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(54) Title: ARTICLE OF FOOTWEAR HAVING GROUND SURFACE MATERIAL ACCUMULATION PREVENTION
STRUCTURE

FIG. 1

(57) Abstract: An article of footwear includes a sole having a lower surface, and a reactive element disposed on the lower surface of
the sole. The reactive element has an exposed surface, and the reactive element is configured to transition the exposed surface
between a first state and a second state in response to a compression force applied to the reactive element by an external ground sur -
face in a user activity, to prevent accumulation of ground surface material, such as mud, dirt, clay, sand, slush, etc., compacting on
the sole of the article of footwear in the user activity. The reactive element may include an elastomeric dome shaped popper that
compresses flat in response to a compression force and then pops back to a non- compressed state in response to release of the com-
pression force.
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ARTICLE OF FOOTWEAR HAVING GROUND SURFACE MATERIAL
ACCUMULATION PREVENTION STRUCTURE

FIELD

{00011 The present invention relates generally to an article of footwear

and, more particularly, 1o a sports shoe with cleats.

SACKGROUND

{00021 An article of footwear may be used on many allernative types of
ground surfaces. An article of footwear having at least one ground surface
fraction element mav be used io provide betier traction on certain types of
ground surface. In each case, use of an article of footwear in some lypes of
ground surfaces, e.g., mud or siush, may result in accumulation of compacied
ground surface material on the lower surface of the article of footwear.
Accumulation of ground surface malerial on the lower surface of an article of
footwear may reduce fraction of the article of footwear and/or adversely affect

performance characteristics of the articie of footwear and the user.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0003]  The invention may be better understood with reference (o the
following drawings and description. Components in the figures are not
necessarily to scale, emphasis instead being placed upon illustrating principles of
the invention. In the figures, like reference numerals designale corresponding
parts throughout the different views, with the initial digit{s} of each reference
number indicating the figure in which the feature is first shown.

[G004] FIG. 1 is a perspective view of an embodiment of an arlicle of
foctwear including ground surface material accumulation prevention structure
according to the present invention.

[0005] FiG. 2 is a plan view of an embodiment of a lower surface of the
article of footwear of FIG. 1 illustrating a configuration of ground surface material
accumulation prevention structure.

[G008] FIG. 3 is a side profile view of the article of footwear of FIGS. 1
and 2.

{60071 FIG. 4 is an exploded perspective view of an embodiment of the
article of footwear of FIGS. 1-3, Hlustrating an embodiment of ground surface
material accumulation prevention structure according to the present invention.

{0008] FiG. 5 is a cross-sectional view of an embodiment of the ground
surface material accumulation prevention structure of FIG. 4 taken along section
line 5-5 of FIG. 2.

{00081 FIG. 6 is a profile view of an embodiment of a reactive element
of the ground surface material accumulation prevention structure of FIG. 5.

{00181 FIG. 7 is a perspective view of the reactive element of FIG. 6.

00411 FIG. 8 is a cross-sectional view of a second embodiment of a
ground surface material accumulation prevention structure of FIG. 4 {aken along
section line 5-5 of FIG. 2.

(00121 FIG. 9 is a profile view of an embodiment of a reactive element

of the ground surface material accumulation prevention structure of FIG. 8.
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[0013]  FiG. 10 s a perspective view of the reactive element of FIG. 8.

[0014] FiG. 11 is a cross-sectional view of a third embodiment of a
ground surface material accumulation prevention structure of FIGS. 1-3 taken
along section line 5-5 of FIG. 2.

60151 FIG. 12 is a cross-sectional view of a fourth embodiment of a
ground surface malerial accumulation prevention structure of FIGS. 1-3 (aken
along section line 5-5 of FIG. 2.

{0016] FiG. 13 is an exploded view of an embodiment of a molding
system for making a ground surface malerial accumulation prevention structure
{open state), including an enlarged view of a mold surface of a reactive element
and a mold surface of a webbing tab of the ground surface material accumulation
prevention structure.

{00171 FiG. 14 is a perspective view of the molding system of FIG. 13
in a closed state, including an optional vacuum system.

{0018 FIG. 15 is a cross-sectional view {aken along section line 15-15
of FiG. 14, fliustrating an embodiment of a vacuum system configuration for the
molding system of FIGS. 13-14.

00181 FIG. 16 is an exploded view of an embodiment of a molding
system for making a sole plale having integral ground surface material
accumulation prevention structure (open siale).

[0020] FIG. 17 is a schematic perspective view of an embodiment of
the molding systemn of FIG. 16 in a closed siate, including an oplional vacuum
system.

{0021} FiG. 18 is a cross-sectional view of the molding sysiem of FIG.
17 taken along section line 18-18 of FIG. 17, illusiraling an embodiment of a
vacuum system configuration for the molding system of FIGS. 16-17.

{00221 FIG. 19 is an exploded view of a second embodiment of a
molding system for making a sole plate having integral ground surface malerial

accumitation prevention structure using a pre-cut mold matlerial blank.
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{0023} FiG 20 is a schematic snap-shol profile view of an athlete,
Hiustrating operation of an embodiment of an article of foolwear including ground
surface material accumulation prevention struciure of the present invention.

{0024 FiG. 21 is a schemalic sectional view illustrating the ground
surface material accumulation prevention structure in g pre-surface sirike state of
the stride cycle.

[0025] FIG. 22 is a schematic sectional view Hlustrating the ground
surface material accumulation prevention structure in an initial surface sirike
state of the stride cycle.

{00268 FiG. 23 is a schemalic sectional view Hllustrating the ground
surface material accumulation prevention structure in a partial ground penetration
stale of the stride cycle.

{00271 FIG. 24 is a schemalic sectional view illustrating the ground
surface maiterial accumulation prevention structure in a full ground penetration/
comprassion state of the stride cycle.

{0028 FiG. 25 is a schematic sectional view illusirating the ground
surface material accumulation prevention structure in a partial release state of
the stride cycle.

{00291 FIG. 26 is a schemalic sectional view illustrating the ground
surface material accumulation prevention structure in a substaniial release stale
of the stride cycle.

{00308} FiG. 27 is a schematic sectional view Hlustrating the ground
surface material accumulation prevention structure in a full release siate of the

stride cycle.
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DETAILED DESCRIPTION

{00311  In one aspect, an article of footwear may comprisea sole and a
reactive element. The sole may have a lower surface. The reactive slement
may be disposed on the lower surface of the sole. The reactive element may
have an exposed surface, and the reactive element may be configured o
fransition the exposed surface between a first state and a second state in
response to a compression force applied to the reaclive element by an extemnal
ground surface in a user activity, to prevent accumulation of ground surface
material compacting on the sole of the article of foostwear in the user activity.

[6032] In some embodiments, the reactive element may further
comprise webbing configured to secure the reactive element on the lower surface
of the sole.

{0033} In some embodiments, the reactive element may be integrally
formed with the lower suriace of the sole by bonding or molding.

{0034} In some embodiments, the sole may further comprise at least
one ground surface traction element disposed on the lower surface of the sole,
and the reactive slement may be secured o the lower surface of the sole by the
at least one ground surface traction element.

{00351 In some embodiments, the at least one ground surface traction
element may include at least one cleat that is removably secured to the lower
surface of the sole, and the reactive element may be secured {0 the lower
surface of the sole by the at least one cleat.

{00361  In some embodiments, the reactive slement may be secured o
the lower surface of the sole by securing the at least one cleat {0 the lower
surface of the sole with the webbing disposed between the at least one cleat and
ihe lower surface of the sole.

{00371 In some embodiments, a configuration of the reactive element
may conform {0 a configuration of plural ground surface traction elements

disposed on the lower surface of the sole.
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[0038] In some embodiments, the article of foolwear may further
include a webbing configured to secure the reactive element {o the lower surface
of the sole of the article of footwear. In such embodiments, the webbing and the
resilient member may be formed by a unilary resilient malerial.

{0038} In some embodiments, the reaclive element may comprise an
elastomeric polymer dome, and the elastomeric polymer dome may be oplionally
made of a thermoplastic or thermosetling material.

{00481  In some embodiments, the elastomeric polymer dome may have
a symmeiric shape or an elongaied shape.

{0041} In some embodiments, the webbing may include a tab
associated with a ground surface traction element on the lower surface of the
sole 1o secure the resilient member to the lower surface of the sole of the arlicle
of footwear.

{0042} In some embodiments, the tab of the webbing may include a
through-hole configured to engage a portion of the ground surface iraction
element.

{00431 In some embodiments, the ground surface iraction element may
be a cieal, and the portion of the cleat may be a screw-in base portion that
passes through the through-hole to capture the {ab of the webbing between the
cleat and the lower surface of the sole.

{00441 In some embodiments, in the first stale, the exposed surface
portion may be in a compressed state proximal the lower surface of the sole. In
some embodiments, in the second state, the exposed surface portion may be in
a decompressed state distal of the lower surface of the sole relative to the first
stale.

[0045] In some embodiments, the reaclive element may be configured
o transition the exposed surface o the first siale in response o a compression
force applied between the sole of the arlicle of footwear and the external ground

surface and to the second state in regponse to release of the compression foree.
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{00481 In some embodimenis, the reacltive element may include a
resilient member having a spring constant k.

{0047} In one aspect, a method of making an article of foctwear may
include a step of providing a sole having a lower surface. The method may
further include g step of placing a reactive element on the lower surface of the
sule. The reactive element may have an exposed surface, and the reaclive
element may be configured o iransition the exposed surface between a first
stale and a second state in response to a compression force applied io the
reactive element by an exiemal ground surface in a user activity, to prevent
accumulation of ground surface material compacting on the sole of the article of
footwear in the user aclivity.

{0048] In some embodiments, the method may include providing a
molding system. The molding system may include a first mold plate including a
first mold cavity and a second mold plate including a second mold cavily. The
method may include a step of placing a first piece of mold malerial in between
the first mold plate and the second moid plate in a position adjacent to the first
mold cavity., The method may include a step of placing a second piece of mold
material in between the first mold plate and the second mold plate in a position
adjacent to the second mold cavity. The method may include a siep of pressing
the first moid plate and the second mold piate together. The method may include
a step of suctioning air from first mold cavity such that the first piece of mold
malerial is drawn inio the first mold cavity. The method may include a step of
suctioning air from second mold cavity such that the second piece of mold
material is drawn into the second mold cavily. The method may include a step of
applying heat {o both the first mold plate and the second mold plate to mold the
first piece of mold material and the second piece of mold material into a resilient
element having a dome shaped portion formed by the first piece of mold material,
a flat portion formed by the second piece of mold material, and a webbing formed
by both the firsi piece of mold material and the second piece of mold material,

the webbing having at least one fab. The method may include a step of altaching

7
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the resilient element to the lower surface of the sole such that the flat portion of
the resilient element Hes against the lower surface of the sole.

{0048} In some embodiments, the step of attaching the resilient
element (o the lower surface of the sole may include placing a shaft of a cleat
through a hole on the tab of the webbing of the resilient element and attaching
the shaft of the cleat to the lower surface of the sole.

{00508} In some embodiments, the step of attaching the resilient
element to the lower surface of the sole includes moiding the resilient element to
the lower surface of the sole.

{00511  Other systems, methods, features and advantages of the
invention will be, or will become, apparent to one of ordinary skill in the art upon
examination of the foliowing figures and detailed description. L is intended that
all such additional sysiems, methods, features and advantages be included
within this description and this summary, and within the scope of the invention,
and be protected by the following claims.

{00821 FIGS. 1-3 illustrate an embodiment of an article of footwear
including ground surface material accumulation prevention structure according o
the present invention. FiG. 1 is a perspective view of an embodiment of an
article of footwear 10 including ground surface malerial accumulation prevention
structure 12 according to the present invention. FlG. 2 is a plan view of a lower
surface of a sole, or sole plate, of the arlicle of foolwear of FIG. 1. FIG. 3is a
side profile view of the article of footwear of FIG. 1. FIGS. 1-3 illustrate an
embodiment of a configuration of the article of footwear 10 and ground surface
material accumulation prevention structure 12. Those skilled in the art readily will
appreciate alternative embodiments in view of the present disclosure.

%5 &

{00531 Generslly, the term “sole,” "sole plate,” or “cleated sole plate” as
used in this delailed description and throughout the claims includes an element
configured to be disposed as an culscle for an arlicle of footwear that includes
one or more ground surface traction element. A sole may lake the form of an

outsole or a sole structure for any article of footwear including, but not limited to:

8
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soccer shoes, baseball shoes, hiking boots, football shoes, sneakers, rugby
shoes, basketball shoes, frack shoes, snow shoes, as well as other kinds of
shoes. In an exemplary embodiment, a sole may comprise essentially an entirety
of an oulsole of an arlicle of foolwear. In other embodiments, a sole may
comprise a portion of an oulsole of an article of footwear, including, bul not
limited to one or more of a forefoot region, a midfool region, and/or a heel region.
in other embodiments, different configurations of a sole may be included in an
article of fcotwear. For purposes of illustration, in various embodiments herein a
sole is shown in isolation. In other embodiments, however, the sole couid be
associated with an upper for an article of footwear.

[6054] As shown in FIGS. 1-3, in some embodiments articie of
footwear 10 may include an upper 14 and a sole or sole plate 16. Upper 14 may
be any known or later developed upper structure or design. Those skilled in the
art readily will be able {0 select a siructure and design for the upper 14 suitable
for a desired type of article of footwear 10 and intended use.

{00551 Sole or sole plate 18 may be any known or later developed sole
structure and design suitable for a desired article of footwear 10 having ground
surface material accumulation prevention structure 12 of the present invention.
Seole 16 may include one or more lavers, including inner and/or midsole
structures (not shown), made of known or laler developed material(s) suitable for
a desired use or aclivity. Sole plale 16 may include ground surface fraction
elements 17 suilable for an intended use or aclivity of the article of footwear 10
In some embodiments the ground surface traction elements 17 may include fixed
or removable cleats or studs. In some embodiments a ground surface traction
element 17 may locate, support, andfor secure ground surface material
accumulation prevention structure 12 relative to the sole 18 of the article of
footwear 10. Those skilled in the art readily will be able (o select a structure,
design, material(s), and construction for the sole 16, including a number and
configuration of ground surface traction elements 17, suitable for a desired type

of article of foctwear 10 and inlended use.

9
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[0056] Asticle of footwear 10 may include a forefoot region 18 (distal
end), a heel region 20 {proximal end) opposile forefoot region 18, and a midfoot
region 22 disposed between forefcot region 18 and heel region 20. Forefoot
region 18 may include a toe region 24 {most distal end)} and a balls of foot region
26 disposed adjacent the toe region 24, Forefoot region 18 may include a flex
region 28 located between the toe region 24 and the balls of fuol region 26 that
facilitates flexion of the user’s toes relative to the fool in aclive use of the article
of footwear 10. As shown in FIGS. 1-3, in some embodiments the flex region 28
may include a sipe 30 formed in a lower surface 32 of the article of footwear 10,
extending in a medial/lateral direction, to facilitate flexdion. Midioot region 22 may
be located between the forefoct region 18 and the heel region 20, and may
include a shank and/or arch region of the article of footwear 10. As used herein,
the terms forefoot region 18, heel region 20, midioot region 22, toe region 24,
balls of oot region 26, and flex region 28 refer to general areas or regions and
not to particularly defined structures or boundaries. Those skilled in the art
readily will appreciate altemative versions of struclures, areas, and regions
described herein in view of the context discussead herein.

{00577  Article of footwear 10 may include a medial portion 34 and a
lateral portion 36 opposite medial portion 34, Medial portion 34 may include a
medial side of the article of foctwear 10, including a medial edge 38. Lateral
portion 36 may include a lateral side of the arlicle of footwear 10, including a
lateral edge 40.

{00581 Ground surface material accumulation prevention structure 12
may be disposed on a lower surface 32 of sole 16, Ground surface malerial
accumulation prevention structure 12 may include a reaclive element 42 having
an exposed surface. In some embodiments, reactive element 42 optionally may
have an exposed friction wear surface 43, In some embodiments, ground
surface material accumulation prevention structure 12 may include webbing 44
for locating, supporting, and/or securing the reaclive element 42 on the lower

surface 32 of sole 16, in some embodiments, webbing 44 may include one or
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more {abs 46, In some embodiments, a tab 46 may be associated with a ground
surface itraction element 17 {o locale, support, and/or secure ground surface
malerial accumulation prevention structure 12 o the lower surface 32 of sole 16
relative to the ground surface traction element 17. Those skilled in the art readily
will be able io select a design and configuration of ground surface malerial
accumitation prevention structure 12, including webbing 44, suitable for a
desired configuration of an arlicle of footwear 10 and iis intended use.

{00581 FiG. 4 is an exploded perspective view of an embodiment of the
articie of footwear 10 of FIGS. 1-3, ilusirating an embodiment of ground surface
material accumulation prevention structure 12 for the arlicle of footwear.  As
shown in FIG. 4, in some embodiments sole 16 of the article of footwear 10 may
include plural removable cleais or studs 50 (ground surface traction elements
17}. Each removable cleat 50 may include a head 52 contigured to contact an
external ground surface and a connector 54 configured {o removably secure the
cleat 50 {o the lower surface 32 of sole 16, Each head 52 may have a
configuration (size, shape, depth, width, length, orientation, eic.) selected for a
desired application and intended use of the article of footwear 12. Exemplary
shapes for ground surface traction elements 17, including removable cleats 50
include, but are not limited to, rectangular, hexagonal, cylindrical, conical,
circular, square, trapezoidal, diamond, ovoid, as well as other regular or irregular
and geometric or non-geometric shapes. Those skilled in the art readily will be
able to select a shape and/or configuration of each ground surface traction
element 17 or dleat 50, including a configuration of a cluster of plural ground
surface traction elements 17, based on a desired application or use of the article
of footwear 10. As shown in FIG. 4, in some embodiments each connector 54
may be threaded and configured (o screw into 3 female threaded conneclor 56 in
ihe lower surface 32 of sole 16. Those skilled in the art readily will appreciate
alternative conneactor structures and configurations for removably securing cleat

50 to the lower surface 32 of sole 16 of the article of footwear 10.
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[00608] As shown in FIG. 4, in some embodiments arlicle of footwear 10
may include three ground surface malerial accumulation prevention slructures
12. One structure may be disposed in the toe area 24. One structure may be
disposed in the ball of fool area 26 of the forefool area 18. One structure may be
disposed in the heel area 20. The number and location of ground surface
material accumulation prevention structures 12 is exemplary only. As discussed
herein, a localized and overall configuration may provide a desired localized and
overall ground surface material accumulation prevention function for the article of
footwear 10,

{0061} As shown in FiG. 4, in some embodimenis a ground surface
material accumulation prevention structure 12 may be located within a cluster of
ground suriace fraction elements 17. In the embodiment of FiG. 4, each ground
surface material accumulation prevention structure 12 may include webbing 44
having at least one {ab 46, A {ab 46 may be associated with a respective ground
surface traction element 17. A iab 46 may include structure configured for
engaging a ground surface traction element 17 of the article of foctwear 10, For
example, as shown in FiG. 4, in some embodiments each tab 46 may include a
through-hole 48 sized and configured to receive a male conneclor 54 of a
removabie cleat 50 to secure the tab 46 and ground surface material
accumulation prevention structure 12 to the lower surface 32 of sole 16 of the
article of footwear 10.

[0062] As shown in FIGS. 14, in some embodiments a cluster may
include four ground surface traction elements 17. However, it will be appreciated
that a cluster may include a different number of ground surface traction elements
17, and that a ground surface traction element 17 may be included in more than
one cluster. The number and configuration of ground surface traction elements
17 may vary based on a number of factors, including a size and inlended use of
the article of footwear 10 and a size, material, and configuration of ground

surface fraction elements 17. Those skilled in the arl readily will be able to select
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a number and configuration of ground swrface traction elements 17 suitable for a
desired arlicle of footwear 10 and intended use.

[60631 FIG. 5 is a cross-seclional view of an embodiment of a ground
surface material accumulation prevention structure 12 of FIG. 4 taken along
section line 5-5 of FIG. 2. As shown in FIG. 5, in some embodiments ground
surface material accumulation prevention struclure 12 may be removably
secured to a lower surface 32 of sole 16 by removable studs 50. Each stud 50
may include a threaded male connector 54 that may be inserted through a
through~hole 48 of a tab 46 of webbing 44 of the ground surface material
accumulation prevention structure 12, where threaded male connector 54 may be
screwed inte a female threaded connector 56 embedded in sole 16 {0 removably
secure the ground surface material accumulation prevention structure 12 fo the
lower surface 32 of sole 16.  In this manner, ground surface material
accumulation prevention structure 12 may be securely supporied against the
lower surface 32 of sole 16, This configuration may prevent ground surface
material from entering and accumulating in a gap at an interface belween the
ground surface material accumulation prevention structure 12 and the lower
surface 32 of sole 16, As shown in FIG. 5, in some embodiments article of
footwear 10 may include a rigid sole plate 16 and a relatively soft inner sole or
liner layer 501, with at least a portion of ground surface material accumulation
prevention structure 12 disposed below rigid sole plate 16.

{0064} FiG 6 is a side profile view Hlustrating an embodiment of a
reactive element 42 of ground surface material accumulation prevention structure
12, and FlG. 7 is a perspective view of the reaclive element 42 of FIG. 6. As
shown in FIGS. 6 and 7, in some embodiments, reactive element 42 may be
dome shaped. As shown in FIGS. 6 and 7, in some embodiments, reactive
element 42 optionally may include a friction wear treatment surface 43, Friclion
wear treatment surface 43 may be disposed in a location and configured {o

contact an external ground surface in aclive use of the article of footwear 10. As
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shown in FIGS. 8 and 7, in some embodiments, friction wear treatment surface
43 may be located on a crest of a dome-shaped reactive element 42.

{0065} Reactive element 42 may be configured to react in response o
an externally applied compression force in active use of the article of footwear
10. Reactive element 42 may be configured to collapse in response to a
compression force applied to an exposed surface of the reactive element 42 by
an external ground surface, to absorb and store a portion of energy from the
applied compression force, and o generaie therein a reaclive force that biases
the reactive element 42 {o return to a non-collapsed state upon release of the
applied compression force.  In some embodiments reaction element 42 may be
configured o immediaiely and/or continuously return to a non-compressed stale
in response o release of a compression force. in some embodiments, the
reactive element 42 may be configured {o ‘pop’ back from a compressed state to
a non~-compressed stale in response {0 release of an exiernal compression force.

{0068] Reaclive element 42 may have any geomelric shape that
provides a desired reactive functional characteristic. As shownin FIGS. 6 and 7,
in some embodiments, reaclive element 42 may have a hollow semi-spherical
dome shape. This configuration may provide a reactive functional characteristic
that is substantially consistent regardiess of a direction in which an external
compression force is applied to the reactive element, e.g., based on an
orientation of the article of footwear 10 upon impact with a ground surface. In
some embodiments, reactive slement 42 may have a mulli-faceted dome shape.
In some embodiments, reactive element 42 may have a symmelrical or non-
symmelrical shape.

[0067] Reaclive element 42 may have a base plan shape or foolprint
selected for a particuiar article of foolwear configuration or application. In some
embodiments, reactive element 42 may have a base plan shape or {oolprint
configurad for location in a particular area of the article of footwear 10, As shown
in FIGS. 1-4, in some embodiments reactive element 42 may be sized and

shaped for location between a cluster of ground surface traction elements 17 in a

14



WO 2015/073631 PCT/US2014/065383

selected one of the toe region 24 or balls of foot region 26 of the forefoot region
20, or in the heel region 20.

{0068} Reactive element 42 may be configured to provide a reactive
forceffunctional characteristic in a selected direction. Reactive element 42 may
be configured to provide a reactive forceffunctional characteristic in a direction
associated with a location of the ground surface material accumulation
prevention structure 12 on the arlicle of footwear 10. For example, reactive
glement 42 may be located in the toe region 24 and configured {o generate a
reactive force/functional characteristic that acts in a proximal direction relative o
the hesl region 20.

{60681 FIG. 8 is a cross-seclional view of a second embodiment of a
ground surface material accumulation prevention structure 12 of FIG. 4 taken
along section line 5-5 of FiG. 2. Similar to FIG. 5, as shown in FIG. 8, in some
embodiments ground surface material accumulation prevention structure 12 may
be removably secured {0 a lower surface 32 of sole 18, e.g., by removable studs
50. As shown in FIG. 8, in some embodiments reactive slement 42 may have an
elongated dome shape, e.q., that has an axis that extends in a direction between
opposing ground surface traction elements 17 {e.g., studs 53). This configuration
may provide a ground surface material accumulation prevention struciure having
a size and shape that conforms (o a desired location on the article of foolwear
{&.g., in the heel region 20}, and/or conforms with a location and configuration of
sole 18, including a configuration of ground surface traction elements 17.

(00781 As shown in FIGS. 8-1Q, in some embodimenis ground surface
material accumulation prevention structure 12 may have a mulli-piece
construction. As shown in FIG. 8, in some embodiments ground surface material
accumulation prevention structure 12 may include a base portion formed by
webbing 44 and a separate reactive element 42, In some embodiments reactive
element 42 may be separalely pre-molded and then fixed to webbing 44, For
example, in some embodiments reactive element 42 may be fixed to webbing 44

by a bonding or molding process. in some embodiments, reaclive element 42
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may be removably secured 1o webbing 44. As shown in FIG. 8, in some
embodiments base webbing 44 may include a generaily annular flange 45, and
reactive element 42 may have a hollow dome shape including an annular flange
47 that mates with flange 45 of base webbing 44. As shown in FIGS. 8 and 10,
in some embodiments annular flange 45 of base webbing 44 may face radially
cutward, and annular flange 47 may be formed on an inner facing surface of
hollow dome-shaped reactive element 42, Alternatively, in some embodiments
annular flange 45 of base webbing 44 may face radially inward, and annular
flange 47 may be formed on an ouler perimeter surface of the hollow dome-
shaped reactive element 42. In each case, reactive element 42 and base
webbing 44 may be made of different materials, e.g., made from differeni mold
materials by respective pre-molding processes. in some embodiments, base
webbing 44 may be integrally formed with sole 16 of the arlicle of footwear 10,
e.g., by a bonding or molding process. In the case of a removable reactive
element 42, this configuration may enable a user {0 apply, remove, or replace, a
ground surface material accumulation prevention structure 12 during active use
of the article of footwear 10, e.g., during a soccer game.

00711 FIG. 11 is a cross-sectional view of a third embodiment of a
ground surface material accumulation prevention structure 12 of FIGS. 1-3 taken
along section line 5-5 of FIG. 2. Similar to the embodiments above, as shown in
FIG. 11, in some embodiments ground surface material accumulation prevention
structure 12 may be removably secured to ground surface traction elements 17
on the lower surface 32 of sole 16 of the article of footwear 10, As shown in FIG.
11, however, in some embodiments ground surface traction elements 17 may be
integraily molded with sole 16 and a tab 46 may be provided with a through-hole
48 thal may be stretched over a ground surface fraction element 17 to capture
and engage a base portion 58 of the ground surface traction element 17. Base
portion 58 of the ground surface fraction element 17 may be formed with an
undercul or angled surface that biases an edge of the through-hole 48 of the tab

46 to securely remain at the base portion 58. In this manner, base webbing 44
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may be securely supported against the lower surface 32 of sole 16, This
configuration may facilitate preventing ground surface material from penetraling
into a gap at an interface between the base webbing 44 and sole 16,

{0072} FiG. 12 is a cross-sectional view of a fourth embodiment of a
ground surface material accumulation prevention structure 12 of FIGS. 1-3 taken
along seclion line 5-5 of FIG. 2. As shown in FIG. 12, in some embodimenis
ground surface material accumulation prevention structure 12 may be integrally
formed with sole 16 of an article of footwear 10, In some embodiments, reactive
element 42 may be infegrally formed on the lower surface 32 of sole 16. in some
embodiments, reactive element 42 may be integrally formed on the lower surface
32 of sole 16 by a bonding or molding process. In some embodiments, webbing
44 of the ground surface maiterial accumulation prevention structure 12 may be
integrally formed with a lower surface 32 of sole 16, In some embodiments,
webbing 44 may be integrally formed with a ground surface traction element 17,
e.q., by bonding or molding process. Those skilled in the art readily will
appreciate alternative configurations and bonding or molding processes suitable
for forming a sole 16 for an article of foctwear 10 having an integral ground
surface material accumulation prevention structure 12, Those skilled in the art
readily will appreciate that an article of footwear 10 having integrally molded
ground surface material accumulation prevention structure 12 may have utility in
particular applications requiring a permanent non-clogging function.

[0073] Each of the above embodiments illustrates a feature having an
alternative configuration that may have an advanlage over one or more
alternative embodimenti{s}/configuration(s) in a particular application.

{00747 MOLDING SYSTEM FOR  MOLDING  INDEPENDENT
GROUND  SURFACE  MATERIAL  ACCUMULATION PREVENTION
STRUCTURE

[8075] FIGS. 13-15 illustrate an embodiment of a molding system 1300
for molding ground surface material accumulation prevention structure 12 of the

present invention. FIG. 13 schematically Hllustrates an embodiment of molding
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system 1300 in an exploded, open mold configuration.  FIG. 14 schematically
Hiustrates molding system 1300 in a closed mold configuration oplicnally
including a vacuum system. And FIG. 15 is a sectional view of molding sysiem
1300 taken along section line 15-15 of FiG. 14, ilustrating in cross-section a
molded ground surface material accumulation prevention structure 12, in sifu.

[0078] In some embodiments a molding svstem may mold individual,
independent ground surface material accumulation prevention structures suitable
for use with an article of footwear having plural ground surface traction elements
arrange in a cluster. In some embodiments, one or more ground surface traction
elemenis may be removably attached {o the lower surface of the sole of the
articie of footwear. As shown in FIGS. 13-15, in some embodiments molding
system 1300 may be used to mold ground surface material accumulation
prevention structure 12 suitable for use with an article of {ocotwear 10 having
plural removabile cleats or studs 50 (see, e.g., FIGS. 4-7).

{00777 As shown in FIGS. 13-15, in some embodiments molding
system 1300 may include a lower mold plate 1310, an upper mold plate 1312,
and an opticnal vacuum system 1314, In some embodiments, molding sysiem
1300 may include one or more components typically associated with a
comprassion or thermal molding system, including components not described
herein.

00781 Lower mold plate 1310 may include at least one lower mold
cavity for molding ground surface material accumulation prevention structure. As
shown in FIGS. 13-15, in some embodiments lower moid plate 1310 may include
first lower mold cavily 1316 and second lower mold cavily 1318 for molding
respective first and second ground surface material accumulation prevention
structures 12, In some embodiments lower mold cavity 1316 may include a
central dome-shaped recess portion 1320 and a lower webbing recess portion
1322 that may include at least one lower tab recess portion 1324, As shown in
FIGS. 13-15, in some embodiments, lower webbing cavity portion 1322 may

include four lower iab recess portions 1324, iIn some embodiments, each lower
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tab recess portion 1324 may include a raised lower central portion 1328
configured fo form g through-hole in a tab 46 of a molded ground surface
malerial accumulation prevention structure 12.

{00781 Lower mold plate 1310 optionally may include vacuum system
elements for facilitating a molding process. As shown in FIGS. 13-15, in some
embodiments central dome-shaped recess portion 1320 may include one or
morg dome vacuum ports 1328. In some embodiments, dome vacuum ports
1328 may be arranged in a patlern on a mold surface of the central dome-
shaped recess portion 1320 suitable for drawing a first {lower) sheet of mold
material 1330 into the central dome-shaped recess portion 1320 and onlo a
contour of the mold surface of the ceniral dome-shaped recess portion 1320 in a
molding process. In some embodiments, lower webbing recess portion 1322
may include lower webbing recess vacuum ports 1332 configured o draw the
first {lower) sheet of mold material 1330 to a mold surface of the lower webbing
recess portion 1322, e.q., to a mold surface of lower {ab recess portion 1324, in a
molding process. As shown in FIGS. 13-15, in some embodiments lower mold
plate 1310 may include a lower vacuum manifold structure 1333 connecling the
dome vacuum ports 1328 and lower webbing recess poris 1332 to a central
vacuum source of vacuum system 1314,

{00801  Upper mold plate 1312 may include at ieast one upper mold
cavity for molding a ground surface material accumulation prevention structure.
As shown in FIGS. 13-15, in some embodiments upper mold plate 1312 may
include a first upper mold cavity 1334 corresponding to first lower mold cavity
1318 and a second upper mold cavity 1338 corresponding (o lower mold cavity
1318, In some embodiments first upper mold cavity 1334 may inciude a central
base recess portion 1338 and an upper weabbing recess portion 1340 that may
include at ieast one upper tab recess portion 1342, As shown in FIGS. 13-15, in
some embodiments upper webbing recess portion 1340 may include four upper
{ab recess portions 1342 corresponding to the four lower tab recess portions
1324,
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{00811  Upper mold plate 1312 oplionally may include vacuum sysiem
elements for facilitating a molding process. As shown in FIGS. 13-15, in some
embodiments central base recess portion 1338 may include one or more central
base vacuum ports 1344 configured o hold a second {upper) sheet of mold
mailerial 1348 to a mold surface of the central base recess portion 1338 in a
molding process.  In some embodiments upper webbing recess portion 1340
may include upper webbing recess vacuum ports 1350 configured to draw
second {upper) shest of moid malerial 1348 to a mold surface of upper webbing
recess portion 1342, e.g., to a mold surface of upper tab recess portion 1342, As
shown in FIGS. 13-15, in some embodiments upper mold plate 1312 may inciude
an upper vacuum manifold structure 1352 connecting the central base recess
portion vacuum poris 1344 and upper webbing recess ports 1346 to a ceniral
vacuum source of vacuum system 1314,

{00821 In a molding process of FIGS. 13-15, first (lower) sheet of
molding material 1330 and second {upper) sheet of molding material 1348 may
be disposed belween the lower mold plate 1310 and the upper mold plate 1312
in registration with the at least one lower mold cavity (1316, 1318) and al least
one upper mold cavity (1334, 1336). As shown in FiG. 13, the first (lower) sheet
of mold mailerial may be a single sheet or plural sheets, e.g., corresponding in
number {o the number of mold cavilies in the moliding system 1300. For
example, in the molding system of FIGS. 13-15 the number of first (lower) sheels
of moid matenal 1330 may be two. Similarly, the second {upper) sheet of mold
material may be a single sheet or plural sheets, e.g., corresponding in number o
the number of mold cavities in the molding system 1300, For example, in the
molding sysiem of FIGS. 13-18 the number of second (upper) sheets of mold
material 1348 may be two.

{00831 The molding process oplionally may include a layer of wear
resistant surface material.  As shown in FIG. 13, in some embodiments an
optional wear resistant surface treatment material 1356 may be disposed
between the first (lower) sheet of molding material 1330 and the lower mold plaie
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1310 so thal the wear resisiant surface treatment material 1356 is in registration
with a central area of the ceniral dome recess portion 1320, In this manner, a
molded reactive element 42 may be formed with a friction wear resistance
surface 43 configured 1o contact an external ground surface.

{0084} The molding process may include a heat trealment and/or
pressure {reatment process, optionally with vacuum. In some embodiments, in
the molding process the first {lower) sheet of mold material 1330 may be drawn
by vacuum into the lower mold cavily (1316, 1318) and take a shape and
configuration conforming to the shape and configuration of a mold surface of the
tower mold cavity {1316, 1318); the second (upper) sheet of mold material 1348
may be drawn by vacuum into the upper moid cavity (1334, 1336) and take a
shape and configuration conforming to the shape and configuration of a mold
surface of the upper mold cavity {1334, 1338). in some embodiments, optional
wear surface treatment materigl 1356 may be drawn info the lower mold cavity in
registration with a ceniral area of the ceniral dome recess portion 1320, In some
embodiments, in a molding process first (lower) sheet of mold material 1330,
second {(upper) sheet of mold material 1348, and oplional wear surface treatment
material 1356 may be molded together o form a molded ground material
accumulation prevention structure 12 having an integral/unitary structure. The
method of making an article of footwear, including a molding process, is
discussed in more detail below.

{0085 FiG. 15is a cross-seclional view taken along section lines 15-15
of FIG. 14 iHlustrating in cross-section a molded ground surface material
accumulation prevention structure 12 product of moiding system 1300, in situ.
The molding system may be opened to remove the molded ground material
accumulation prevention structure 12 product.  In some embodiments, any exira
mold material formed on the molded product may be removed (e.g., cul) from the
molded product prior o securing the ground surface matenial accumulation
prevention structure 12 to an arlicle of footwear, e.g., using removable cleals 50
(see, e.q., FIGS. 14}
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{0086] Mold materials for a molding process in the molding system of
FIGS. 13-15 may be any known or later developed molding materials suitable for
a desired ground material accumulation prevention struclure. i some
embodiments, the molding material may be a plastic material.  In different
embodiments, however, various types of molding material may be used o form a
ground surface material gccumulation prevention structure using molding system
1300. In some embodiments, the molding material may include, but is not limited
i, any one or more of the following materials: natural or synthetic rubber, hard
foam, plastics, polymers, nylon, polyurethane, thermoplastic polyurethane (TPU),
as well as any other deformable or rigid materials. However, it will be understood
that any other materials could be used as the molding malerial. In addition, in
some embodiments a ground surface material accumulation prevention structure
may be produced using more than one molding malerial.

{00871  As shown in FIGS. 13-15, in some embodiments the mold
material may be in the form of a sheel of mold material. In some embodimenis
first {lower) sheet of mold material 1330, second (upper) sheet of mold material
1348, and optional wear resistant surface freatment material 1356 may be
different mold materials. In some embodiments, the mold material may be pre-
formed or pre-cut to form a mold material blank. In some embodiments, a mold
material blank may be sized and configured o correspond 0 a mold cavity
{1316,1318) of the molding system. Those skiiled in the art readily will be able to
select various combinations of mold materials suitable for a particular application.

{00881 MOLDING SYSTEM FOR MOLDING INTEGRAL SCLE PLATE
AND GROUND SURFACE MATERIAL ACCUMULATION PREVENTION
STRUCTURE

{0088] FIGS. 16-18 illustrate an embodiment of a molding system for
molding a sole plate for an article of footwear, where the sole plate includes an
integral ground surface material accumulation prevention structure.  FiG. 18
schematically lllusirates an embodiment of molding system 1600 in an exploded,

open mold configuration. FIG. 17 schematically illusirates an embodiment of

22



WO 2015/073631 PCT/US2014/065383

molding system 1800 in a closed mold configuration, optionally including a
vacuum sysiem. And FIG. 18 is g schematic cross-sectional view of molding
asystem 1600 taken along seclion line 18-18 of FiG. 17, illustraling in cross-
section an embodiment of a molded sole plate including integral molded ground
surface material accumulation prevention structure 12, in sifu.

[00907 As shown in FIGS. 16-18, in some embodiments molding
asystem 1600 may include a lower mold plate 1610, an upper mold plate 1612,
and an optional vacuum system 1614. In some embodimenis, molding system
1600 may include one or more components iypically associaled with a
compression or thermal molding system, including components not described
herein.

{00911 Lower mold plate 1610 may include a lower sole plale recess
1615 sized and configured o receive a lower surface of a sole or sole plate 16
for an article of foctwear 10 and {0 mold ground surface material accumulation
prevention structure 12 integral with sole plate 16, In some embodiments, lower
mold plate 1610 (and corresponding upper mold plate 1612) may include
provisions for making a matched pair of sole plates 16.

{00921 Lower mold plate 1610 may include one or more lower mold
cavities formed in the lower sole plale recess 1615 and configured o mold
integral ground surface material accumulation prevention structure 12. As shown
in FIGS. 16-18, in some embodiments lower mold plate 1610 may include a first
fower mold cavity 1616 and second lower mold cavity 1620 configured to mold
respective ground surface material accumulation prevention structures 12. Inthe
embaodiment of FIG. 18, first lower mold cavily 1618 may be located in a forefoot
region 18 of the lower mold plate recess 1615 and second lower mold cavity
1618 may be located in a heel region 20 of the lower mold plaie recess 1615, As
shown in FIGS. 16-18, in some embodiments first mold cavity 1616 may be
located in registration with a first cluster of ground surface traclion elements 17 in
the forefoot region 18, and second mold cavily 1618 may be located in

registration with a second cluster of ground surface traction elements located in
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the heel region 20, First lower moid cavity 1616 may include a central dome
recess portion 1620 and a webbing recess portion 1622 that may include at least
one tab recess portion 1624, As shown in FIGS. 16-18, in some embodiments
webbing recess portion 1622 may include four tab recess portions 1624, Each
tab recess portion 1624 may include a cleat recess portion 1626 configured o
receive a ground surface traction element 17 of sole plate 16.

{0093} Lower mold plate 1610 may include oplional vacuum system
elements for facilitaling a molding process. In some embodiments ceniral dome
recess portion 1620 may include one or more dome vacuum poris 1628, Dome
vacuum ports 1628 may be arranged in a patiern on a mold surface of the central
dome recess portion 1620 condigured to draw a sheet of mold material 1630 into
the central dome recess portion 1620 and onto a contour of the moid surface of
the central dome recess portion 1620, In some embodiments webbing recess
portion 1622 may include webbing recess vacuum ports 1632 configured to draw
a sheetl of mold material 1630 {0 a mold surface of the webbing recess portion
1622, e.g., to a mold surface of {ab recess portion 1624, Lower mold plate 1610
may include a vacuum manifold structure 1633 connecling the dome vacuum
ports 1628 and optional webbing recess ports 1632 o vacuum system 1614,

{00841 Upper mold plate 1612 may include an upper sole plale recess
portion 1634 sized and configurad o receive an upper surface of sole plate 16 of
ihe article of footwear 10.

{0095} As shown in FIGS. 17 and 18, in some embodiments upper
mold plate 1612 may include oplional vacuum system elements for facilitating a
molding process. In some embodiments the vacuum system may draw the sole
plate 16 into upper sole plale recess portion 1634 of upper mold plate 1812,

[0096]  In a molding process of FIGS 16-18, a sole plate 16 and a sheet
of mold material 1630 may be disposed between lower mold plate 1610 and
upper mold plate 1620 in registration with the lower sole plate recess 1615, the
upper sole plale recess 1634, and the first and second mold cavities (1616,

1618). As shown in FIG. 16, in some embodiments the sheet of mold malerial
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may be g single sheet or plural sheels corresponding in number {0 the number of
mold cavilies in the molding system 1600. For example, as shown in FIG. 16, in
some embodimenis the number of sheels of mold material 1630 may be two. In
some embodiments an optional wear resistant surface treatment material 1636
may be disposed belween the sheel of molding material 1630 and the lower mold
plate 1610 so thal the wear resistant surface treatment material 1636 is locaied
in registration with a ceniral area of the central dome recess portion 1620.

{00971  The molding process may include a heat freatment and/or
pressure treatment process, optionally with vacuum. In a molding process a
sheet of mold material 1630 may be drawn by vacuum into the lower mold cavity
{1616, 1618} and take a shape and configuration conforming to the shape and
configuration of a mold surface of the lower mold cavity (1616, 1618). The sole
plate 16, the sheet of mold material 1630, and the oplional wear surface
freatment material 1636 may be molded iogether {o form a molded sole plale 16
and ground surface material accumulation prevention structure 12 having an
integral/unitary structure. A method of making an article of footwear, including a
molding process, is discussed in more detail below.

[0098] FIG. 18 is a schematic sectional view illustrating in cross-section
an embodiment of a moided sole plate with infegral ground suwrface material
accumulation prevention structure in sifu. The molding system 1600 may be
opened to remove the molded product.  In some embodiments, any extra mold
malerial formed on the molded product may be removed {e.g., cut) from the
molded product prior to securing the sole plate o an upper to form an article of
footwear.

[0098] Mold materials for a molding process in the molding systemn of
FIGS. 18-18 may be any known or later developed molding materials suitable for
a desired ground surface malerial accumulation prevention structure.  In some
embodiments the mold malerial may be a thermoforming or thermosetting
material. As shown in FIGS. 16-18, in some embodiments the mold material may

be in the form of a sheetl of mold malerial. In some embodiments, the molding
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material may include, but is not limited to, any one or more of the following
materials: natural or synthetic rubber, hard foam, plasiics, polymers, nylon,
polyurethane, thermoplastic polyurethane (TPU), as well as any other deformable
or rigid materials. However, il will be undersiood that any other materials could
be used as the molding material. In some embodiments the sheel of mold
material 1630 and oplional wear resistant surface treatment material 1336 may
be different mold malerials. In some embodiments the mold material may be
mold compatible with a material of sole plate 16. Those skilled in the art readily
will be able to select various combinations of mold materials suitable for a
particular application.

[00100] ALTERNATIVE MOLDING SYSTEM FOR  MOLDING
INTEGRAL S0OLE PLATE AND  GROUND SURFACE MATERIAL
ACCUMULATION PREVENTION STRUCTURE

{00101] FiG. 19 dllustrates an sllernative embodiment of a molding
system for molding a sole plate for an arlicle of foolwear, where the sole plate
includes an integral ground material accumuiation prevention structure.

[004162] FiG. 19 illustrates an embodiment of molding system 1600 in an
exploded, open mold configuration. As shown in FIG. 19, in some embodiments
a sheet of mold material 1630 Hllustrated in FiG. 16 may be replaced with one or
more mold material blank 1833. As shown in FIG. 19, in some embodiments a
mold material blank 1830 may be pre-formed or pre-cut o provide a mold
material blank that is sized and configured to correspond o a size and
configuration of a target mold cavity. As shown in FIG. 19, in some embodimenis
molding system may include a first mold material blank 1830 sized and
configured o conform to first mold cavity 1618 in the forefool area 18 of sole
plate 16, and a second material blank 1931 sized and configured to conform (o
first mold cavity 1618 in the heel area 20 of sole plate 16. in some embodiments,
first mold material blank 1930 and second mold material blank 1831 may have a

different size and configuration. In some embodiments, first mold material blank
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1930 and second mold material blank 1831 may be formed of different mold
materials.

[00103] FUNCTIONAL CHARACTERISTICS AND OPERATION

[00104] FIGS. 20 to 27 illustrate exemplary funclional characleristics
and operation of ground surface material accumuiation prevention struclures of
the present invention. As shown in FIGS. 20-27, in some embodiments ground
surface malerial accumulation prevention structure may operale o prevent
accumulation of ground surface material on a lower surface of an article of
footwear in active use of the arlicle of foolwear.

{00105] FiG. 20 is a schematic snap shot view of an athlete, illustrating
functional characleristics and operation of ground surface maierial accumulation
prevention structure of the present invention in active use of an arlicle of
footwear. In FiG. 20, an athlele is shown in stride during normal athletlic activity,
such as running, playing soccer or ancther sport, elc., on a ground surface. The
ground surface may include compactable ground surface malerial, such as mud,
gravel, sand, clay, slush {snow, ice, or frost), efc., or various combinations
thereof. In FIG. 20, the athlele's left foot is extended in front of the athiete's body
in a heel strike state of a stride cycle, where a strike force and weight of the
athlete is being transmitted to the ground surface. In this manner, a comprassion
force between the sole 16 of the article of {ootwear 10 and the ground surface
progressively is generated in the heel region 20 to the {oe region 24 of the article
of foctwear 10. In FIG. 20, the athlete's right fool is extended in back of the
athlete’s body in a toe off state of a stride cycle, where a force and weight of the
athlete generally is released. In this manner, a compression force between the
sole 16 of the article of footwear 10 and the ground surface progressively is
released from the heel region 20 {o the {oe region 24 of the article of footwear 10.

[00108] In FIG. 20, the heel strike stale is shown in enlarged view in the
upper right hand portion of the figure, and the {oe off state is shown in enlarged
view in the upper left hand portion of the figure.  Although funclional

characteristics and operation of the ground surface material accumulation
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prevention structure 12 are described in FIG. 20 with respect o a sinde cycle
including heel strike and ioe off slales, this stride cycle is exemplary only to
Hiustrale different funclional characleristics and operation states of ground
surface material accumulation prevention structure 12 in active use of the article
of foctwear. Those skilled in the art readily will appreciate that the ground
surface material accumulation prevention structure 12 may be used with similar
functional characteristics and operation in other siride cycles or methods of
active use of the article of fooltwear, such as running on the balls of the feset,
running with a lateral midfoot sirike cycle, trapping a soccer ball, efc.

{00107}  In the exemplary stride cycle shown in FiG. 20, a first article of
footwear {left shoe) 10 is shown with three ground surface material accumulation
prevention structures 12 in three different operation states associated with a hesl
strike state of the siride cycle. A first ground surface material accumulation
prevention structure 12 located in the toe region 24 of the forefoot region 18 is
shown in a fully non-compressed state, where the exposed surface of the
reaction element of the ground surace material accumulation prevention
structure 12 is fully extended in a dome shape. A second ground surface
material accumulation prevention structure 12 localed in the balls of the foot
region 26 of the forefool region 18 is shown in a partially compressed siate,
where the exposed surface of the reaction element of the ground surface
material accumulation prevention structure 12 is partially collapsed in a dimpled
dome shape. A third ground surface malerial accumulation prevention structure
12 located in the heel region 20 is shown in a fully compressed slale, where the
exposed surface of the reaction element of the ground surface material
accumulation prevention struciture 12 is fully collapsed to lay subsiantially flat
proximal the lower surface of the sole of the arlicle of footwear.

[001088] In the exempiary siride cycle shown in FIG. 20, a second article
of footwear (right shoe) 10 is shown with three ground surface material
accumiation prevention slruclures 12 in three different operation states

associated with a toe off state of the siride cycle. A first ground surface material
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accumulation prevention structure 12 located in the toe region 24 of the forefoot
area 18 is shown in a fully compressed state, where the exposed surface of the
reaction element of the ground surface material accumulation prevention
structure 12 is fully collapsed {o lay substantially flat proximal the lower surface of
the sole of the article of foolwear. In this slale, a thrusl force and weight of the
athlete is being transferred to the ground surface. A second ground surface
malerial accumulation prevention structure 12 locaied in the balls of the foot
region 28 of the forefoot region 18 is shown in a partially compressed state
{partially non~-compressed or released staie), where the exposed surface of the
reaction element of the ground surface material accumulation prevention
structure 12 is partiaily collapsed (partially released) in a dimpled dome shape.
And a third ground surface material accumulation prevention siructure 12 located
in the heel region 20 is shown in a fully non-compressed siate (fully released
stale), where the exposed surface of the reaction element of the ground surface
material accumulation prevention structure 12 is fully extended in a dome shape.

[00108] FIGS. 21 {o 27 illustrate funclional characteristics and operation
of a single ground surface material accumulation prevention structure with
respect to compression forces progressively generated and released between
the article of footwear and the ground surface, to prevent accumuliation of ground
surface material on the lower surface of the article of footwear in active use of the
article of {ootwear. In FIGS. 21-27 an exemplary ground surface material
accumulation prevention structure is shown in sectional view to illustrate physical
deformation associated with exdernal compression forces applied o, and intemal
reactive forces generated by, a reactive element of the ground surface malerial
accumulation prevention structure.

{00110 FiG. 21 Is a schemalic sectional view of a ground surface
material accumulation prevention structure illustrating a pre-surface strike state in
an operation cycle of the structure. In this state the article of foolwear and
ground surface material accumuiation prevention structure may be descending

toward the ground surface, as indicaled by arrow 2110, As shown in FIG. 21, in
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this state the reactive element 42 of the ground surface matenal accumulation
prevention structure 12 is fully non-compressed and extended in a dome shape.

[00111) FIG. 22 is a schemalic sectional view of a ground surface
material accumulation prevention struclure iHlustrating an initial surface sirike
state in an operation cycle of the structure.  In the initial surface strike state of
FIG. 22, one or more ground surface traction element 17 may contact the ground
surface in advance of the ground surface material accumulation prevention
structure 12, which is disposed above the ground surface and is fully extended in
a dome shape. In this state, the ground surface traction elements 17 may begin
i displace ground surface material, as indicated by small solid arrows 2210, In
this manner, a portion of ground surface material may be displaced into a space
2212 located under the ground surface mailerial accumuiation prevention
structure 12 between the ground surface material accumulation prevention
structures 17. Those skilled in the art readily will appreciate that the ground
surface material, including displaced ground surface malerial, may begin o
compact under the ground surface material accumulation prevention siructure
12.

{00112] FiG. 23 is a schematlic seclional view of a ground surface
material accumulation prevention structure illustrating a partial  ground
penetration state in an operation cycle of the structure.  In the partial ground
penetration state of FIG. 23, the lower surface 32 of the sole 16 of the article of
footwear 10 begins to engage the ground surface with a compression force, as
indicated by thick solid arrows 2310, A source of the compression force may
include varicus faclors, such as g force of weight of the athiele, a heel strike
force, a thrust force {e.g., from an athlete changing a direction of stride or from a
ioe off push), and the like. Ground surface material localed below the ground
surface material accumulation prevention structure 12, including ground surface
material displaced by a penelrating ground surface traction element 17, may be
compacted under the ground surface material accumulation prevention siructure

12 by the compression force 2310, in this manner the compression force 2310
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may begin (o creale a layer of compacied surface material (indicated by dashed
ing) 2312 disposed on the exposed surface of the ground surface material
accumulation prevention structure 12.

{00113} In the partial ground penetration state illustrated in FIG. 23 the
exposed surface of the reactive element 42 of the ground surface material
accumiation prevention structure 12 begins to deform by compression, e.g., to
dimple. In this manner, a portion of energy generated by the compression force
is absorbed by the reaclive element 42 of the ground surface material
accumulation prevention structure 12; this absorbed energy may be expressed
as a reactive force generated in the reactive element 42 thal is biased o retumn
the exposed surface of the reactive element 42 to a fully exiended dome shape,
as indicated by dashed arrows 2314, The reactive force generated by
comprassion of the reactive element 42 is small relative to the compression force
2310 between the sole 16 and the ground surface, as indicated in FIG. 23 by the
relative thickness of compression force arrows 2310 and reactive force arrows
2310. The reactive force 2314 generated by the energy absorbed by the reactive
element 42 need only be sufficient to returmn the exposed surface of the reactive
element 42 o the fully exiended dome shape upon release of the compression
force 2314, as discussed below. In this manner, energy of the athlele
corresponding to the compression force 2310 is substantially transferred to the
ground surface, with a portion of the energy being transferred (o reactive element
42 of the ground surface maternal accumuiation prevention structure 12

[00414] FIG. 24 is a schematic seclional view of a ground surface
material accumulation prevention structure illustrating a full ground penetration
state in the operation cycle of the struclure. In the full ground penelration state of
FIG. 24, the compression force 2310 at the ground surface material accumulation
prevention structure 12 may be at a maximum, with maximum transmission of the
energy from the athlele o the ground surface. As shown in the full ground
surface penetration staile of FIG. 23, the compression force 2310 may be exeried

across an entire surface area of the ground surface material accumulation
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prevention structure 12, As shown in FIG. 23, the compression force 2310 may
be substantially grester than the reaction force 2312 absorbed and slored in
reaction element 42 of ground surface malerial accumulation prevention structure
12, As shown in FIG. 24, in the full ground penetration state the laver of
compacted ground surface material (indicated by dashed line} 2312 may be
formed on the exposed surface of the reaction element 42 of the ground surface
malerial accumulation prevention structure 12.

{00115] FiG. 25 is a schematic seclional view of a ground surface
material accumulation prevention structure illustrating an initial release state in
an operation cycle of the structure. As shown in FIG. 25, in the initial release
state the sole 16 of the arlicie of foolwear may begin o lift off from the ground
surface. As the sole 16 begins lift off from the ground surface, the layer of
compacted ground surface material 2312 may begin to separate from the ground
surface proper and become exposed, and a localized compaction force 2310
may begin {0 release. As the layer of compacted ground surface material 2312
bacomes exposed and the localized compaction force 2310 is releasead, a portion
of the reactive energy absorbed and stored in the reactive element 42, expressed
as reactive force 2314, may begin to expand a portion of the exposed surface of
the reactive element 42 o begin to return the portion of the exposed surface of
the reactive element 42 1o a non-compressed stale, e.g., to an extended dome
shape. In some embodiments the surface of the reactive element 42 may begin
o move relalive to the layer of compacted ground surface materal 2312 and
generate surface {ension forces between the exposed surface of the reaclive
element 42 and the layer of compacied surface material. In some embodiments
ihe exposed surface of the reactive element 42 may twist or shift o a new
orientation relative o the layer of compacted ground surface material 2312, In
this manner, expansion of the portion of the exposed surface of the reactive
element 42 may cause the layer of compacted ground surface malerial 2312 o
begin to break apart into particles of ground surface malerial 2510
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[00116] FiG. 26 is a schemalic seclional view of a ground surface
material accumulation prevention siructure illusirating a substantial release state
i an operation cycle of the structure. As shown in FiG. 26, in the substantial
release siate the sole 16 continues o lift off from the ground surface proper. In
this state a compression force 2310 may continue o be applied between the
ground surface and at leas! one ground surface traction element 17, In this
state, reactive energy absorbed and stored in the reactive element 42 may
continue o be expressed as a reactive force 2314 at the exposed surface of the
reactive element 42 to expand the exposed surface of the reactive element 42
ioward a fully non-compressed state.  Continued expansion of the exposed
surface of the reaclive element 42 may continue to break apart the laver of
compressed ground surface material into particles of ground surface material
2510, In some embodiments, in response (o release of the compression force
2310, the reactive element 42 may ‘pop’ the exposed surface of the reactive
element 42 {0 a subsiantially expanded, non-compressed state (e.g., (o a fully

expanded dome shape)

7

In this manner, reactive energy absorbed and stored in
the reaclive element 42 may be {ransferred {o the particles of ground surface
material 2510 {0 expel pariicles of ground malerial 2510 from the exposed
surface of the reactive slement 42, as indicated by arrows 2610.

{00117] FiG. 27 is a schematlic seclional view of a ground surface
material accumulation prevention structure {llustrating a ull release stale in an
operation cycle of the structure. In the full release siale, the exposed surface of
ihe reactive element 42 is fully extended in a dome shape, and the reactive
energy absorbed and stored in the reactive element 42 from the compression
force 2310 may be fully transferred from the reactive element 42 to particles of
ground surface material 2510, as indicated by arrows 2810, In this manner,
ground surface material may be prevented from accumulating on the lower
surface 32 of the sole 18 of the arlicle of footwear 10 in aclive use of the article of

footwear 10.
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[00118] As discussed above, a ground surface malerial accumulation
prevention structure of the present invention may operale (o prevent onset of
accumulation of ground surface material on a lower surface of a sole of an article
of footwear in active use of the article of footwear. As illustrated in FIGS. 20-27,
in some embodiments a ground surface malerial accumulation prevention
structure may operate in association with a heel sirike to toe off stride cycie in
active use of the article of footwear. In some embodiments, a ground surface
material accumulation prevention structure may operaie in association with other
active use of an article of foolwear. Non-exhaustive examples include playing
sports such as soccer, football, lacrosse, elc., as well as activities in snow, ice,
and slush. Those skilled in the art readily will appreciaie alternative aclive use of
an arlicle of foolwear suilable for a ground surface material accumulation
prevention structure of the present invention.

{00118] As discussed above, a ground surface material accumudation
prevention structure of the present inveniion may operate o prevent
accumulation of ground surface malerial by moving an exposed surface of a
reactive element of the structure between a first position and a second position in
response o a compression force applied to the reactive element in aclive use of
the article of footwear. In some embodiments, a reactive element may move an
exposed surface of the reactive element between a first state and a second siate
relative to the lower surface of the article of foolwear, e.g., relalive (o one or more
ground surface traction elements on the lower surface of the sole of the article of
footwear. In some embodiments, a reactive element may move an exposed
surface of the reaclive element betwesen a first orienialion and a second
orientation relative {o the lower surface of the sole of the article of footwear, e.9.,
o twist relative 1o one or more ground surface traction elements on the lower
surface of the sole of the arlicle of footwear. In some embodiments, a reactive
element may move an exposed surface of the reactive element between a first
surface contour and a second surface contour different from the first surface

corttour.  In some embodiments, a reactive element may move an exposed
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surface of the reactive element belween a first posilion proximate the lower
surface of the sole of the article of foolwear and a second position further away
from the lower surface of the sole of the article of foolwear. In each case a
reactive element may be configured to move an exposed surface of the reactive
element relative to a layer of compacted ground surface material being formed
adjacent the exposed surface in active use of an article of foctwear, o facilitate
breaking up the layer of compacied ground surface material into particles of
ground surface material and discarding of the compacted ground surface
material from the lower surface of the arlicle of footwear in the aclive use of the
article of footwear.

[60128] Functional, operational, and performance characteristics of a
ground surface material accumulation prevention structure may be controlled by
selecting materials and dimensional characleristics of the reactive element of the
structure. A reaclive force characteristic of the reactive element may be
determined by controiling various factors, including a material composition of the
reactive element, a desired rigidity of the reactive element, a sirength of the
cured/hardened molding material{s}, a thickness of the exposed surface of a
dome-shaped reactive element, a depth of the dome shaped reactive slement, a
size of the reactive element (e.g., radius or length and width), and an amount of
molding material desired for making the reaclive element {cost factors). Those
skilled in the arl readily will appreciate other factors in light of the present
disclosure and a desired application and performance characteristics. Those
skilled in the art readily will be able to delermine a malerial compaosition, size,
and configuration of a reaclive element for achieving desired funclional,
operational, and performance characteristics in a ground surface material
accumulation prevention structure.

[00121] Those skilled in the art readily will appreciale that each of the
embodiments shown in FIGS. 1-27 may have one or more advantiages in a
particular application. In some applications, one embodiment may have a morg

desired performance characieristic, such as providing a desired reactive force
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characteristic, providing a desired traclion characterisiic for a selecied playing
surface, or providing a desired safely characteristic. in some embodiments, ong
embodiment may have a more desired aesthelic characleristic than another
embodiment. Those skilled in the art readily will be able to select an appropriate
corfiguration for a desired application.

[00122] While various embodiments of the invention have been
described, the descriplion is intended to be exemplary, rather than limiting and it
wiil be apparent 1o those of ordinary skill in the art that many more embodiments
and implementations are possible that are within the scope of the invention.
Accordingly, the invention is not {0 be restricted except in light of the altached
claims and their equivalents. Also, various modifications and changes may be

made within the scope of the atlached claims.
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CLAIMS

1. An article of footwear comprising:

a sole having a lower surface; and

a reactive element disposed on the lower surface of the sole, the reaclive
element having an exposed surface, and the reactive element being configured
{o transition the exposed surface between a first state and a second state in
response (o a compression force appliad to the reactive element by an external
ground surface in a user activily, to prevent accumulation of ground surface

maierial compacting on the sole of the article of foolwear in the user activity.

2. The article of foolwear according to claim 1, the reactive slement further
comprising webbing configured 1o secure the reactive element on the lower

surface of the sole.

3. The article of foolwear according to any of claims 1 10 2, wherein the
reactive element is integrally formed with the lower surface of the sole by
bonding or molding.

4, The arlicle of footwear according to any of claims 1 {o 3, wherein the sole
further comprises at least one ground surface traction element disposed on the
lower surface of the sole, and the reactive element is secured {o the lower

surface of the sole by the at least one ground surface traction element.

5. The article of footwear according o any of claims 1 {0 4, wherein the at
least one ground surface traction element includes at least one cleat that is
removably secured o the lower surface of the sole, and the reactive slement is

secured to the lower surface of the sole by the at least one cleat,
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8. The article of footwear according to any of claims 1 1o §, wherein the
reactive element is secured to the lower surface of the sole by securing the at
least one cleat to the lower surface of the sole with the webbing disposed

between the al least one cleatl and the lower surface of the sole.

7. The article of footwear according o any of claims 1 to 6, wherein a
configuration of the reactive element conforms {0 a configuration of plural ground

surface traction elements disposed on the lower surface of the sole.

8. The article of footwear according o any of claims 110 7, further
comprising webbing configurad {0 secure the reactive element to the lower
surface of the sole of the ariicle of footwear, wherein the webbing and the

rasilient member are formed by a unitary resilient material.

8.  The article of footwear according to any of claims 1 {0 8, wherein the
reactive slement comprises an elastomeric polymer dome, and the elastomeric

polymer dome is optionally made of a thermoplastic or thermosetting material.

10.  The aricle of footwear according o any of claims 1 {0 8, wherein the

elastomeric polymer dome has a symmetric shape or an elongated shape.

11, The arlicle of footwear according o any of claims 1 1o 10, wherein the
webbing includes a tab associated with a ground surface traction element on the
tower surface of the sole to secure the resilient member {o the lower surface of

the sole of the article of footwear,

12.  The article of footwear according to any of claims 1 to 11, wherein the {ab
of the webbing includes a through-hole configured o engage a portion of the
ground surface traction element.
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13.  The article of footwear according to any of claims 1 to 12, wherein the
ground surface traction element is a cleat, and the portion of the cleatl is a screw-
in base portion that passes through the through-hole to capture the tab of the

webbing belween the cleat and the lower surface of the sole.

14, The article of footwear according 1o any of dlaims 1 1o 13, wherein in the
first state the exposed surface portion is in a compressed state proximal the
lower surface of the sole, and wherein in the second stale the exposed surface
portion is in a decompressed staie distal of the lower surface of the sole relative
o the first state.

15, The article of footwear according {0 any of claims 1 {0 14, wherein the
reactive element is configured to fransition the exposed surface to the first state
in response (o a compression force applied between the sole of the article of
fooiwear and the external ground surface and {o the second stale in response (o

release of the compression force.

16.  The article of footwear according o any of claims 1 {o 15, wherein the

reactive element includes a resilient member having a spring constant i

17. A method of making an article of foolwear comprising:

providing a sole having a lower surface; and

placing reactive element on the lower surface of the sole, the reactive
element having an exposed surface, and the reaclive element being configured
o transition the exposed surface between a first state and a second stale in
response to a comprassion force applied to the reactive element by an exiernal
ground surface in a user aclivity, to prevent accumulation of ground surface

material compacting on the sole of the article of footwear in the user aclivity.
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18.  The method of making an article of footwear according o claim 17, further
comprising
providing a molding system having:
a first mold plate including a first mold cavity; and
a second mold plate including a second mold cavity;
placing a first piece of moid malerial in belween the first mold plate and
the second mold plate in a position adjacent to the first mold cavity;
placing a second piece of mold material in between the first mold plate
and the second mold plate in a position adjacent to the second mold cavity;
pressing the first mold plate and the second mold plate together;
suctioning air from first mold cavily such that the first piece of mold
material is drawn into the first mold cavity;
suctioning air from the second mold cavity such that the second piece of
mold material is drawn into the second mold cavily;
applying heat to both the first mold plate and the second mold plate to
mold the first piece of mold material and the second piece of mold material into a
rasilient element having a dome shaped portion formed by the first piece of mold
material, a flat portion formed by the second piece of mold material, and a
webbing formed by both the first piece of mold material and the second piecs of
mold material, the webbing having at least one tab;
attaching the resilient element o the lower surface of the sole such that

the flai portion of the resilient element lies against the lower surface of the sole.

19.  The method of making an article of foctwear according to claim 18,
wherein the step of atlaching the resilient element to the lower surface of the sole
includes placing a shaft of a cleat through a hole on the tab of the webbing of the
resilient element and aitaching the shaft of the cleal to the lower surface of the

sola.
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20.  The method of making an article of foctwear according to any of claims 17
io 18, wherein the siep of atlaching the resilient element to the lower surface of

the sole includes molding the resilient element to the lower surface of the sole.
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