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SOLE STRUCTURE FOR AN ARTICLE OF FOOTWEAR, COMPRISING AN OUTER SOLE COMPONENT WITH A
CO-MOLDED FLEX MODIFIER COMPONENT, AND METHOD OF MAKING SAID SOLE STRUCTURE

CROSS REFERENCE TO RELATED APPLICATIONS
[0001]  This application claims priority to U.S. Application Serial No. 14/994,494, filed

January 13, 2016 the disclosure of which is hereby incorporated by reference in its entirety.

FIELD OF THE INVENTION
[0002] The present embodiments generally relate to articles of footwear. More
particularly, the present embodiments relate to an outer sole component for a footwear sole

structure.

BACKGROUND

[0003]  Articles of footwear generally include an upper and a sole structure. An upper
generally forms a footwear body that extends over a portion of a foot to retain the article of
footwear on the foot. An upper may extend over an instep and toe area of the foot, along
medial and lateral sides of the foot, and/or around a heel area of the foot. An upper may be
formed from one or more material elements, such as textiles, polymer sheet layers, foam
layers, leather, synthetic leather, and other materials. These materials may be attached
together, such as by stitching or adhesive bonding. An upper may be configured to form an
interior of the footwear that comfortably and securely receives a foot. An upper may include
an opening that facilitates entry and removal of the foot from the interior of the upper, and
further may include a closure or fastening system, such as lacing, cinches, or straps, to adjust
a fit of the article of footwear.

[0004] A sole structure generally is attached to the upper and disposed between the foot
and a ground surface. For example, a sole structure may be attached to a lower portion of
the upper. A sole structure may include one or more components, including one or more
outer sole component, midsole component, insole, insert, bladder or fluid-filled chamber,
such as an airbag, or other sole component. A sole structure also may include other

components, elements, or features, such as ground surface traction elements.
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[0005] An upper and sole structure may operate to provide a comfortable article of
footwear structure configured to benefit a wearer engaged in any of a variety of activities.
A sole structure may operate to attenuate impact and ground reaction forces and/or to provide

traction on a ground surface. An upper and sole structure may cooperate to control various

foot motions, such as pronation.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0006] Embodiments may be better understood with reference to the following drawings
and detailed description. Elements, components, and features of the embodiments in the
figures are not necessarily drawn to scale, emphasis instead being placed upon illustrating
principles of the embodiments disclosed. In the figures, like reference numerals designate
like or corresponding parts or features throughout the different views, with the initial digit(s)
of each reference numeral indicating a figure in which the reference numeral first appears.
[0007] FIG. 1 is a schematic diagram illustrating a side perspective view of an
embodiment of an article of footwear having a sole structure including an outer sole
component with a co-molded flex modifier component;
[0008] FIG. 2 is a schematic diagram illustrating an exploded side perspective view of
the article of footwear of FIG. 1;
[0009] FIG. 3 is a schematic diagram illustrating an exploded perspective view of an
embodiment of a flex modifier material and a removing device for removing a flex modifier
component from the flex modifier material in a removing process;
[0010] FIG. 4 is a schematic diagram illustrating a plan view of an embodiment of a flex
modifier component formed from the flex modifier material of FIG. 3;
[0011] FIG. 5 is a schematic diagram illustrating a cross-sectional view of the flex
modifier component of FIG. 4, taken along section line 5-5 of FIG. 4;
[0012] FIG. 6 is a schematic diagram illustrating a perspective view of an embodiment
of a molding system for molding an outer sole component with a co-molded flex modifier
component, with the molding system in an open, pre-molding state;
[0013] FIG. 7 is a schematic diagram illustrating a perspective view of the molding
system of FIG. 6 in a closed, molding state;
[0014] FIG. 8 is a schematic diagram illustrating a perspective view of the molding
system of FIG. 6 in an open, post molding state;
[0015] FIG. 9is a schematic diagram illustrating a top plan view of an embodiment of a
molded sole structure including an outer sole component with a co-molded flex modifier

component, prior to a finishing process;
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[0016] FIG. 10 is a schematic diagram illustrating a top plan view of a molded sole
structure including an outer sole component with a co-molded flex modifier component;
[0017] FIG. 11 is a schematic diagram illustrating a cross-sectional view of the sole
structure of FIG. 10, taken along section line 11-11 of FIG. 10;

[0018] FIG. 12 is a schematic diagram illustrating a side perspective view of an
embodiment of a sole structure including an outer sole component with a co-molded flex
modifier component, with the sole structure in a flexed configuration;

[0019] FIG. 13 is a flow diagram illustrating an embodiment of processes for making a
flex modifier component; and

[0020] FIG. 14 is a flow diagram illustrating an embodiment of processes for making a
sole structure for an article of footwear including an outer sole component with a co-molded

flex modifier component.
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DETAILED DESCRIPTION

[0021] The following description and accompanying figures disclose embodiments of
sole structures for articles of footwear incorporating an outer sole component with a co-
molded flex modifier component. Features and concepts related to the footwear, and more
particularly to the sole structure including an outer sole component with a co-molded flex
modifier component, are disclosed with reference to athletic footwear having a configuration
that is suitable for a soccer cleat. The embodiments are not limited to athletic footwear
configured for a soccer cleat, however, and may be applied to a wide range of footwear
styles. For example, features and concepts of the embodiments may be applied to other
athletic footwear, including basketball shoes, cross-training shoes, walking shoes, tennis
shoes, running shoes, hiking boots, and other athletic footwear. Features and concepts of
the embodiments also may be applied to non-athletic footwear styles, including dress shoes,
loafers, sandals, work boots, and other non-athletic footwear. One skilled in the art will
appreciate that features and concepts of the disclosed embodiments may apply to a wide
variety of footwear styles, in addition to the specific styles discussed in the following
description and depicted in the accompanying figures.

[0022]  Sole structures according to embodiments described herein may provide desired
improvements in one or more performance characteristics of athletic footwear or other
articles of footwear. For example, a sole structure including an outer sole component with
a co-molded flex modifier component may provide a desired rigidity or flex characteristic
and attenuate impact and ground reaction forces and other forces. A sole structure including
an outer sole component with a co-molded flex modifier component may be combined with
other components, such as a midsole component formed of a foam material, to provide a
comfortable fit, e.g., by conforming to various contours of the foot, with a desired rigidity
or flex characteristic and response to impact and ground reaction forces, and to provide a
range of customization in a sole structure and article of footwear. Embodiments described
herein may provide improvements in small sized footwear, such as junior or women’s
footwear, including football or soccer cleats. Embodiments herein may provide
customization, e.g., player- or position-specific rigidity and/or flex characteristics, in an

outer sole component and article of footwear, that may be selected (i.e., customized) during
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manufacture. Embodiments described herein may facilitate efficient and/or cost effective
manufacture of such sole structures and articles of footwear.

[0023] In one aspect, a sole structure for an article of footwear includes an outer sole
component formed of a first mold material, the outer sole component having an exposed or
bottom surface configured to engage a ground surface and an interior or top surface opposite
the exposed surface, and a flex modifier component formed of a fiber material and a second
mold material, the flex modifier component being co-molded with the outer sole component
at the interior surface of the outer sole component.

[0024] In some embodiments, the flex modifier component may have a multi-layer
construction that includes at least a first layer formed of fiber material. In some
embodiments, the fiber material may be a non-woven fiber fabric or mat material. In some
embodiments, the fiber material may be impregnated with a polymer material, such as a
styrene-coated polymer material, and in some embodiments, the polymer material may be
mold compatible with the first mold material of the outer sole component. In some
embodiments, the fiber material may be a fusion-bonded non-woven fabric material. In
some embodiments, the multi-layer construction may include an extruded hot melt film
sandwiched between fiber fabric material layers. For example, in some embodiments the
flex modifier component may be an extruded thermoplastic hot melt film sandwiched
between fusion bonded non-woven fabric, impregnated with a styrene-coated polymer. In
some embodiments, the flex modifier component may be co-molded with the outer sole
component so that mold material of the flex modifier component naturally fuses or blends
with a rubber compound of the outer sole component and creates a chemical and mechanical
bond.

[0025] In some embodiments, a configuration, location, and/or orientation of the flex
modifier component may be selected to cooperate with a configuration of the outer sole
component to selectively modify a flex characteristic of the outer sole component
substantially only at a selected location of the outer sole component corresponding to the
location of the flex modifier component, e.g., to control natural flex and motion of an article
of footwear. In some embodiments, the flex modifier component may be an elongated

shank. In some embodiments, the elongated shank may extend through a midfoot region
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generally from a heel region to a forefoot region of the outer sole component. In some
embodiments, the elongated shank may be generally rectangular. In some embodiments, the
elongated shank may have an extended portion or projection, e.g., a portion at a longitudinal
end of the elongated shank may be configured to extend or project within a region located
between a plurality of traction elements arranged in a pattern on the exposed surface of the
outer sole component, such as in the heel region of the outer sole component. Such selective
modification may be implemented in manufacturing to provide variability and customization
in performance characteristics, e.g., for player- or position-specific performance
characteristics.

[0026] In another aspect, an article of footwear includes an upper and a sole structure
associated with the upper, the sole structure including an outer sole component formed of a
first mold material, the outer sole component having an exposed surface configured to
engage a ground surface and an interior surface opposite the exposed surface, and a flex
modifier component formed of a fiber material and a second mold material, the flex modifier
component being co-molded with the outer sole component at the interior surface of the
outer sole component.

[0027] In some embodiments, the sole structure of the article of footwear may include a
midsole component disposed between the upper and the outer sole component with the co-
molded flex modifier component.

[0028] In another aspect, a method of making a sole structure for an article of footwear
includes disposing an outer sole component blank of a first mold material in a mold cavity
of a molding system that is configured to correspond with an outer sole component,
disposing a flex modifier component that includes a fiber material and a second mold
material on an exposed upper surface of the outer sole component blank, and co-molding the
outer sole component blank and the flex modifier component in the molding system to form
the outer sole component, with the co-molded flex modifier component located at an interior
surface of the outer sole component.

[0029] In another aspect, a method of making a flex modifier component includes
preparing a flex modifier material and forming a flex modifier component from the flex

modifier material. In some embodiments, the method may include preparing a multi-layer
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sheet of flex modifier material, such as an extruded thermoplastic hot melt film sandwiched
between fusion bonded non-woven fiber fabric material impregnated with a styrene-coated
polymer. The flex modifier component may be formed from the flex modifier material by a
removing process, such as a cutting or stamping process, using a removing device, such as
a stamp, a punch, or a cookie cutter device.

[0030] Each of the above aspects, embodiments, and features may improve at least one
performance characteristic of a sole structure of an article of footwear. In particular, these
aspects, embodiments, and features, alone and/or in combination, variously may provide a
desired rigidity or flex characteristic in a sole structure and article of footwear. These
aspects, embodiments, and features further may facilitate a smooth response characteristic
in a sole structure of an article of footwear, where localized bending of the sole structure
occurs smoothly and without buckling. Further, these aspects, embodiments, and features
variously may be combined with one another and/or with other features to improve overall
performance of a sole structure and article of footwear.

[0031] Other systems, methods, aspects, features, and advantages of embodiments will
be, or will become, apparent to one of ordinary skill in the art upon examination of the figures
and this detailed description. It is intended that all such additional systems, methods,
aspects, features, and advantages be included within this description, be within the scope of
the embodiments, and be protected by the following claims.

[0032]  Article of Footwear Features

[0033] FIGS. 1 and 2 illustrate an embodiment of an article of footwear 100. FIG. 1isa
lateral side perspective view of article of footwear 100, and FIG. 2 is an exploded lateral
side perspective view of article of footwear 100. As shown in FIGS. 1 and 2, article of
footwear 100 generally includes an upper 102 and a sole structure 103. As shown in FIGS.
1 and 2, in some embodiments sole structure 103 may include an optional midsole
component 104, an outer sole component 106, and a flex modifier component 208.

[0034] Referring to FIG. 1, article of footwear 100 generally includes a heel region 110,
a mid-foot region 112, and a forefoot region 114 including a toe region 116. Article of
footwear 100 generally includes a medial side 118 and a lateral side 120. In this disclosure

and the claims, reference to heel region 110, mid-foot region 112, forefoot region 114, toe
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region 116, medial side 118, and lateral side 120 does not refer to exact structure(s) or
boundaries, but rather generally designates regions or areas of article of footwear 100. In
some aspects, these regions or areas may overlap. It will be appreciated that reference to
heel region 110, mid-foot region 112, forefoot region 114, toe region 116, medial side 118,
and lateral side 120 also may apply to various elements or components of article of footwear
100, such as upper 102, sole structure 103, optional midsole component 104, outer sole
component 106, and flex modifier component 208. Further, the term “lateral” may be used
to describe a medial-lateral direction or orientation of article of footwear 100 or a component
or portion of article of footwear 100. Similarly, the terms “rear,” “front,” “forward,”
“proximal,” or “distal” may be used to describe a direction, orientation, or relative location,
e.g., along a lateral direction from heel region 110 to toe region 116 of article of footwear
100 or a component or portion of article of footwear 100. Similarly, the term “vertical” may
be used to describe a direction perpendicular to a ground surface when article of footwear
100 is disposed with sole structure 103 laying substantially flat on the ground surface. Those
skilled in the art will be able to interpret these references and terms throughout the disclosure
and claims based on the context in which these references and terms are used in the
disclosure and claims.

[0035] A construction and configuration of upper 102 may vary in different
embodiments. Upper 102 may have any construction and configuration suitable for a desired
article of footwear. As shown in FIGS. 1 and 2, in some embodiments upper 102 may extend
over toe region 116, forefoot region 114, an instep at midfoot region 112, along medial side
118, along lateral side 120, and around heel region 110. Upper 102 may include one or more
material elements, such as textiles, foam materials, leather materials, and other known or
later developed materials, that may be associated with one another, e.g., stitched or
adhesively bonded together. One or more material elements may be manipulated or
configured to form an interior of upper 102 for securely and comfortably receiving a foot.
Those skilled in the art readily will be able to select a construction and configuration of
upper 102 suitable for a desired application based on the present disclosure.

[0036] A construction and configuration of sole structure 103 may vary in different

embodiments. Sole structure 103 may include plural components. As shown in FIGS. 1 and
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2, in some embodiments sole structure 103 may include midsole component 104, outer sole
component 106, and co-molded flex modifier component 208. In some embodiments,
midsole component 104 may be optional. For example, in some embodiments sole structure
103 may include only outer sole component 106 and co-molded flex modifier component
208. Sole structure 103 may include an optional insole or inner sole (not shown), which may
be a thin cushioning member typically located within the interior of upper 102 and adjacent
to the foot to enhance the comfort of article of footwear 100. Those skilled in the art will
appreciate alternative constructions and configurations for sole structure 103 suitable for a
desired application consistent with descriptions of embodiments herein.

[0037]  Sole structure 103 may be secured to upper 102 in various configurations in
different embodiments. As shown in FIGS. 1 and 2, in some embodiments sole structure
103 may be secured to a lower surface of upper 102, such as by stitching or adhesive
bonding. For example, in some embodiments outer sole component 106 may be secured to
optional midsole component 104 and/or upper 102, such as by stitching or adhesive bonding.
Those skilled in the art will appreciate alternative methods suitable for securing sole
structure 103 to upper 102 consistent with descriptions of embodiments herein.

[0038] Sole structure 103 generally operates to attenuate impact and other ground
reaction forces and absorb energy. Sole structure 103 may attenuate impact and other ground
reaction forces and absorb energy as it contacts a ground surface or other surface, such as a
ball or other equipment, during active use of article of footwear 100. In some embodiments,
one or more of optional midsole component 104, outer sole component 106, and co-molded
flex modifier component 208 of sole structure 103 may cooperate to attenuate impact and
other ground reaction forces and absorb energy. In some embodiments, one or more of
optional midsole component 104, outer sole component 106, and co-molded flex modifier
component 208 of sole structure 103 may cooperate to provide one or more other
performance characteristics of article of footwear 100, such as control of pronation. Those
skilled in the art will appreciate alternative configurations of these elements for achieving
these and other performance characteristics of sole structure 103 in view of discussion of

these elements in this disclosure.
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[0039] Midsole Component Features

[0040] A construction and configuration of optional midsole component 104 may vary in
different embodiments. As shown in FIGS. 1 and 2, in some embodiments midsole
component 104 may be located below upper 102 and adjacent a foot when the foot is
disposed in an interior of upper 102. In some embodiments, midsole component 104 may
be secured to a lower portion of upper 102, e.g., by stitching or adhesive bonding. In some
embodiments, midsole component 104 may be attached to a lower portion of upper 102 and
an upper surface of outer sole component 106, e.g., by stitching or adhesive bonding. In
some embodiments, midsole component 104 may include one or more elements. As shown
in FIG. 2, in some embodiments midsole component 104 may be a single, one-piece midsole
component or element. In some embodiments, midsole component 104 may be substantially
planar. In some embodiments, midsole component 104 may have a shape (in plan view) that
generally conforms to a foot or footprint. In some embodiments, one or more surface
contours of midsole component 104 may be configured to generally conform to one or more
contour of the foot, to provide a comfortable fit. Those skilled in the art will be able to select
a configuration of midsole component 104, including at least shape and geometry, suitable
for a desired application based on the present disclosure.

[0041] A construction of midsole component 104 may vary in different embodiments.
Midsole component 104 generally may be made of any material suitable for use as a midsole.
In some embodiments, midsole component 104 may provide the foot with cushioning during
walking, running, or other activities. In some embodiments, midsole component 104 may
be made of a foam material. It will be appreciated that foam material may beneficially
compress resiliently under an applied load, e.g., to provide a desired absorption and/or
dissipation of impact or other ground reaction forces. In some embodiments, midsole
component 104 may be formed of a polymer foam material, such as polyurethane or
ethylvinylacetate. In some embodiments, the polymer foam material may have an open cell
foam construction; in some embodiments, the polymer foam material may have a closed cell
foam construction. In some embodiments, midsole component 104 may be formed of a

material that is mold compatible with, or otherwise suitable for attachment with, outer sole
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component 106 and/or flex modifier component 208, such as by adhesive or thermal
bonding.

[0042] Midsole component 104 may be made by various processes in different
embodiments. In some embodiments, midsole component 104 may be made by any
manufacturing method or process suitable for making a foam material component. For
example, in some embodiments midsole component 104 may be made by injection molding
a polymer foam material. Those skilled in the art will appreciate alternative and additional
materials and methods of making optional midsole component 104 suitable for a desired
application based on the present disclosure.

[0043]  Outer Sole Component Features

[0044] A construction and configuration of outer sole component 106 may vary in
different embodiments. As shown in FIGS. 1 and 2, outer sole component 106 may be
disposed below upper 102 and optional midsole component 104. As shown in FIG. 2, in
some embodiments outer sole component 106 may have a generally planar structure. As
shown in FIG. 2, in some embodiments outer sole component 106 may have a general shape
of a footprint. In some embodiments, e.g., in embodiments where optional midsole
component 104 is not present, outer sole component 106 may have top surface contours that
generally conform to features of a foot, e.g, to provide a comfortable fit. In some
embodiments, a surface contour of at least a portion of a perimeter of outer sole component
106 may curl vertically upward, e.g., to conform to a curved surface contour of an outer
perimeter of a lower portion of upper 102. In some embodiments, at least a portion of outer
sole component 106, e.g., an outer perimeter portion, may be attached directly to a lower
portion of upper 102, e.g., by stitching or adhesive bonding. In some embodiments, e.g., in
embodiments where optional midsole component 104 is not present, a substantial entirety of
a top surface of outer sole component 106 may be attached directly to a lower surface of
upper 102, e.g., by stitching or adhesive bonding. As shown in FIGS. 1 and 2, outer sole
component 106 generally may be disposed below upper 102 and configured to engage a
ground surface and impart traction to article of footwear 100.

[0045] A construction of outer sole component 106 may vary in different embodiments.

Outer sole component 106 may be formed of various materials in different embodiments. In
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some embodiments, outer sole component 106 may be formed of a durable, wear-resistant
material that is configured to engage a ground surface and impart traction. In some
embodiments, outer sole component 106 may be formed of a mold material, such as a rubber
mold material or other mold material. In some embodiments, outer sole component 106 may
be formed of more than one mold material. In some embodiments, outer sole component
106 may be formed of a mold material and another material, such as a filler material or insert.
Those skilled in the art will appreciate various combinations of mold materials and optional
other materials suitable for making outer sole component 106 based on the present
disclosure.

[0046]  Outer sole component 106 may include at least one traction element configured
to engage a ground surface and impart traction. In some embodiments, at least one traction
element may be integrally molded as a single piece with outer sole component 106. In some
embodiments, one or more traction elements may be removably attached to an exposed
surface of outer sole component 106, e.g., using a base member that may be threaded or
otherwise suitably mated with a receiving structure of outer sole component 106. In some
embodiments, outer sole component 106 may include a plurality of traction elements
arranged on an exposed surface of outer sole component 106. In some embodiments, outer
sole component 106 may include a plurality of different types of traction elements arranged
in a pattern on an exposed surface of outer sole component 106. For example, as shown in
FIGS. 1 and 2, in some embodiments outer sole component 106 may include at least one
traction element located in toe region 116, such as conical-shaped cleat 121 and conical-
shaped cleat 122. As shown in FIGS. 1 and 2, in some embodiments outer sole component
106 may include at least one traction element located in forefoot region 114, such as conical-
shaped cleat 123 and conical-shaped cleat 124. As shown in FIGS. 1 and 2, in some
embodiments outer sole component 106 may include at least one traction element located in
heel region 110, such as blade cleat 125 and blade cleat 126. In some embodiments, one or
more traction elements may be located in midfoot region 112. Those skilled in the art will
appreciate other types of traction elements and locations or patterns of traction elements

suitable for any desired application based on the present disclosure.
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[0047] In some embodiments, outer sole component 106 may be configured with at least
one flex structure or flex zone. For example, as shown in FIG. 2, in some embodiments
outer sole component 106 may include flex structure or flex zone 212 located on an exposed
bottom surface of outer sole component 106. In some embodiments, flex structure or flex
zone 212 generally may be located in forefoot region 114, e.g., at a location corresponding
to the metatarsals adjacent the balls of the feet. It will be appreciated that flex structure or
flex zone 212 may facilitate desired localized bending or flexing of outer sole component
106 and sole structure 103 at flex structure or flex zone 212. Those skilled in the art will be
able to select a location of flex structure or flex zone 212 suitable for a desired application
based on the present disclosure.

[0048] A configuration of flex structure or flex zone 212 may vary in different
embodiments. Flex structure or flex zone 212 may have any regular or non-regular shape or
geometric configuration in plan view. In some embodiments, flex structure or flex zone 212
may have a generally rectangular shape in plan view. As shown in FIG. 2, in some
embodiments flex structure or flex zone 212 may have a generally rectangular shape, e.g.,
generally defined between dashed line 213 and dashed line 214 in forefoot region 114. In
some embodiments, one or more longitudinal or lateral side edges of flex structure or flex
zone 212 may be curved. For example, as shown in FIG. 2, in some embodiments at least
one of longitudinal sides of flex structure or flex zone 212, indicated at dashed line 213 and
dashed line 214, may be arched inward. In some embodiments, a lateral width of flex
structure or flex zone 212 may extend an entire width of outer sole component 106. In some
embodiments, a lateral width of flex structure or flex zone 212 may extend only a portion of
the width of outer sole component 106. Those skilled in the art will be able to select a
configuration of flex structure or flex zone 212, including at least size and shape in plan
view, suitable for providing desired bending or flex characteristics base on the present
disclosure.

[0049] In some embodiments, flex structure or flex zone 212 may be formed by
controlling a width profile of outer sole component 106. In some embodiments, a width
profile of outer sole component 106 at flex structure or flex zone 212 may be smooth or

gradual. For example, in some embodiments outer sole component 106 may have a first
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width at one longitudinal end of flex structure or flex zone 212 located more proximate heel
region 110, e.g., at dashed line 213, a second width at a central location of flex structure or
flex zone 212, and a third width at an opposite longitudinal end of flex structure or flex zone
212 more proximate the toe region 116, e.g., at dashed line 214. In some embodiments,
outer sole component 106 may have a substantially parallel width profile at flex structure or
flex zone 212, e.g., in which the first width, the second width, and the third width are
substantially equal. In some embodiments, outer sole component 106 may have a smooth
tapered width profile at flex structure or flex zone 212, e.g., in which the second width is
less than at least one of the first width and the third width and at least one lateral side edge
curves inward.

[0050] In some embodiments, a width profile of outer sole component 106 at flex
structure or flex zone 212 may not be smooth or gradual. In some embodiments, a width
profile at flex structure or flex zone 212 may be discontinuous or stepped, e.g., at dashed
line 213 and/or at dashed line 214, at least on one of medial side 118 and lateral side 120.
In some embodiments, flex structure or flex zone 212 may be formed by one or more notches
or cut-out portions formed on at least one of opposing lateral side edges of article of footwear
100. For example, as shown in FIG. 2, in some embodiments outer sole component 106 may
include flex structure or flex zone 212 formed by notched or cut-out portion 215 located on
medial side 118 and notched or cut-out portion 216 located on lateral side 120 of article of
footwear 100. In some embodiments, notched or cut-out portion 215 and notched or cut-out
portion 216 may have substantially similar but opposing shapes, e.g., substantially mirror
image shapes. In some embodiments, notched or cut-out portion 215 and notched or cut-out
portion 216 may have different configurations. For example, in some embodiments notched
or cut-out portion 215 and notched or cut-out portion 216 may have different sizes, different
shapes, asymmetrical relative shapes, asymmetrical alignments, or other different
configurations. Those skilled in the art will be able to select a configuration, including size
and shape of any notched or cut-out portion(s) suitable for a desired application based on the
present disclosure.

[0051] In some embodiments, a flex structure or flex zone 212 may be formed by

controlling a thickness profile of outer sole component 106. As shown in FIG. 2, in some
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embodiments outer sole component 106 may have a reduced thickness profile at flex
structure or flex zone 212, e.g., a reduced thickness relative to a thickness at at least one
adjacent portion of outer sole component 106. For example, as shown in FIG. 2, in some
embodiments outer sole component 106 may have a thickness profile at flex structure or flex
zone 212 that tapers from a first thickness 217 at one longitudinal end of flex structure or
flex zone 212 located at forefoot region 114 more proximate heel region 110 (e.g., at dashed
line 213), down to a second thickness 218 at a central area of flex structure or flex zone 212,
and then back up to a third thickness 219 at an opposite longitudinal end of flex structure or
flex zone 212 at forefoot region 114 more proximate toe region 116 (e.g., at dashed line
214). With this configuration, in some embodiments the second thickness 218 may be less
than at least one of the first thickness 217 and the third thickness 219. In some embodiments,
thickness 219 may be less than thickness 217. In some embodiments, thickness 218 may be
located at a midpoint of flex structure or flex zone 212, e.g., at a midpoint between dashed
line 213 and dashed line 214. In some embodiments, thickness 218 may be a minimum
thickness at flex structure or flex zone 212. For example, in some embodiments second
thickness 218 may be approximately 50% of at least the greater of thickness 217 and/or
thickness 219. In some embodiments, thickness 218 may be a minimum thickness of outer
sole component 106. As shown in FIG. 2, in some embodiments a thickness profile of outer
sole component 106 at flex structure or flex zone 212 may have a smooth or continuous
surface contour or configuration. In some embodiments, however, a thickness profile of
outer sole component 106 at flex structure or flex zone 212 may not have a smooth or
continuous surface contour or configuration. In some embodiments, a thickness profile of
outer sole component 106 at flex structure or flex zone 212 may have a discontinuous surface
configuration, such as a stepped thickness profile. For example, in some embodiments flex
structure or flex zone 212 may include a sipe, a channel, a slotted structure, or another
stepped or discontinuous profile structure. Those skilled in the art will be able to select a
thickness profile of outer sole component 106 at flex structure 212 suitable for achieving a
desired bending or flex characteristic at flex zone 212 based on the present disclosure.

[0052] With a configuration of sole component 106 including at least one of these profile

features or another flex structure or flex zone profile feature, it will be appreciated that flex
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structure or flex zone 212 may facilitate a desired localized bending or flex characteristic of
outer sole component 106 and sole structure 103. For example, as shown in FIG. 2, in some
embodiments flex structure or flex zone 212 may be located between at least one first traction
element (e.g., traction element 122 generally located proximate toe region 116) and at least
one second traction element (e.g., traction element 123 generally located in forefoot region
114 more proximate midfoot region 112) to provide desired localized bending or flex
characteristics in outer sole component 106 and sole structure 103 at forefoot region 114. In
some embodiments, flex structure or flex zone 212 may be located below metatarsals
proximate the balls of the foot (see also FIG. 12, discussed below). Those skilled in the art
will appreciate alternative and additional locations, width profiles, thickness profiles, and
other features for flex structures or flex zones suitable for obtaining desired localized
bending or flex characteristics of outer sole component 106 and sole structure 103.

[0053] Flex Modifier Component Features

[0054] A construction and configuration of flex modifier component 208 may vary in
different embodiments. Flex modifier component 208 generally may be an element formed
of a fiber material configured to provide a desired rigidity characteristic to a selected portion
of outer sole component 106 and sole structure 103. In some embodiments, flex modifier
component 208 may be a shank.

[0055] A configuration of flex modifier component 208, including size, shape, and/or
geometry, may vary in different embodiments. In some embodiments, flex modifier
component 208 may be generally flat or planar. Flex modifier component 208 generally
may be any geometric or non-geometric shape in plan view. In some embodiments, flex
modifier component 208 generally may include a main body 220 and optionally may include
one or more extended portions or projections. An extended portion or projection may have
any geometric or non-geometric shape in plan view. For example, as shown in FIG. 2, in
some embodiments flex modifier component 208 may include an elongated main body 220
and an extended portion or projection 222 that extends or projects from a rear portion of
main body 220 in a direction of heel region 110. Those skilled in the art will be able to select
a configuration of flex modifier component 208 suitable for providing a desired rigidity

characteristic for outer sole component 106 and sole structure 103.
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[0056] A location and orientation of flex modifier component 208 may vary in different
embodiments. In some embodiments, flex modifier component 208 generally may extend
in a longitudinal direction of outer sole component 106, i.e., in a direction generally from
heel region 110 toward toe region 116. As shown in FIG. 2, in some embodiments flex
modifier component 208 may extend through midfoot region 112 of outer sole component
106, generally from heel region 110 to forefoot region 114. For example, in some
embodiments flex modifier component 208 may be located in an instep or arch portion of
outer sole component 106, e.g., at midfoot region 112. In some embodiments, flex modifier
component 208 may be oriented relative to a longitudinal or lateral direction of outer sole
component 106, e.g., at an angle relative to a longitudinal or lateral direction of outer sole
component 106. For example, as shown in FIG. 2, in some embodiments flex modifier
component 208 may be generally aligned with a longitudinal direction of outer sole
component 106. Those skilled in the art will be able to select a particular location and
orientation of flex modifier component 208 suitable for desired rigidity or flex characteristics
and performance characteristics in view of the present disclosure.

[0057] Portions of flex modifier component 208 variously may extend or project into
selected locations, areas, or regions of outer sole component 106 in different embodiments.
For example, as shown in FIG. 2, in some embodiments extended portion or projection 222
may extend or project into heel region 110. In some embodiments, at least a portion of a
width of extended portion or projection 222 may be less than a width of main body 220, e.g.,
so that extended portion or projection 222 may extend into heel region 110 between two or
more of a plurality of traction elements (e.g., cleats) arranged in a pattern in heel region 110
(see also discussion of FIGS. 9 to 12 below). With this configuration, extended portion or
projection 222 may be provided at least substantially outside of an area in which individual
traction elements of the plurality of traction elements are located in heel region 110. It will
be appreciated that, in this manner, flex modifier component 208 may be selectively located
so as to modify rigidity and/or flex characteristics of outer sole component 106 substantially
only at selected locations of outer sole component 106, e.g., at a location(s) that is outside
of the area that includes a plurality of traction elements. It further will be appreciated that,

with this configuration, flex modifier component 208 may provide desired rigidity or flex
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characteristics to a selected portion of outer sole component 106 and article of footwear 100
while enabling different desired rigidity and/or flex characteristics and other performance
characteristics at other portions of outer sole component 106 and sole structure 103 for article
of footwear 100.

[0058] A construction of flex modifier component 208 may vary in different
embodiments. Flex modifier component 208 generally may be formed of a fiber material
and a mold material or binder material. In some embodiments, e.g., where outer sole
component 106 is formed of a first mold material, flex modifier component 208 may include
a second mold material that is the same as, or mold compatible with, the first mold material.
It will be appreciated that, with this construction, in some embodiments flex modifier
component 208 may be co-molded with outer sole component 106 by at least one of a
chemical bond and a mechanical bond. In some embodiments, flex modifier component 208
may be co-molded with outer sole component 106 so that flex modifier component 208
generally may be located at an upper or interior surface of outer sole component 106. In
some embodiments, flex modifier component 208 may be co-molded with outer sole
component 106 so that an upper surface of flex modifier component 208 may be substantially
continuous or flush with an upper surface of outer sole component 106. It will be appreciated
that this configuration may facilitate efficient manufacturing using a co-molding process
(see also discussion below). With this configuration, in some embodiments co-molded flex
modifier component 208 may be substantially embedded or incorporated into an upper
surface of a molded body of outer sole component 106.

[0059] Generally, flex modifier component 208 may include a fiber material, mold
material, construction, and configuration that provide desired rigidity and/or flex
characteristics to a selected portion of an outer sole component and sole structure for an
article of footwear. In some embodiments, flex modifier component 208 may be made from
a planar flex modifier material, such as a sheet of flex modifier material.

[0060] FIGS. 3 to 5 illustrate features of embodiments of a planar flex modifier material
and methods for making a flex modifier component from the planar flex modifier material.
FIG. 3 is an exploded perspective view of an embodiment of a multi-layer sheet of flex

modifier material 301 and a removing device 305 for forming a flex modifier component
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having a desired configuration (including at least shape 306) from the sheet of flex modifier
material 301. FIG. 4 is a plan view of an embodiment of a flex modifier component 400
formed from the flex modifier material of FIG. 3 in a removing process. And FIG. Sis a
cross-sectional view of flex modifier component 400 of FIG. 4 taken along lines 5-5 of FIG.
4,

[0061] A construction of flex modifier material 301 may vary in different embodiments.
As shown in FIG. 3, in some embodiments flex modifier material 301 may have a multi-
layer construction including at least one layer of fiber material. As used in this description
and the claims, fiber material means a material made or formed of one or more fiber(s),
where a fiber is an element having high aspect ratio or ratio of length to diameter (or
thickness). For example, in some embodiments, short fibers, also known as discontinuous
fibers, may have an aspect ratio or ratio of length to diameter in a range of 20 to 60. In some
embodiments, long fibers, also known as a continuous fibers, may have an aspect ratio or
ratio of length to diameter in the range of 200 to 500. A fiber material may be formed of
one or more natural fiber(s), one or more man-made fiber(s), or a combination of one or
more natural and/or man-made fibers. In some embodiments, a fiber material may be formed
of cellulose fibers. In some embodiments, a fiber material may be formed of semi-synthetic
fibers, such as rayon, which generally are naturally long-chain polymer structures. In some
embodiments, a fiber material may be formed of synthetic fibers, such as polyamide (e.g.,
nylon) or polyester (e.g., Dacron), which generally are synthesized from low-molecular
weight compounds by a polymerization reaction. In some embodiments, a fiber material
may be a fiber fabric material. In some embodiments, a fiber material may be a non-woven
fiber fabric material, such as a non-woven fiber mat. For example, in some embodiments a
fiber material may be a fusion bonded non-woven fiber fabric material.

[0062] In some embodiments, flex modifier material 301 may include at least one layer
of fiber material and at least one layer of binder or bonding material. In some embodiments,
flex modifier material 301 may include a layer of binder or bonding material and a layer of
fiber material. In some embodiments, flex modifier material 301 may include a layer of
binder or bonding material sandwiched between two layers of fiber material. For example,

as shown in FIG. 3, in some embodiments flex modifier material 301 may include a first
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layer 302, which may be disposed between a second layer 303 and a third layer 304. In some
embodiments, first layer 302 may be a layer of binder or bonding material. In some
embodiments, second layer 303 and third layer 304 each may be layers of fiber material. In
some embodiments, first layer 302 may be an extruded hot melt film material sandwiched
between second layer 303 and third layer 304, which both may be layers of fusion bonded
non-woven fiber fabric material. In some embodiments, third layer 304 may be optional, as
indicated by dashed perimeter lines in FIGS. 3 and 5. In some embodiments, third layer 304
may be made of another material, e.g., a non-fiber material.

[0063] In some embodiments, flex modifier material 301 may include a layer (e.g., first
layer 302 of FIG. 3) formed of a plastic material that may mechanically and/or chemically
bond with a mold material of an outer sole component (e.g., mold compatible with a rubber
mold material of outer sole component 106 of FIG. 2). Examples of such plastic material
may include, but are not limited to, Texon, Nylon 6, Nylon 12, and other polymers or
polyamide (or “PA”) materials that generally exhibit high mechanical strength, high rigidity,
and good stability under heat. Those skilled in the art will be able to select a plastic material
suitable for providing desired mechanical strength, rigidity, and stability characteristics
under heat suitable for a desired flex modifier material.

[0064] A flex modifier component may be formed from a flex modifier material by
various processes in different embodiments. In some embodiments, a flex modifier
component may be removed from a flex modifier material, such as flex modifier material
301 in FIG. 3, by a removing process. In some embodiments, a removing process may
include a cutting or stamping process. As shown in FIG. 3, in some embodiments a removing
process may use a removing device 305. In some embodiments, removing device 305 may
be a stamp, a punch, or a ‘cookie cutter’ device having a cutting element or blade configured
with a hollow construction that defines a desired internal configuration 306. In some
embodiments, a removing process may include pressing down removing device 305, e.g., in
a direction of arrow 307, to stamp or punch through flex modifier material 301 to form a
multi-layer flex modifier component 400, each layer of flex modifier component 400 having
a configuration 306 corresponding to configuration 306 of hollow removing device 305, as

shown by dashed lines 306 in each of first layer 302, second layer 303, and third layer 304
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in FIG. 3. It will be appreciated that a configuration of removing device 305, including
internal shape 306, may be selected to achieve a desired configuration of a resulting flex
modifier component 400 (e.g., corresponding to flex modifier component 208 in FIG. 2)
based on the present disclosure.

[0065] FIG. 4 is a plan view of an embodiment of a multi-layer flex modifier component
400. In some embodiments, flex modifier component 400 may correspond to flex modifier
component 208 in FIG. 2. In some embodiments, flex modifier component 400 may have a
multi-layer construction corresponding to multi-layer flex modifier material 301 and have a
configuration (including at least shape 300), as shown in FIG. 3. In some embodiments, flex
modifier component 400 may be made by a removing process (e.g., a stamping or punching
process) as illustrated in FIG. 3 and may have a configuration (including at least shape 306)
corresponding to an interior configuration 306 of removing device 305 of FIG. 3.

[0066] FIG. 5 is a cross-sectional view of an embodiment of flex modifier component
400 of FIG. 4, taken along section line 5-5 of FIG. 4. In some embodiments, first layer 302
may include a binder or bonding material. In some embodiments first layer 302 may be an
extruded hot melt film layer, such as an extruded thermoplastic hot melt film.

[0067] A construction of second layer 303 and optional third layer 304 may vary in
different embodiments. In some embodiments, second layer 303 and/or optional third layer
304 may be a fiber fabric material, such as a non-woven fiber mat or other non-woven fiber
fabric material. As shown in FIG. 5, in some embodiments second layer 303 and/or third
layer 304 may include a fusion bonded non-woven fiber mat or fiber fabric material. For
example, as shown in FIG. 5, in some embodiments second layer 303 and/or third layer 304
may include a non-woven fiber fabric material that is infused or impregnated with mold
material or other bonding material, illustrated in FIG. 5 as bold dots 514. In some
embodiments, at least a portion of infused mold material or bonding material 514 may be
the same as, or mold compatible or bond compatible with, a material of first layer 302. It
will be appreciated that infusing second layer 303 and/or third layer 304 with a mold material
or bonding material 514 that is mold compatible with a material of first layer 302 may
strengthen flex modifier material 301 of flex modifier component 400. In some

embodiments, at least a portion of infused mold material or bonding material 514 may be
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the same as, or mold compatible or bond compatible with, a material of outer sole component
106. It will be appreciated that infusing second layer 303 and/or third layer 304 with a mold
material or bonding material 514 that is mold compatible or bond compatible with a mold
material of outer sole component 106 may enable co-molding of flex modifier component
400 (e.g., flex modifier component 208) with an outer sole component (e.g., outer sole
component 106 of FIG. 2) including at least one of a chemical bond and a physical or
mechanical bond.

[0068] A configuration of flex modifier component 400, including at least shape, size,
and thickness, may vary in different embodiments. Generally, flex modifier component 400
may have any configuration, including at least shape, size, and thickness, suitable for co-
molding with an outer sole component at a location within a desired area of an outer sole
component.

[0069] Flex modifier component 400 may have any regular or non-regular geometric
shape suitable for providing desired rigidity or flex characteristics at a selected location of
an outer sole component. For example, a shape of flex modifier component 400, or an
element or portion of flex modifier component 400, may include rectangular, trapezoidal,
triangular, circular, elliptical, parabolic, oblong, and other shapes. In some embodiments,
flex modifier component 400 may have a shape that is elongated in a longitudinal direction.
For example, as shown in FIG. 4, in some embodiments flex modifier component 400 may
have a generally rectangular shaped body 402, e.g., having a length Lg 406 and a width Wg
408. In some embodiments, length Lg 406 may be greater than width Wg 408. In some
embodiments, flex modifier component 400 may have a different regular or non-regular
shape generally having length Lg and width Wg. Flex modifier component 400 may have
one or more extended portions. For example, as shown in FIG. 4, in some embodiments flex
modifier component 400 may have a generally rectangular extended portion 404, e.g., having
a length Lxp 410 and a width Wxp 412. In some embodiments, length Lxp 410 may be
greater than width Wxp 412. In some embodiments, length Lxp 410 may be less than width
Wxp 412. In some embodiments, extended portion 404 may have a different regular or non-

regular geometric shape generally having a longitudinal length Lxp and a width Wxp.
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[0070] A thickness of flexible modifier component 400 may vary in different
embodiments. Flex modifier component 400 may have any thickness selected for providing
desired rigidity or flex characteristics to outer sole component 106 and sole structure 103,
As shown in FIG. 5, first layer 302 may have a thickness 506, second layer 303 may have a
thickness 508, optional third layer 304 may have a thickness 510, and flex modifier
component 400 may have a thickness 512, between a first surface (i.e., bottom surface) 502
and a second surface (i.e., top surface) 504, equal to a combined thickness of first layer 302,
second layer 303, and optional fourth layer 304. A thickness of each of first layer 302,
second layer 303, and optional third layer 304 may vary depending on a number of factors
including, but not limited to, a material of each layer and desired rigidity or flex
characteristics of flex modifier component 400, outer sole component 106, and sole structure
103. Those skilled in the art will be able to select a construction and configuration of flex
modifier component 400, including at least materials, shape, size, and thickness, suitable for
providing desired rigidity or flex characteristics and other performance characteristics of flex
modifier component 400, outer sole component 106, and sole structure 103 of article of
footwear 100, based on the present disclosure.

[0071] Molding System Features

[0072]  FIGS. 6 to 8 illustrate embodiments of a molding system for co-molding an outer
sole component with a flex modifier component for a sole structure of an article of footwear.
FIG. 6 is a perspective view of an embodiment of a molding system 600 for co-molding an
outer sole component with a flex modifier component, with molding system 600 in an open,
pre-molding state. FIG. 7 is a perspective view of molding system 600 of FIG. 6 in a closed,
molding state. And FIG. 8 is a perspective view of molding system 600 of FIG. 6 in an open,
post molding state.

[0073] A configuration of molding system 600 for co-molding an outer sole component
with flex modifier component may vary in different embodiments. As shown in FIG. 6, in
some embodiments molding system 600 generally may include a first or lower mold portion
602 having a lower mold surface 603 and a second or upper mold portion 604 having an

upper mold surface 605.
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[0074] A configuration of lower mold portion 602 may vary in different embodiments.
As shown in FIG. 6, in some embodiments lower mold portion 602 may include at least one
mold cavity formed in lower mold surface 603 for molding an outer sole component. For
example, in some embodiments lower mold portion 602 may include a first mold cavity 606
and a second mold cavity 607 formed in lower mold surface 603. In some embodiments, a
configuration of first mold cavity 606 and a configuration of second mold cavity 607 may
be the same. In some embodiments, a configuration of first mold cavity 606 and a
configuration of second mold cavity 607 may be different. For example, in some
embodiments first mold cavity 606 and second mold cavity 607 may be configured for
molding mirror image outer sole components for matching left and right articles of footwear,
e.g., for a pair of same sized articles of footwear. Accordingly, for simplicity of description,
features of first mold cavity 606 will be discussed in detail, and it will be appreciated that
features of second mold cavity 607 may be the same or substantially similar.

[0075] A configuration of mold cavity 606 may vary in different embodiments. Mold
cavity 606 generally may include one or more mold surface features for molding
corresponding features of an outer sole component for an article of footwear. These molded
features may include, but are not limited to, ground surface traction element features and
flex structure or flex zone features located on an exposed lower surface or peripheral edge
surface of an outer sole component for an article of footwear.

[0076] Mold cavity 606 may include at least one mold surface recess for forming a
traction element on an exposed surface of an outer sole component. In some embodiments,
mold cavity 606 may include a plurality of mold surface recesses for forming a plurality of
traction elements. Configurations for each of a plurality of mold surface recesses for forming
a plurality of traction elements may be the same or different, variously may be grouped
together, and/or variously may be arranged or configured to form at least one pattern of
traction elements on an exposed surface of an outer sole component. In some embodiments,
mold cavity 606 may include a plurality of mold surface recesses that are configured for
forming a corresponding first plurality of traction elements in a heel region of an outer sole
component (e.g., in heel region 110 of outer sole component 106). For example, as shown

in FIG. 6, in some embodiments mold cavity 606 may include a first plurality of mold surface
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recesses (e.g., including mold surface recess 651, mold surface recess 652, mold surface
recess 653, and mold surface recess 654) configured for forming respective traction elements
on an exposed surface of an outer sole component (e.g., for forming four generally straight
or planar blade shaped cleats arranged in a generally rectangular pattern in heel region 110
of outer sole component 106). In some embodiments, mold cavity 606 may include a second
plurality of mold surface recesses that are configured for forming a corresponding second
plurality of traction elements in a midfoot region and/or forefoot region of an outer sole
component (e.g., in midfoot region 112 and/or forefoot region 114 of outer sole component
106). For example, as shown in FIG. 6, in some embodiments mold cavity 606 may include
a second plurality of mold surface recesses (e.g., including mold surface recess 661, mold
surface recess 662, mold surface recess 663, and mold surface recess 664) configured for
forming respective traction elements on an exposed surface of an outer sole component (e.g.,
for forming four conical-shaped cleats arranged in a generally rectangular or trapezoidal
pattern in midfoot region 112 and/or forefoot region 114 of outer sole component 106). In
some embodiments, mold cavity 606 may include a third plurality of mold surface recesses
that are configured for forming a corresponding third plurality of traction elements in a
forefoot region and/or toe region of an outer sole component (e.g., in forefoot region 114
and/or toe region 116 of outer sole component 106). For example, as shown in FIG. 6, in
some embodiments mold cavity 606 may include a third plurality of mold surface recesses
(e.g., including mold surface recess 671, mold surface recess 672, mold surface recess 673,
and mold surface recess 674) configured for forming a respective third plurality of traction
elements on an exposed surface of an outer sole component (e.g., for forming four conical-
shaped cleats arranged in a generally rectangular or trapezoidal pattern in forefoot region
114 and/or toe region 116 of outer sole component 106). A number and pattern of mold
surface recesses for forming traction elements or cleats may vary based on desired traction
and performance characteristics of the outer sole component and article of footwear. Those
skilled in the art will be able to select a desired number and/or pattern of mold surface
recesses for forming traction elements or cleats suitable for desired traction and performance

characteristics.
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[0077] In some embodiments, mold cavity 606 may include a mold surface feature
configured for forming a flex structure or flex zone of an outer sole component. For
example, as shown in FIG. 6, in some embodiments mold cavity 606 may include a raised
mold surface feature 614 located in forefoot region 114 of mold cavity 606, where raised
mold surface feature 614 is configured to form a molded outer sole component having a
reduced thickness profile for a flex structure or flex zone. In some embodiments, raised
mold surface feature 614 may be configured to provide a molded outer sole component
having a flex structure or flex zone with a continuous thickness profile, e.g., having a smooth
tapered thickness profile. In some embodiments raised mold surface feature 614 may be
configured to provide a molded outer sole component having a flex structure or flex zone
with a discontinuous thickness profile, e.g., having a stepped thickness profile. In some
embodiments, raised mold surface feature 614 may extend at least substantially across a
medial-lateral width of mold cavity 606. In some embodiments, raised mold surface feature
614 may extend across only a portion of a medial-lateral width of mold cavity 606. In some
embodiments, raised mold surface feature 614 may be located between adjacent pairs of the
second plurality of mold surface recesses and the third plurality of mold surface recesses
(i.e., between the pair of mold surface recess 661 and mold surface recess 664, and the pair
of mold surface recess 672 and mold surface recess 673 ). In some embodiments, a location
of raised mold surfaced feature 614 generally may correspond to a location of metatarsals
adjacent the ball of the foot when disposed within an article of footwear.

[0078] In some embodiments, mold cavity 606 may include at least one mold surface
feature located in forefoot region 114 of mold cavity 606, where the at least one mold surface
feature is configured to form a molded outer sole component having a reduced width profile
for a flex structure or flex zone. As shown in FIG. 6, in some embodiments, mold cavity
606 may include at least one of a notched mold surface portion 681 located at medial side
118 and a notched mold surface portion 682 located at lateral side 120 of mold cavity 606.
In some embodiments, notched mold surface portion 681 and notched mold surface portion
682 may be located between adjacent pairs of the second plurality of mold surface recesses
and the third plurality of mold surface recesses (i.e., between the pair of mold surface recess

661 and mold surface recess 664, and the pair of mold surface recess 672 and mold surface
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recess 673). In some embodiments, the locations of notched mold surface portion 681 and
notched mold surface portion 682 generally may correspond to a location of metatarsals
adjacent the ball of the foot when disposed within an article of footwear. In some
embodiments, notched mold surface portion 681 and notched mold surface portion 682 may
be located to correspond with raised mold surface feature 614.

[0079] A configuration of upper mold portion 604 may vary in different embodiments.
Upper mold portion 604 generally may include mold features that complement mold features
of lower mold portion 602 to form a molded outer sole component.

[0080] Upper mold portion 604 includes at least one mold surface portion for molding an
outer sole component. For example, as shown in FIG. 6, in some embodiments upper mold
portion 604 may include a first mold surface portion 616 that complements first mold cavity
606 of lower mold portion 602 and a second mold surface portion 617 that complements
second mold cavity 607 of lower mold portion 602. In some embodiments, a configuration,
including at least plan shape, of first mold surface portion 616 may be the same or
substantially similar to a configuration of first mold cavity 606, and a configuration,
including at least plan shape, of second mold surface portion 617 may be the same or
substantially similar to a configuration of first mold cavity 607. In some embodiments, a
configuration of first mold surface portion 616 and a configuration of second mold surface
portion 617 may be the same. In some embodiments, a configuration of first mold surface
portion 616 and a configuration of second mold surface portion 617 may be different. For
example, in some embodiments first mold surface portion 616 and second mold surface
portion 617 may be configured for molding mirror image outer sole components for
matching left and right articles of footwear, e.g., a pair of same sized articles of footwear.
Accordingly, for purposes of simplicity, features of first mold surface portion 616 will be
discussed in detail, and it will be appreciated that features of second mold surface portion
617 may be the same or substantially similar.

[0081] Mold surface portion 616 may include one or more mold surface features for
forming various features corresponding to features of mold cavity 606 for forming an outer
sole component of an article of footwear. These molded features may include, but are not

limited to, surface contour features of an upper surface of an outer sole component, e.g., to
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be located next to a foot disposed in an interior of the article of footwear, and flex structure
or flex zone features located on an exposed peripheral edge surface of the outer sole
component. For example, in some embodiments at least a portion of a perimeter edge of
mold surface portion 616 may include a curved surface contour configured to form a lip,
e.g., for following a lower perimeter portion of an upper (e.g., upper 102 of assembled article
of footwear 100 in FIGS. 1 and 2). As shown in FIG. 6, in some embodiments mold surface
portion 616 may include a notched mold surface portion 683 located at medial side 118 and
a notched mold surface portion 684 (see also FIG. 8) located at lateral side 120 of mold
surface portion 616. In some embodiments, a location of notched surface portion 683 and
notched surface portion 684 of mold surface portion 616 may correspond with notched
surface portion 681 and notched surface portion 682 of mold cavity 606.

[0082] FIGS. 6 to 8 illustrate exemplary processes for molding an outer sole component
with a co-molded flex modifier component for a sole structure of an article of footwear using
amolding system of FIG. 6. In some embodiments, these processes may be used for molding
outer sole component 106 with co-molded flex modifier component 208 of FIG. 2.

[0083] As shown in FIGS. 6 to 8, processes for molding an outer sole component with
co-molded flex modifier component may include disposing an outer sole component blank
and a flex modifier component in a mold cavity of the molding system and closing the
molding system under pressure and/or heat to co-mold the outer sole component blank and
flex modifier component to form an outer sole component with a co-molded flex modifier
component. For example, as shown in FIG. 6, in some embodiments a first outer sole
component blank 620 and a second outer sole component blank 621 respectively may be
disposed in first mold cavity 606 and second mold cavity 607 of lower mold portion 602, a
first flex modifier component 622 and a second flex modifier component 623 respectively
may be disposed at selected locations on upper surfaces of first outer sole component blank
620 and second outer sole component blank 621, and upper mold portion 604 may be closed,
e.g., in a direction of arrows 630. In some embodiments, a configuration, including at least
size and shape, of first outer sole component blank 620 and second outer sole component
blank 621 may be selected to generally correspond to a configuration of respective mold

cavity 606 and mold cavity 607 of lower mold portion 602 and corresponding mold surface
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portion 616 and mold surface portion 617 of upper mold portion 604. In some embodiments,
a volume of mold material of each of outer sole component blank 620 and outer sole
component blank 621 may be selected to generally correspond to a volume of respective
mold cavity 606 and mold cavity 607 of lower mold portion 602 and corresponding mold
surface portion 616 and mold surface portion 617 of upper mold portion 604. It will be
appreciated that, in this manner, a process of molding an outer sole component with co-
molded flex modifier component using molding system 600 may enable the mold material
to flow and fully fill all mold features of mold cavity 606 and mold cavity 607 and minimize
an amount of loss of mold material.

[0084] FIG. 7 illustrates molding system 600 in a closed, molding state. For example, as
shown in FIG. 7, upper mold component 604 may be closed in a direction of arrows 702 to
engage lower mold component 602 and close molding system 600. In some embodiments,
at least one of heat and/or pressure (e.g., in a direction of closing the molding system) may
be applied to at least one of lower mold portion 602 and/or upper mold portion 604, at a
temperature and/or at a pressure and for a time sufficient to co-mold a mold material of outer
sole component blank 620 and a mold material of flex modifier component 622. After co-
molding outer sole component blank 620 and flex modifier component 622 in molding
system 600 for a desired molding time, application of pressure may be released and/or
application of heat may be removed.

[0085] FIG. 8 illustrates molding system 600 in an open, post molding state. As shown
in FIG. 8, after a molding process using mold system 600 upper mold portion 604 may be
removed from lower mold portion 602, e.g., by opening upper mold portion 602 in a
direction of arrows 802. As shown in FIG. 8, in some embodiments a first unfinished molded
outer sole component 804 and a second unfinished molded outer sole component 805 may
have excess or residual mold material located at one or more perimeter portion(s) of mold
cavity 606 and/or mold cavity 607 of lower mold portion 602. For simplicity of description,
this disclosure will describe these features with respect to first unfinished molded outer sole
component 804. For example, as shown in FIG. 8, in some embodiments excess or residual
mold material may form one or more fin(s) of mold material between lower mold portion

602 and upper mold portion 604 at one or more peripheral portion(s) of mold cavity 606. In
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some embodiments, mold cavity 606 may be provided with a reserve mold material recess
(not shown) that is in fluid communication with mold cavity 606, e.g., at a peripheral edge
of a mold surface of mold cavity 606, into which excess or residual mold material in mold
cavity 606 may flow during a molding process. In this case, in some embodiments a
resulting unfinished molded outer sole component 804 may include a residual molded
feature (such as a fin 903, shown in FIG. 9, described below) formed by excess or residual
mold material on an exposed surface of molded outer sole component 804. Those skilled in
the art will appreciate molding materials and molding processes suitable for controlling an
amount of mold material used and resulting residual or excess mold material.

[0086] FIG. 9 illustrates in top plan view an embodiment of an unfinished molded outer
sole component 900 including an outer sole component body 902 with a co-molded flex
modifier component 904, removed from a mold system but prior to a finishing process. In
some embodiments, unfinished molded outer sole component 900 may correspond to molded
outer sole component 804 or molded sole component 805 of FIG. 8. As shown in FIG. 9, in
some embodiments unfinished molded outer sole component 900 may include outer sole
component body 902 having one or more fin(s) 903 of mold material extending from a
peripheral edge, e.g., a medial and/or lateral side edge, of body 902. One or more fin(s) 903
or other molded feature of excess or residual mold material may be removed from body 902
in a removing process, such as a cutting process, using a removal device 906, such as a knife
blade, a heat blade, a laser cutter, or another cutting device. Those skilled in the art will be
able to select a finishing process suitable for providing desired finished appearance and
performance characteristics based on the present disclosure.

[0087] FIGS. 10 to 12 illustrate embodiments of an outer sole component with a co-
molded flex modifier component. FIG. 10 illustrates in top plan view embodiments of an
outer sole component 1000. FIG. 11 is a cross-sectional view of outer sole component 1000
of FIG. 10, taken along section line 11-11 of FIG. 10. And FIG. 12 is a side perspective
view of outer sole component 1000 of FIGS. 10 and 11 in a flexed configuration. In some
embodiments, outer sole component 1000 may correspond to molded outer sole component
900 of FIG. 9 following a finishing process (i.e., post finishing process). Accordingly, for

simplicity of description, elements of outer sole component 1000 may be indicated with
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corresponding reference numbers from unfinished molded outer sole component 900 of FIG.
9. In some embodiments, outer sole component 1000 may result directly from a molding
process of molding system 600 of FIGS. 6 to 8, without requiring any finishing process. For
example, in some embodiments a volume of mold material in a molding process of FIGS. 6
to 8 may be selected so that no excess or residual mold material results from the molding
process. In some embodiments, outer sole component 1000 may correspond to outer sole
component 106 of outer sole structure 103 of FIG. 2. Accordingly, elements of outer sole
component 1000 may be indicated with corresponding reference numbers from outer sole
component 106 of FIG. 2 to describe certain features of outer sole component 1000.

[0088] As shown in FIG. 10, in some embodiments body 902 of outer sole component
1000 may be co-molded with flex modifier component 904. In some embodiments, flex
modifier component 904 may correspond to flex modifier component 208 of FIG. 2. In some
embodiments, flex modifier component 904 may correspond to flex modifier component 400
of FIGS. 4 and 5. In some embodiments, flex modifier component 904 may correspond to
flex modifier component 622 or flex modifier component 623 in a molding process of FIGS.
6 to 8.

[0089] A construction of body 902 may vary in different embodiments. Body 902 of
outer sole component 1000 generally may be formed of any material suitable for contact
with a ground surface. In some embodiments, outer sole component 1000 may be formed
of an abrasion resistant material. In some embodiments, outer sole component 1000 may be
formed of a mold material, such as a rubber mold material, by a molding process using a
molding system and molding process of FIGS. 6 to 8.

[0090] Outer sole component 1000 may include at least one traction element on an
exposed or bottom surface of outer sole component 1000. As shown in FIGS. 10 to 12, in
some embodiments outer sole component 1000 may include one or more traction elements
in one or more regions of outer sole component 1000, e.g., in one or more of heel region
110, midfoot region 112, forefoot region 114, and/or toe region 116 of outer sole component
1000. As shown in FIGS. 10 to 12, in some embodiments outer sole component 1000 may
include a first plurality of traction elements in heel region 110. As shown in FIG. 10, in

some embodiments outer sole component 1000 may include four traction elements (e.g.
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traction element 951, traction element 952, traction element 953, and traction element 954)
arranged in a pattern around a central portion 908 of heel region 110. As shown in FIGS.
10 to 12, in some embodiments the first plurality of traction elements may be blade cleats
arranged in a generally rectangular or trapezoidal pattern. In some embodiments, outer sole
component 1000 may include a second plurality of traction elements, e.g., in midfoot region
112 and/or forefoot region 114. As shown in FIG. 10, in some embodiments outer sole
component 1000 may include four traction elements (e.g., traction element 961, traction
element 962, traction element 963, and traction element 964) arranged in a pattern in midfoot
region 112 and/or forefoot region 114. As shown in FIGS. 10 to 12, in some embodiments
the second plurality of traction elements may be conical-shaped cleats arranged in a
generally rectangular or trapezoidal pattern. In some embodiments, outer sole component
1000 may include a third plurality of traction elements in forefoot region 114 and/or toe
region 116. As shown in FIG. 10, in some embodiments outer sole component 1000 may
include four traction elements (e.g., traction element 971, traction element 972, traction
element 973, and traction element 974) arranged in a pattern in forefoot region 114 and/or
toe region 116. As shown in FIGS. 10 to 12, in some embodiments the third plurality of
traction elements may be conical-shaped cleats arranged in a generally rectangular or
trapezoidal pattern. In some embodiments, one or more of these traction elements may be
integrally molded as a single piece with outer sole component 1000, e.g., in a molding system
and process of FIGS. 6 to 8. It will be appreciated that such molding system and process
thus may provide significant advantages in cost and manufacturing. Those skilled in the art
will appreciate alternative traction element structures, patterns, and methods of manufacture
suitable for a desired article of footwear and desired performance characteristics.

[0091] A thickness profile of outer sole component 1000 may vary in different
embodiments. Quter sole component 1000 may include a thickness profile that provides
desired rigidity characteristics and/or facilitates bending or flex characteristics of outer sole
component 1000. As shown in FIG. 11, in some embodiments outer sole component 1000
generally may have a thickness profile including a thickness 1102 at flex modifier
component 904 and portions of outer sole component 1000 located proximate to flex

modifier component 904, a thickness 1104 in forefoot region 114, a thickness 1106 in a flex
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structure or flex zone 912, a thickness 1108 in toe region 116, and a thickness 1110 in heel
region 110. As discussed below, controlling a thickness profile of outer sole component
1000 may facilitate controlling rigidity, bending, flex, and other performance characteristics
of outer sole component 1000.

[0092] A thickness profile of outer sole component 1000 in midfoot region 112 may vary
in different embodiments. Outer sole component 1000 may have a thickness profile
including a thickness 1102 in midfoot region 112 sufficiently thick to enable flex modifier
component 904 to be substantially embedded in, and co-molded with, outer sole component
body 902. For example, in some embodiments thickness 1102 may be approximately 2 to 3
mm greater than a thickness of adjacent portions of outer sole component 1000, e.g.,
thickness 1104 at forefoot region 114 and/or thickness 1110 at heel portion 110. It will be
appreciated that this configuration may enable outer sole component 1000 and flex modifier
component 904 to be at least substantially embedded in body 902 of outer sole component
1000 and/or co-molded with body 902 of outer sole component 1000 including at least one
of a chemical bond and a mechanical bond.

[0093] In some embodiments, outer sole component 1000 may have a thickness profile
including a reduced thickness on medial side 118 and/or lateral side 120 at midfoot region
112 of outer sole component 904. In some embodiments, outer sole component 1000 may
have a thickness profile that tapers in a medial and/or lateral direction from flex modifier
component 904. It will be appreciated that such a tapered configuration may provide or
facilitate a desired torsional rigidity characteristic of outer sole component 1000 at midfoot
region 112. It also will be appreciated that controlling a configuration (including at least
thickness, width, and shape) of flex modifier component 904 may facilitate controlling a
torsional rigidity characteristic of outer sole component 1000 about midfoot region 112. It
further will be appreciated that controlling a thickness profile of midfoot region 112,
including thickness 1102 and a thickness of portions of body 902 medial and lateral of flex
modifier component 904, may enable or facilitate providing desired rigidity, flex, and
performance characteristics of outer sole component 1000 at midfoot region 112.

[0094] A thickness profile of outer sole component 1000 may cooperate with a

configuration, location, and orientation of co-molded flex modifier component 904 to
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provide desired flex modification characteristics of outer sole component 1000. In some
embodiments, a configuration (including at least size and shape), location, and/or orientation
of flex modifier component 904 may be selected to cooperate with other features of outer
sole component 1000 to provide desired rigidity, flex, and/or other performance
characteristics. For example, as shown in FIGS. 10 to 12, in some embodiments a
configuration, location, and orientation of flex modifier component 904 may cooperate with
a location of at least the third plurality of traction elements located in heel region 110. In
some embodiments, flex modifier component 904 may have an elongated body 904 and an
extended portion 905 that have a configuration, location, and orientation that cooperate with
a configuration (including at least number and/or pattern) of the third plurality of traction
elements in heel region 110. In some embodiments, a location and orientation of flex
modifier component 904 may be selected relative to other features of outer sole component
1000 to facilitate a desired relative location and/or orientation of flex modifier component
904. As shown in FIG. 10, in some embodiments flex modifier component 904 may have a
generally rectangular body 904 with a generally rectangular extended portion 905, where
body 904 generally is located in midfoot region 112 and oriented at an angle relative to a
longitudinal or lateral direction of outer sole component 1000 (e.g., in some embodiments
flex modifier component 904 may be oriented at an angle o relative to generally longitudinal
section line 11-11). In this configuration, extended portion 905 may extend into central
region 908 of heel region 110 between the third plurality of traction elements (e.g., between
traction element 951, traction element 952, traction element 953, and traction element 954).
It will be appreciated that this configuration, location, and orientation of flex modifier
component 904 may provide a desired first rigidity or flex characteristic and first torsional
rigidity characteristic in midfoot region 112, a desired second rigidity or flex characteristic
in at least a portion of central region 908 of heel region 110, and a desired third rigidity or
flex characteristic in an area of heel region 110 including the third plurality of traction
elements but excluding at least a portion of central region 908 that includes extended portion
905 of flex modifier component 904. Those skilled in the art will be able to select a desired
configuration, location, and/or orientation of flex modifier component 904, including any

extended portion (e.g., extended portion 905), and a desired configuration of traction
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elements or other features of outer sole component 1000, suitable for achieving desired
rigidity, flex, and other performance characteristics of outer sole component 1000 and a sole
structure and article of footwear incorporating outer sole component 1000.

[0095] A thickness profile of outer sole component 1000 in heel region 110 may vary in
different embodiments. In some embodiments, outer sole component 1000 may have a
thickness profile including a reduced thickness profile in heel region 110, e.g., where a
thickness 1110 is less than a thickness 1102. In some embodiments, outer sole component
1000 may include a tapered thickness profile in at least a portion of a direction from midfoot
region 112 to heel region 110. In some embodiments, as shown in FIGS. 11 and 12, outer
sole component 1000 may include a thickness profile that forms a cupped configuration in
heel region 110 that is configured to receive and securely support a heel of a foot with
comfort. It will be appreciated that such a configuration, including a reduced thickness or
tapered thickness profile, also may provide desired rigidity, flex, and/or performance
characteristics in heel region 110.

[0096] A thickness profile of outer sole component 1000 in forefoot region 114 and toe
region 116 may vary in different embodiments. In some embodiments outer sole component
1000 may include a thickness profile that forms a flex structure or flex zone that facilitates
localized bending and flexing of outer sole component 1000 in forefoot region 114 and/or
toe region 116. For example, as shown in FIGS. 10 to 12, in some embodiments outer sole
component 1000 may include a flex structure or flex zone 912 in forefoot region 114. In
some embodiments, flex structure or flex zone 912 may be located in forefoot region 114
between the second plurality of traction elements generally located in midfoot region 112
and/or forefoot region 114 and the third plurality of traction elements located in forefoot
region 114 and/or toe region 116. In some embodiments, flex structure or flex zone 912 may
be located below metatarsals proximate the ball of the foot, where a foot is located in an
article footwear including outer sole component 1000. In some embodiments, outer sole
component 1000 may include a thickness profile that facilitates bending or flexing
characteristics at flex structure or flex zone 912 of outer sole component 1000. For example,
as shown in FIGS. 10 to 12, in some embodiments outer sole component 1000 may include

a thickness profile that tapers down from thickness 1104 in forefoot region 114 to thickness
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1106 at flex structure or flex zone 912 and tapers back up to thickness 1108 at toe region
116. That is, in some embodiments thickness 1106 may be less than at least one of thickness
1104 and thickness 1108. In some embodiments, thickness 1104 may be greater than
thickness 1108. And in some embodiments, outer sole component 1000 generally may taper
in a direction from flex modifier component 904 to toe region 116. Those skilled in the art
will be able to select a thickness profile suitable for providing a desired flexing and/or
bending characteristic in forefoot region 114 (and toe region 116), including at flex structure
or flex zone 912.

[0097] A width profile of outer sole component 1000 at flex structure or flex zone 912
may vary in different embodiments. In some embodiments, outer sole component 1000 may
include a notched or cut-out portion located on a medial side and/or a lateral side in forefoot
region 114 that facilitates localized bending or flexing of outer sole component 1000, e.g.,
at flex structure or flex zone 912 in forefoot region 114. For example, as shown in FIG. 10,
in some embodiments a first notched or cut-out portion 914 and/or a second notched or cut-
out portion 916 may be provided on opposing medial side 118 and lateral side 120 of outer
sole component 1000. In some embodiments, notched or cut-out portion 914 and/or notched
or cut-out portion 916 may form flex structure or flex zone 912 of outer sole component
1000. In some embodiments, notched or cut-out portion 914 and/or notched or cut-out
portion 916 may correspond and cooperate with a tapered thickness profile of flex structure
or flex zone 912. In some embodiments, outer sole component 1000 may include a width
profile that tapers down from a width 1002 at forefoot region 114 to a width 1004 in flex
structure or flex zone 912 back up to a width 1006 adjacent toe region 116. It will be
appreciated that such a tapered width configuration may facilitate localized bending and
flexing at flex structure or flex zone 912 of outer sole component 1000. Those skilled in the
art will appreciate alternative notched or cut-out configurations suitable for providing
desired flexing, bending, or other performance characteristics of outer sole component 1000.
[0098] It will be appreciated that each of the above embodiments, including a thickness
profile and/or width profile at flex structure or flex zone 912, may provide desired rigidity
and flex characteristics at flex structure or flex zone 912. It further will be appreciated that

each of these embodiments may facilitate a smooth response characteristic (e.g., bending
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without buckling of the sole structure) and other desired performance characteristics for a
sole structure and article of footwear, e.g., when outer sole component 1000 of the sole
structure and article of footwear is bent or flexed at flex structure or flex zone 912 in a
direction of arrow 1210 of FIG. 12.

[0099] Manufacturing Process Features

[00100] FIG. 13 is a flow diagram illustrating processes for making a flex modifier
component. As shown in FIG. 13, in some embodiments a method for making a flex
modifier component generally may include processes of preparing a flex modifier material
1301 and forming a flex modifier component from the flex modifier material 1302.

[00101] Process 1301 may vary in different embodiments. In some embodiments, process
1301 may include preparing a sheet of flex modifier material. For example, in some
embodiments process 1301 may include preparing a multi-layer sheet of flex modifier
material, as illustrated in FIG. 3. In some embodiments, process 1301 may include preparing
a multi-layer sheet of flex modifier material including at least one fiber material layer and at
least one binder or bonding material layer. In some embodiments, process 1301 may include
preparing a multi-layer sheet of flex modifier material, e.g., having an extruded hot melt film
sandwiched between fiber fabric material layers, as illustrated in FIGS. 3 to 5.

[00102] Process 1302 may vary in different embodiments. In some embodiments, process
1302 may include removing a flex modifier component from a sheet of flex modifier
material. In some embodiments, process 1302 may include removing a flex modifier
component from a sheet of flex modifier material using a removing device, such as a cutting
device, a stamp device, or a cookie cutter device, as illustrated in FIG. 3.

[00103] FIG. 14 is a flow diagram illustrating processes for making a sole structure for an
article of footwear including an outer sole component with a co-molded flex modifier
component. As shown in FIG. 14, in some embodiments a method for making a sole
structure for an article of footwear may include placing an outer sole component blank and
a flex modifier component in a molding system (process 1401), and co-molding the outer
sole component blank and the flex modifier component to form an outer sole component
with a co-molded flex modifier component in the molding system (process 1402). In some

embodiments, a method for making a sole structure for an article of footwear optionally may
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include finishing a molded outer sole component with a co-molded flex modifier component
(process 1403), and/or associating one or more other components with the molded outer sole
component with a co-molded flex modifier component (process 1404). Optional processes
1403 and 1404 are illustrated in FIG. 14 using dashed lines.

[00104] Process 1401 may vary in different embodiments. In some embodiments, process
1401 may include disposing an outer sole component blank in a first (e.g., lower) mold
portion of a molding system that is configured to mold an outer sole component having a
desired configuration, including at least size and shape, disposing a flex modifier component
at a desired location (at least longitudinal and/or lateral location and orientation) on an
exposed top or upper surface of the outer sole component blank, closing a second (e.g.,
upper) mold portion of the molding system with the first mold portion of the molding system,
and co-molding the outer sole component blank with the flex modifier component in the
molding system, e.g., using a hot press molding process. In some embodiments, disposing
a flex modifier component on an exposed upper surface of an outer sole component blank
may include locating the flex modifier component, or a portion of the flex modifier
component (e.g., an extended portion of the flex modifier component), relative to one or
more mold features of a mold cavity of the molding system. For example, in some
embodiments disposing a flex modifier component on an exposed upper surface of the outer
sole component blank may include locating an extended portion of the flex modifier relative
to one or more recess features of the mold cavity that correspond to one or more traction
element(s) of a molded outer sole component formed by the molding system. In some
embodiments, disposing the flex modifier component on an exposed upper surface of the
outer sole component blank may include orienting the flex modifier component relative to
the outer sole component blank or mold cavity of the molding system. For example, in some
embodiments disposing the flex modifier component on the exposed upper surface of the
outer sole component blank may include disposing the flex modifier component at a desired
angle o relative to a longitudinal and/or lateral direction of a molded outer sole component
formed by the molding system.

[00105] In some embodiments, process 1402 may include co-molding a mold material of

the flex modifier component with a mold material of the outer sole component blank. For
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example, in some embodiments an outer sole component blank may include a first mold
material and a flex modifier component may include a fiber material that is infused or
impregnated with a second mold material that is the same as, or mold compatible with, the
first mold material, and process 1402 may include co-molding the outer sole component
blank and the flex modifier component using a hot press molding process that naturally fuses
or blends the mold material of the flex modifier component with the mold material of the
outer sole component so that the flex modifier component is at least one of chemically and
mechanically bonded with the molded outer sole component formed by the molding system.
In some embodiments, a hot press molding process may be controlled to co-mold a plastic
mold material of a flex modifier component with a rubber mold material of an outer sole
component at a temperature and pressure and for a time sufficient to co-mold the mold
materials but not overcook the rubber mold material so as to make the molded rubber
material brittle. It will be appreciated that such hot press molding process may improve a
durability of the molded rubber outer sole component, and may reduce or eliminate any need
for applying any final coating to the molded rubber or for performing any other finishing
process of the molded outer sole component.

[00106] In some embodiments, optional process 1403 may include finishing a peripheral
edge of the outer sole component. In some embodiments, finishing a peripheral edge may
include removing a fin or web of mold material from the molded outer sole component, e.g.,
by a cutting or trimming process using a removing device, such as a knife blade, a hot melt
blade, a laser cutter, or another cutting device.

[00107] In someembodiments, optional process 1404 may include associating one or more
additional components with an outer sole component and co-molded flex modifier
component. For example, in some embodiments an outer sole component with a co-molded
flex modifier component may be associated with an optional midsole component to form a
multi-layer sole structure for an article of footwear. In some embodiments, an outer sole
component with a co-molded flex modifier component may be associated with one or more
removable traction elements. In some embodiments, an outer sole component with a co-
molded flex modifier component may be directly or indirectly (e.g., via an optional midsole)

associated with an upper to form an article of footwear.
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[00108] Benefits explained herein with respect to different elements of, or processes for
making, outer sole component 106, sole structure 103, outer sole component 900, and outer
sole component 1000 may be provided by the elements or processes individually, and further
may be increased by combining certain of the elements or processes together.

[00109] The following Clauses provide an exemplary configuration for an article of
footwear described above.

[00110] Clause 1: A sole structure for an article of footwear comprising an outer sole
component formed of a first mold material, the outer sole component having an exposed
surface configured to engage a ground surface and an interior surface opposite the exposed
surface and a flex modifier component, the flex modifier component being formed of a fiber
material and a second mold material, the flex modifier component being co-molded with the
outer sole component at the interior surface of the outer sole component.

[00111] Clause 2: The sole structure according to Clause 1, wherein the flex modifier
component has a multi-layer construction that includes at least a first layer of fiber material.
[00112] Clause 3: The sole structure according to Clause 2, wherein the at least first layer
of fiber material includes a non-woven fiber fabric material.

[00113] Clause 4: The sole structure according to Clause 2, wherein the at least first layer
of fiber material includes a fusion bonded non-woven fiber fabric material.

[00114] Clause 5: The sole structure according to Clause 2, wherein the at least first layer
of fiber material is impregnated with a polymer material.

[00115] Clause 6: The sole structure according to Clause 5, wherein the polymer material
is mold compatible with the first mold material of the outer sole component.

[00116] Clause 7: The sole structure according to Clause 5, wherein the polymer material
is a styrene-coated polymer material.

[00117] Clause 8: The sole structure according to Clause 2, wherein the multi-layer
construction includes an extruded hot melt film.

[00118] Clause 9: The sole structure according to Clause 2, wherein the multi-layer

construction includes an extruded hot melt film sandwiched between fiber material layers.
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[00119] Clause 10: The sole structure according to Clause 2, wherein the multi-layer
construction includes an extruded thermoplastic hot melt film sandwiched between fusion
bonded non-woven fiber fabric material layers impregnated with styrene-coated polymer.
[00120] Clause 11: The sole structure according to Clause 1, wherein the flex modifier
component is co-molded with the outer sole component such that the second mold material
of the flex modifier component fuses or blends with the first mold material of the outer sole
component to create a chemical and mechanical bond.

[00121] Clause 12: The sole structure according to Clause 1, wherein the outer sole
component has a first configuration, the flex modifier component has a second configuration,
and the flex modifier component is disposed at a location of the outer sole component
selected so that the second configuration of the flex modifier component cooperates with the
first configuration of the outer sole component to modify a flex characteristic of the outer
sole component substantially only at the selected location of the outer sole component.
[00122] Clause 13: The sole structure according to Clause 12, wherein the second
configuration of the flex modifier component includes an elongated shank that extends
through a midfoot region of the sole structure generally from a heel region to a forefoot
region of the sole structure.

[00123] Clause 14: The sole structure according to Clause 13, wherein the elongated shank
is generally rectangular.

[00124] Clause 15: The sole structure according to Clause 13, wherein the first
configuration of the outer sole component includes a plurality of traction elements arranged
in a pattern, and the elongated shank has at least one extended portion that extends within a
region located between the plurality of traction elements of the first configuration of the
outer sole component.

[00125] Clause 16: The sole structure according to Clause 1, wherein the outer sole
component has a first configuration including a plurality of traction elements arranged in a
forefoot region and a heel region of the outer sole component, the flex modifier component
has a second configuration including an elongated shank that extends through a midfoot
region of the outer sole component generally from the heel region to the forefoot region of

the outer sole component, and the flex modifier component is disposed at a location of the
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outer sole component selected so that the second configuration of the flex modifier
component cooperates with the first configuration of the outer sole component to modify a
flex characteristic of the outer sole component substantially only at the selected location of
the outer sole component outside of an area that includes the plurality of traction elements.
[00126] Clause 17: An article of footwear, comprising an upper and a sole structure
associated with the upper. The sole structure including an outer sole component formed of a
first mold material, the outer sole component having an exposed surface configured to
engage a ground surface and an interior surface opposite the exposed surface and a flex
modifier component. The flex modifier component being formed of a fiber material and a
second mold material. The flex modifier component being co-molded with the outer sole
component at the interior surface of the outer sole component.

[00127] Clause 18: The article of footwear according to Clause 17, wherein the sole
structure further includes a midsole component disposed between the upper and the outer
sole component with the co-molded flex modifier component.

[00128] Clause 19: A method of making a sole structure for an article of footwear,
comprising disposing an outer sole component blank of a first mold material in a mold cavity
of a molding system that is configured to correspond with an outer sole component of the
sole structure, disposing a flex modifier component that includes a fiber material and a
second mold material on an exposed upper surface of the outer sole component blank and
co-molding the outer sole component blank and the flex modifier component in the molding
system to form the outer sole component, with the co-molded flex modifier component
located at an interior surface of the outer sole component.

[00129] Clause 20: The method according to Clause 19, further comprising preparing a
multi-layer flex modifier material including an extruded thermoplastic hot melt film
sandwiched between fusion bonded non-woven fiber fabric material impregnated with a
styrene-coated polymer and forming the flex modifier component from the multi-layer flex
modifier material.

[00130] While various embodiments 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 embodiments and implementations are possible. Accordingly, the
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embodiments are not to be limited except in light of the attached claims and their equivalents.
Also, various modifications and changes may be made within the scope of the attached

claims.
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CLAIMS

WHAT IS CLAIMED IS:

1. A sole structure for an article of footwear, comprising:
an outer sole component formed of a first mold material, the outer sole
component having an exposed surface configured to engage a ground surface and an interior
surface opposite the exposed surface; and
a flex modifier component, the flex modifier component being formed of a fiber
material and a second mold material, the flex modifier component being co-molded with the

outer sole component at the interior surface of the outer sole component.

2. The sole structure according to claim 1, wherein the flex modifier component

has a multi-layer construction that includes at least a first layer of fiber material.

3. The sole structure according to claim 2, wherein the at least first layer of fiber

material includes a non-woven fiber fabric material.

4. The sole structure according to claim 2, wherein the at least first layer of fiber

material includes a fusion bonded non-woven fiber fabric material.

5. The sole structure according to claim 2, wherein the at least first layer of fiber

material is impregnated with a polymer material.

6. The sole structure according to claim 5, wherein the polymer material is mold

compatible with the first mold material of the outer sole component.

7. The sole structure according to claim 5, wherein the polymer material is a

styrene-coated polymer material.
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8. The sole structure according to claim 2, wherein the multi-layer construction

includes an extruded hot melt film.

9. The sole structure according to claim 2, wherein the multi-layer construction

includes an extruded hot melt film sandwiched between fiber material layers.

10. The sole structure according to claim 2, wherein the multi-layer construction
includes an extruded thermoplastic hot melt film sandwiched between fusion bonded non-

woven fiber fabric material layers impregnated with styrene-coated polymer.

11.  The sole structure according to claim 1, wherein the flex modifier component
is co-molded with the outer sole component such that the second mold material of the flex
modifier component fuses or blends with the first mold material of the outer sole component

to create a chemical and mechanical bond.

12. The sole structure according to claim 1, wherein the outer sole component
has a first configuration, the flex modifier component has a second configuration, and the
flex modifier component is disposed at a location of the outer sole component selected so
that the second configuration of the flex modifier component cooperates with the first
configuration of the outer sole component to modify a flex characteristic of the outer sole

component substantially only at the selected location of the outer sole component.

13.  The sole structure according to claim 12, wherein the second configuration
of the flex modifier component includes an elongated shank that extends through a midfoot
region of the sole structure generally from a heel region to a forefoot region of the sole

structure.

14. The sole structure according to claim 13, wherein the elongated shank is

generally rectangular.
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15.  The sole structure according to claim 13, wherein the first configuration of
the outer sole component includes a plurality of traction elements arranged in a pattern, and
the elongated shank has at least one extended portion that extends within a region located
between the plurality of traction elements of the first configuration of the outer sole

component.

16. The sole structure according to claim 1, wherein the outer sole component
has a first configuration including a plurality of traction elements arranged in a forefoot
region and a heel region of the outer sole component, the flex modifier component has a
second configuration including an elongated shank that extends through a midfoot region of
the outer sole component generally from the heel region to the forefoot region of the outer
sole component, and the flex modifier component is disposed at a location of the outer sole
component selected so that the second configuration of the flex modifier component
cooperates with the first configuration of the outer sole component to modify a flex
characteristic of the outer sole component substantially only at the selected location of the

outer sole component outside of an area that includes the plurality of traction elements.
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17. An article of footwear, comprising:
an upper; and
a sole structure associated with the upper, the sole structure including:
an outer sole component formed of a first mold material, the outer
sole component having an exposed surface configured to engage a ground surface and an
interior surface opposite the exposed surface; and
a flex modifier component, the flex modifier component being formed of a
fiber material and a second mold material, the flex modifier component being co-molded

with the outer sole component at the interior surface of the outer sole component.

18. The article of footwear according to claim 17, wherein the sole structure
further includes a midsole component disposed between the upper and the outer sole

component with the co-molded flex modifier component.

19. A method of making a sole structure for an article of footwear, comprising:

disposing an outer sole component blank of a first mold material in a mold cavity of
a molding system that is configured to correspond with an outer sole component of the sole
structure;

disposing a flex modifier component that includes a fiber material and a second mold
material on an exposed upper surface of the outer sole component blank; and

co-molding the outer sole component blank and the flex modifier component in the
molding system to form the outer sole component, with the co-molded flex modifier

component located at an interior surface of the outer sole component.
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20.  The method according to claim 19, further comprising;
preparing a multi-layer flex modifier material including an extruded
thermoplastic hot melt film sandwiched between fusion bonded non-woven fiber fabric
material impregnated with a styrene-coated polymer; and
forming the flex modifier component from the multi-layer flex modifier

material.
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