Moreover,
in other embodiments the geometries of two or more
flange portions could be varied to accomplish different
amounts of bending.
[0068] FIG. 14 illustrates another embodiment of sole
structure 1400. Sole structure 1400 may be substantially
similar in many respects to sole structure 100 of the pre-
vious embodiment. Sole structure 1400 generally in-
cludes forefoot portion 10, midfoot portion 12 and heel
portion 14 as well as lateral side 16 and medial side 18.
Sole structure 1400 further includes outer member 200
and a plurality of cleat members (not shown). Numerals
from the first embodiment are used identically in this em-
bodiment to describe the same features.
[0069] Sole structure 1400 includes reinforcing plate
1420. Reinforcing plate 1420 may be substantially similar
to reinforcing plate 120 of the previous embodiment.
However, in contrast to the previous embodiment, rein-
forcing plate 1420 has only three flex grooves. In partic-
ular, reinforcing plate 1420 comprises plurality of flex
grooves 1430 including first flex groove 1431, second
flex groove 1432 and third flex groove 1433. First flex
groove 1431, second flex groove 1432 and third flex
groove 1433 generally extend from central portion 1422
to peripheral portion 1424 of reinforcing plate 1420.
[0070] Plurality of flex grooves 1430 may be further
associated with plurality of filling portions 1460. Plurality
of filling portions 1460 comprise first filling portion 1461,
second filling portion 1462 and third filling portion 1463
associated with first flex groove 1431, second flex groove
1432 and third flex groove 1433, respectively. Further-
more, plurality of filling portions 1460 may be made of a
substantially flexible material that facilitates the flexing
of plurality of flex grooves 1420. This arrangement may
be substantially similar to the arrangement described in
the previous embodiment for filling member 160 and plu-
rality of flex grooves 130.
[0071] An article of footwear can be configured with
one or more lasting components that are configured to
facilitate flexibility in a sole structure. In some embodi-
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ments, an article of footwear could include provisions to
facilitate flexibility in a reinforcing plate. In an exemplary
embodiment, an article of footwear could be configured
with a lasting board that facilitates flexibility in a reinforc-
ing plate.
[0072] In one embodiment, sole structure 1400 may
be associated with lasting board 1500. In the current em-
bodiment, lasting board 1500 may be associated with
forefoot portion 10 of sole structure 1400. In other words,
lasting board 1500 may not be a full length lasting board.
In other embodiments, however, a full length lasting
board could be used.
[0073] Lasting board 1500 may be attached to an up-
per (not shown). In some cases, lasting board 1500 may
be used to create a substantially smooth toe area for an
upper by providing a relatively rigid attachment surface.
In other cases, lasting board 1500 can be used in any
other manner.
[0074] In some embodiments, a lasting board can in-
clude one or more flex grooves. In the current embodi-
ment, lasting board 1500 may include plurality of flex
grooves 1530. Plurality of flex grooves 1530 can include
first flex groove 1531, second flex groove 1532 and third
flex groove 1533. Each flex groove of plurality of flex
grooves 1530 may generally extend from central portion
1522 of lasting board 1500 to peripheral portion 1524 of
lasting board 1500. Moreover, the orientation of each flex
groove of plurality of flex grooves 1530 may be substan-
tially similar to the orientations of the corresponding flex
grooves of reinforcing plate 1420. In other words, first
flex groove 1531, second flex groove 1532 and third flex
groove 1533 of lasting board 1500 may be arranged in
a substantially similar configuration to first flex groove
1431, second flex groove 1432 and third flex groove
1433, respectively, of reinforcing plate 1420. Moreover,
plurality of flex grooves 1530 may be filled with filling
portions of filling member 1560. In this case, filling mem-
ber 1560 may comprise first filling portion 1561, second
filling portion 1562 and third filling portion 1563 that are
configured to extend throughout first flex groove 1531,
second flex groove 1532 and third flex groove 1533, re-
spectively. With this arrangement, first filling portion
1561, second filling portion 1562 and third filling portion
1563 may facilitate flexibility of first flex groove 1531,
second flex groove 1532 and third flex groove 1533, re-
spectively, of lasting board 1500. This arrangement may
help lasting board 1500 to flex in a substantially similar
manner to reinforcing plate 1420 to maximize flexibility
for sole structure 1400.
[0075] In some embodiments, filling member 1560
may comprise a substantially softer material than lasting
board 1500. In some cases, filling member 1560 may
have a durometer of 70A. In addition, in some cases,
lasting board 1500 may have a durometer of 65D. In other
cases, however, filling member 1560 and lasting board
1500 could have any other durometer values. Further-
more, in still other cases, filling member 1560 and lasting
board 1500 could have substantially similar durometer

values.
[0076] Although the current embodiment illustrates a
lasting board configured to extend throughout a forefoot
portion of an article, in other embodiments the size and/or
geometry of a lasting board could be varied. For example,
in another embodiment, a toe board could be used that
only extends throughout the toe portion of an article. In
still other embodiments, other shapes and sizes could
be used for a lasting board. Additionally, in some cases,
a lasting board can be used with a strobel material. For
example, in one embodiment, a lasting board can be used
for the forefoot of an article and a strobel material can be
used for the midfoot and heel portions of the article.
[0077] While various embodiments of the invention
have been described, the description is intended to be
exemplary, rather than limiting and it will be apparent to
those of ordinary skill in the art that many more embod-
iments and implementations are possible that are within
the scope of the invention. Accordingly, the invention is
not to be restricted except in light of the attached claims.
Also, various modifications and changes may be made
within the scope of the attached claims.

Claims

1. A sole structure for an article of footwear, comprising:

a reinforcing plate;
the reinforcing plate including a first flange por-
tion (141; 1121; 1221), the first flange portion
(141; 1121; 1221) having a first end portion (151)
connected to a central portion (122) of the rein-
forcing plate (120) and a second end portion
(152) extending to an outer peripheral portion
(124) of the reinforcing plate (120);
a cleat member (241) associated with the first
flange portion (141; 1121; 1221);
wherein the first flange portion (141; 1121; 1221)
corresponds to a big toe of a foot and wherein
the first flange portion (141; 1121; 1221) is ca-
pable of bending with the big toe,
wherein the first flange portion (141; 1121; 1221)
is formed from a first flex groove (131; 1431) that
is oriented in an approximately longitudinal di-
rection and a second flex groove (132; 1432)
that is oriented in an approximately radial direc-
tion from the central portion (22) of the reinforc-
ing plate (120) towards a medial side (18), the
first flange portion (141; 1121; 1221) being nar-
rower at its first end portion (151) and widening
towards its second end portion (152),
a first end (710) of the first flex groove (131;
1431) is disposed adjacent to the first end por-
tion (151) of the first flange portion (141; 1121;
1221) and a second end (410) of the second flex
groove (132; 1432) is disposed adjacent to the
first end portion (151) of the first flange portion
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(141; 1121; 1221);
a bending region (702) of the first flange portion
(141; 1121; 1221) being provided where the first
end portion (151) of the first flange portion (141;
1121; 1221) is adjacent to the central portion
(122), and extending between the first end (710)
of the first flex groove (131; 1431) and the sec-
ond end (410) of the second flex groove (132;
1432), the first flange portion (141; 1121; 1221)
being configured to bend with respect to the re-
inforcing plate (120) at the bending region (702);
and a normal bending axis (750) extending per-
pendicularly from the bending region (702)
through the first flange portion (141; 1121;
1221);

wherein the cleat member (241) is spaced apart from
the normal bending axis (750).

2. The sole structure according to claim 1, wherein the
sole structure (100) includes an outer member (200)
associated with a lower surface of the reinforcing
plate (120) and
wherein the outer member (200) includes a first
flange covering portion (221) that is configured to
cover the first flange portion (141; 1121; 1221),
wherein preferably the cleat member (241) is mount-
ed to the first flange covering portion (221).

3. The sole structure according to claim 1 or 2, wherein
the reinforcing plate (120) is substantially more rigid
than the outer member (200).

4. The sole structure according to one of claims 1 to 3,
wherein the first flex groove (131; 1431) corresponds
to the gap between the big toe and an index toe.

5. The sole structure according to one of claims 1 to 4,
wherein the second flex groove (132; 1432) corre-
sponds to an interphalangeal joint of the big toe.

6. The sole structure according to claim 1, wherein the
first flange portion (141; 1121; 1221) undergoes
twisting when a force is applied to the cleat member
(241), wherein preferably the cleat member (241) is
capable of rotating about the normal bending axis
(750).

7. The sole structure according to one of claims 1 or 6,
wherein a first filling portion (161; 1461) extends
through the first flex groove (131; 1431) and wherein
a second filing portion (162; 1462) extends through
the second flex groove (132; 1432).

8. The sole structure according to one of claims 1 to 7,
wherein the first filling portion (161; 1461) and the
second filling portion (162; 1462) are configured to
stretch when the first flange portion (141; 1121;

1221) bends.

9. The sole structure according to one of claims 1 to 8,
wherein
a plurality of flex grooves (131, 132, 133, 134; 1431,
1432, 1433) disposed in a forefoot portion (10) of the
reinforcing plate (120) extens from the central portion
(122) of the reinforcing plate (120) to the outer pe-
ripheral portion (124) of the reinforcing plate (120);
the plurality of flex grooves (131, 132, 133, 134;
1431, 1432, 1433) forming the first flange portion
(141; 1121; 1221) and a second flange portion (142;
1122; 1222);
the first flange portion (141; 1121; 1221) being as-
sociated with a first cleat member (241) and the sec-
ond flange portion (142; 1122; 1222) being associ-
ated with a second cleat member (242); and
wherein each flex groove of the plurality of flex
grooves (131, 132, 133, 134; 1431, 1432, 1433) ex-
tends in an approximately radial direction from the
central portion (122).

10. The sole structure according to claim 9, wherein the
plurality of flex grooves (131, 132, 133, 134; 1431,
1432, 1433) includes four flex grooves.

11. The sole structure according to claim 9 or 10, wherein
each flex groove (131, 132, 133, 134; 1431, 1432,
1433) is associated with a filling portion (161, 162,
163, 164; 1461, 1462, 1463), wherein preferably
each filling portion is substantially more elastic than
the reinforcing plate (120).

12. The sole structure according to one of claims 9 to 11,
wherein the second flange portion (142; 1122; 1222)
corresponds to a ball region of a foot,
wherein preferably the second flange portion (141;
1122; 1222) is configured to bend with respect to the
central portion (122) of the reinforcing plate (120).

Patentansprüche

1. Sohlenstruktur für einen Fußbekleidungsgegen-
stand, welche aufweist:

eine Verstärkungsplatte;
wobei die Verstärkungsplatte einen ersten Flan-
schabschnitt (141; 1121; 1221) enthält, wobei
der erste Flanschabschnitt (141; 1121; 1221) ei-
nen ersten Endabschnitt (151), der mit einem
Mittelabschnitt (122) der Verstärkungsplatte
(120) verbunden ist, sowie einen zweiten En-
dabschnitt (152), der sich zu einem Außenum-
fangsabschnitt (124) der Verstärkungsplatte
(120) erstreckt, aufweist;
ein Stollenelement (241), das dem ersten Flan-
schabschnitt (141; 1121; 1221) zugeordnet ist;
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wobei der erste Flanschabschnitt (141; 1121;
1221) einem großen Zeh eines Fußes ent-
spricht, und wobei der erste Flanschabschnitt
(141; 1121; 1221) mit dem großen Zeh biegbar
ist;
wobei der erste Flanschabschnitt (141; 1121;
1221) gebildet ist aus einer ersten Biegenut
(131; 1431), die in einer angenäherten Längs-
richtung orientiert ist, sowie einer zweiten Bie-
genut (132; 1432), die in einer angenäherten ra-
dialen Richtung von dem Mittelabschnitt (22) der
Verstärkungsplatte (120) zur medialen Seite
(18) hin orientiert ist, wobei der erste Flanschab-
schnitt (141; 1121; 1221) aus einem ersten En-
dabschnitt (151) schmaler ist und zu seinem
zweiten Endabschnitt (152) hin breiter wird,
wobei ein erstes Ende (710) der ersten Biegenut
(133; 1431) benachbart dem ersten En-
dabschnitt (151) des ersten Flanschabschnitts
(141; 1121; 1221) angeordnet ist, und ein zwei-
tes Ende (410) der zweiten Biegenut (132; 1432)
benachbart dem ersten Endabschnitt (151) des
ersten Flanschabschnitts (141; 1121; 1221) an-
geordnet ist;
ein Biegebereich (702) des ersten Flanschab-
schnitts (141; 1121; 1221) dort vorgesehen ist,
wo der erste Endabschnitt (151) des ersten
Flanschabschnitts (141; 1121; 1221) dem Mit-
telabschnitt (122) benachbart ist, und sich zwi-
schen dem ersten Ende (710) der ersten Biege-
nut (131; 1431) und dem zweiten Ende (410)
der zweiten Biegenut (132; 1432) erstreckt, wo-
bei der erste Flanschabschnitt (141; 1121;
1221) so konfiguriert ist, dass er sich an dem
Biegebereich (702) in Bezug auf die Verstär-
kungsplatte (120) biegt; und
eine normale Biegeachse (750) sich orthogonal
von dem Biegebereich (702) durch den ersten
Flanschabschnitt (141; 1121; 1221) erstreckt;
wobei das Stollenelement (241) mit Abstand von
der normalen Biegeachse (750) angeordnet ist.

2. Die Sohlenstruktur nach Anspruch 1, wobei die Soh-
lenstruktur (100) ein Außenelement (200) enthält,
das einer Unterseite der Verstärkungsplatte (120)
zugeordnet ist, und
wobei das Außenelement (200) einen ersten Flan-
schabdeckabschnitt (221) enthält, der konfiguriert
ist, um den ersten Flanschabschnitt (141; 1121;
1221) abzudecken,
wobei bevorzugt das Stollenelement (241) an dem
ersten Flanschabdeckabschnitt (221) angebracht
ist.

3. Die Sohlenstruktur nach Anspruch 1 oder 2, wobei
die Verstärkungsplatte (120) wesentlich steifer ist als
das Außenelement (200).

4. Die Sohlenstruktur nach einem der Ansprüche 1 bis
3, wobei die erste Biegenut (131; 1431) der Lücke
zwischen dem großen Zehen und dem zweiten Zeh
entspricht.

5. Die Sohlenstruktur nach einem der Ansprüche 1 bis
4, wobei die zweite Biegenut (132; 1432) einem In-
terphalangealgelenk des großen Zehs entspricht.

6. Die Sohlenstruktur nach Anspruch 1, wobei der erste
Flanschabschnitt (141; 1121; 1221) einer Verdre-
hung unterliegt, wenn auf das Stollen-element (241)
eine Kraft einwirkt, wobei bevorzugt das Stollenele-
ment (241) um die normale Biegeachse (750) herum
drehbar ist.

7. Die Sohlenstruktur nach einem der Ansprüche 1
oder 6, wobei sich ein erster Füllabschnitt (161;
1461) durch die erste Biegenut (131; 1431) erstreckt,
und wobei sich ein zweiter Füllabschnitt (162; 1462)
durch die zweite Biegenut (132; 1432) erstreckt.

8. Die Sohlenstruktur nach einem der Ansprüche 1 bis
7, wobei der erste Füllabschnitt (161; 1461) und der
zweite Füllabschnitt (162; 1462) so konfiguriert sind,
dass sie sich strecken, wenn sich der erste Flan-
schabschnitt (141; 1121; 1221) biegt.

9. Die Sohlenstruktur nach einem der Ansprüche 1 bis
8, wobei eine Mehrzahl von Biegenuten (131, 132,
133, 134; 1431, 1432, 1433), die in einem Vorder-
fußabschnitt (10) der Verstärkungsplatte (120) an-
geordnet sind, sich von dem Mittelabschnitt (122)
der Verstärkungsplatte (120) zu dem Außenum-
fangsabschnitt (124) der Verstärkungsplatte (120)
erstreckt;
wobei die Mehrzahl von Biegenuten (131, 132, 133,
134; 1431, 1432, 1433) den ersten Flanschabschnitt
(141; 1121; 1221) und einen zweiten Flanschab-
schnitt (142; 1122; 1222) bildet;
wobei der erste Flanschabschnitt (141; 1121; 1221)
einem ersten Stollenelement (241) zugeordnet ist
und der zweite Flanschabschnitt (142; 1122; 1222)
einem zweiten Stollenelement (242) zugeordnet ist;
und wobei jede Biegenut der Mehrzahl von Biege-
nuten (131, 132, 133, 134; 1431, 1432, 1433) sich
in einer angenähert radialen Richtung von dem Mit-
telabschnitt (122) erstreckt.

10. Die Sohlenstruktur nach Anspruch 9, wobei die
Mehrzahl von Biegenuten (131, 132, 133, 134; 1431,
1432, 1433) vier Biegenuten enthält.

11. Die Sohlenstruktur nach Anspruch 9 oder 10, wobei
jede Biegenut (131, 132, 133, 134; 1431, 1432,
1433) einem Füllabschnitt (161, 162, 163, 164; 1461,
1462, 1463) zugeordnet ist, wobei bevorzugt jeder
Füllabschnitt wesentlich elastischer ist als die Ver-
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stärkungsplatte (120).

12. Die Sohlenstruktur nach einem der Ansprüche 9 bis
11, wobei der zweite Flanschabschnitt (142; 1122;
1222) einem Ballenbereich eines Fußes entspricht,
wobei bevorzugt der zweite Flanschabschnitt (141;
1122; 1222) konfiguriert ist, um sich im Bezug auf
den Mittelabschnitt (122) der Verstärkungsplatte
(120) zu biegen.

Revendications

1. Structure de semelle pour un article chaussant,
comprenant :

une plaque de renfort ;
la plaque de renfort incluant une première por-
tion de bride (141 ; 1121 ; 1221), la première
portion de bride (141 ; 1121 ; 1221) ayant une
première portion d’extrémité (151) raccordée à
une portion centrale (122) de la plaque de renfort
(120) et une seconde portion d’extrémité (152)
s’étendant vers une portion périphérique exter-
ne (124) de la plaque de renfort (120) ;
un organe de crampon (241) associé à la pre-
mière portion de bride (141 ; 1121 ; 1221) ;
dans laquelle la première portion de bride (141 ;
1121 ; 1221) correspond à un gros orteil d’un
pied et dans laquelle la première portion de bride
(141 ; 1121 ; 1221) est capable de se courber
avec le gros orteil,
dans laquelle la première partie de bride (141 ;
1121 ; 1221) est formée d’une première rainure
flexible (131 ; 1431) qui est orientée dans une
direction approximativement longitudinale et
une seconde rainure flexible (132 ; 1432) qui est
orientée dans une direction approximativement
radiale à partir de la portion centrale (22) de la
plaque de renfort (120) vers un côté médian
(18), la première portion de bride (141 ; 1121 ;
1221) étant plus étroite au niveau de sa premiè-
re portion d’extrémité (151) et s’élargissant vers
sa seconde portion d’extrémité (152),
une première extrémité (710) de la première rai-
nure flexible (131 ; 1431) est disposée adjacen-
te à la première portion d’extrémité (151) de la
première portion de bride (141 ; 1121 ; 1221) et
une seconde extrémité (410) de la seconde rai-
nure flexible (132 ; 1432) est disposée adjacen-
te à la première portion d’extrémité (151) de la
première portion de bride (141 ; 1121 ; 1221) ;
une région de courbure (702) de la première por-
tion de bride (141 ; 1121 ; 1221) étant ménagée
là où la première portion d’extrémité (151) de la
première portion de bride (141 ; 1121 ; 1221)
est adjacente à la portion centrale (122), et
s’étendant entre la première extrémité (710) de

la première rainure flexible (131 ; 1431) et la se-
conde extrémité (410) de la seconde rainure
flexible (132 ; 1432), la première portion de bride
(141 ; 1121 ; 1221) étant configurée pour se
courber par rapport à la plaque de renfort (120)
au niveau de la région de courbure (702) ; et
un axe de courbure normale (750) s’étendant
perpendiculairement à partir de la région de
courbure (702) à travers la première portion de
bride (141 ; 1121 ; 1221) ;

dans laquelle l’organe de crampon (241) est espacé
de l’axe de courbure normale (750).

2. Structure de semelle selon la revendication 1, dans
laquelle la structure de semelle (100) comprend un
organe externe (200) associé à une surface inférieu-
re de la plaque de renfort (120) et
dans laquelle l’organe externe (200) comprend une
première portion de recouvrement de bride (221) qui
est configurée pour couvrir la première portion de
bride (141 ; 1121 ; 1221),
dans laquelle, de préférence, l’organe de crampon
(241) est monté sur la première portion de recouvre-
ment de bride (221).

3. Structure de semelle selon la revendication 1 ou 2,
dans laquelle la plaque de renfort (120) est sensi-
blement plus rigide que l’organe externe (200).

4. Structure de semelle selon l’une des revendications
1 à 3, dans laquelle la première rainure flexible (131 ;
1431) correspond à l’écartement entre le gros orteil
et un deuxième orteil.

5. Structure de semelle selon l’une des revendications
1 à 4, dans laquelle la seconde rainure flexible (132 ;
1432) correspond à une articulation interphalangien-
ne du gros orteil.

6. Structure de semelle selon la revendication 1, dans
laquelle la première portion de bride (141 ; 1121 ;
1221) subit une torsion lorsqu’une force est appli-
quée sur l’organe de crampon (241), dans laquelle,
de préférence, l’organe de crampon (241) est capa-
ble de tourner autour de l’axe de courbure normale
(750).

7. Structure de semelle selon l’une des revendications
1 à 6, dans laquelle une première portion de rem-
plissage (161 ; 1461) s’étend à travers la première
rainure flexible (131 ; 1431) et dans laquelle une se-
conde portion de remplissage (162 ; 1462) s’étend
à travers la seconde rainure flexible (132 ; 1432).

8. Structure de semelle selon l’une des revendications
1 à 7, dans laquelle la première portion de remplis-
sage (161 ; 1461) et la seconde portion de remplis-
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sage (162 ; 1462) sont configurées pour s’étirer lors-
que la première portion de bride (141 ; 1121 ; 1221)
se courbe.

9. Structure de semelle selon l’une des revendications
1 à 8, dans laquelle
une pluralité de rainures flexibles (131, 132, 133,
134 ; 1431, 1432, 1433) disposées dans une portion
d’avant-pied (10) de la plaque de renfort (120)
s’étend à partir de la portion centrale (122) de la pla-
que de renfort (120) jusqu’à la portion périphérique
externe (124) de la plaque de renfort (120) ;
la pluralité de rainures flexibles (131, 132, 133, 134 ;
1431, 1432, 1433) formant la première portion de
bride (141 ; 1121 ; 1221) et une seconde portion de
bride (142 ; 1122 ; 1222) ;
la première portion de bride (141 ; 1121 ; 1221) étant
associée à un premier organe de crampon (241) et
la seconde portion de bride (142 ; 1122 ; 1222) étant
associée à un second organe de crampon (242) ; et
dans laquelle chaque rainure flexible de la pluralité
de rainures flexibles (131, 132, 133, 134 ; 1431,
1432, 1433) s’étend dans une direction approxima-
tivement radiale à partir de la portion centrale (122).

10. Structure de semelle selon la revendication 9, dans
laquelle la pluralité de rainures flexibles (131, 132,
133, 134 ; 1431, 1432, 1433) comprend quatre rai-
nures flexibles.

11. Structure de semelle selon la revendication 9 ou 10,
dans laquelle chaque rainure flexible (131, 132, 133,
134 ; 1431, 1432, 1433) est associée à une portion
de remplissage (161, 162, 163, 164 ; 1461, 1462,
1463), dans laquelle, de préférence, chaque portion
de remplissage est sensiblement plus élastique que
la plaque de renfort (120).

12. Structure de semelle selon l’une des revendications
9 à 11,
dans laquelle la seconde portion de bride (142 ;
1122 ; 1222) correspond à une région de pointe d’un
pied,
dans laquelle, de préférence, la seconde portion de
bride (142 ; 1122 ; 1222) est configurée pour se
courber par rapport à la portion centrale (122) de la
plaque de renfort (120).
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