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(54) PLATE WITH FOAM FOR FOOTWEAR

(57) A sole structure (200) for an article of footwear
(10) having an upper (100), the sole structure (200) com-
prising: an outsole (210); a plate (300) disposed between
the outsole (210) and the upper (100), the plate compris-
ing: an anterior-most point (302) disposed in a forefoot
region (12) of the sole structure (200); an aft point (326)
disposed closer to a heel region (16) of the sole structure
(200) than the anterior-most point (302); a concave por-
tion (310) including a constant radius of curvature ex-
tending from the anterior-most point (302) past a meta-
tarsophalangeal (MTP) point (320) of the sole structure
(200), the MTP point (320) being tangent with a reference
plane (RP) and located from about twenty-five percent
to about thirty-five percent of a total length of the plate
from the anterior-most point (302); and the aft point (326)
located twenty-five percent to thirty-five percent of the
total length of the plate (300) from the MTP point (320);
a first cushioning layer (250) disposed between the con-
cave portion (310) and the upper (100); and a second
cushioning layer disposed between the outsole (210) and
the plate (300).
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Description

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to U.S. Applica-
tion Serial No. 15/248,059, filed August 26, 2016, and to
U.S. Provisional Application Serial No. 62/236,649, filed
October 2, 2015, and to U.S. Provisional Application Se-
rial No. 62/308,626, filed March 15, 2016, which are here-
by incorporated by reference in their entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to articles of foot-
wear including sole structures with footwear plates and
foam for improving efficiency in the performance of the
footwear during running motions

BACKGROUND

[0003] This section provides background information
related to the present disclosure which is not necessarily
prior art.
[0004] Articles of footwear conventionally include an
upper and a sole structure. The upper may be formed
from any suitable material(s) to receive, secure, and sup-
port a foot on the sole structure. The upper may cooper-
ate with laces, straps, or other fasteners to adjust the fit
of the upper around the foot. A bottom portion of the up-
per, proximate to a bottom surface of the foot, attaches
to the sole structure.
[0005] Sole structures generally include a layered ar-
rangement extending between a ground surface and the
upper. One layer of the sole structure includes an outsole
that provides abrasion-resistance and traction with the
ground surface. The outsole may be formed from rubber
or other materials that impart durability and wear-resist-
ance, as well as enhancing traction with the ground sur-
face. Another layer of the sole structure includes a mid-
sole disposed between the outsole and the upper. The
midsole provides cushioning for the foot and is generally
at least partially formed from a polymer foam material
that compresses resiliently under an applied load to cush-
ion the foot by attenuating ground-reaction forces. The
midsole may define a bottom surface on one side that
opposes the outsole and a footbed on the opposite side
that may be contoured to conform to a profile of the bot-
tom surface of the foot. Sole structures may also include
a comfort-enhancing insole or a sockliner located within
a void proximate to the bottom portion of the upper.
[0006] The metatarsophalangeal (MTP) joint of the foot
is known to absorb energy as it flexes through dorsiflexion
during running movements. As the foot does not move
through plantarflexion until the foot is pushing off of a
ground surface, the MTP joint returns little of the energy
it absorbs to the running movement and, thus, is known
to be the source of an energy drain during running move-
ments. Embedding flat and rigid plates having longitudi-

nal stiffness within a sole structure is known to increase
the overall stiffness thereof. While the use of flat plates
stiffens the sole structure for reducing energy loss at the
MTP joint by preventing the MTP joint from absorbing
energy through dorsiflexion, the use of flat plates also
adversely increases a mechanical demand on ankle
plantarflexors of the foot, thereby reducing the efficiency
of the foot during running movements, especially over
longer distances.

DRAWINGS

[0007] The drawings described herein are for illustra-
tive purposes only of selected configurations and are not
intended to limit the scope of the present disclosure.

FIG. 1 is a top perspective view of an article of foot-
wear in accordance with principles of the present
disclosure;
FIG. 2 is an exploded view of the article of footwear
of FIG. 1 showing a footwear plate disposed upon a
cushioning member within a cavity between an inner
surface of an outsole and a bottom surface of a mid-
sole;
FIG. 3 is a cross-sectional view taken along line 3-3
of FIG. 1 showing a footwear plate disposed upon a
cushioning member within a cavity between an inner
surface of an outsole and a bottom surface of a mid-
sole;
FIG. 4 is a top perspective view of an article of foot-
wear in accordance with principles of the present
disclosure;
FIG. 5 is an exploded view of the article of footwear
of FIG. 4 showing a footwear plate disposed between
a first cushioning member and a second cushioning
member within a cavity between an inner surface of
an outsole and a bottom surface of a midsole;
FIG 6 is a cross-sectional view taken along line 6-6
of FIG. 4 showing a footwear plate disposed between
a first cushioning member and a second cushioning
member within a cavity between an inner surface of
an out sole and a bottom surface of a midsole;
FIG. 7 is a top perspective view of an article of foot-
wear in accordance with principles of the present
disclosure;
FIG. 8 is an exploded view of the article of footwear
of FIG. 7 showing a cushioning member received
within a cavity between an inner surface of an outsole
and a bottom surface of a midsole, and a footwear
plate disposed upon the inner surface in a forefoot
region of the footwear and embedded within the
cushioning member in a heel region of the footwear;
FIG. 9 is a cross-sectional view taken along line 9-9
of FIG. 7 showing a cushioning member received
within a cavity between an inner surface of an outsole
and a bottom surface of a midsole, and a footwear
plate disposed upon the inner surface in a forefoot
region of the footwear and embedded within the

1 2 



EP 3 750 437 A1

3

5

10

15

20

25

30

35

40

45

50

55

cushioning member in a heel region of the footwear;
FIG. 10 is a top perspective view of an article of foot-
wear in accordance with principles of the present
disclosure;
FIG. 11 is an exploded view of the article of footwear
of FIG. 10 showing a cushioning member received
within a cavity between an inner surface of an outsole
and a bottom surface of a midsole, and a footwear
plate embedded within the cushioning member in a
forefoot region of the footwear and disposed be-
tween the cushioning member and the bottom sur-
face of midsole in a heel region of the footwear;
FIG. 12 is a cross-sectional view taken along line
12-12 of FIG. 10 showing a cushioning member re-
ceived within a cavity between an inner surface of
an outsole and a bottom surface of a midsole, and
a footwear plate embedded within the cushioning
member in a forefoot region of the footwear and dis-
posed between the cushioning member and the bot-
tom surface of midsole in a heel region of the foot-
wear;
FIG. 13 is a top perspective view of an article of foot-
wear in accordance with principles of the present
disclosure;
FIG. 14 is an exploded view of the article of footwear
of FIG. 13 showing a cushioning member received
within a cavity between an inner surface of an outsole
and a bottom surface of a midsole, and a footwear
plate embedded within the cushioning member in a
forefoot region of the footwear and disposed be-
tween the cushioning member and the inner surface
of the outsole in a heel region of the footwear;
FIG. 15 is a cross-sectional view taken along line
15-15 of FIG. 13 showing a cushioning member re-
ceived within a cavity between an inner surface of
an outsole and a bottom surface of a midsole, and
a footwear plate embedded within the cushioning
member in a forefoot region of the footwear and dis-
posed between the cushioning member and the in-
ner surface of the outsole in a heel region of the
footwear;
FIG. 16 is a top perspective view of a footwear plate
for use in an article of footwear in accordance with
principles of the present disclosure;
FIG. 17 is a side view of the footwear plate of FIG. 16;
FIG. 18 is a top view of the footwear plate of FIG. 16;
FIG. 19 is a top perspective view of a footwear plate
for use in an article of footwear in accordance with
principles of the present disclosure;
FIG. 20 is a side view of the footwear plate of FIG. 19;
FIG. 21 is a top view of the footwear plate of FIG. 19;
FIG. 22 is a top perspective view of a footwear plate
for use in an article of footwear in accordance with
principles of the present disclosure;
FIG. 23 is a side view of the footwear plate of FIG. 22;
FIG. 24 is a top view of the footwear plate of FIG. 22;
FIG. 25 is a top view of a footwear plate for use in
an article of footwear in accordance with principles

of the present disclosure;
FIG. 26 is a top view of a footwear plate for use in
an forefoot region of an article of footwear in accord-
ance with principles of the present disclosure;
FIG. 27 is a top view of a footwear plate for use in
an article of footwear in accordance with principles
of the present disclosure;
FIG. 28 is a top view of a footwear plate for use in
an article of footwear in accordance with principles
of the present disclosure;
FIG. 29 is a top view of a footwear plate for use in
an article of footwear in accordance with principles
of the present disclosure;
FIG. 30 is a top view of a footwear plate for use in
an article of footwear in accordance with principles
of the present disclosure;
FIG. 31 provides a top perspective view of an article
of footwear in accordance with principles of the
present disclosure;
FIG. 32 is a cross-sectional view taken along line
32-32 of FIG. 31 showing a footwear plate disposed
between an outsole and a midsole in a forefoot region
of the footwear and disposed between a cushioning
member and the midsole in a heel region of the foot-
wear;
FIG. 33 provides a top perspective view of an article
of footwear in accordance with principles of the
present disclosure;
FIG. 34 is a cross-sectional view taken along line
34-34 of FIG. 33 showing a footwear plate disposed
between an outsole and a cushioning member;
FIG. 35 provides a top perspective view of an article
of footwear in accordance with principles of the
present disclosure;
FIG. 36 is a cross-sectional view taken along line
36-36 of FIG. 35 showing a plurality of apertures
formed through an outsole and a cushioning member
to expose a footwear plate disposed between the
cushioning member and a midsole;
FIG. 37 is a top perspective view of an article of foot-
wear in accordance with principles of the present
disclosure;
FIG. 38 is an exploded view of the article of footwear
of FIG. 37 showing a fluid-filled bladder disposed
upon a cushioning member within a cavity between
an inner surface of an outsole and a bottom surface
of a midsole;
FIG. 39 is a cross-sectional view taken along line
39-39 of FIG. 37 showing a fluid-filled bladder dis-
posed upon a cushioning member within a cavity be-
tween an inner surface of an outsole and a bottom
surface of a midsole;
FIGS. 40A-40E show various prepreg fiber sheets
used in forming a footwear plate in accordance with
the principles of the present disclosure;
FIG. 41 is an exploded view of a stack of prepreg
fiber sheets used to form a footwear plate in accord-
ance with the principles of the present disclosure;
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FIGS. 42A-42E show various layers of fiber strands
used in forming a footwear plate in accordance with
the principles of the present disclosure;
FIG. 43 is an exploded view of layers of fiber strands
used to form a footwear plate in accordance with the
principles of the present disclosure;
FIG. 44 is a perspective view of a mold for use in
forming a footwear plate in accordance with the prin-
ciples of the present disclosure, the mold shown in
conjunction with a stack of fibers prior to being
formed into a footwear plate; and
FIG. 45 is a perspective view of a mold for use in
forming a footwear plate in accordance with the prin-
ciples of the present disclosure, the mold shown in
conjunction with a formed footwear plate.

[0008] Corresponding reference numerals indicate
corresponding parts throughout the drawings.

DETAILED DESCRIPTION

[0009] Example configurations will now be described
more fully with reference to the accompanying drawings.
Example configurations are provided so that this disclo-
sure will be thorough, and will fully convey the scope of
the disclosure to those of ordinary skill in the art. Specific
details are set forth such as examples of specific com-
ponents, devices, and methods, to provide a thorough
understanding of configurations of the present disclo-
sure. It will be apparent to those of ordinary skill in the
art that specific details need not be employed, that ex-
ample configurations may be embodied in many different
forms, and that the specific details and the example con-
figurations should not be construed to limit the scope of
the disclosure.
[0010] The terminology used herein is for the purpose
of describing particular exemplary configurations only
and is not intended to be limiting. As used herein, the
singular articles "a," "an," and "the" may be intended to
include the plural forms as well, unless the context clearly
indicates otherwise. The terms "comprises," "compris-
ing," "including," and "having," are inclusive and therefore
specify the presence of features, steps, operations, ele-
ments, and/or components, but do not preclude the pres-
ence or addition of one or more other features, steps,
operations, elements, components, and/or groups there-
of. The method steps, processes, and operations de-
scribed herein are not to be construed as necessarily
requiring their performance in the particular order dis-
cussed or illustrated, unless specifically identified as an
order of performance. Additional or alternative steps may
be employed.
[0011] When an element or layer is referred to as being
"on," "engaged to," "connected to," "attached to," or "cou-
pled to" another element or layer, it may be directly on,
engaged, connected, attached, or coupled to the other
element or layer, or intervening elements or layers may
be present. In contrast, when an element is referred to

as being "directly on," "directly engaged to," "directly con-
nected to," "directly attached to," or "directly coupled to"
another element or layer, there may be no intervening
elements or layers present. Other words used to describe
the relationship between elements should be interpreted
in a like fashion (e.g., "between" versus "directly be-
tween," "adjacent" versus "directly adjacent," etc.). As
used herein, the term "and/or" includes any and all com-
binations of one or more of the associated listed items.
[0012] The terms first, second, third, etc. may be used
herein to describe various elements, components, re-
gions, layers and/or sections. These elements, compo-
nents, regions, layers and/or sections should not be lim-
ited by these terms. These terms may be only used to
distinguish one element, component, region, layer or sec-
tion from another region, layer or section. Terms such as
"first," "second," and other numerical terms do not imply
a sequence or order unless clearly indicated by the con-
text. Thus, a first element, component, region, layer or
section discussed below could be termed a second ele-
ment, component, region, layer or section without depart-
ing from the teachings of the example configurations.
[0013] One aspect of the disclosure provides a sole
structure for an article of footwear having an upper por-
tion. The sole structure includes an outsole, a plate dis-
posed between the outsole and the upper, and a first
cushioning layer disposed between the concave portion
and the upper. The plate includes an anterior-most por-
tion disposed in a forefoot region of the sole structure
and a posterior-most point disposed closer to a heel re-
gion of the sole structure than the anterior-most point.
The plate also includes a concave portion extending be-
tween the anterior-most point and the posterior-most
point and including a constant radius of curvature from
the anterior-most point to a metatarsophalangeal (MTP)
point of the sole structure. The MTP point opposes the
MTP joint of a foot during use.
[0014] Implementations of the disclosure may include
one or more of the following optional features. In some
implementations, the anterior-most point and the poste-
rior-most point are co-planar. The plate may also include
a substantially flat portion disposed within the heel region
of the sole structure. The posterior-most point may be
located within the substantially flat portion.
[0015] In some examples, the sole structure includes
a blend portion disposed between and connecting the
concave portion and the substantially flat portion. The
blend portion may include a substantially constant cur-
vature. The anterior-most point and the posterior-most
point may be co-planar at a junction of the blend portion
and the substantially flat portion.
[0016] The sole structure may include a second cush-
ioning layer disposed between the substantially flat por-
tion and the upper. A third cushioning layer may be dis-
posed between the outsole and the plate. In some ex-
amples, the third cushioning layer is disposed within the
heel region. The third cushioning layer may extend from
the heel region to the forefoot region.
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[0017] The sole structure may also include at least one
fluid-filled chamber disposed between the plate and the
upper and/or between the outsole and the plate. The at
least one fluid-filled chamber may be disposed within at
least one of the second cushioning layer and the third
cushioning layer.
[0018] In some examples, the MTP point is located ap-
proximately thirty percent (30%) of the total length of the
plate from the anterior-most point. A center of the radius
of curvature may be located at the MTP point. The con-
stant radius of curvature may extend from the anterior-
most point past the MTP point. The constant radius of
curvature may extend from the anterior-most point past
the MTP point at least forty percent (40%) of the total
length of the plate from the anterior-most point.
[0019] In some examples, the outsole includes a
ground-contacting surface and an inner surface formed
on an opposite side of the outsole than the ground-con-
tact surface. The inner surface may be directly attached
to the plate. The inner surface may be attached to the
plate proximate to the concave portion.
[0020] Another aspect of the disclosure provides a sole
structure for an article of footwear having an upper. The
sole structure includes an outsole, a plate disposed be-
tween the outsole and the upper, and a first cushioning
layer disposed between the curved portion and the upper.
The plate includes an anterior-most point disposed in a
forefoot region of the sole structure, and a posterior-most
point disposed closer to a heel region of the sole structure
than the anterior-most point. The plate also includes a
curved portion extending between and connecting the
anterior-most point and the posterior-most point and in-
cluding a constant radius of curvature from the anterior-
most point to a metatarsophalangeal (MTP) point of the
sole structure. The MTP point opposes the MTP joint of
a foot during use.
[0021] This aspect may include one or more of the fol-
lowing optional features. In some implementations, the
anterior-most point and the posterior-most point are co-
planar. The plate may include a substantially flat portion
disposed within the heel region of the sole structure, the
posterior-most point being located within the substantial-
ly flat portion.
[0022] In some examples, the sole structure includes
a blend portion disposed between and connecting the
curved portion and the substantially flat portion. The
blend portion may include a substantially constant cur-
vature. The anterior-most point and the posterior-most
point may be co-planar at a junction of the blend portion
and the substantially flat portion.
[0023] The sole structure may include a second cush-
ioning layer disposed between the substantially flat por-
tion and the upper. A third cushioning layer may be dis-
posed between the outsole and the plate. The third cush-
ioning layer may be disposed within the heel region. The
third cushioning layer may extend from the heel region
to the forefoot region.
[0024] In some examples, the sole structure includes

at least one fluid-filled chamber disposed between the
plate and the upper and/or between the outsole and the
plate. At least one fluid-filled chamber may be disposed
within at least one of the second cushioning layer and
the third cushioning layer.
[0025] In some examples, the MTP point is located ap-
proximately thirty percent (30%) of the total length of the
plate from the anterior-most point. A center of the radius
of curvature may be located at the MTP point. The con-
stant radius of curvature may extend from the anterior-
most point past the MTP point. The constant radius of
curvature may extend from the anterior-most point past
the MTP point at least forty percent (40%) of the total
length of the plate from the anterior-most point.
[0026] The outsole may include a ground-contacting
surface and an inner surface formed on an opposite side
of the outsole than the ground-contact surface. The inner
surface may be directly attached to the plate. The inner
surface may be attached to the plate proximate to the
curved portion.
[0027] Yet another aspect of the disclosure provides a
sole structure for an article of footwear having an upper.
The sole structure includes an outsole, a plate disposed
between the outsole, and the upper and a first cushioning
layer disposed between the curved portion and the upper.
The plate includes an anterior-most point disposed in a
forefoot region of the sole structure and a posterior-most
point disposed closer to a heel region of the sole structure
than the anterior-most point. The plate also includes a
curved portion extending between and connecting the
anterior-most point and the posterior-most point and in-
cluding a circular curvature from the anterior-most point
to a metatarsophalangeal (MTP) point of the sole struc-
ture. The MTP point opposes the MTP joint of a foot dur-
ing use.
[0028] This aspect may include one or more of the fol-
lowing optional features. In some implementations, the
anterior-most point and the posterior-most point are co-
planar. The plate may include a substantially flat portion
disposed within the heel region of the sole structure. The
posterior-most point may be located within the substan-
tially flat portion. The plate may also include a substan-
tially flat portion disposed within the heel region of the
sole structure. The posterior-most point may be located
within the substantially flat portion.
[0029] In some examples, the sole structure includes
a blend portion disposed between and connecting the
curved portion and the substantially flat portion. The
blend portion includes a substantially constant curvature.
The anterior-most point and the posterior-most point may
be co-planar at a junction of the blend portion and the
substantially flat portion.
[0030] The sole structure may include a second cush-
ioning layer disposed between the substantially flat por-
tion and the upper. A third cushioning layer may be dis-
posed between the outsole and the plate. The third cush-
ioning layer may be disposed within the heel region. In
some examples, the third cushioning layer extends from
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the heel region to the forefoot region.
[0031] The sole structure may include at least one fluid-
filled chamber disposed between the plate and the upper
and/or between the outsole and the plate. The at least
one fluid-filled chamber may be disposed within at least
one of the second cushioning layer and the third cush-
ioning layer.
[0032] In some examples, the MTP point is located ap-
proximately thirty percent (30%) of the total length of the
plate from the anterior-most point. A center of the circular
curvature may be located at the MTP point. The circular
curvature may extend from the anterior-most point past
the MTP point. The circular curvature may extend from
the anterior-most point past the MTP point at least forty
percent (40%) of the total length of the plate from the
anterior-most point.
[0033] In some implementations, the outsole includes
a ground-contacting surface and an inner surface formed
on an opposite side of the outsole than the ground-con-
tact surface. The inner surface may be directly attached
to the plate. Additionally or alternatively, the inner surface
may be attached to the plate proximate to the curved
portion. In some examples, the sole structure further in-
cludes a second cushioning layer disposed on an oppo-
site side of the plate than the first cushioning layer to form
at least a portion of the outsole.
[0034] The details of one or more implementations of
the disclosure are set forth in the accompanying drawings
and the description below. Other aspects, features, and
advantages will be apparent from the description and
drawings, and from the claims.
[0035] During running movements, an application
point of footwear providing the push-off force from the
ground surface is located in a forefoot portion of the foot-
wear. The application point of the footwear opposes a
metatarsophalangeal (MTP) joint of the foot. A distance
between an ankle joint of the athlete and a line of action
of the application point providing the push-off force de-
fines a lever arm length about the ankle. A mechanical
demand for the ankle plantarflexors (e.g., calf muscles
tendon unit) can be based on a push-off moment at the
ankle determined by multiplying the length of the lever
arm by a magnitude of the push-off force controlled by
the athlete. Stiff and flat footwear plates generally in-
crease the mechanical demand at the ankle due to stiff,
flat plate causing the application point with the ground
surface to shift anteriorly. As a result, the lever arm dis-
tance and the push-off moment increases at the ankle
joint. Implementations herein are directed toward short-
ing the length of the lever arm from the ankle joint to
reduce the push-off moment at the ankle by providing a
stiff footwear plate that includes a curved portion oppos-
ing the MTP joint.
[0036] Referring to FIGS. 1-3, an article of footwear 10
is provided and includes an upper 100 and a sole struc-
ture 200 attached to the upper 100. The article of footwear
10 may be divided into one or more portions. The portions
may include a forefoot portion 12, a mid-foot portion 14,

and a heel portion 16. The forefoot portion 12 may cor-
respond with toes and joints connecting metatarsal
bones with phalanx bones of a foot during use of the
footwear 10. The forefoot portion 12 may correspond with
the MTP joint of the foot. The mid-foot portion 14 may
correspond with an arch area of the foot, and the heel
portion 16 may correspond with rear portions of the foot,
including a calcaneus bone, during use of the article of
footwear 10. The footwear 10 may include lateral and
medial sides 18, 20, respectively, corresponding with op-
posite sides of the footwear 10 and extending through
the portions 12, 14, 16.
[0037] The upper 100 includes interior surfaces that
define an interior void 102 that receives and secures a
foot for support on the sole structure 200, during use of
the article of footwear 10. An ankle opening 104 in the
heel portion 16 may provide access to the interior void
102. For example, the ankle opening 104 may receive a
foot to secure the foot within the void 102 and facilitate
entry and removal of the foot to and from the interior void
102. In some examples, one or more fasteners 106 ex-
tend along the upper 100 to adjust a fit of the interior void
102 around the foot while concurrently accommodating
entry and removal of the foot therefrom. The upper 100
may include apertures such as eyelets and/or other en-
gagement features such as fabric or mesh loops that re-
ceive the fasteners 106. The fasteners 106 may include
laces, straps, cords, hook-and-loop, or any other suitable
type of fastener.
[0038] The upper 100 may include a tongue portion
110 that extends between the interior void 102 and the
fasteners 106. The upper 100 may be formed from one
or more materials that are stitched or adhesively bonded
together to form the interior void 102. Suitable materials
of the upper may include, but are not limited, textiles,
foam, leather, and synthetic leather. The materials may
be selected and located to impart properties of durability,
air-permeability, wear-resistance, flexibility, and comfort.
[0039] In some implementations, the sole structure
200 includes an outsole 210, a cushioning member 250,
and a midsole 220 arranged in a layered configuration.
The sole structure 200 (e.g., the outsole 210, the cush-
ioning member 250, and the midsole 220) defines a lon-
gitudinal axis L. For example, the outsole 210 engages
with a ground surface during use of the article of footwear
10, the midsole 220 attaches to the upper 100, and the
cushioning member 250 is disposed therebetween to
separate the midsole 220 from the outsole 210. For ex-
ample, the cushioning member 250 defines a bottom sur-
face 252 opposing the outsole 210 and a top surface 254
disposed on an opposite side of the cushioning member
250 than the bottom surface 252 and opposing the mid-
sole 220. The top surface 254 may be contoured to con-
form to the profile of the bottom surface (e.g., plantar) of
the foot within the interior void 102. In some examples,
the sole structure 200 may also incorporate additional
layers such as an insole 260 (FIGS. 2 and 3) or sockliner,
which may reside within the interior void 102 of the upper
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100 to receive a plantar surface of the foot to enhance
the comfort of the footwear 10. In some examples, a side-
wall 230 surrounds at least a portion of a perimeter of
the cushioning member 250 and separates the cushion-
ing member 250 and the midsole 220 to define a cavity
240 therebetween. For instance, the sidewall 230 and
the top surface 254 of the cushioning member 250 may
cooperate to retain and support the foot upon the cush-
ioning member 250 when the interior void 102 receives
the foot therein. For instance, the sidewall 230 may define
a rim around at least a portion of the perimeter of the
contoured top surface 254 of the cushioning member 250
to cradle the foot during use of the footwear 10 when
performing walking or running movements. The rim may
extend around the perimeter of the midsole 220 when
the cushioning member 250 attaches to the midsole 220.
[0040] In some configurations, a footwear plate 300 is
disposed upon the top surface 254 of the cushioning
member 250 and underneath the midsole 220 to reduce
energy loss at the MTP joint while enhancing rolling of
the foot as the footwear 10 rolls for engagement with a
ground surface during a running motion. The footwear
plate 300 may define a length extending through at least
a portion of the length of the sole structure 200. In some
examples, the length of the plate 300 extends through
the forefoot, mid-foot, and heel portions 12, 14, 16 of the
sole structure 200. In other examples, the length of the
plate 300 extends through the forefoot portion 12 and the
mid-foot portion 14, and is absent from the heel portion
16.
[0041] In some examples, the footwear plate 300 in-
cludes a uniform local stiffness (e.g., tensile strength or
flexural strength) throughout the entire surface area of
the plate 300. The stiffness of the plate may be aniso-
tropic where the stiffness in one direction across the plate
is different from the stiffness in another direction. For
instance, the plate 300 may be formed from at least two
layers of fibers anisotropic to one another to impart gra-
dient stiffness and gradient load paths across the plate
300. In one configuration, the plate 300 provides a greater
longitudinal stiffness (e.g., in a direction along the longi-
tudinal axis L) than a transverse stiffness (e.g., in a di-
rection transverse to the longitudinal axis L). In one ex-
ample, the transverse stiffness is at least ten percent
(10%) lower than the longitudinal stiffness. In another
example, the transverse stiffness is from about ten per-
cent (10%) to about twenty percent (20%) of the longitu-
dinal stiffness. In some configurations, the plate 300 is
formed from one or more layers of tows of fibers and/or
layers of fibers including at least one of carbon fibers,
aramid fibers, boron fibers, glass fibers, and polymer fib-
ers. In a particular configuration, the fibers include carbon
fibers, or glass fibers, or a combination of both carbon
fibers and glass fibers. The tows of fibers may be affixed
to a substrate. The tows of fibers may be affixed by stitch-
ing or using an adhesive. Additionally or alternatively, the
tows of fibers and/or layers of fibers may be consolidated
with a thermoset polymer and/or a thermoplastic poly-

mer. Accordingly, the plate 300 may have a tensile
strength or flexural strength in a transverse direction sub-
stantially perpendicular to the longitudinal axis L. The
stiffness of the plate 300 may be selected for a particular
wearer based on the wearer’s tendon flexibility, calf mus-
cle strength, and/or MTP joint flexibility. Moreover, the
stiffness of the plate 300 may also be tailored based upon
a running motion of the athlete. In other configurations,
the plate 300 is formed from one or more layers/plies of
unidirectional tape. In some examples, each layer in the
stack includes a different orientation than the layer dis-
posed underneath. The plate may be formed from unidi-
rectional tape including at least one of carbon fibers, ar-
amid fibers, boron fibers, glass fibers, and polymer fibers.
In some examples, the one or more materials forming
the plate 300 include a Young’s modulus of at least 70
gigapascals (GPa).
[0042] In some implementations, the plate 300 in-
cludes a substantially uniform thickness. In some exam-
ples, the thickness of the plate 300 ranges from about
0.6 millimeter (mm) to about 3.0 mm. In one example,
the thickness of the plate is substantially equal to one
1.0 mm. In other implementations, the thickness of the
plate 300 is non-uniform such that the plate 300 may
define a greater thickness in the mid-foot portion 14 of
the sole structure 200 than the thicknesses in the forefoot
portion 12 and the heel portion 16.
[0043] The outsole 210 may include a ground-engag-
ing surface 212 and an opposite inner surface 214. The
outsole 210 may attach to the upper 100. In some exam-
ples, the bottom surface 252 of the cushioning member
250 affixes to the inner surface 214 of the outsole and
the sidewall 230 extends from the perimeter of the cush-
ioning member 250 and attaches to the midsole 220 or
the upper 100. The example of FIG. 1 shows the outsole
210 attaching to the upper 100 proximate to a tip of the
forefoot portion 12. The outsole 210 generally provides
abrasion-resistance and traction with the ground surface
during use of the article of footwear 10. The outsole 210
may be formed from one or more materials that impart
durability and wear-resistance, as well as enhance trac-
tion with the ground surface. For example, rubber may
form at least a portion of the outsole 210.
[0044] The midsole 220 may include a bottom surface
222 and a footbed 224 disposed on an opposite side of
the midsole 220 than the bottom surface 222. Stitching
226 or adhesives may secure the midsole 220 to the up-
per 100. The footbed 224 may be contoured to conform
to a profile of the bottom surface (e.g., plantar) of the
foot. The bottom surface 222 may oppose the inner sur-
face 214 of the outsole 210 to define a space therebe-
tween for receiving the cushioning member 250.
[0045] FIG. 2 provides an exploded view of the article
of footwear 10 showing the outsole 210, the cushioning
member 250 disposed upon the inner surface 214 of the
outsole 210, and the substantially rigid footwear plate
300 disposed between the top surface 254 of the cush-
ioning member 250 and the bottom surface 222 of the
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midsole 220. The cushioning member 250 may be sized
and shaped to occupy at least a portion of empty space
between the outsole 210 and the midsole 220. Here, the
cavity 240 between the cushioning member 250 and the
bottom surface 222 of the midsole 220 defines a remain-
ing portion of empty space that receives the footwear
plate 300. Accordingly, the cushioning member 250 and
the plate 300 may substantially occupy the entire volume
of space between the bottom surface 222 of the midsole
220 and the inner surface 214 of the outsole 210. The
cushioning member 250 may compress resiliently be-
tween the midsole 220 and the outsole 210. In some con-
figurations, the cushioning member 250 corresponds to
a slab of polymer foam having a surface profile configured
to receive the footwear plate 300 thereon. The cushioning
member 250 may be formed from any suitable materials
that compress resiliently under applied loads. Examples
of suitable polymer materials for the foam materials in-
clude ethylene vinyl acetate (EVA) copolymers, poly-
urethanes, polyethers, and olefin block copolymers. The
foam can also include a single polymeric material or a
blend of two or more polymeric materials including a pol-
yether block amide (PEBA) copolymer, the EVA copoly-
mer, a thermoplastic polyurethane (TPU), and/or the ole-
fin block copolymer. The cushioning member 250 may
include a density within a range from about 0.05 grams
per cubic centimeter (g/cm3) to about 0.20 g/cm3. In some
examples, the density of the cushioning member 250 is
approximately 0.1 g/cm3. Moreover, the cushioning
member 250 may include a hardness within the range
from about eleven (11) Shore A to about fifty (50) Shore
A. The one or more materials forming the cushioning
member 250 may be suitable for providing an energy
return of at least 60-percent (60%).
[0046] In some examples, a fluid-filled bladder 400 is
disposed between the footwear plate 300 and the cush-
ioning member 250 in at least one portion 12, 14, 16 of
the sole structure 200 to enhance cushioning character-
istics of the footwear 10 responsive to ground-reaction
forces. For instance, the fluid-filled bladder 400 may de-
fine an interior void that receives a pressurized fluid and
provides a durable sealed barrier for retaining the pres-
surized fluid therein. The pressurized fluid may be air,
nitrogen, helium, or dense gases such as sulfur hexaflu-
oride. The fluid-filled bladder may additionally or alterna-
tively contain liquids or gels. In other examples, the fluid-
filled bladder 400 is disposed between the cushioning
member 250 and the outsole 210, or between the plate
300 and the midsole 220. FIGS. 2 and 3 show the fluid-
filled bladder 400 residing in the heel portion 16 of the
sole structure 200 to assist with attenuating the initial
impact with the ground surface occurring in the heel por-
tion 16. In other configurations, one or more fluid-filled
bladders 400 may additionally or alternatively extend
through the mid-foot portion 14 and/or forefoot portion
12 of the sole structure 200. The cushioning member 250
and the fluid-filled bladder 400 may cooperate with en-
hance functionality and cushioning characteristics when

the sole structure 200 is under load.
[0047] The length of the footwear plate 300 may extend
between a first end 301 and a second end 302. The first
end 301 may be disposed proximate to the heel portion
16 of the sole structure 200 and the second end 302 may
be disposed proximate to the forefoot portion 12 of the
sole structure 200. The first end 301 may also be referred
to as a "posterior-most point" of the plate 300 while the
second end 302 may also be referred to as an "anterior-
most point" of the plate. In some examples, the length of
the footwear plate 300 is less than a length of the cush-
ioning member 250. The footwear plate 300 may also
include a thickness extending substantially perpendicu-
lar to the longitudinal axis L of the sole structure 200 and
a width extending between the lateral side 18 and the
medial side 20. Accordingly, the length, the width, and
the thickness of the plate 300 may substantially occupy
the cavity 240 defined by the top surface 254 of the cush-
ioning member 250 and the bottom surface 222 of the
midsole and may extend through the forefoot, mid-foot,
and heel portions 12, 14, 16, respectively, of the sole
structure 200. In some examples (e.g., FIG. 37), periph-
eral edges of the footwear plate 300 are visible along the
lateral and/or medial sides 18, 20 of the footwear 10.
[0048] Referring to FIG. 3, a partial cross-sectional
view taken along line 3-3 of FIG. 1 shows the footwear
plate 300 disposed between the cushioning member 250
and the midsole 220 and the cushioning member 250
disposed between the outsole 210 and the footwear plate
300. The insole 260 may be disposed upon the footbed
224 within the interior void 102 under the foot. FIG. 3
shows the cushioning member 250 defining a reduced
thickness to accommodate the fluid-filled bladder 400
within the heel region 16. In some examples, the cush-
ioning member 250 encapsulates the bladder 400, while
in other examples, the cushioning member 250 merely
defines a cut-out for receiving the bladder 400. In some
configurations, a portion of the plate 300 is in direct con-
tact with the fluid-filled bladder 400. The cushioning
member 250 may define a greater thickness in the heel
portion 16 of the sole structure 200 than in the forefoot
portion 12. In other words, the gap or distance separating
the outsole 210 and the midsole 220 decreases in a di-
rection along the longitudinal axis L of the sole structure
200 from the heel portion 16 toward the forefoot portion
12. In some implementations, the top surface 254 of the
cushioning member 250 is smooth and includes a surface
profile contoured to match the surface profile of the foot-
wear plate 300 such that the footwear plate 300 and the
cushioning member 250 mate flush with one another.
The cushioning member 250 may define a thickness in
the forefoot portion 12 of the sole structure within a range
from about seven (7) millimeters (mm) to about twenty
(20) mm. In one example, the thickness of the cushioning
member 250 in the forefoot portion 12 is about twelve
(12) mm.
[0049] In some configurations, e.g., the footwear plate
lOf of FIGS. 35 and 36, footwear having spikes for track
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events, i.e., "track shoes", incorporates a cushioning
member 250f (FIG. 36) within the forefoot portion 12 be-
tween the plate 300 and outsole 210 that has a reduced
thickness of about eight (8) mm. In these configurations,
the cushioning member 250 may be absent between the
plate 300 and outsole 210 within the forefoot portion 12.
Moreover, cushioning material associated with the same
cushioning member 250 or a different cushioning mem-
ber may be disposed between the plate 300 and the mid-
sole 220 and extend through the forefoot, mid-foot, and
heel portions 12, 14, 16, respectively.
[0050] The footwear plate 300 includes a curved region
310 extending through the forefoot portion 12 and the
mid-foot portion 14 of the sole structure 200. The terms
"curved portion", "concave portion", and "circular portion"
may also be used to describe the curved region 310. The
footwear plate 300 may optionally include a substantially
flat region 312 extending through the heel portion 16 from
the curved region 310 to the posterior-most point 301 of
the plate 300. The curved region 310 is associated with
a radius of curvature about an MTP point 320 to define
an anterior curved portion 322 extending from one side
of the MTP point 320 and a posterior curved portion 324
extending from the other side of the MTP point 320. For
instance, the anterior curved portion 322 extends be-
tween the MTP point 320 and the anterior-most point
(AMP) 302 (e.g., second end 302) of the plate 300, while
the posterior curved portion 324 extends between the
MTP point 320 and an aft point 326 disposed at a junction
of the curved region 310 and the flat region 312. In some
examples, the anterior curved portion 322 and the pos-
terior curved portion 324 are associated with the same
radius of curvature that is mirrored about the MTP point
320. In other examples, the anterior curved portion 322
and the posterior curved portion 324 are each associated
with a different radius of curvature. In some configura-
tions, a portion of the posterior curved portion 324 is as-
sociated with the same radius of curvature as the anterior
curved portion 322. Accordingly, the curved portions 322,
324 may each include a corresponding radius of curva-
ture that may be the same or may be different from one
another. In some examples, the radius of curvatures dif-
fer from one another by at least two percent (2%). The
radius of curvatures for the curved regions 322, 324 may
range from 200 millimeters (mm) to about 400 mm. In
some configurations, the anterior curved portion 322 in-
cludes a radius of curvature that continues the curvature
of the posterior curved portion 324 such that the curved
portions 322, 324 define the same radius of curvature
and share a same vertex. Additionally or alternatively,
the plate may define a radius of curvature that connects
the posterior curved portion 324 to the substantially flat
region 312 of the plate 300. As used herein, the term
"substantially flat" refers to the flat region 312 within five
(5) degrees horizontal, i.e., within five (5) degrees parallel
to the ground surface.
[0051] The MTP point 320 is the closest point of the
footwear plate 300 to the inner surface 214 of the outsole

210 while the aft point 326 and the AMP 302 of the plate
300 are disposed further from the outsole 210 than the
MTP point 320. In some configurations, the posterior-
most point 301 and the AMP 302 are co-planar. In some
examples, the MTP point 320 of the plate 300 is disposed
directly below the MTP joint of the foot when the foot is
received within the interior void 102 of the upper 100. In
other examples, the MTP point 320 is disposed at a lo-
cation that is further from a toe end of the sole structure
200 than the MTP joint. The anterior curved and posterior
curved portions 322, 324, respectively, of the curved re-
gion 310 provide the plate 300 with a longitudinal stiffness
that reduces energy loss proximate to the MTP joint of
the foot, as well as enhances rolling of the foot during
running motions to thereby reduce a lever arm distance
and alleviate strain on the ankle joint.
[0052] In some implementations, the AMP 302 and the
aft point 326 are located above the MTP point 320 by a
distance substantially equal to position height H. Here,
the position height H extends from the MTP 320 in a
direction substantially perpendicular to the longitudinal
axis L of the sole structure 200. The height H ranges from
about three (3) millimeters (mm) to about twenty-eight
(28) mm. In other examples, the height H ranges from
about three (3) mm to about seventeen (17) mm. In one
example, the height H is equal to about seventeen (17)
mm. Thus, the toes of the foot residing above the anterior
curved portion 322 may be biased upward due to the
anterior curved portion 322 extending away from the out-
sole 210 from the MTP point 320 toward the AMP 302.
Additionally or alternatively, a length LA of the anterior
curved portion 322 may be substantially equal to a length
LP of the posterior curved portion 324. As used herein,
the LA and LP are each measured along a line extending
substantially parallel to the longitudinal axis L between
the MTP point 320 and respective ones of the AMP 302
and the aft point 326. In other words, the lengths LA and
LP are each associated with a distance between the MTP
point 320 and a corresponding one of the AMP 302 and
the aft point 326. In some configurations, the LA and the
LP are each equal to about thirty percent (30%) of a total
length of the plate 300 while a length of the flat region
312 accounts for the remaining forty percent (40%) of
the total length of the plate 300. In other configurations,
the LA is equal from about twenty-five percent (25%) to
about thirty-five percent (35%) of the total length of the
plate 300, LP is equal from about twenty-five percent
(25%) to about thirty-five percent (35%) of the total length
of the plate 300, and the length of the flat region 312 is
equal to the balance. In other configurations, LA, LP, and
the length of the flat region 312 are substantially equal.
Varying the radius of curvature of the curved region 310
causes the lengths LA and LP and/or the height (H) of the
anterior-most point 302 and the aft point 306 to change
relative to the MTP point 320. For instance, decreasing
the radius of curvature causes an angle between the MTP
point 320 and the AMP 302 to increase as well as the
height H of the AMP 302 above the MTP point 320 to
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also increase. In configurations when the curved portions
322, 324 each include a different radius of curvature, the
corresponding lengths La and Lp and/or the height from
the MTP point 320 may be different. Accordingly, the ra-
dius of curvature of the curved region 310 may vary for
different shoe sizes, may vary depending upon an intend-
ed use of the footwear 10, and/or may vary based upon
the anatomical features of the foot on a wearer-by-wear
basis.
[0053] In some implementations, the MTP point 320 is
located approximately thirty percent (30%) of the total
length of the plate from the AMP 302. A center of the
radius of curvature of the curved region 310 may be lo-
cated at the MTP point 320. In some examples, the
curved region 310 (e.g., concave portion) is associated
with a constant radius of curvature that extends from the
AMP 302 past the MTP point 320. In these examples,
the constant radius of curvature may extend from the
AMP 302 past the MTP point 320 at least forty percent
(40%) of the total length of the plate 300 from the AMP
302.
[0054] FIGS. 4-6 provide an article of footwear 10a that
includes an upper 100 and a sole structure 200a attached
to the upper 100. In view of the substantial similarity in
structure and function of the components associated with
the article of footwear 10 with respect to the article of
footwear 10a, like reference numerals are used herein-
after and in the drawings to identify like components while
like reference numerals containing letter extensions are
used to identify those components that have been mod-
ified.
[0055] The sole structure 200a may include the outsole
210, a first cushioning member 250a, the footwear plate
300, a second cushioning member 270, and a midsole
220a arranged in the layered configuration. FIG. 5 pro-
vides an exploded view of the article of footwear 10a
showing the sole structure 200a (e.g., the outsole 210,
the cushioning members 250a, 270, the plate 300, and
the midsole 220a) defining a longitudinal axis L. The out-
sole 210 includes the inner surface 214 disposed on an
opposite side of the outsole 210 than the ground-engag-
ing surface 212. The midsole 220a includes a bottom
surface 222a disposed on an opposite side of the midsole
220a than the footbed 224 and opposing the inner surface
214 of the outsole 210.
[0056] The first cushioning member 250a, the footwear
plate 300, and the second cushioning member 270 are
disposed between the inner surface 214 and the bottom
surface 222a to separate the midsole 220a from the out-
sole 210. For example, the first cushioning member 250a
includes the bottom surface 252 received by the inner
surface 214 of the outsole 210 and a top surface 254a
disposed on an opposite side of the cushioning member
250a than the bottom surface 252 and opposing the mid-
sole 220a to support the footwear plate 300 thereon. The
second cushioning member 270 is disposed on an op-
posite side of the footwear plate 300 than the first cush-
ioning member. For instance, the second cushioning

member 270 includes a bottom surface 272 opposing the
footwear plate 300 and a top surface 274 disposed on
an opposite side of the second cushioning member 270
than the bottom surface 272 and opposing the bottom
surface 222a of the midsole 220a. The top surface 274
may be contoured to conform to the profile of the bottom
surface (e.g., plantar) of the foot within the interior void
102. As with the cushioning member 250 of FIGS. 1-3,
the second cushioning member 270 may define a side-
wall 230a surrounding at least a portion of a perimeter
of the second cushioning member 270. The sidewall
230a may define a rim that extends around the perimeter
of the midsole 220a when the second cushioning mem-
ber 270 attaches to the midsole 220a.
[0057] In some configurations, a total thickness of the
first and second cushioning members 250a, 270, respec-
tively, is equal to the thickness of the cushioning member
250 of the article of footwear 10 of FIGS. 1-3. The thick-
ness of the first cushioning member 250 may be the same
or different than the thickness of the second cushioning
member 270. The first and second cushioning members
250a, 270 are operative to embed or sandwich the foot-
wear plate 300 therebetween such that the footwear plate
300 is spaced apart from both the inner surface 214 of
the outsole 210 and the bottom surface 222a of the mid-
sole 220a. Accordingly, the cushioning members 250a,
270 and the plate 300 may substantially occupy the entire
volume of space between the bottom surface 222a of the
midsole 220a and the inner surface 214 of the outsole
210.
[0058] The cushioning members 250a, 270 may com-
press resiliently between the midsole 220 and the outsole
210. The cushioning members 250a, 270 may each be
formed from a slab of polymer foam which may be formed
from the same one or more materials forming the cush-
ioning member 250 of FIGS. 1-3. For instance, the cush-
ioning members 250a, 270 may be formed from one or
more of EVA copolymers, polyurethanes, polyethers,
olefin block copolymers, PEBA copolymers, and/or
TPUs. In some implementations, the cushioning mem-
bers 250a, 270 provide different cushioning characteris-
tics. For instance, the first cushioning member 250a may
compress resiliently under applied loads to prevent the
plate 300 from translating into contact with ground sur-
face while the second cushioning member 270 may pro-
vide a level of soft-type cushioning for the foot to atten-
uate ground-reaction forces and enhance comfort for the
wearer’s foot. The sole structure 200a may also incorpo-
rate the fluid-filled bladder 400 between the footwear
plate 300 and the first cushioning member 250a in at
least one portion 12, 14, 16 of the sole structure to en-
hance cushioning characteristics of the footwear 10 in
responsive to ground-reaction forces. For instance, the
bladder 400 may be filled with a pressurized fluid such
as air, nitrogen, helium, sulfur hexafluoride, or liq-
uids/gels. Accordingly, the cushioning members 250a,
270 separated by the plate 300 and the fluid-filled bladder
400 may cooperate to provide gradient cushioning to the
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article of footwear 10a that changes as the applied load
changes (i.e., the greater the load, the more the cush-
ioning members 250a, 270 compress and, thus, the more
responsive the footwear performs). The cushioning
members 250a, 270 may include densities within a range
from about 0.05 g/cm3 to about 0.20 g/cm3. In some ex-
amples, the density of the cushioning members 250a,
270 is approximately 0.1 g/cm3. Moreover, the cushion-
ing members 250a, 270 may include hardnesses within
the range from about eleven (11) Shore A to about fifty
(50) Shore A. The one or more materials forming the
cushioning members 250a, 270 may be suitable for pro-
viding an energy return of at least 60-percent (60%).
[0059] The footwear plate 300 defines the length ex-
tending between the first end 301 and the second end
302 (e.g., AMP 302) that may be the same as or less
than the lengths of the cushioning members 250a, 270.
The length, width, and thickness of the plate 300 may
substantially occupy the volume of space between the
top surface 254 of the first cushioning member 250 and
the bottom surface 272 of the second cushioning member
270 and may extend through the forefoot, mid-foot, and
heel portions 12, 14, 16, respectively, of the sole structure
200a. In some examples, the plate 300 extends through
the forefoot portion 12 and the mid-foot portion 14 of the
sole structure 200a but is absent from the heel portion
16. In some examples, peripheral edges of the footwear
plate 300 are visible along the lateral and/or medial sides
18, 20 of the footwear 10a. In some implementations, the
top surface 254 of the first cushioning member 250a and
the bottom surface 272 of the second cushioning member
270 are smooth and include surface profiles contoured
to match the surface profiles of the opposing sides of the
footwear plate 300 such that the footwear plate 300
mates flush with each of the cushioning members 250a,
270.
[0060] As described above with reference to FIGS. 1-3,
the footwear plate 300 may include the uniform local stiff-
ness that may or may not be anisotropic. For instance,
the plate 300 may be formed from one or more layers
and/or tows of fibers including at least one of carbon fib-
ers, aramid fibers, boron fibers, glass fibers, and polymer
fibers. Thus, the plate 300 may provide a greater thick-
ness along the longitudinal direction of the sole structure
than the stiffness in direction transverse (e.g., perpen-
dicular) to the longitudinal axis L. For instance, the stiff-
ness of the plate 300 in the transverse direction may be
at least 10-percent less than the stiffness of the plate 300
in the longitudinal direction, or may be approximately 10-
percent to 20-percent of the thickness of the plate 300
along the longitudinal direction (e.g., parallel to longitu-
dinal axis L). Moreover, the plate 300 may include a sub-
stantially uniform thickness within the range of about 0.6
mm to about 3.0 nun across the plate 300 or a non-uni-
form thickness that varies across the plate, e.g., the thick-
ness of the plate 300 in the mid-foot portion 14 is greater
than the thicknesses in the forefoot portion 12 and the
heel portion 16.

[0061] FIG. 6 provides a partial cross-sectional view
taken along line 6-6 of FIG. 4 showing the footwear plate
300 disposed between the first and second cushioning
members 250a, 270, respectively, the first cushioning
member 250a disposed between the outsole 210 and the
footwear plate 300, and the second cushioning member
270 disposed between the midsole 220a and the foot-
wear plate 300. The insole 260 may be disposed upon
the footbed 224 within the interior void 102 under the
foot. The first cushioning member 250a may encapsulate
the bladder 400 or define a cut-out for receiving the blad-
der 400, while a portion of the plate 300 may be in direct
contact with the bladder 400. In some configurations, the
first cushioning member 250a defines a greater thickness
in the heel portion 16 of the sole structure 200a than in
the forefoot portion 12 and the top surface 254 includes
a surface profile contoured to match the surface profile
of the footwear plate 300 supported thereon. The second
cushioning member 270 may cooperate with the first
cushioning member 250a to define a space for enclosing
the footwear plate 300 therebetween. For instance, por-
tions of the bottom surface 272 of the second cushioning
member 270 and the top surface 254 of the first cush-
ioning member 250a may be recessed to define a cavity
for retaining the footwear plate 300. In some implemen-
tations, the thickness of the second cushioning member
270 is greater in the forefoot and mid-foot portions 12,
14, respectively, than the thickness of the first cushioning
member 250a. Advantageously, the increased thickness
provided by the second cushioning member 270 in the
forefoot and mid-foot portions 12, 14, respectively, in-
creases the separation distance between the MTP joint
of the foot and the footwear plate 300 and, thus, enhanc-
es cushioning characteristics of the footwear 10a in re-
sponse to ground-reaction forces when the footwear 10a
performs running movements/motions. In some config-
urations, the thickness of the second cushioning member
270 is greater than the thickness of the first cushioning
member 250a at locations opposing the MTP point 320
of the plate 300. In these configurations, the second cush-
ioning member 270 may define a maximum thickness at
a location opposing the MTP point 320 that is equal to a
value within a range from about 3.0 mm to about 13.0
mm. In one example, the maximum thickness is equal to
approximately 10.0 mm. The thickness of the second
cushioning member 270 may taper along the direction
from the MTP point 320 to the AMP 302 such that the
thickness of the second cushioning member 270 proxi-
mate to the AMP 302 is approximately sixty-percent
(60%) less than the maximum thickness proximate to the
MTP point 320. On the other hand, the first cushioning
member 250a may define a minimum thickness at the
location opposing the MTP point 320 that is equal to a
value within a range from about 0.5 mm to about 6.0 mm.
In one example, the minimum thickness is equal to ap-
proximately 3.0 mm.
[0062] The footwear plate 300 includes the curved re-
gion 310 extending through the forefoot portion 12 and
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the mid-foot portion 14 and may optionally include the
substantially flat region 312 extending through the heel
portion 16 from the aft point 326 at the curved region 310
to the posterior-most point 301 of the plate 300. The ra-
dius of curvature of the curved region 310 defines the
anterior curved portion 322 extending between MTP
point 320 and the AMP 302 at the toe end of the sole
structure 200a, and the posterior curved portion 322 ex-
tending between the MTP point 320 and the aft point 326.
In some configurations, the anterior curved portion 322
and the posterior curved portion 324 each include the
same radius of curvature mirrored about the MTP point
320. In other configurations, the curved portions 322, 324
are each associated with a different radius of curvature.
Accordingly, the curved portions 322, 324 may each in-
clude a corresponding radius of curvature that may be
the same or may be different from one another. In some
examples, the radius of curvatures differ from one anoth-
er by at least two percent (2%). The radius of curvatures
for the curved regions 322, 324 may range from about
200 millimeters (mm) to about 400 mm. In some config-
urations, the anterior curved portion 322 includes a radius
of curvature that continues the curvature of the posterior
curved portion 324 such that the curved portions 322,
324 define the same radius of curvature and share a
same vertex. Additionally or alternatively, the plate may
define a radius of curvature that connects the posterior
curved portion 324 to the substantially flat region 312 of
the plate 300. As used herein, the term "substantially flat"
refers to the flat region 312 within five (5) degrees hori-
zontal, i.e., within five (5) degress parallel to the ground
surface.
[0063] The curved portions 322, 324 may each account
for about 30-percent (%) of the total length of the plate
300 while the length of the flat region 312 may account
for the remaining 40-percent (%) of the length of the plate
300. The anterior curved and posterior curved portions
322, 324, respectively, of the curved region 310 provide
the plate 300 with a longitudinal stiffness that reduces
energy loss proximate to the MTP joint of the foot, as well
as enhances rolling of the foot during running motions to
thereby reduce a lever arm distance and alleviate strain
on the ankle joint. The AMP 302 and the aft point 326
are located above the MTP point 320 and may be located
above the MTP point 320 by a distance substantially
equal position height H. Moreover, the length LA of the
anterior curved portion 322 and the length Lp of the pos-
terior curved portion 324 (e.g., measured along the line
extending substantially parallel to the longitudinal axis L
between the MTP point 320 and respective ones of the
AMP 302 and the aft point 326) may be substantially
equal to one another or may be different. As described
above with reference to FIGS. 1-3, varying the radius of
curvature of the curved region 310 causes the lengths
LA and LP and/or the height (H) of the anterior most point
302 and the aft point 306 to change relative to the MTP
point 320. In doing so, the stiffness of the plate 300 may
vary to provide a custom footwear plate 300 tailored for

the wearer’s shoe size, the intended use of the footwear
10, and/or the wearer’s anatomical features of the foot.
[0064] FIGS. 7-9 provide an article of footwear 10b that
includes an upper 100 and a sole structure 200b attached
to the upper 100. In view of the substantial similarity in
structure and function of the components associated with
the article of footwear 10 with respect to the article of
footwear 10b, like reference numerals are used herein-
after and in the drawings to identify like components while
like reference numerals containing letter extensions are
used to identify those components that have been mod-
ified.
[0065] FIG. 8 provides an exploded view of the article
of footwear 10b showing the sole structure 200b include
an outsole 210b, a cushioning member 250b, and a mid-
sole 220b arranged in a layered configuration and defin-
ing a longitudinal axis L. The outsole 210b includes an
inner surface 214b disposed on an opposite side of the
outsole 210b than the ground-engaging surface 212. The
midsole 220b includes a bottom surface 222b disposed
on an opposite side of the midsole 220b than the footbed
224. The cushioning member 250b is disposed between
the inner surface 214b and the bottom surface 222b to
separate the midsole 220b from the outsole 210b. For
example, the cushioning member 250a includes a bottom
surface 252b opposing the inner surface 214b of the out-
sole 210 and a top surface 254b disposed on an opposite
side of the cushioning member 250b than the bottom
surface 252b and opposing the midsole 220b. The top
surface 254b may be contoured to conform to the profile
of the bottom surface (e.g., plantar of the foot) within the
interior void 102. As with the cushioning member 250 of
the article of FIGS. 1-3, the cushioning member 250b
may define a sidewall 230b surrounding at least a portion
of a perimeter of the second cushioning member 250b.
The sidewall 230b may define a rim that extends around
the perimeter of the midsole 220a when the cushioning
member 250b attaches to the midsole 220b.
[0066] The cushioning member 250b may compress
resiliently between the midsole 220b and the outsole
210b and may be formed from the same one or more
materials forming the cushioning member 250 of FIGS.
1-3. For instance, the cushioning member 250b may be
formed form one or more of EVA copolymers, poly-
urethanes, polyethers, olefin block copolymers, PEBA
copolymers, and/or TPUs. The sole structure 200a may
also incorporate the fluid-filled bladder 400 between the
footwear plate 300 and the first cushioning member 250a
in at least one portion 12, 14, 16 of the sole structure to
enhance cushioning characteristics of the footwear 10 in
responsive to ground-reaction forces. For instance, the
bladder 400 may be filled with a pressurized fluid such
as air, nitrogen, helium, sulfur hexafluoride, or liq-
uids/gels.
[0067] In some configurations, the cushioning member
250b defines a cavity 240b (e.g., sleeve) within an interior
portion between the top surface 254b and the bottom
surface 252b in the heel portion 16 of the sole structure
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200b. FIG. 9 provides a partial cross-sectional view taken
along 9-9 of FIG. 7 showing the substantially flat region
312 of the footwear plate 300 received within the cavity
240b of the cushioning member 250b and the curved
region 310 exposed from the cavity 240b between the
bottom surface 252b of the cushioning member 250b and
the inner surface 214b of the outsole 210b. FIG. 9 shows
the bottom surface 252b of the cushioning member 250b
defining an access opening 242 to the cavity 240b for
receiving the substantially flat portion 312 of the plate
300. The cavity 240b may be contiguous with a cut-out
formed within the cushioning member 250b for embed-
ding the fluid-filled bladder 400. Thus, the sole structure
200b incorporated by the article of footwear 10b of FIGS.
7-9 includes the bottom surface 252b of the cushioning
member 250b affixing to the inner surface 214b of the
outsole 210b in the heel portion 16, while the curved re-
gion 310 of the plate 300 extending out of the cavity 240b
of the cushioning member 250b at the access opening
242 is in direct contact with the inner surface 214 in the
forefoot and mid-foot portions 12, 14, respectively. Ac-
cordingly, the cavity 240b defined by the cushioning
member 250b is operative to embed/encapsulate at least
a portion (e.g., flat region 312) of the plate 300 therein.
As with the cushioning member 250 and plate 300 of
FIGS. 1-3, the cushioning member 250b and the plate
300 may substantially occupy the entire volume of space
between the bottom surface 222b of the midsole 220b
and the inner surface 214b of the outsole 210b.
[0068] The insole 260 may be disposed upon the foot-
bed 224 within the interior void 102 under the foot. The
cushioning member 250b may encapsulate the bladder
450 or define a cut-out for receiving the bladder 400,
while a portion of the plate 300 may be in direct contact
with the bladder 400. The cut-out receiving the bladder
400 may be contiguous with the cavity 240b formed
through the cushioning member 250b. In some configu-
rations, the cushioning member 250b defines a greater
thickness in the heel portion 16 of the sole structure 200b
than in the forefoot portion 12. In some examples, the
thickness of the cushioning member 250b separating the
bottom surface 222b of the midsole 220b and the plate
300 is greater at locations proximate to the curved region
310 of the plate 300 than at the locations proximate to
the substantially flat region 312 of the plate 300. In these
examples, the cushioning member 250b is operative to
increase the separation distance between the plate 300
and the midsole 220b such that the MTP joint of the foot
is prevented from contacting the plate 300 during use of
the footwear 10b while performing running move-
ments/motions. The cushioning member 250b may de-
fine a thickness in the forefoot portion 12 of the sole struc-
ture 200b within a range from about seven (7) millimeters
(mm) to about twenty (20) mm. In one example, the thick-
ness of the cushioning member 250b in the forefoot por-
tion 12 is about twelve (12) mm. The cushioning member
250b may include a density within a range from about
0.05 grams per cubic centimeter (g/cm3) to about 0.20

g/cm3. In some examples, the density of the cushioning
member 250b is approximately 0.1 g/cm3. Moreover, the
cushioning member 250b may include a hardness within
the range from about eleven (11) Shore A to about fifty
(50) Shore A. The one or more materials forming the
cushioning member 250b may be suitable for providing
an energy return of at least 60-percent (60%).
[0069] As described above with reference to FIGS. 1-3,
the footwear plate 300 may include the uniform local stiff-
ness that may or may not be anisotropic. For instance,
the plate 300 may be formed from one or more tows of
fibers including at least one of carbon fibers, aramid fib-
ers, boron fibers, glass fibers, and polymer fibers. Thus,
the plate 300 may provide a greater thickness along the
longitudinal direction of the sole structure than the stiff-
ness in direction transverse (e.g., perpendicular) to the
longitudinal axis L. For instance, the stiffness of the plate
300 in the transverse direction may be approximately 10-
percent to 20-percent of the thickness of the plate 300
along the longitudinal direction (e.g., parallel to longitu-
dinal axis L). Moreover, the plate 300 may include a sub-
stantially uniform thickness within the range of about 0.6
mm to about 3.0mm across the plate 300 or a non-uniform
thickness that varies across the plate, e.g., the thickness
of the plate 300 in the mid-foot portion 14 is greater than
the thicknesses in the forefoot portion 12 and the heel
portion 16. In some examples, the plate 300 includes a
thickness equal to about 1.0 mm.
[0070] The radius of curvature of the curved region 310
defines the anterior curved portion 322 extending be-
tween MTP point 320 and the AMP 302 at the toe end of
the sole structure 200b, and the posterior curved portion
322 extending between the MTP point 320 and the aft
point 326. In some configurations, the anterior curved
portion 322 and the posterior curved portion 324 each
include the same radius of curvature mirrored about the
MTP point 320. In other configurations, the curved por-
tions 322, 324 are each associated with a different radius
of curvature. The curved portions 322, 324 may each
account for about 30-percent (%) of the total length of
the plate 300 while the length of the flat region 312 may
account for the remaining 40-percent (%) of the length
of the plate 300. The anterior curved and posterior curved
portions 322, 324, respectively, of the curved region 310
provide the plate 300 with a longitudinal stiffness that
reduces energy loss proximate to the MTP joint of the
foot, as well as enhances rolling of the foot during running
motions to thereby reduce a lever arm distance and al-
leviate strain on the ankle joint. The AMP 302 and the aft
point 326 are located above the MTP point 320 and may
be located above the MTP point 320 by a distance sub-
stantially equal position height H. Moreover, the length
LA of the anterior curved portion 322 and the length LP
of the posterior curved portion 324 (e.g., measured along
the line extending substantially parallel to the longitudinal
axis L between the MTP point 320 and respective ones
of the AMP 302 and the aft point 326) may be substantially
equal to one another or may be different. As described
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above with reference to FIGS. 1-3, varying the radius of
curvature of the curved region 310 causes the lengths
LA and LP and/or the height (H) of the anterior most point
302 and the aft point 306 to change relative to the MTP
point 320. In doing so, the stiffness of the plate 300 may
vary to provide a custom footwear plate 300 tailored for
the wearer’s shoe size, the intended use of the footwear
10, and/or the wearer’s anatomical features of the foot.
[0071] FIGS. 10-12 provide an article of footwear 10c
that includes an upper 100 and a sole structure 200c
attached to the upper 100. In view of the substantial sim-
ilarity in structure and function of the components asso-
ciated with the article of footwear 10 with respect to the
article of footwear 10c, like reference numerals are used
hereinafter and in the drawings to identify like compo-
nents while like reference numerals containing letter ex-
tensions are used to identify those components that have
been modified.
[0072] FIG. 11 provides an exploded view of the article
of footwear 10c showing the sole structure 200c including
an outsole 210c, a cushioning member 250c, and a mid-
sole 220c arranged in a layered configuration and defin-
ing a longitudinal axis L. The outsole 210c includes an
inner surface 214c disposed on an opposite side of the
outsole 210c than the ground-engaging surface 212. The
midsole 220c includes a bottom surface 222c disposed
on an opposite side of the midsole 220c than the footbed
224. The cushioning member 250c is disposed between
the inner surface 214c and the bottom surface 222c to
separate the midsole 220c from the outsole 210c. For
example, the cushioning member 250c includes a bottom
surface 252c opposing the inner surface 214c of the out-
sole 210c and a top surface 254c disposed on an oppo-
site side of the cushioning member 250c than the bottom
surface 252c and opposing the midsole 220c. The top
surface 254c may be contoured to conform to the profile
of the bottom surface (e.g., plantar) of the foot within the
interior void 102. As with the cushioning member 250 of
the article of FIGS. 1-3, the cushioning member 250c
may define a sidewall 230c surrounding at least a portion
of a perimeter of the second cushioning member 250c.
The sidewall 230c may define a rim that extends around
the perimeter of the midsole 220c when the cushioning
member 250c attaches to the midsole 220c.
[0073] The cushioning member 250c may compress
resiliently between the midsole 220c and the outsole
210c and may be formed from the same one or more
materials forming the cushioning member 250 of FIGS.
1-3. For instance, the cushioning member 250c may be
formed form one or more of EVA copolymers, poly-
urethanes, polyethers, olefin block copolymers, PEBA
copolymers, and/or TPUs. The sole structure 200c may
also incorporate the fluid-filled bladder 400 between the
footwear plate 300 and the cushioning member 250c in
at least one portion 12, 14, 16 of the sole structure 200c
to enhance cushioning characteristics of the footwear
10c in responsive to ground-reaction forces. For in-
stance, the bladder 400 may be filled with a pressurized

fluid such as air, nitrogen, helium, sulfur hexafluoride, or
liquids/gels. The cushioning member 250c may include
a density within a range from about 0.05 grams per cubic
centimeter (g/cm3) to about 0.20 g/cm3. In some exam-
ples, the density of the cushioning member 250c is ap-
proximately 0.1 g/cm3. Moreover, the cushioning mem-
ber 250 may include a hardness within the range from
about eleven (11) Shore A to about fifty (50) Shore A.
The one or more materials forming the cushioning mem-
ber 250c may be suitable for providing an energy return
of at least 60-percent (60%).
[0074] In some configurations, the cushioning member
250c defines a cavity 240c (e.g., sleeve) within an interior
portion between the top surface 254c and the bottom
surface 252c in the forefoot and mid-foot portions 12, 14,
respectively, of the sole structure 200c. FIG. 12 provides
a partial cross-sectional view taken along 12-12 of FIG.
10 showing the curved region 310 of the footwear plate
300 received within the cavity 240c of the cushioning
member 250 and the substantially flat region 312 ex-
posed from the cavity 240c between the top surface 254c
of the cushioning member 250c and the bottom surface
222c of the midsole 220c. FIG. 12 shows the top surface
254c of the cushioning member 250c defining an access
opening 242c to the cavity 240c for receiving the curved
region 310 of the plate 300. Thus, the sole structure 200c
incorporated by the article of footwear 10c of FIGS. 10-12
includes the top surface 254c of the cushioning member
250c affixing to the bottom surface 222c of the midsole
220c in the forefoot and mid-foot portions 12, 14, respec-
tively, while the substantially flat region 312 of the plate
300 extending out of the cavity 240c of the cushioning
member 250c at the access opening 242c is in direct
contact with the bottom surface 222c in the heel portion
16. The entire bottom surface 252c of the cushioning
member 250c affixes to the inner surface 214c of the
outsole 210c. Accordingly, the cavity 240c defined by the
cushioning member 250c is operative to embed/encap-
sulate at least a portion (e.g., curved region 310) of the
plate 300 therein. In other words, the curved region 310
of the plate supporting the MTP joint of the foot is sepa-
rated from the outsole 210c and the midsole 220c by
respective portions of the cushioning member 250c on
opposite sides of the cavity 240c. As with the cushioning
member 250 and plate 300 of FIGS. 1-3, the cushioning
member 250c and the plate 300 may substantially occupy
the entire volume of space between the bottom surface
222c of the midsole 220c and the inner surface 214c of
the outsole 210c. The insole 260 may be disposed upon
the footbed 224 within the interior void 102 under the
foot. The cushioning member 250c may encapsulate the
bladder 400 or define a cut-out for receiving the bladder
400, while a portion of the plate 300 may be in direct
contact with the bladder 400. In some configurations, the
cushioning member 250c defines a greater thickness in
the heel portion 16 of the sole structure 200c than in the
forefoot portion 12. The cushioning member 250c may
define a thickness in the forefoot portion 12 of the sole
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structure 200c within a range from about seven (7) mil-
limeters (mm) to about twenty (20) mm. In one example,
the thickness of the cushioning member 250c in the fore-
foot portion 12 is about twelve (12) mm. In some imple-
mentations, the thickness of the cushioning member
250c between the plate 300 and the bottom surface 222c
of the midsole 220c in the forefoot portion 12 is within a
range from about three (3) mm to about twenty-eight (28)
mm. Additionally or alternatively, the thickness of the
cushioning member 250c between the plate 300 and the
inner surface 214c of the outsole 210c in the forefoot
portion 12 is within a range from about two (2) mm to
about thirteen (13) mm.
[0075] As described above with reference to FIGS. 1-3,
the footwear plate 300 may include the uniform local stiff-
ness that may or may not be anisotropic. For instance,
the plate 300 may be formed from one or more tows of
fibers including at least one of carbon fibers, aramid fib-
ers, boron fibers, glass fibers, and polymer fibers. Thus,
the plate 300 may provide a greater thickness along the
longitudinal direction of the sole structure than the stiff-
ness in direction transverse (e.g., perpendicular) to the
longitudinal axis L. For instance, the stiffness of the plate
300 in the transverse direction may be approximately 10-
percent to 20-percent of the thickness of the plate 300
along the longitudinal direction (e.g., parallel to longitu-
dinal axis L). Moreover, the plate 300 may include a sub-
stantially uniform thickness within the range of about 0.6
mm to about 3.0 mm across the plate 300 or a non-uni-
form thickness that varies across the plate, e.g., the thick-
ness of the plate 300 in the mid-foot portion 14 is greater
than the thicknesses in the forefoot portion 12 and the
heel portion 16.
[0076] The radius of curvature of the curved region 310
defines the anterior curved portion 322 extending be-
tween MTP point 320 and the AMP 302 at the toe end of
the sole structure 200a, and the posterior curved portion
322 extending between the MTP point 320 and the aft
point 326. In some configurations, the anterior curved
portion 322 and the posterior curved portion 324 each
include the same radius of curvature mirrored about the
MTP point 320. In other configurations, the curved por-
tions 322, 324 are each associated with a different radius
of curvature. The curved portions 322, 324 may each
account for about 30-percent (%) of the total length of
the plate 300 while the length of the flat region 312 may
account for the remaining 40-percent (%) of the length
of the plate 300. The anterior curved and posterior curved
portions 322, 324, respectively, of the curved region 310
provide the plate 300 with a longitudinal stiffness that
reduces energy loss proximate to the MTP joint of the
foot, as well as enhances rolling of the foot during running
motions to thereby reduce a lever arm distance and al-
leviate strain on the ankle joint. In other configurations,
the curved portions 322, 324 may each account for from
about twenty-five percent (25%) to about thirty-five per-
cent (35%) of the total length of the plate 300. The AMP
302 and the aft point 326 are located above the MTP

point 320 and may be located above the MTP point 320
by a distance substantially equal position height H. More-
over, the length LA of the anterior curved portion 322 and
the length LP of the posterior curved portion 324 (e.g.,
measured along the line extending substantially parallel
to the longitudinal axis L between the MTP point 320 and
respective ones of the AMP 302 and the aft point 326)
may be substantially equal to one another or may be
different. As described above with reference to FIGS.
1-3, varying the radius of curvature of the curved region
310 causes the lengths LA and LP and/or the height (H)
of the anterior most point 302 and the aft point 306 to
change relative to the MTP point 320. In doing so, the
stiffness of the plate 300 may vary to provide a custom
footwear plate 300 tailored for the wearer’s shoe size,
the intended use of the footwear 10, and/or the wearer’s
anatomical features of the foot.
[0077] FIGS. 13-15 provide an article of footwear 10d
that includes an upper 100 and a sole structure 200d
attached to the upper 100. In view of the substantial sim-
ilarity in structure and function of the components asso-
ciated with the article of footwear 10 with respect to the
article of footwear 10d, like reference numerals are used
hereinafter and in the drawings to identify like compo-
nents while like reference numerals containing letter ex-
tensions are used to identify those components that have
been modified.
[0078] FIG. 14 provides an exploded view of the article
of footwear 10d showing the sole structure 200d including
an outsole 210d, a cushioning member 250d, and a mid-
sole 220d arranged in a layered configuration and defin-
ing a longitudinal axis L. The outsole 210d includes an
inner surface 214d disposed on an opposite side of the
outsole 210d than the ground-engaging surface 212. The
midsole 220d includes a bottom surface 222d disposed
on an opposite side of the midsole 220d than the footbed
224. The cushioning member 250d is disposed between
the inner surface 214d and the bottom surface 222d to
separate the midsole 220d from the outsole 210d. For
example, the cushioning member 250d includes a bottom
surface 252d opposing the inner surface 214d of the out-
sole 210d and a top surface 254d disposed on an oppo-
site side of the cushioning member 250d than the bottom
surface 252d and opposing the midsole 220d. The top
surface 254d may be contoured to conform to the profile
of the bottom surface (e.g., plantar) of the foot within the
interior void 102. As with the cushioning member 250 of
the article of FIGS. 1-3, the cushioning member 250d
may define a sidewall 230d surrounding at least a portion
of a perimeter of the second cushioning member 250d.
The sidewall 230d may define a rim that extends around
the perimeter of the midsole 220d when the cushioning
member 250d attaches to the midsole 220d. The cush-
ioning member 250d may compress resiliently between
the midsole 220d and the outsole 210d and may be
formed from the same one or more materials forming the
cushioning member 250 of FIGS. 1-3. For instance, the
cushioning member 250d may be formed form one or
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more of EVA copolymers, polyurethanes, polyethers,
olefin block copolymers, PEBA copolymers, and/or
TPUs. The cushioning member 250d may include a den-
sity within a range from about 0.05 grams per cubic cen-
timeter (g/cm3) to about 0.20 g/cm3. In some examples,
the density of the cushioning member 250d is approxi-
mately 0.1 g/cm3. Moreover, the cushioning member
250d may include a hardness within the range from about
eleven (11) Shore A to about fifty (50) Shore A. The one
or more materials forming the cushioning member 250d
may be suitable for providing an energy return of at least
60-percent (60%).
[0079] In some configurations, the cushioning member
250d defines a cavity 240d (e.g., sleeve) within an interior
portion between the top surface 254d and the bottom
surface 252d in the forefoot and mid-foot portions 12, 14,
respectively, of the sole structure 200d. In these config-
urations, the bottom surface 252d of the cushioning
member 250d tapers toward the top surface 254d to de-
fine a reduced thickness for the cushioning member 250d
in the heel portion 16 compared to the thickness in the
forefoot and mid-foot portion 12, 14, respectively.
[0080] FIG. 15 provides a partial cross-sectional view
taken along 15-15 of FIG. 13 showing the curved region
310 of the footwear plate 300 received within the cavity
240d of the cushioning member 250 and the substantially
flat region 312 exposed from the cavity 240d between
the bottom surface 254d of the cushioning member 250d
and the inner surface 214d of the midsole 220d. Whereas
the top surface 254c of the cushioning member 250c of
FIGS. 10-12 defines the access opening 242c to the cav-
ity 240c, the bottom surface 252d of the cushioning mem-
ber 250d defines an access opening 242d to the cavity
240d for receiving the curved region 310 of the plate 300.
Thus, bottom surface 252d of the cushioning member
250d affixes to the inner surface 214d of the outsole 210d
in the forefoot and mid-foot portions 12, 14, respectively,
while the substantially flat region 312 of the plate 300
extending out of the cavity 240d of the cushioning mem-
ber 250d at the access opening 242d formed through the
bottom surface 252d is in direct contact with the inner
surface 214d in the heel portion 16. In some examples,
the aft point 326 of the plate 300 is disposed within a
blend portion disposed between and connecting the
curved region 310 to the substantially flat region 312 and
the bottom surface 252d of the cushioning member 250d
tapers upward toward the top surface 254d at a location
proximate to the blend portion of the plate 300. FIG. 15
also shows the outsole 210d tapering into contact with
the plate 300 as the bottom surface 252d of the cushion-
ing member 250d tapers toward the top surface 252d.
For instance, the outsole 210d tapers into contact with
the substantially flat region 312 of the plate 300 at a lo-
cation proximate to where the plate 300 extends through
the access opening 242d. Accordingly, the cavity 240d
defined by the cushioning member 250d is operative to
embed/encapsulate at least a portion (e.g., curved region
310) of the plate 300 therein. In other words, the curved

region 310 of the plate supporting the MTP joint of the
foot is separated from the outsole 210d and the midsole
220d by respective portions of the cushioning member
250d on opposite sides of the cavity 240d. As with the
cushioning member 250 and plate 300 of FIGS. 1-3, the
cushioning member 250d and the plate 300 may sub-
stantially occupy the entire volume of space between the
bottom surface 222d of the midsole 220d and the inner
surface 214d of the outsole 210d. The insole 260 may
be disposed upon the footbed 224 within the interior void
102 under the foot. The cushioning member 250d may
define a thickness in the forefoot portion 12 of the sole
structure 200d within a range from about seven (7) mil-
limeters (mm) to about twenty (20) mm. In one example,
the thickness of the cushioning member 250d in the fore-
foot portion 12 is about twelve (12) mm. In some imple-
mentations, the thickness of the cushioning member
250d between the plate 300 and the bottom surface 222d
of the midsole 220d in the forefoot portion 12 is within a
range from about three (3) mm to about twenty-eight (28)
mm. Additionally or alternatively, the thickness of the
cushioning member 250d between the plate 300 and the
inner surface 214d of the outsole 210d in the forefoot
portion 12 is within a range from about two (2) mm to
about thirteen (13) mm.
[0081] FIGS. 16-18 provide a footwear plate 300a that
may be incorporated into any one of the articles of foot-
wear 10, 10a, 10b, 10c, and 10d of FIGS. 1-15 in place
of the footwear plate 300. In view of the substantial sim-
ilarity in structure and function of the components asso-
ciated with the footwear plate 300 with respect to the
footwear plate 300a, like reference numerals are used
hereinafter and in the drawings to identify like compo-
nents while like reference numerals containing letter ex-
tensions are used to identify those components that have
been modified.
[0082] FIG. 16 provides a top perspective view of the
footwear plate 300a defining a length that extends be-
tween the first end 301 corresponding to a posterior-most
point and the second end 302 corresponding to the an-
terior most point (AMP) of the plate 300a. The terms "first
end" and "posterior-most point" will be used interchange-
ably herein. The terms "second end" and "AMP" of the
plate 300 will be used interchangeably herein. The foot-
wear plate 300a may be segmented across the length to
define a toe segment 362, a MTP segment 364, a bridge
segment 366, and a heel segment 368. The toe segment
362 corresponds to the toes of the foot while the MTP
segment corresponds to the MTP joint connecting the
metatarsal bones with the phalanx bones of the foot. The
toe segment 362 and the MTP segment 364 of the plate
300a may correspond to the forefoot portion 12 of the
sole structure 200-200d of FIGS. 1-15. The bridge seg-
ment 366 corresponds with the arch area of the foot and
connects the MTP segment 364 to the heel segment 368.
The bridge segment 366 may correspond to the mid-foot
portion 14 and the heel segment 358 may correspond to
the heel portion 16 when the plate 300a is incorporated
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into the sole structure 200-200d of FIGS. 1-15. FIG. 16
shows the footwear plate 300a including the curved re-
gion 310 (including segments 362, 364, 366) and the
substantially flat region 312 (including segment 368).
[0083] FIG. 17 provides a side view of the footwear
plate 300a of FIG. 16 showing the MTP point 320 as a
closest point of the footwear plate 300a to a horizontal
reference plane RP extending substantially parallel to a
ground surface (not shown). For instance, the MTP point
320 is tangent to the horizontal reference plane RP and
may be disposed directly beneath the MTP joint of the
foot when the foot is received by the interior void 102 of
the footwear 10-10d. In other configurations, the MTP
point 320 is disposed beneath and slightly behind the
MTP joint of the foot such that anterior curved portion
322 is underneath the MPT joint of the foot. The anterior
curved portion 322 of the curved region 310 may define
a corresponding radius of curvature and a length LA be-
tween the MTP point 320 and the AMP 302, while the
posterior curved portion 324 of the curved region 310
may define a corresponding radius of curvature and a
length LP between the MTP point 320 and the aft point
326. As used herein, the LA and LP are each measured
along the horizontal reference plane RP between the
MTP point 320 and respective ones of the AMP 302 and
the aft point 326. In some examples, the LA of the anterior
curved portion 322 (including the toe segment 362 and
the MTP segment 364) accounts for approximately thirty
percent (30%) of the length of the sole structure
200-200d, the LP of the posterior curved portion 324 (in-
cluding the bridge segment 366) accounts for approxi-
mately thirty percent (30%) of the length of the sole struc-
ture 200-200d, and the substantially flat portion 312 (in-
cluding the heel segment 368) accounts for approximate-
ly forty percent (40%) of the length of the sole structure
200-200d. In other examples, the LA of the anterior
curved portion 322 is within the range from about twenty-
five percent (25%) to about thirty-five percent (35%) of
the length of the sole structure 200-200d, the LP of the
posterior curved portion 324 is within the range from
about twenty-five percent (25%) to about thirty-five per-
cent (35%) of the length of the sole structure 200-200d,
and the substantially flat region 312 includes the remain-
der of the length of the sole structure 200-200d.
[0084] The radius of curvature associated with the an-
terior curved portion 322 results in the AMP 302 extend-
ing from the MTP point 320 at an angle α1 relative to the
horizontal reference plane RP. Accordingly, the anterior
curved portion 322 allows the toe segment 362 of the
plate 300a to bias the toes of the foot in a direction away
from the ground surface. The angle α1 may include a
value within a range from about 12-degrees to about 35-
degrees. In one example, angle α1 includes a value ap-
proximately equal to 24-degrees. Similarly, the radius of
curvature associated with the posterior curved portion
324 results in the aft point 326 extending from the MTP
point 320 at an angle β1 relative to the horizontal refer-
ence plane RP. The angle β1 may include a value within

a range from about 12-degrees to about 35-degrees. In
one example, angle β1 includes a value approximately
equal to 24-degrees. In some configurations, angles α1
and β1 are substantially equal to one another such that
the radii of curvature are equal to one another and share
the same vertex.
[0085] In some implementations, the aft point 326 is
disposed along a blend portion 328 along the curved re-
gion 310 of the plate 300 that includes a radius of curva-
ture configured to join the curved region 310 at the pos-
terior curved portion 324 to the substantially flat region
312. Thus, the blend portion 328 is disposed between
and connecting the constant radius of curvature of the
curved region 310 and the substantially flat region 312.
In some examples, the blend portion includes a substan-
tially constant radius of curvature. The blend portion 328
may allow the substantially flat region 312 of the plate to
extend between the first end 301 (posterior-most point)
and the aft point 326 in a direction substantially parallel
to the horizontal reference plane RP (as well as the
ground surface). As a result of the radius of curvature of
the posterior curved portion 324 and the radius of curva-
ture of the blend portion 328, the aft point 326 may include
a position height H1 above the MTP point 320. As used
herein, the position height H1 of the aft point 326 corre-
sponds to a separation distance extending in a direction
substantially perpendicular to the horizontal reference
plane RP between the aft point 326 and the reference
plane RP. The position height H1 may include a value
within the range from about 3 mm to about 28 mm in
some examples, while in other examples the position
height H1 may include a value within the range from about
3 mm to about 17 mm. In one example, the position height
H1 is equal to about 17 mm. In some implementations,
the posterior-most point 301 and the AMP 302 are co-
planer at a junction of the blend portion 328 and the sub-
stantially flat region 312.
[0086] FIG. 18 provides a top view of the footwear plate
300a of FIG. 16 showing the toe segment 362, the MTP
segment 364, the bridge segment 366, and the heel seg-
ment 368 defined across the length of the plate 300a.
The MTP point 320 may reside within the MTP segment
364 joining the toe segment 362 to the bridge segment
366. The aft point 326 may be disposed within the bridge
segment 366 at a location proximate to where the bridge
segment 366 joins with the heel segment 368. For in-
stance, the radius of curvature of the blend portion 328
(FIG. 17) may seamlessly join the bridge segment 366
associated with the posterior curved portion 324 to the
heel segment 368 associated with the flat region 312 of
the plate 300.
[0087] FIGS. 19-21 provide a footwear plate 300b that
may be incorporated into any one of the articles of foot-
wear 10, 10a, 10b, 10c, and 10d of FIGS. 1-15 in place
of the footwear plate 300. In view of the substantial sim-
ilarity in structure and function of the components asso-
ciated with the footwear plate 300 with respect to the
footwear plate 300b, like reference numerals are used
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hereinafter and in the drawings to identify like compo-
nents while like reference numerals containing letter ex-
tensions are used to identify those components that have
been modified.
[0088] FIG. 19 provides a top perspective view of the
footwear plate 300b defining a length that extends be-
tween the first end 301 and an AMP 302b of the plate
300b. The plate 300b may be segmented across the
length to define the toe segment 362, the MTP segment
364, the bridge segment 366, and the heel segment 368.
FIG. 19 shows the footwear plate 300b including a curved
region 310b (including segments 362, 364, 366) and the
substantially flat region 312 (including segment 368).
[0089] FIG. 20 provides a side view of the footwear
plate 300b of FIG. 19 showing an MTP point 320b of the
curved region 310b of the footwear plate 300b tangent
to the horizontal reference plane RP and disposed un-
derneath the MTP joint of the foot when the foot is re-
ceived by the interior void 102 of the footwear 10-10d.
An anterior curved portion 322b extending between the
MTP point 320b and the AMP 302b includes a radius of
curvature that is smaller than the radius of curvature of
the anterior curved portion 322 of FIGS. 16-18. Thus, the
radius of curvature associated with the anterior curved
portion 322b results in the AMP 302b extending from the
MTP point 320b at an angle α2 relative to the horizontal
reference plane RP that is greater than the angle α1 as-
sociated with the anterior curved portion 322 of FIGS.
16-18. Accordingly, the anterior curved portion 322b is
associated with a steeper slope than that of the anterior
curved portion 322 of FIGS. 16-18 such that the toe seg-
ment 362 of the plate 300b biases the toes of the foot
further away from the ground surface compared to the
plate 300a of FIGS. 16-18. In other examples, the LA of
the anterior curved portion 322b is within the range from
about twenty-five percent (25%) to about thirty-five per-
cent (35%) of the length of the sole structure 200-200d,
the LP of the posterior curved portion 324b is within the
range from about twenty-five percent (25%) to about thir-
ty-five percent (35%) of the length of the sole structure
200-200d, and the substantially flat region 312 includes
the remainder of the length of the sole structure
200-200d.
[0090] Similarly, a posterior curved portion 324b ex-
tending between the MTP point 320b and an aft point
326b includes a radius of curvature that is smaller than
the radius of curvature of the posterior curved portion
324 of FIGS. 16-18. Thus, the radius of curvature asso-
ciated with the posterior curved portion 324b results in
the aft point 326b extending from the MTP point 320b at
an angle β2 relative to the horizontal reference plane RP
that is greater than the angle β1 associated with the pos-
terior curved portion 324 of FIGS. 16-18. Accordingly,
the posterior curved portion 324b is associated with a
steeper slope than that of the posterior curved portion
324 of FIGS. 16-18 such that the bridge segment 366 of
the plate 300b biases the MTP joint of the foot toward
the ground surface further away from the heel of the foot

compared to the plate 300a of FIGS. 16-18. The angle
α2 may include a value within a range from about 12-
degrees to about 35-degrees. In one example, angle α2
includes a value approximately equal to 24-degrees.
Similarly, the radius of curvature associated with the pos-
terior curved portion 324b results in the aft point 326b
extending from the MTP point 320b at an angle β2 relative
to the horizontal reference plane RP. The angle β2 may
include a value within a range from about 12-degrees to
about 35-degrees. In one example, angle β1 includes a
value approximately equal to 24-degrees. In some con-
figurations, angles α2 and β2 are substantially equal to
one another such that the radii of curvature are equal to
one another and share the same vertex.
[0091] The curved portions 322b, 324b may each in-
clude a corresponding radius of curvature that may be
the same or may be different from one another. In some
examples, the radius of curvatures differ from one anoth-
er by at least two percent (2%). The radius of curvatures
for the curved regions 322b, 324b may range from about
200 millimeters (mm) to about 400 mm. In some config-
urations, the anterior curved portion 322b includes a ra-
dius of curvature that continues the curvature of the pos-
terior curved portion 324b such that the curved portions
322b, 324b define the same radius of curvature and share
a same vertex. Additionally or alternatively, the plate may
define a radius of curvature that connects the posterior
curved portion 324b to the substantially flat region 312
of the plate 300b. As used herein, the term "substantially
flat" refers to the flat region 312 within five (5) degrees
horizontal, i.e., within five (5) degrees parallel to the
ground surface.
[0092] In some implementations, the aft point 326 is
disposed along a blend portion 328b along the curved
region 310b of the plate 300b that includes a radius of
curvature configured to join the curved region 310b at
the posterior curved portion 324b to the substantially flat
region 312b. Thus, the blend portion 328b is disposed
between and connecting the constant radius of curvature
of the curved region 310 and the substantially flat region
312. In some examples, the blend portion includes a sub-
stantially constant radius of curvature. As with the blend
portion 328 of the curved region 310 of FIGS. 16-18, the
blend portion 328b may allow the substantially flat region
312 of the plate 300b to extend between the first end 301
(posterior-most point) and the aft point 326b in a direction
substantially parallel to the horizontal reference plane
RP (as well as the ground surface). As a result of the
radius of curvature of the posterior curved portion 324b
and the radius of curvature of the blend portion 328b, the
aft point 326b may include a position height H2 above
the MTP point 320 that is greater than the position height
H1 of the aft point 326 above the MTP point 320 of FIGS.
16-18. The position height H2 may include a value within
the range from about 3 mm to about 28 mm in some
examples, while in other examples the position height H2
may include a value within the range from about 3 mm
to about 17 mm. In one example, the position height H2
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is equal to about 17 mm. In some implementations, the
posterior-most point 301 and the AMP 302b are co-planer
at a junction of the blend portion 328b and the substan-
tially flat region 312.
[0093] FIG. 21 provides a top view of the footwear plate
300b of FIG. 19 showing the toe segment 362, the MTP
segment 364, the bridge segment 366, and the heel seg-
ment 368 segmented across the length of the plate 300b.
The MTP point 320b may reside within the MTP segment
364 joining the toe segment 362 to the bridge segment
366. The aft point 326b may be disposed within the bridge
segment 366 at a location proximate to where the bridge
segment 366 joins with the heel segment 368. For in-
stance, the radius of curvature of the blend portion 328b
(FIG. 20) may seamlessly join the bridge segment 366
associated with the posterior curved portion 324b to the
heel segment 368 associated with the flat region 312 of
the plate 300b.
[0094] FIGS. 22-24 provide a footwear plate 300d that
may be incorporated into any one of the articles of foot-
wear 10, 10a, 10b, 10c, and 10d of FIGS. 1-15 in place
of the footwear plate 300. In view of the substantial sim-
ilarity in structure and function of the components asso-
ciated with the footwear plate 300 with respect to the
footwear plate 300c, like reference numerals are used
hereinafter and in the drawings to identify like compo-
nents while like reference numerals containing letter ex-
tensions are used to identify those components that have
been modified.
[0095] FIG. 22 provides a top perspective view of the
footwear plate 300c defining a length that extends be-
tween the first end 301 and an AMP 302c of the plate
300c. The plate 300c may be segmented across the
length to define the toe segment 362, the MTP segment
364, the bridge segment 366, and the heel segment 368.
FIG. 22 shows the footwear plate 300c including a curved
region 310c (including segments 362, 364, 366) and the
substantially flat region 312 (including segment 368).
[0096] FIG. 23 provides a side view of the footwear
plate 300c of FIG. 22 showing the curved region 310c
being semi-circular such that an anterior curved portion
322c and a posterior curved portion 324c are associated
with a same radius of curvature R and share a common
vertex V such that the curved portions 322c, 324c are
mirrored about an MTP point 320c. In some configura-
tions, the radius R includes a value within a range from
about 86 mm to about 202 mm. In other configurations,
the radius R includes a value within a range from about
140 mm to about 160 mm. Example values for the radius
R may include about 87 mm, 117 mm, 151 mm, or 201
mm. The MTP point 320c is tangent to the horizontal
reference plane RP and disposed underneath the MTP
joint of the foot when the foot is received by the interior
void 102 of the footwear 10-10d. Accordingly, the MTP
point 320c corresponds to a center of the curved region
310c including the curved portions 322c, 324c. The an-
terior curved portion 322c extends between the MTP
point 320c and an AMP 302b while the posterior curved

portion 324c extends between the MTP point 320c and
an aft point 326c.
[0097] The anterior curved portion 322c may define a
length LA between the MTP point 320c and the AMP 302c
that is substantially equal to a length LP of the posterior
curved portion 324c between the MTP point 320c and
the aft point 326c. As used herein, the LA and LP are each
measured along the horizontal reference plane RP be-
tween the MTP point 320c and respective ones of the
AMP 302c and the aft point 326c. In some configurations,
the LA and LP are each equal to about 81 mm when the
footwear plate 300c is incorporated by an article of foot-
wear 10-10d associated with a men’s size 10. In some
examples, the LA of the anterior curved portion 322c (in-
cluding the toe segment 362 and the MTP segment 364)
accounts for approximately thirty percent (30%) of the
length of the sole structure 200-200d, the LP of the pos-
terior curved portion 324 (including the bridge segment
366) accounts for approximately thirty percent (30%) of
the length of the sole structure 200-200d, and the sub-
stantially flat portion 312 (including the heel segment
368) accounts for approximately forty percent (40%) of
the length of the sole structure 200-200d. In other exam-
ples, the LA of the anterior curved portion 322c is within
the range from about twenty-five percent (25%) to about
thirty-five percent (35%) of the length of the sole structure
200-200d, the LP of the posterior curved portion 324c is
within the range from about twenty-five percent (25%) to
about thirty-five percent (35%) of the length of the sole
structure 200-200d, and the substantially flat region 312
includes the remainder of the length of the sole structure
200-200d.
[0098] The AMP 302c extends from the MTP point
320c at an angle α3 relative to the horizontal reference
plane RP while the aft point 326c extends from the MTP
point 320c at an angle β3 relative to the horizontal refer-
ence plane RP. As the curved portions 322c, 324c are
associated with the same radius of curvature R and share
the common vertex V, the angles α3 and β3 are substan-
tially equal to one another. The value of the angles α3
and β3 ranges from about 11 degrees to about 35 de-
grees in some examples and from about 20 degrees to
about 25 degrees in other examples. Example values for
the angles α3 and β3 include about 12 degrees, 16 de-
grees, 22 degrees, or 57 degrees. The angle α3 corre-
sponds to the angle by which the toe segment 362 of the
plate 300c biases the toes of the foot upward and away
from the ground surface when the foot is received by the
interior void 102 of the footwear 10-10d.
[0099] Moreover, the aft point 326c and the AMP 302c
may each include a same position height H3 above the
MTP point 320c. As with the plates 300a and 300b of
FIGS. 16-18 and 19-21, respectively, the position height
H3 of the aft point 326c and the MTP point 320c corre-
sponds to a separation distance extending in a direction
substantially perpendicular to the horizontal reference
plane RP between the MTP point 320c and respective
ones of the aft point 326c and the AMP 302c. In some
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configurations, the position height H3 includes a value
within a range from about 17 mm to about 57mm. Exam-
ple values for the position height H3 may include about
17 mm, 24 mm, 33 mm, or 57 mm.
[0100] In some implementations, the aft point 326c is
disposed along a blend portion 328c along the curved
region 310c of the plate 300 that includes a radius of
curvature configured to join the curved region 310c at
the posterior curved portion 324c to the substantially flat
region 312. Thus, the blend portion 328c is disposed be-
tween and connecting the constant radius of curvature
of the curved region 310c and the substantially flat region
312. In some examples, the blend portion includes a sub-
stantially constant radius of curvature. The blend portion
328c may allow the substantially flat region 312 of the
plate 300c to extend between the first end 301 (posterior-
most point) and the aft point 326c in a direction substan-
tially parallel to the horizontal reference plane RP (as
well as the ground surface). Accordingly, the AMP 302c
and the aft point 326c may be substantially co-planar with
the junction between the blend portion 328c and the sub-
stantially flat region 312. As such, the heel segment 368
and a portion of the bridge segment 366 extending be-
tween the first end 301 and the aft point 326c of the plate
300c can be substantially flat. The blend portion 328c
may include a radius of curvature of about 133.5 mm
when the footwear plate 300c is incorporated by an article
of footwear 10-10d associated with a men’s size 10. In
some implementations, the posterior-most point 301 and
the AMP 302c are co-planer at a junction of the blend
portion 328c and the substantially flat region 312.
[0101] FIG. 24 provides a top view of the footwear plate
300c of FIG. 22 showing the toe segment 362, the MTP
segment 364, the bridge segment 366, and the heel seg-
ment 368 segmented across the length of the plate 300c.
The MTP point 320c may reside within the MTP segment
364 joining the toe segment 362 to the bridge segment
366. The aft point 326b may be disposed within the bridge
segment 366 at a location proximate to where the bridge
segment 366 joins with the heel segment 368. For in-
stance, the radius of curvature of the blend portion 328c
(FIG. 23) may seamlessly join the bridge segment 366
associated with the posterior curved portion 324c to the
heel segment 368 associated with the flat region 312 of
the plate 300c. In view of the foregoing, the footwear
plate 300c of FIGS. 22-24, the following parameters may
be designated for a size 10 men’s shoe:

1. R= 201 mm, α3 = 12 degrees, H3 = 17 mm, LA =
81 mm, and radius of curvature of blend portion 328c
equal to 134 mm;
2. R= 151 mm, α3 = 16 degrees, H3 = 24 mm, LA =
81 mm, and radius of curvature of blend portion 328c
equal to 134 mm;
3. R= 117 mm, α3 = 22 degrees, H3 = 33 mm, LA =
81 mm, and radius of curvature of blend portion 328c
equal to 134 mm; and
4. R= 87 mm, α3 = 35 degrees, H3 = 57 mm, LA =

81 mm, and radius of curvature of blend portion 328c
equal to 134 mm.

[0102] With reference to the footwear plates 300-300c
of FIGS. 1-24, the curved region 322-322c allows the
overall longitudinal stiffness of the plate 300-300c to re-
duce energy loss at the MTP joint of the wearer’s foot
while facilitating rolling of the foot during walking/running
motions to thereby reduce a lever arm distance and al-
leviate strain at the ankle joint of the wearer. The radius
of curvature associated with the anterior curved portion
322-322c particularly influences the longitudinal stiffness
of the plate 300-300c as well as how the foot will roll
during walking/running motions. In some examples, the
plate 300-300c omits the substantially flat region 312 to
define a length extending between the aft point 326-326c
and the AMP 302-302c. The MTP point 320-320c corre-
sponds to the closest (e.g., lowest) point of the plate
300-300c to the ground surface and may located at, or
just behind, the MTP joint of the foot when received by
the interior void 102 of the footwear 10-10d on top of the
sole structure 200-200d. One or more cushioning mem-
bers 250-250c, 270 may be incorporated by the sole
structure 200-200d. The cushioning member(s)
250-250c, 270 may define a greatest thickness over top
the MTP point 320-320c of the footwear plate 300-300c
for maximizing the distance between the MTP joint of the
foot and the MTP point 320-320c. The cushioning mem-
ber(s) 250-250c, 270 may include high performance (soft
and low energy loss) foam materials having a resiliency
of at least 60-percent when compressed under an applied
load to assist in returning energy during use of the foot-
wear 10-10d while performing walking/running move-
ments. The different geometries of the footwear plates
300-300c impart different mechanical advantages to ath-
letes, such as runners having different running styles,
e.g., forefoot strikers vs. heel strikers. The radii of curva-
ture of the curved portions 322-322c, 324-324c produce
different angles α1-α3, such that position heights H-H3
differ for different shoe sizes.
[0103] FIG. 25 provides a top view of a footwear plate
300d that may be incorporated into any one of the articles
of footwear 10, 10a, 10b, 10c, and 10d of FIGS. 1-15 in
place of the footwear plate 300. In view of the substantial
similarity in structure and function of the components as-
sociated with the footwear plate 300 with respect to the
footwear plate 300d, like reference numerals are used
hereinafter and in the drawings to identify like compo-
nents while like reference numerals containing letter ex-
tensions are used to identify those components that have
been modified.
[0104] The footwear plate 300d defines a length that
extends between the first end 301 and the second end
302 and is segmented across the length to define the toe
segment 362, the MTP segment 364, a bridge segment
366d, and the heel segment 368. The bridge segment
366d of the plate 300d defines a reduced width at a lo-
cation proximate to the heel segment 368 compared to
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the widths of the bridge segment 366 of the plates 300a,
300b, 300c. The narrow bridge segment 366d reduces
the weight of the footwear plate 300d while increasing
flexibility thereof. The MTP segment 364 is associated
with a widest part of the plate 300d while the toe segment
362 is slightly narrow to support the toes of the foot.
[0105] Referring to FIG. 26, a top view of a footwear
plate 300e that may be incorporated into any one of the
articles of footwear 10, 10a, 10b, 10c, and 10d of FIGS.
1-15 in place of the footwear plate 300. In view of the
substantial similarity in structure and function of the com-
ponents associated with the footwear plate 300 with re-
spect to the footwear plate 300e, like reference numerals
are used hereinafter and in the drawings to identify like
components while like reference numerals containing let-
ter extensions are used to identify those components that
have been modified.
[0106] FIG. 26 shows the footwear plate 300e without
the heel segment 368 associated with the substantially
flat region 312. The plate 300e defines a reduced length
extending between a first end 301e and the second end
302 and is segmented across the length to define the toe
segment 362, the MTP segment 364, and a truncated
bridge segment 366e. Here, the first end 301e of the plate
300e is associated with the aft point 326-326d of the
plates 300-300d.
[0107] In some examples, the truncated bridge seg-
ment 366e is associated with a reduced length sufficient
for supporting a Tarsometatarsal joint of the foot. As such,
the plate 300e may define only the curved region 310
including the truncated bridge segment 366e, the MTP
segment 364, and the toe segment 362. Moreover, the
plate 300e may be formed from one contiguous sheet of
material.
[0108] FIG. 27 provides a top view of a footwear plate
300f that may be incorporated into any one of the articles
of footwear 10, 10a, 10b, 10c, and 10d of FIGS. 1-15 in
place of the footwear plate 300. In view of the substantial
similarity in structure and function of the components as-
sociated with the footwear plate 300 with respect to the
footwear plate 300f, like reference numerals are used
hereinafter and in the drawings to identify like compo-
nents while like reference numerals containing letter ex-
tensions are used to identify those components that have
been modified.
[0109] The footwear plate 300f defines a length ex-
tending between the first end 301 and the second end
302 and through a split forefoot portion 12f, the mid-foot
portion 14, and the heel portion 16 thereof. The plate
300f includes the curved region 310 extending through
the split forefoot portion 12f and the mid-foot portion 14.
The plate 300f may also include the substantially flat re-
gion 312 extending through the heel portion 16 from the
curved region 310 to the first end 301 of the plate 300f.
[0110] The split forefoot portion 12f of the plate 300f
includes a lateral segment 371 and a medial segment
372. In some examples, the lateral and medial segments
371, 372, respectively, extend from the MTP point 320

of the plate 300f. Splitting the forefoot portion 12f into the
lateral segment 371 and the medial segment 372 may
provide greater flexibility of the plate 300f. In some ex-
amples, the medial segment 372 is wider than the lateral
segment 371. In one example, the medial segment 372
is associated with a width suitable for supporting a first
MTP bone (e.g., big toe) and a hallux of the foot. The
plate 300f may be formed from one contiguous sheet of
material.
[0111] FIG. 28 provides a top view of a footwear plate
300g that may be incorporated into any one of the articles
of footwear 10, 10a, 10b, 10c, and 10d of FIGS. 1-15 in
place of the footwear plate 300. In view of the substantial
similarity in structure and function of the components as-
sociated with the footwear plate 300 with respect to the
footwear plate 300g, like reference numerals are used
hereinafter and in the drawings to identify like compo-
nents while like reference numerals containing letter ex-
tensions are used to identify those components that have
been modified.
[0112] The footwear plate 300g defines a length ex-
tending between the first end 301 and the second end
302 and through a finger-shaped forefoot portion 12g,
the mid-foot portion 14, and the heel portion 16 thereof.
The plate 300g includes the curved region 310 extending
through the finger-shaped forefoot portion 12g and the
mid-foot portion 14. The plate 300g may also include the
substantially flat region 312 extending through the heel
portion 16 from the curved region 310 to the first end 301
of the plate 300g.
[0113] The finger-shaped forefoot portion 12g of the
plate 300g includes a medial segment 372g having a
lateral curvature 374. In some examples, the medial seg-
ment 372g extends from the MTP point 320 of the plate
300g and is associated with a width suitable for support-
ing the first MTP bone (e.g., big toe) of the foot. The
lateral curvature 374 removes a portion of the plate 300f
that would otherwise support the second through fifth
MTP bones. The plate 300g may be formed from one
contiguous sheet of material.
[0114] FIG. 29 provides a top view of a footwear plate
300h that may be incorporated into any one of the articles
of footwear 10, 10a, 10b, 10c, and 10d of FIGS. 1-15 in
place of the footwear plate 300. In view of the substantial
similarity in structure and function of the components as-
sociated with the footwear plate 300 with respect to the
footwear plate 300h, like reference numerals are used
hereinafter and in the drawings to identify like compo-
nents while like reference numerals containing letter ex-
tensions are used to identify those components that have
been modified.
[0115] The footwear plate 300h defines a length ex-
tending between the first end 301 and the second end
302 and through a halo-shaped forefoot portion 12h, the
mid-foot portion 14, and the heel portion 16 thereof. The
plate 300h includes the curved region 310 extending
through the halo-shaped forefoot portion 12h and the
mid-foot portion 14. The plate 300h may also include the
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substantially flat region 312 extending through the heel
portion 16 from the curved region 310 to the first end 301
of the plate 300h.
[0116] The halo-shaped forefoot portion 12h of the
plate 300h includes an interior cut-out region 380 formed
through the forefoot portion 12h of the plate 300h. The
cut-out region 380 is surrounded by a rim 382 bounded
by an outer periphery of the plate 300h. In some exam-
ples, the rim 382 extends from the MTP point 320 of the
plate 300h and is configured to support the foot under-
neath while the interior cut-out region 380 is associated
with an open area to reduce weight of the plate 300h.
The plate 300h may be formed from one contiguous sheet
of material.
[0117] FIG. 30 provides a top view of a footwear plate
300i that may be incorporated into any one of the articles
of footwear 10, 10a, 10b, 10c, and 10d of FIGS. 1-15 in
place of the footwear plate 300. In view of the substantial
similarity in structure and function of the components as-
sociated with the footwear plate 300 with respect to the
footwear plate 300i, like reference numerals are used
hereinafter and in the drawings to identify like compo-
nents while like reference numerals containing letter ex-
tensions are used to identify those components that have
been modified.
[0118] The footwear plate 300i defines a length extend-
ing between the first end 301 and the second end 302
and through a claw-shaped forefoot portion 12i, the mid-
foot portion 14, and the heel portion 16 thereof. The plate
300i includes the curved region 310 extending through
the claw-shaped forefoot portion 12i and the mid-foot por-
tion 14. The plate 300i may also include the substantially
flat region 312 extending through the heel portion 16 from
the curved region 310 to the first end 301 of the plate 300i.
[0119] The claw-shaped forefoot portion 12i of the
plate 300i includes a lateral segment 371i and a medial
segment 372i. In some examples, the lateral and medial
segments 371i, 372i, respectively, extend from the MTP
point 320 of the plate 300f. The segments 371i, 372i may
cooperate to define an interior cut-out region 380i similar
to the cut-out region of the plate 300h of FIG. 29 except
an opening 384 separates the segments 371i, 372i to
allow the segments 371i, 372i to flex independently from
one another. Thus, the claw-shaped forefoot portion 12i
provides lateral and medial segments 371i, 372i, respec-
tively, capable of flexing independently of one another
similar to the segments 371, 372 of the split-forefoot por-
tion 12f of FIG. 27 except interior cut-out region 380i pro-
vides the plate 300i with a reduced weight compared to
the weight of the plate 300f incorporating the split forefoot
portion 12f. The plate 300i may be formed from one con-
tiguous sheet of material.
[0120] FIGS. 31 and 32 provide an article of footwear
10e that includes an upper 100 and a sole structure 200e
attached to the upper 100. In view of the substantial sim-
ilarity in structure and function of the components asso-
ciated with the article of footwear 10 with respect to the
article of footwear 10e, like reference numerals are used

hereinafter and in the drawings to identify like compo-
nents while like reference numerals containing letter ex-
tensions are used to identify those components that have
been modified.
[0121] The sole structure 200e may include an outsole
210e, a cushioning member 200e, the footwear plate
300, and a midsole 200e arranged in a layered configu-
ration. FIG. 32 provides a partial cross-sectional view
taken along line 32-32 of FIG. 31 showing the footwear
plate 300 disposed between the cushioning member
250e and the midsole 220e in the mid-foot and heel por-
tions 14, 16, respectively, and between the outsole 210e
and the midsole 220e in the forefoot portion 12. The cush-
ioning member 250e includes a bottom surface 252e op-
posing a ground surface 2 and a top surface 254e dis-
posed on an opposite side of the cushioning member
250e than the bottom surface 252e and affixed to the
plate 300. The outsole 210e may correspond to one or
more ground-contacting segments that may affix to the
bottom surface 252e of the cushioning member 250e and
the plate 300. In some configurations, the outsole 210e
is omitted so that the bottom surface 252e of the cush-
ioning member 250e contacts the ground surface 2 in
the mid-foot and heel portions 14, 16, respectively, of the
sole structure 200e, while the plate 300 contacts the
ground surface 2 in the forefoot portion 12 of the sole
structure 200e, i.e., the curved region 310 of the plate
300.
[0122] In some implementations, one or more protru-
sions 800 (e.g., track spikes) extend away from the plate
300 and the outsole 210e in a direction toward the ground
surface 2 to provide traction therewith. The protrusions
800 may attach directly to the plate 300 or the outsole
210e. FIG. 32 shows no cushioning material is disposed
above the MTP point 320 (e.g., between the plate 300
and the midsole 220e) or below the MTP point 320 (e.g.,
between the plate 300 and the outsole 210e). Accord-
ingly, the cushioning material 250e is provided in the mid-
foot and heel portions 14, 16, respectively, to attenuate
an initial impact of ground-reaction forces during running
motions while no cushioning material 250e is provided
in the forefoot portion 12 where cushioning is less essen-
tial to reduce the weight of the sole structure 200e. The
exemplary footwear 10e incorporating the sole structure
200e may be associated with a track shoe for shorter
distance track events. Moreover, the insole 260 may be
disposed upon the footbed 224 of the midsole 220e within
the interior void 102 underneath the foot.
[0123] FIGS. 33 and 34 provide an article of footwear
10e that includes an upper 100 and a sole structure 200f
attached to the upper 100. In view of the substantial sim-
ilarity in structure and function of the components asso-
ciated with the article of footwear 10 with respect to the
article of footwear 10f, like reference numerals are used
hereinafter and in the drawings to identify like compo-
nents while like reference numerals containing letter ex-
tensions are used to identify those components that have
been modified.
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[0124] The sole structure 200f may include an outsole
210f, a cushioning member 200f, the footwear plate 300,
and a midsole 200f arranged in a layered configuration.
FIG. 34 provides a partial cross-sectional view taken
along line 34-34 of FIG. 33 showing the footwear plate
300 disposed between the cushioning member 250f and
the midsole 220f, and the cushioning member 250f dis-
posed between the plate 300 and the outsole 210f and/or
the ground-surface 2. The cushioning member 250f in-
cludes a bottom surface 252f opposing a ground surface
2 and a top surface 254f disposed on an opposite side
of the cushioning member 250f than the bottom surface
252f and affixed to the plate 300. The outsole 210f may
correspond to one or more ground-contacting segments
that may affix to the bottom surface 252f of the cushioning
member 250f. In some configurations, the outsole 210f
is omitted so that the bottom surface 252f of the cush-
ioning member 250f contacts the ground surface 2. More-
over, the insole 260 may be disposed upon the footbed
224 of the midsole 220f within the interior void 102 un-
derneath the foot.
[0125] The cushioning member 250f may define a
greater thickness in the heel portion 16 of the sole struc-
ture 200f than in the forefoot portion 12. In other words,
a gap or distance separating outsole 210f and the midsole
220f decreases in a direction along the longitudinal axis
L of the sole structure 200 from the heel portion 16 toward
the forefoot portion 12. In some implementations, the top
surface 254f of the cushioning member 250f is smooth
and includes a surface profile contoured to match the
surface profile of the footwear plate 300 such that the
footwear plate 300 and the cushioning member 250f
mate flush with one another. The cushioning member
250f may define a thickness in the forefoot portion 12 of
the sole structure within a range from and including eight
(8) mm to about and including nine (9) mm. Accordingly,
the thickness of the cushioning member 250f opposing
the curved region 310 of the plate 300 may be only thick
enough to prevent the plate 300 from directly contacting
the ground surface 2 during running motions.
[0126] In some implementations, the one or more pro-
trusions 800 (e.g., track spikes) extend away from the
plate 300 and the outsole 210f in a direction toward the
ground surface 2 to provide traction therewith. The pro-
trusions 800 may attach directly to the plate 300, the
cushioning member 250f, or the outsole 210f.
[0127] FIG. 35 and 36 provide an article of footwear
10g that includes an upper and a sole structure 200g
attached to the upper 100. In view of the substantial sim-
ilarity in structure and function of the components asso-
ciated with the article of footwear 10 with respect to the
article of footwear 10g, like reference numerals are used
hereinafter and in the drawings to identify like compo-
nents while like reference numerals containing letter ex-
tensions are used to identify those components that have
been modified.
[0128] FIG. 35 provides a top perspective view of the
article of footwear 10g showing the sole structure 200g

including an outsole 210g, a cushioning member 250g,
the footwear plate 300, and the midsole 220 arranged in
a layered configuration and defining a longitudinal axis
L. In some configurations, a peripheral edge of the foot-
wear plate 300 is visible from the exterior of the footwear
10g along the lateral and medial sides 18, 20, respec-
tively. In these configurations, the footwear lOg may be
designed with an intended use for walking.
[0129] FIG. 36 provides a partial cross-sectional view
taken along line 36-36 of FIG. 35 showing the footwear
plate 300 disposed between the cushioning member
250g and the midsole 220, and the cushioning member
250g disposed between the plate 300 and the outsole
210g. The insole 260 may be disposed upon the footbed
224 within the interior void 102 under the foot. While not
included in the configuration of FIG. 36, the fluid-filled
bladder 400 of FIGS. 1-3 could be incorporated by the
sole structure 200g to provide additional cushioning. The
outsole 210g includes a ground-engaging surface 212g
and an inner surface 214g disposed on an opposite side
of the outsole 210g than the ground-engaging surface
212g and opposing a bottom surface 252g of the cush-
ioning member 250g. The cushioning member 250g in-
cludes the bottom surface 252g and a top surface 254g
disposed on an opposite side of the cushioning member
250g than the bottom surface 252g.
[0130] The configuration of the sole structure 200g is
substantially identical to the sole structure 200 of FIGS.
1-3 except that the sole structure 200g includes a plurality
of apertures 255 formed through the outsole 210g and
the cushioning member 250g to expose portions of the
plate 300 when viewed from the bottom of the footwear
10g. FIG. 36 shows the plurality of apertures 255 located
in the heel portion 16 and the forefoot portion 12. Other
configurations may include more/less apertures 255 in
the heel portion 16 and/or forefoot portion 12 as well as
apertures in the mid-foot portion 14. In some implemen-
tations, only one of the portions 12, 14, 16 includes ap-
ertures 255. Each aperture 255 may be formed through
the outsole 210g and the cushioning member 250g and
extend in a direction substantially perpendicular to the
longitudinal axis L. Advantageously, the apertures 255
are operative to reduce the overall weight of the sole
structure 200g to provide a lighter article of footwear 10g.
Apertures 255 may similarly be formed through any of
the sole structures 200-200f of FIGS. 1-15 and 33-36.
[0131] FIGS. 37-39 provide an article of footwear 10h
that includes an upper 100 and a sole structure 200h
attached to the upper 100. In view of the substantial sim-
ilarity in structure and function of the components asso-
ciated with the article of footwear 10 with respect to the
article of footwear 10h, like reference numerals are used
hereinafter and in the drawings to identify like compo-
nents while like reference numerals containing letter ex-
tensions are used to identify those components that have
been modified.
[0132] The sole structure 200h may include the outsole
210, a first cushioning member 250h, a plate formed from
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a fluid-filled bladder 400h, and a midsole 220a arranged
in the layered configuration. FIG. 38 provides an explod-
ed view of the article of footwear 10h showing the sole
structure 200h (e.g., the outsole 210h, the cushioning
member 250h, and the midsole 220h) defining a longitu-
dinal axis L. The outsole 210h includes an inner surface
214h disposed on an opposite side of the outsole 210
than the ground-engaging surface 212. The midsole
220h includes a bottom surface 222h disposed on an
opposite side of the midsole 220h than the footbed 224
and opposing the inner surface 214h of the outsole 210h.
[0133] The cushioning member 250h and the fluid-
filled bladder 400h are disposed between the inner sur-
face 214h and the bottom surface 222h to separate the
midsole 220h from the outsole 210h. For example, the
cushioning member 250h includes the bottom surface
252 received by the inner surface 214h of the outsole
210h and a top surface 254h disposed on an opposite
side of the cushioning member 250h than the bottom
surface 252 and opposing the midsole 220h to support
the bladder 400h thereon. In some examples, a sidewall
230h surrounds at least a portion of a perimeter of the
cushioning member 250h and separates the cushioning
member 250h and the midsole 220h to define a cavity
240h therebetween. For instance, the sidewall 230h may
define a rim around at least a portion of the perimeter of
the contoured top surface 254h of the cushioning mem-
ber 250 to cradle the foot during use of the footwear 10
when performing walking or running movements. The rim
may extend around the perimeter of the midsole 220
when the cushioning member 250 attaches to the mid-
sole 220.
[0134] In some configurations, the fluid-filled bladder
400h is disposed upon the top surface 254h of the cush-
ioning member 250h and underneath the midsole 220h
to reduce energy loss at the MTP joint while enhancing
rolling of the foot as the footwear 10h rolls for engage-
ment with a ground surface during a running motion. As
with the footwear plate 300 of FIGS. 1-3, the fluid-filled
bladder 400h includes a greater stiffness than the stiff-
ness of the cushioning member 250h and the outsole
210h. The fluid-filled bladder 400h may define a length
extending through at least a portion of the length of the
sole structure 200h. In some examples, the length of the
bladder 400h extends through the forefoot, mid-foot, and
heel portions 12, 14, 16 of the sole structure 200h. In
other examples, the length of the bladder 400h extends
through the forefoot portion 12 and the mid-foot portion
14, and is absent from the heel portion 16.
[0135] The cushioning member 250h may compress
resiliently between the midsole 220h and the outsole
210h. The cushioning member 250h may be formed from
a slab of polymer foam which may be formed from the
same one or more materials forming the cushioning
member 250 of FIGS. 1-3. For instance, the cushioning
member 250h may be formed from one or more of EVA
copolymers, polyurethanes, polyethers, olefin block co-
polymers, PEBA copolymers, and/or TPUs. The fluid-

filled bladder 400h may also enhance cushioning char-
acteristics of the footwear 10h in response to ground-
reaction forces. For example, the bladder 400h may be
filled with a pressurized fluid such as air, nitrogen, helium,
sulfur, hexafluoride, or liquids/gels.
[0136] The length of the fluid-filled bladder 400h may
be the same as or less than the length of the cushioning
member 250h. The length, width, and thickness of the
bladder 400h may substantially occupy the volume of
space (e.g., cavity 240h) between the top surface 254h
of the cushioning member 250h and the bottom surface
222h of the midsole 220h and may extend through the
forefoot, mid-foot, and heel portions 12, 14, 16, respec-
tively, of the sole structure 200h. In some examples, the
bladder 400h extends through the forefoot portion 12 and
the mid-foot portion 14 of the sole structure 200h but is
absent from the heel portion 16. In some examples, a
sidewall 403 of the bladder 400h is visible along the lat-
eral and/or medial sides 18, 20 of the footwear 10h. In
some implementations, the top surface 254h of the cush-
ioning member 250h and the bottom surface 222h of the
midsole 220h are smooth and include surface profiles
contoured to match the surface profiles of the opposing
sides of the bladder 400h such that the bladder 400h
mates flush with cushioning member 250h and the mid-
sole 220h.
[0137] The fluid-filled bladder 400h defines an interior
cavity that receives the pressurized fluid while providing
a durable sealed barrier for retaining the pressurized fluid
therein. The bladder 400h may include an upper barrier
portion 401 that opposes the bottom surface 222h of the
midsole 220h and a lower barrier portion 402 disposed
on an opposite side of the bladder 400h than the upper
barrier portion 401 and opposing the top surface 254h of
the cushioning member 250h. The sidewall 403 extends
around the periphery of the bladder 400h and connects
the upper barrier portion 401 to the lower barrier portion
402.
[0138] In some configurations, the interior cavity of the
fluid-filled bladder 400h also receives a tether element
500 having an upper plate that attaches to upper barrier
portion 401, a lower plate that attaches to the lower bar-
rier portion 402, and a plurality of tethers 530 that extend
between the upper and lower plates of the tether element
500. Adhesive bonding or thermobonding may be used
to secure the tether element 500 to the bladder 400h.
The tether element 500 is operative to prevent the blad-
der 400h from expanding outward or otherwise distend-
ing due to the pressure of the fluid within the internal
cavity of the bladder 400h. Namely, the tether element
500 may limit expansion of the bladder 400h when under
pressure to retain an intended shape of surfaces of the
barrier portions 401 and 402.
[0139] FIG. 39 provides a partial cross-sectional view
taken along line 39-39 of FIG. 37 showing the fluid-filled
bladder 400h disposed between the cushioning member
250h and the midsole 220h, and the cushioning member
250h disposed between the outsole 210h and the bladder
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400h. The insole 260 may be disposed upon the footbed
224 within the interior void 102 under the foot. In some
configurations, the cushioning member 250h defines a
greater thickness in the heel portion of the sole structure
200h than in the forefoot portion 12 and the top surface
254h includes a surface profile contoured to match the
surface profile of lower barrier portion 402 of the bladder
400h thereon. The cushioning member 250h may coop-
erate with the midsole 220h for to define a space for en-
closing the bladder 400h therebetween.
[0140] As with the footwear plates 300-300i, the blad-
der 400h includes a curved region 410 extending through
the forefoot portion 12 and the mid-foot portion 14 and
may optionally include a substantially flat region 412 ex-
tending through the heel portion 16 from an aft point at
the curved region 410 to an AMP of the bladder 400h
disposed proximate to the toe end of the sole structure
200h. The curved region may have a radius of curvature
defining an anterior curved portion 422 and a posterior
curved portion 424 similar to respective ones of the an-
terior and posterior curved portions 322, 324, respective-
ly, of the footwear plate 300 of FIGS. 1-3. In some con-
figurations, the curved portions 422, 424 each include
the same radius of curvature that is mirrored about an
MTP point 420 associated with the point of the bladder
400h disposed closest to the outsole 210h. In other con-
figurations, the curved portions 422, 424 are each asso-
ciated with a different radius of curvature. The curved
portions 422, 424 may each account for about 30-percent
(%) of the total length of the bladder 400h while the length
of the flat region 412 may account for the remaining 40-
percent (%) of the length of the bladder 400h. The anterior
curved and posterior curved portions 422, 424, respec-
tively, of the curved region 410 provide the bladder 400
with a longitudinal stiffness that reduces energy loss
proximate to the MTP joint of the foot, as well as enhances
rolling of the foot during running motions to thereby re-
duce a lever arm distance and alleviate strain on the ankle
joint. While the example footwear 10h of FIGS. 37-39
incorporates the curved fluid-filled bladder 400h in place
of the footwear plate 300 between the cushioning mem-
ber 250h and the midsole 220h, the curved fluid-filled
bladder 400h may replace the plate 300 in any of the
articles of footwear 10-10g described above.
[0141] The footwear plates 300-300i described above
may be manufactured using fiber sheets or textiles, in-
cluding pre-impregnated (i.e., "prepreg") fiber sheets or
textiles. Alternatively or additionally, the footwear plates
300-300i may be manufactured by strands formed from
multiple filaments of one or more types of fiber (e.g., fiber
tows) by affixing the fiber tows to a substrate or to each
other to produce a plate having the strands of fibers ar-
ranged predominately at predetermined angles or in pre-
determined positions. When using strands of fibers, the
types of fibers included in the strand can include synthetic
polymer fibers which can be melted and re-solidified to
consolidate the other fibers present in the strand and,
optionally, other components such as stitching thread or

a substrate or both. Alternatively or additionally, the fibers
of the strand and, optionally the other components such
as stitching thread or a substrate or both, can be consol-
idated by applying a resin after affixing the strands of
fibers to the substrate and/or to each other. The above
processes are described below.
[0142] With reference to FIGS. 40A-40E and 41, the
footwear plates 300-300i are shown as being formed by
using a series of stacked, prepreg fiber sheets 600a-
600e. The prepreg fiber sheets 600a-600e may be
formed from the same or different materials. For exam-
ple, each of the sheets 600a-600e may be a unidirectional
tape or a multi-axial fabric having a series of fibers 602
that are impregnated with resin. The fibers 602 may in-
clude at least one of carbon fibers, aramid fibers, boron
fibers, glass fibers, and other polymer fibers that form
the unidirectional sheet or multi-axial fabric. Fibers such
as carbon fibers, aramid fibers, and boron fibers may
provide a high Young’s modulus while glass fibers (e.g.,
fiberglass) and other polymer fibers (e.g., synthetic fibers
such as polyamides other than aramid, polyesters, and
polyolefins) provide a medium modulus. Alternatively,
some of the sheets 600a-600e may be a unidirectional
tape while others of the sheets 600a-600e are a multi-
axial fabric. Further, each of the sheets 600a-600e may
be include fibers 602 formed from the same material or,
alternatively, one or more of the sheets 600a-600e in-
cludes fibers 602 formed from a different material than
the fibers 602 of the other sheets 600a-600e.
[0143] During manufacturing of the plates 300-300i,
unidirectional tape or multi-axial fabric is provided and is
cut into fiber plies. The plies are cut out and angled with
respect to one another and the shapes of the various
sheets 600a-600e are cut from the stacked plies into the
shapes shown in FIGS. 40A-40E. In so doing, the sheets
600a-600e include fibers 602 formed at different angles
relative to one another such that a longitudinal axis of
the fibers 602 of the unidirectional tape or multi-axial fab-
ric is positioned at an angle (Φ) relative to a longitudinal
axis (L) of each sheet 600a-600e once cut. Accordingly,
when the sheets 600a-600e are stacked on one another,
the longitudinal axes of the fibers 602 are positioned at
different angles relative to the longitudinal axis of the
plate 300-300i.
[0144] In one configuration, the angle (Φ) shown in
FIG. 40A is zero degrees (0°), the angle (Φ) shown in
FIG. 40B is -15 degrees (-15°), the angle (Φ) shown in
FIG. 40C is -30 degrees (-30°), the angle (Φ) shown in
FIG. 40D is 15 degrees (15°), and the angle (Φ) shown
in FIG. 40E is 30 degrees (30°). When manufacturing the
plates 300-300i, the plies are stacked such that when the
sheets 600a-600e are cut from the stacked plies, the
sheets 600a-600e have the shapes shown in FIGS. 40A-
40E and are stacked in the order shown in FIG. 41. Name-
ly, the bottom sheet 600c includes fibers 602 positioned
at -30° relative to the longitudinal axis (L), the next sheet
600d includes fibers positioned at 15° relative to the lon-
gitudinal axis (L), the next two sheets 600a include fibers
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positioned at 0° relative to the longitudinal axis (L), the
next sheet 600b includes fibers positioned at -15° relative
to the longitudinal axis (L), and top and final sheet 600e
includes fibers 602 positioned at 30° relative to the lon-
gitudinal axis (L). While the bottom sheet 600c is de-
scribed as being positioned at an angle (Φ) of -30° relative
to the longitudinal axis (L) and the top sheet 600e is de-
scribed as being positioned at an angle (Φ) of 30° relative
to the longitudinal axis (L), the bottom sheet 600c could
alternative be positioned at an angle (Φ) of -15° relative
to the longitudinal axis (L) and the top sheet 600e could
alternatively be positioned at an angle (Φ) of 15° relative
to the longitudinal axis (L). Further, while two (2) sheets
600a are described as being provided at an angle (Φ) of
0° relative to the longitudinal axis (L), more than two
sheets 600a at an angle (Φ) of 0° could be provided. For
example, eight (8) sheets 600a could be provided.
[0145] Once the plies are stacked and cut into the
sheets 600a-600e, the stack is subjected to heat and
pressure to impart the specific shape of the plates
300-300i to the staked sheets 600a-600e, as will be de-
scribed in detail below. Additionally, when fibers which
are pre-impregnated with resin are used, subjecting the
stack to heat and pressure can melt or soften the pre-
impregnated resin and affix the plies together and hold
them in the specific shape. Alternatively or additionally,
a liquid resin can be applied to the plies to affix the plates
together and in some cases to consolidate the fibers,
thereby increasing the tensile strength of the plate once
the resin has solidified.
[0146] With reference to FIGS. 42A-42E and 43, the
footwear plates 300-300i are shown as being formed by
using a process of affixing strands of fibers to a substrate.
Namely, the footwear plates 300-300i are formed from
one or more strands 702 of fibers arranged in selected
patterns to impart anisotropic stiffness and gradient load
paths throughout the plates 300-300i. The strands 702
of fibers may be affixed to the same or separate sub-
strates 704 and embroidered in a layered configuration.
If the strands 702 of fibers are applied to separate sub-
strates 704, the individual substrates 704 are stacked on
top of one another once each substrate 704 is supplied
with a strand 702 of fibers. If, on the other hand, only one
substrate 704 is utilized in forming the plate 300-300i, a
first strand 702 of fibers is applied to the substrate 704
with additional strands 702 of fibers (i.e., layers) being
applied on top of the first strand 702. Finally, a single,
continuous strand 702 of fibers may be used to form the
plate 300-300i, whereby the strand 702 is initially applied
and affixed to the substrate 704 and is subsequently lay-
ered on top of itself to form the layered construction
shown in FIG. 43. While each of the foregoing processes
may be used to form the plates 300-300i, the following
process will be described as employing a single substrate
704 with individual strands 702 of fiber applied to form
the construction shown in FIG. 43, whereby individual
strands 702a-702e respectively form layers 700a-700e
of a pre-formed plate.

[0147] Each strand 702 may refer to a tow of a plurality
of fibers, a monofilament, yarn, or polymer pre-impreg-
nated tows. For example, the strand 702 may include a
plurality of carbon fibers and a plurality of resin fibers
that, when activated, solidify and hold the carbon fibers
in a desired shape and position relative to one another.
As used herein, the term "tow" refers to a bundle (i.e.,
plurality of filaments (e.g., fibers) that may be twisted or
untwisted and each tow may be designated a size asso-
ciated with a number of fibers the corresponding tow con-
tains. For instance, a single strand 702 may range in size
from about 1,000 fibers per bundle to about 48,000 fibers
per bundle. As used herein, the substrate 704 refers to
any one of a veil, carrier, or backer to which at least one
strand 702 of fibers is attached. The substrate 704 may
be formed from a thermoset polymeric material or a ther-
moplastic polymeric material and can be a textile (e.g.,
knit, woven, or non-woven), an injection molded article,
or a thermoformed article. In some configurations, the
fibers associated with each strand 702 include at least
one of carbon fibers, aramid fibers, boron fibers, glass
fibers, and polymer fibers. Fibers such as carbon fibers,
aramid fibers, and boron fibers may provide a high
Young’s modulus while glass fibers (e.g., fiberglass) and
polymer fibers (e.g., synthetic fibers) provide a medium
modulus.
[0148] When forming the plates 300-300i, a first strand
702c may be applied to the substrate 704. Namely, the
first strand 702c may be applied directly to the substrate
704 and may be stitched to the substrate 704 to hold the
first strand 702c in a desired location. In one configura-
tion, the first strand 702c is applied to the substrate 704
such that the strand 702c is positioned at an angle (Φ)
shown in FIG. 42C as being -30 degrees (-30°) relative
to a longitudinal axis (L) of the substrate 704. Another or
second strand 702d may be applied to the first strand
702c via stitching, for example, and may be formed at an
angle (Φ) shown in FIG. 42B as being 15 degrees (-15°)
relative to a longitudinal axis (L) of the substrate 704. A
third strand 702a may be applied to the second strand
at an angle (Φ) shown in FIG. 42A as being zero degrees
(0°) relative to a longitudinal axis (L) of the substrate 704.
A fourth strand 702b may be applied to the third strand
at an angle (Φ) shown in FIG. 42D as being -15 degrees
(15°) relative to a longitudinal axis (L) of the substrate
704. A fifth and final strand 702e may be applied to the
second strand at an angle (Φ) shown in FIG. 42E as being
30 degrees (30°) relative to a longitudinal axis (L) of the
substrate 704. While the first strand 702c is shown and
described as being applied at an angle (Φ) shown in FIG.
42C as being -30 degrees (-30°) relative to a longitudinal
axis (L) of the substrate 704 and the fifth strand 702e is
shown and described as being applied at an angle (Φ)
shown in FIG. 42E as being 30 degrees (30°) relative to
a longitudinal axis (L) of the substrate 704, these angles
(Φ) could alternatively be -15 degrees (-15°) and 15 de-
grees (15°), respectively.
[0149] The strands 702a-702e form the various layers
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700a-700e of a pre-formed plate 300-300i. Once the lay-
ers 700a-700e are formed, the layers 70oa-700e are sub-
jected to heat and pressure to activate the impregnated
resin of the various strands 702a-702e and, further, to
impart the specific shape of the plates 300-300i to the
layers 700a-700e, as will be described in detail below.
[0150] As set forth above, the plates 300-300i formed
using the layered process (FIG. 43) include one fewer
layer than the plates 300-300i formed via a prepreg fiber
sheet (FIG. 41). Namely, the layered process may only
utilize a single layer 700a having an angle (Φ) shown in
FIG. 42A as being zero degrees (0°) relative to a longi-
tudinal axis (L) of the substrate 704. While the layered
process uses one less layer in forming the plates
300-300i, the resulting plates 300-300i have substantially
the same properties (i.e., stiffness, thickness, etc.) as the
plates 300-300i formed using a prepreg fiber sheet.
[0151] With particular reference to FIGS. 44 and 45,
formation of a plate 300-300i is described in conjunction
with a mold 800. The mold 800 includes a first mold half
802 and a second mold half 804. The mold halves 802,
804 include a mold cavity 806 having the shape of one
of the various plates 300-300i to allow the mold 800 to
impart the desired shape of the particular plate 300-300i
to either the stacked sheets 600a-600e or to the layers
700a-700e.
[0152] After forming the stacked sheets 600a-600e or
the layers 700a-700e, the sheets 600a-600e or layers
700a-700e are inserted between the mold halves 802,
804 within the mold cavity 806. At this point, the mold
800 is closed by moving the mold halves 802, 804 toward
one another or by moving one of the mold halves 802,
804 toward the other mold half 802, 804. Once closed,
the mold 800 applies heat and pressure to the stacked
sheets 600a-600e or the layers 700a-700e disposed
within the mold cavity 806 to activate the resin associated
with the stacked sheets 600a-600e or the layers 700a-
700e. The heat and pressure applied to the stacked
sheets 600a-600e or the layers 700a-700e causes the
particular shape of the mold cavity 806 to be applied to
the stacked sheets 600a-600e or the layers 700a-700e
and, once cured, the resin associated with the stacked
sheets 600a-600e or the layers 700a-700e causes the
stacked sheets 600a-600e or the layers 700a-700e to
harden and retain the desired shape.
[0153] It should be noted that while the sheets 600a-
600e and the layers 700a-700e are described as includ-
ing a resin material, the sheets 600a-600e and the layers
700a-700e could additionally be supplied with resin that
is infused within the mold 800. The infused resin could
be in addition to the impregnated resin of the sheets
600a-600e and layers 700a-700e or, alternatively, could
be used in place of the impregnated resin.
[0154] The forgoing processes may be used to form
footwear plates and cushioning elements that may be
used to manufacture custom-made footwear. For in-
stance, various measurements of the foot may be record-
ed to determine suitable dimensions of the footwear plate

and the cushioning member(s) incorporated into the ar-
ticle of footwear. Additionally, data associated with the
gate of the foot may be obtained to determine if the foot
is indicative of toe striking or heel striking. The foot meas-
urements and obtained data may be used to determine
optimal angles and radii of curvature of the footwear
plate, as well as the thickness of the one or more cush-
ioning members positioned above, below, or encapsu-
lating the footwear plate. Moreover, the length and width
of the footwear plate may be determined based on the
collected data and foot measurements. In some exam-
ples, the foot measurements and collected data are used
to select the footwear plate and/or cushioning member(s)
from a plurality of pre-fabricated footwear plates and/or
cushioning member(s) of various sizes and dimensions
that closely match the foot of the wearer.
[0155] Custom footwear plates may further allow for
tailoring of the stiffness of the plate for a particular wearer
of the footwear. For instance, the tendon stiffness and
calf muscle strength of an athlete may be measured to
determine a suitable stiffness of the plate for use by the
athlete. Here, the stiffness of the footwear plate can vary
with the strength of the athlete or for the size/condition
of the athlete’s tendons. Additionally or alternatively, the
stiffness of the plate may be tailored based on biome-
chanics and running mechanics of a particular athlete,
such as how the angles of the athlete’s joints change
during running movements. In some examples, force and
motion measurements of the athlete are obtained before
manufacturing a custom plate for the athlete. In other
examples, plates are manufactured in particular ranges
or increments of stiffness to provide semi-custom foot-
wear such that individual athletes may select a suitable
stiffness.
[0156] In some examples, a method of manufacturing
the footwear plate 300 includes the steps of providing a
plurality of stacked plies (or tows), fusing the plurality of
stacked plies to form a monolithic layer, and thermally
forming the monolithic layer to form the plate 300. The
method may also include providing an upper 100 defining
an interior void 102 and inserting the plate into the interior
void 102. The method may also include providing a mid-
sole 220 extending from a forefoot portion 12 to a heel
portion 16, positioning the plate 300 on a superior portion
of the midsole 220, securing the upper 100 to the midsole
220, and securing an outsole 210 to the midsole 220 to
form an article of footwear.
[0157] The following Clauses provide an exemplary
configuration for a plate for an article of footwear de-
scribed above.

Clause 1: A sole structure for an article of footwear
having an upper, the sole structure comprising an
outsole and a plate disposed between the outsole
and the upper. The plate comprising an anterior-
most point disposed in a forefoot region of the sole
structure, a posterior-most point disposed closer to
a heel region of the sole structure than the anterior-
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most point, and a concave portion extending be-
tween the anterior-most point and the posterior-most
point and including a constant radius of curvature
from the anterior-most point to a metatarsophalan-
geal (MTP) point of the sole structure, the MTP point
opposing the MTP joint of a foot during use. A first
cushioning layer may be disposed between the con-
cave portion and the upper.
Clause 2: The sole structure according to Clause 1,
wherein the anterior-most point and the posterior-
most point are co-planar.
Clause 3: The sole structure according to Clause 2,
wherein the plate includes a substantially flat portion
disposed within the heel region of the sole structure,
the posterior-most point being located within the sub-
stantially flat portion.
Clause 4: The sole structure according to Clause 1,
wherein the plate includes a substantially flat portion
disposed within the heel region of the sole structure,
the posterior-most point being located within the sub-
stantially flat portion.
Clause 5: The sole structure according to Clause 4,
further comprising a blend portion disposed between
and connecting the concave portion and the sub-
stantially flat portion.
Clause 6: The sole structure according to Clause 5,
wherein the blend portion includes a substantially
constant curvature.
Clause 7: The sole structure according to Clause 5,
wherein the blend portion includes a radius of cur-
vature equal to about 134 millimeters (mm) for a
men’s size ten (10) article of footwear.
Clause 8: The sole structure according to Clause 5,
wherein the anterior-most point and the posterior-
most point are co-planar at a junction of the blend
portion and the substantially flat portion.
Clause 9: The sole structure according to any of
Clauses 3-8, further comprising a second cushioning
layer disposed between the substantially flat portion
and the upper.
Clause 10: The sole structure according to Clause
9, further comprising a third cushioning layer dis-
posed between the outsole and the plate.
Clause 11: The sole structure according to Clause
10, wherein the third cushioning layer is disposed
within the heel region.
Clause 12: The sole structure according to Clause
10, wherein the third cushioning layer extends from
the heel region to the forefoot region.
Clause 13: The sole structure according to Clause
12, wherein the second cushioning member includes
a thickness from about 3.0 millimeters (mm) to about
13.0 mm at a location opposing the MTP point and
the third cushioning member includes a thickness
from about 0.5 mm to about 6.0 mm at the location
opposing the MTP point.
Clause 14: The sole structure according to any of
Clauses 9-12, wherein at least one of the first cush-

ioning member, the second cushioning member, and
the third cushioning member includes a density from
about 0.05 grams per cubic centimeter (g/cm3) to
about 0.20 g/cm3, a hardness from about eleven (11)
Shore A to about fifty (50) Shore A, and an energy
return of at least sixty percent (60%).
Clause 15: The sole structure according to any of
Clauses 9-12, further comprising at least one fluid-
filled chamber disposed between the plate and the
upper and/or between the outsole and the plate.
Clause 16: The sole structure according to Clause
15, wherein the at least one fluid-filled chamber is
disposed within at least one of the second cushioning
layer and the third cushioning layer.
Clause 17: The sole structure according to any of
the preceding clauses, wherein the MTP point is lo-
cated approximately thirty percent (30%) of the total
length of the plate from the anterior-most point and
the posterior-most point is located approximately
thirty percent (30%) of the total length of the plate
from the MTP point.
Clause 18: The sole structure according to any of
the preceding clauses, wherein the MTP point is lo-
cated approximately 81 millimeters (mm) of the total
length of the plate from the anterior-most point and
the posterior-most point is located approximately 81
millimeters (mm) of the total length of the plate from
the anterior-most point.
Clause 19: The sole structure according to any of
the preceding clauses, wherein the MTP point is lo-
cated from about twenty-five percent (25%) to about
thirty-five percent (35%) of the total length of the plate
from the anterior-most point and the posterior-most
point is located from about twenty-five percent (25%)
to about thirty-five percent (35%) of the total length
of the plate from the MTP point.
Clause 20: The sole structure according to any of
the preceding clauses, wherein a center of the radius
of curvature is located at the MTP point.
Clause 21: The sole structure according to any of
the preceding clauses, wherein the constant radius
of curvature extends from the anterior-most point
past the MTP point.
Clause 22: The sole structure according to Clause
1, wherein the constant radius of curvature extends
from the anterior-most point past the MTP point at
least forty percent (40%) of the total length of the
plate from the anterior-most point.
Clause 23: The sole structure according to any of
the preceding clauses, wherein the outsole includes
a ground-contacting surface and an inner surface
formed on an opposite side of the outsole than the
ground-contact surface, the inner surface being di-
rectly attached to the plate.
Clause 24: The sole structure according to Clause
23, wherein the inner surface is attached to the plate
proximate to the concave portion.
Clause 25: The sole structure according to any of
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the preceding clauses, wherein the plate includes a
thickness from about 0.6 millimeters (mm) to about
3.0 mm.
Clause 26: The sole structure according to any of
the preceding clauses, wherein the plate includes a
Young’s modulus equal to at least seventy (70) gi-
gapascals (GPa).
Clause 27: The sole structure according to any of
the preceding clauses, wherein the anterior-most
point and the posterior-most point of the plate each
include a position height from the MTP equal from
about three (3) millimeters (mm) to about twenty-
eight (28) mm.
Clause 28: The sole structure according to any of
the preceding clauses, wherein the anterior-most
point and the posterior-most point of the plate each
include a position height from the MTP equal from
about seventeen (17) millimeters (mm) to about fifty-
seven (57) mm.
Clause 29: The sole structure according to any of
the preceding clauses, wherein the anterior-most
point extends from the MTP point at an angle from
about twelve (12) degrees to about thirty-five (35)
degrees relative to a horizontal reference plane.
Clause 30: The sole structure according to any of
the preceding clauses wherein the posterior-most
point extends from the MTP point at an angle from
about twelve (12) degrees to about thirty-five (35)
degrees relative to a horizontal reference plane.
Clause 31: A sole structure for an article of footwear
having an upper, the sole structure comprising an
outsole and a plate disposed between the outsole
and the upper. The plate comprising an anterior-
most point disposed in a forefoot region of the sole
structure, a posterior-most point disposed closer to
a heel region of the sole structure than the anterior-
most point, and a curved portion extending between
and connecting the anterior-most point and the pos-
terior-most point and including a constant radius of
curvature from the anterior-most point to a metatar-
sophalangeal (MTP) point of the sole structure, the
MTP point opposing the MTP joint of a foot during
use. A first cushioning layer may be disposed be-
tween the curved portion and the upper.
Clause 32: The sole structure according to Clause
31, wherein the anterior-most point and the posteri-
or-most point are co-planar.
Clause 33: The sole structure according to Clause
32, wherein the plate includes a substantially flat por-
tion disposed within the heel region of the sole struc-
ture, the posterior-most point being located within
the substantially flat portion.
Clause 34: The sole structure according to Clause
31, wherein the plate includes a substantially flat por-
tion disposed within the heel region of the sole struc-
ture, the posterior-most point being located within
the substantially flat portion.
Clause 35: The sole structure according to Clause

34, further comprising a blend portion disposed be-
tween and connecting the curved portion and the
substantially flat portion.
Clause 36: The sole structure according to Clause
35, wherein the blend portion includes a substantially
constant curvature.
Clause 37: The sole structure according to Clause
24, wherein the blend portion includes a radius of
curvature equal to about 134 millimeters (mm) for a
men’s size ten (10) article of footwear.
Clause 38: The sole structure according to Clause
35, wherein the anterior-most point and the posteri-
or-most point are co-planar at a junction of the blend
portion and the substantially flat portion.
Clause 39: The sole structure according to any of
Clauses 33-38, further comprising a second cush-
ioning layer disposed between the substantially flat
portion and the upper.
Clause 40: The sole structure according to Clause
39, further comprising a third cushioning layer dis-
posed between the outsole and the plate.
Clause 41: The sole structure according to Clause
40, wherein the third cushioning layer is disposed
within the heel region.
Clause 42: The sole structure according to Clause
40, wherein the third cushioning layer extends from
the heel region to the forefoot region.
Clause 43: The sole structure according to Clause
42, wherein the second cushioning member includes
a thickness from about 3.0 millimeters (mm) to about
13.0 mm at a location opposing the MTP point and
the third cushioning member includes a thickness
from about 0.5 mm to about 6.0 mm at the location
opposing the MTP point.
Clause 44: The sole structure according to any of
Clauses 39-43, wherein at least one of the first cush-
ioning member, the second cushioning member, and
the third cushioning member includes a density from
about 0.05 grams per cubic centimeter (g/cm3) to
about 0.20 g/cm3, a hardness from about eleven (11)
Shore A to about fifty (50) Shore A, and an energy
return of at least sixty percent (60%).
Clause 45: The sole structure according to any of
Clauses 39-42, further comprising at least one fluid-
filled chamber disposed between the plate and the
upper and/or between the outsole and the plate.
Clause 46: The sole structure according to Clause
45, wherein the at least one fluid-filled chamber is
disposed within at least one of the second cushioning
layer and the third cushioning layer.
Clause 47: The sole structure according to any of
the preceding clauses, wherein the MTP point is lo-
cated approximately thirty percent (30%) of the total
length of the plate from the anterior-most point and
the posterior-most point is located approximately
thirty percent (30%) of the total length of the plate
from the MTP point.
Clause 48: The sole structure according to any of
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the preceding clauses, wherein the MTP point is lo-
cated approximately 81 millimeters (mm) of the total
length of the plate from the anterior-most point and
the posterior-most point is located approximately 81
millimeters (mm) of the total length of the plate from
the anterior-most point.
Clause 49: The sole structure according to any of
the preceding clauses, wherein the MTP point is lo-
cated from about twenty-five percent (25%) to about
thirty-five percent (35%) of the total length of the plate
from the anterior-most point and the posterior-most
point is located from about twenty-five percent (25%)
to about thirty-five percent (35%) of the total length
of the plate from the MTP point.
Clause 50: The sole structure according to any of
the preceding clauses, wherein a center of the radius
of curvature is located at the MTP point.
Clause 51: The sole structure according to any of
the preceding clauses, wherein the constant radius
of curvature extends from the anterior-most point
past the MTP point.
Clause 52: The sole structure according to Clause
31, wherein the constant radius of curvature extends
from the anterior-most point past the MTP point at
least forty percent (40%) of the total length of the
plate from the anterior-most point.
Clause 53: The sole structure according to any of
the preceding clauses, wherein the outsole includes
a ground-contacting surface and an inner surface
formed on an opposite side of the outsole than the
ground-contact surface, the inner surface being di-
rectly attached to the plate.
Clause 54: The sole structure according to Clause
53, wherein the inner surface is attached to the plate
proximate to the curved portion.
Clause 55: The sole structure according to any of
the preceding clauses, wherein the plate includes a
thickness from about 0.6 millimeters (mm) to about
3.0 mm.
Clause 56: The sole structure according to any of
the preceding clauses, wherein the plate includes a
Young’s modulus equal to at least seventy (70) gi-
gapascals (GPa).
Clause 57: The sole structure according to any of
the preceding clauses, wherein the anterior-most
point and the posterior-most point of the plate each
include a position height from the MTP equal from
about three (3) millimeters (mm) to about twenty-
eight (28) mm.
Clause 58: The sole structure according to any of
the preceding clauses, wherein the anterior-most
point and the posterior-most point of the plate each
include a position height from the MTP equal from
about seventeen (17) millimeters (mm) to about fifty-
seven (57) mm.
Clause 59: The sole structure according to any of
the preceding clauses, wherein the anterior-most
point extends from the MTP point at an angle from

about twelve (12) degrees to about thirty-five (35)
degrees relative to a horizontal reference plane.
Clause 60: The sole structure according to any of
the preceding clauses wherein the posterior-most
point extends from the MTP point at an angle from
about twelve (12) degrees to about thirty-five (35)
degrees relative to a horizontal reference plane.
Clause 61: A sole structure for an article of footwear
having an upper, the sole structure comprising an
outsole, a plate disposed between the outsole and
the upper. The plate comprising an anterior-most
point disposed in a forefoot region of the sole struc-
ture, a posterior-most point disposed closer to a heel
region of the sole structure than the anterior-most
point, and a curved portion extending between and
connecting the anterior-most point and the posterior-
most point and including a circular curvature from
the anterior-most point to a metatarsophalangeal
(MTP) point of the sole structure, the MTP point op-
posing the MTP joint of a foot during use. A first cush-
ioning layer may be disposed between the curved
portion and the upper.
Clause 62: The sole structure according to Clause
61, wherein the anterior-most point and the posteri-
or-most point are co-planar.
Clause 63: The sole structure according to Clause
62, wherein the plate includes a substantially flat por-
tion disposed within the heel region of the sole struc-
ture, the posterior-most point being located within
the substantially flat portion.
Clause 64: The sole structure according to Clause
61, wherein the plate includes a substantially flat por-
tion disposed within the heel region of the sole struc-
ture, the posterior-most point being located within
the substantially flat portion.
Clause 65: The sole structure according to Clause
64, further comprising a blend portion disposed be-
tween and connecting the curved portion and the
substantially flat portion.
Clause 66: The sole structure according to Clause
65, wherein the blend portion includes a substantially
constant curvature.
Clause 67: The sole structure according to Clause
65, wherein the blend portion includes a radius of
curvature equal to about 134 millimeters (mm) for a
men’s size ten (10) article of footwear.
Clause 68: The sole structure according to Clause
65, wherein the anterior-most point and the posteri-
or-most point are co-planar at a junction of the blend
portion and the substantially flat portion.
Clause 69: The sole structure according to any of
Clauses 63-68, further comprising a second cush-
ioning layer disposed between the substantially flat
portion and the upper.
Clause 70: The sole structure according to Clause
69, further comprising a third cushioning layer dis-
posed between the outsole and the plate.
Clause 71: The sole structure according to Clause
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70, wherein the third cushioning layer is disposed
within the heel region.
Clause 72: The sole structure according to Clause
70, wherein the third cushioning layer extends from
the heel region to the forefoot region.
Clause 73: The sole structure according to Clause
72, wherein the second cushioning member includes
a thickness from about 3.0 millimeters (mm) to about
13.0 mm at a location opposing the MTP point and
the third cushioning member includes a thickness
from about 0.5 mm to about 6.0 mm at the location
opposing the MTP point.
Clause 74: The sole structure according to any of
Clauses 69-73, wherein at least one of the first cush-
ioning member, the second cushioning member, and
the third cushioning member includes a density from
about 0.05 grams per cubic centimeter (g/cm3) to
about 0.20 g/cm3, a hardness from about eleven (11)
Shore A to about fifty (50) Shore A, and an energy
return of at least sixty percent (60%).
Clause 75: The sole structure according to any of
Clauses 69-72, further comprising at least one fluid-
filled chamber disposed between the plate and the
upper and/or between the outsole and the plate.
Clause 76: The sole structure according to Clause
75, wherein the at least one fluid-filled chamber is
disposed within at least one of the second cushioning
layer and the third cushioning layer.
Clause 77: The sole structure according to any of
the preceding clauses, wherein the MTP point is lo-
cated approximately thirty percent (30%) of the total
length of the plate from the anterior-most point and
the posterior-most point is located approximately
thirty percent (30%) of the total length of the plate
from the MTP point.
Clause 78: The sole structure according to any of
the preceding clauses, wherein the MTP point is lo-
cated approximately 81 millimeters (mm) of the total
length of the plate from the anterior-most point and
the posterior-most point is located approximately 81
millimeters (mm) of the total length of the plate from
the anterior-most point.
Clause 79: The sole structure according to any of
the preceding clauses, wherein the MTP point is lo-
cated from about twenty-five percent (25%) to about
thirty-five percent (35%) of the total length of the plate
from the anterior-most point and the posterior-most
point is located from about twenty-five percent (25%)
to about thirty-five percent (35%) of the total length
of the plate from the MTP point.
Clause 80: The sole structure according to any of
the preceding clauses, wherein a center of the cir-
cular curvature is located at the MTP point.
Clause 81: The sole structure according to any of
the preceding clauses, wherein the circular curva-
ture extends from the anterior-most point past the
MTP point.
Clause 82: The sole structure according to Clause

61, wherein the circular curvature extends from the
anterior-most point past the MTP point at least forty
percent (40%) of the total length of the plate from
the anterior-most point.
Clause 83: The sole structure according to any of
the preceding clauses, wherein the outsole includes
a ground-contacting surface and an inner surface
formed on an opposite side of the outsole than the
ground-contact surface, the inner surface being di-
rectly attached to the plate.
Clause 84: The sole structure according to Clause
83, wherein the inner surface is attached to the plate
proximate to the curved portion.
Clause 85: The sole structure according to Clause
83, further comprising a second cushioning layer dis-
posed on an opposite side of the plate than the first
cushioning layer, the second cushioning layer form-
ing at least a portion of the outsole.
Clause 86: The sole structure according to any of
the preceding clauses, wherein the plate includes a
thickness from about 0.6 millimeters (mm) to about
3.0 mm.
Clause 87: The sole structure according to any of
the preceding clauses, wherein the plate includes a
Young’s modulus equal to at least seventy (70) gi-
gapascals (GPa).
Clause 88: The sole structure according to any of
the preceding clauses, wherein the anterior-most
point and the posterior-most point of the plate each
include a position height from the MTP equal from
about three (3) millimeters (mm) to about twenty-
eight (28) mm.
Clause 89: The sole structure according to any of
the preceding clauses, wherein the anterior-most
point and the posterior-most point of the plate each
include a position height from the MTP equal from
about seventeen (17) millimeters (mm) to about fifty-
seven (57) mm.
Clause 90: The sole structure according to any of
the preceding clauses, wherein the anterior-most
point extends from the MTP point at an angle from
about twelve (12) degrees to about thirty-five (35)
degrees relative to a horizontal reference plane.
Clause 91: The sole structure according to any of
the preceding clauses wherein the posterior-most
point extends from the MTP point at an angle from
about twelve (12) degrees to about thirty-five (35)
degrees relative to a horizontal reference plane.
Clause 92: A method of manufacturing an article of
footwear comprising receiving a sole structure in ac-
cordance with any of Clauses 1-91, receiving an up-
per for the article of footwear, and affixing the sole
structure and the upper to each other.
Clause 93: A method of manufacturing any of the
sole structures of Clauses 1-91 comprising stacking
fiber sheets to form the plate of any of the sole struc-
tures of Clauses 1-91.
Clause 94: The method of Clause 93, further com-
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prising applying heat and pressure to the stacked
fiber sheets to activate a resin associated with the
fiber sheets.
Clause 95: The method of Clause 94, wherein ap-
plying heat and pressure includes applying heat and
pressure within a mold.
Clause 96: A method of manufacturing any of the
sole structures of Clauses 1-91 comprising applying
a first tow of fibers to a first substrate to form the
plate of any of the sole structures of Clauses 1-91.
Clause 97: The method of Clause 96, further com-
prising applying a second tow of fibers to the first tow
of fibers to form the plate.
Clause 98: The method of Clause 96, further com-
prising applying a second tow of fibers to a second
substrate and stacking the first substrate and the
second substrate along with the first tow of fibers
and the second tow of fibers to form the plate.
Clause 99: The method of Clause 96, further com-
prising applying heat and pressure to the fibers to
activate a resin associated with the fiber sheets.
Clause 100: The method of Claim 99, wherein ap-
plying heat and pressure includes applying heat and
pressure within a mold.

[0158] The foregoing description has been provided
for purposes of illustration and description. It is not in-
tended to be exhaustive or to limit the disclosure. Indi-
vidual elements or features of a particular configuration
are generally not limited to that particular configuration,
but, where applicable, are interchangeable and can be
used in a selected configuration, even if not specifically
shown or described. The same may also be varied in
many ways. Such variations are not to be regarded as a
departure from the disclosure, and all such modifications
are intended to be included within the scope of the dis-
closure.

THE FOLLOWING CLAUSES DESCRIBE FURTHER 
ASPECTS, FEATURES AND EMBODIMENTS OF THE 
INVENTION:

[0159]

1. A sole structure for an article of footwear having
an upper, the sole structure comprising: an outsole;
a plate disposed between the outsole and the upper,
the plate comprising: an anterior-most point dis-
posed in a forefoot region of the sole structure; a
posterior-most point disposed closer to a heel region
of the sole structure than the anterior-most point; and
a concave portion extending between the anterior-
most point and the posterior-most point and including
a constant radius of curvature from the anterior-most
point to a metatarsophalangeal (MTP) point of the
sole structure, the MTP point opposing the MTP joint
of a foot during use; and a first cushioning layer dis-
posed between the concave portion and the upper.

2. The sole structure of Item 1, wherein the anterior-
most point and the posterior-most point are co-pla-
nar.

3. The sole structure of Item 2, wherein the plate
includes a substantially flat portion disposed within
the heel region of the sole structure, the posterior-
most point being located within the substantially flat
portion.

4. The sole structure of Item 1, wherein the plate
includes a substantially flat portion disposed within
the heel region of the sole structure, the posterior-
most point being located within the substantially flat
portion.

5. The sole structure of Item 4, further comprising a
blend portion disposed between and connecting the
concave portion and the substantially flat portion, the
blend portion including a substantially constant cur-
vature.

6. The sole structure of any of Item 1, further com-
prising a second cushioning layer disposed between
the outsole and the plate.

7. The sole structure of any of Item 1, wherein the
plate is a fluid-filled chamber.

8 The sole structure of Item 1, wherein the MTP point
is located approximately thirty percent (30%) of the
total length of the plate from the anterior-most point.

9. The sole structure of Item 1, wherein a center of
the radius of curvature is located at the MTP point.

10. The sole structure of Item 1, wherein the constant
radius of curvature extends from the anterior-most
point past the MTP point.

11. A sole structure for an article of footwear having
an upper, the sole structure comprising: an outsole;
a plate disposed between the outsole and the upper,
the plate comprising: an anterior-most point dis-
posed in a forefoot region of the sole structure; a
posterior-most point disposed closer to a heel region
of the sole structure than the anterior-most point; and
a curved portion extending between and connecting
the anterior-most point and the posterior-most point
and including a constant radius of curvature from the
anterior-most point to a metatarsophalangeal (MTP)
point of the sole structure, the MTP point opposing
the MTP joint of a foot during use; and a first cush-
ioning layer disposed between the curved portion
and the upper.

12. The sole structure of Item 11, wherein the ante-
rior-most point and the posterior-most point are co-
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planar.

13. The sole structure of Item 12, wherein the plate
includes a substantially flat portion disposed within
the heel region of the sole structure, the posterior-
most point being located within the substantially flat
portion.

14. The sole structure of Item 11, wherein the plate
includes a substantially flat portion disposed within
the heel region of the sole structure, the posterior-
most point being located within the substantially flat
portion.

15. The sole structure of Item 14, further comprising
a blend portion disposed between and connecting
the curved portion and the substantially flat portion,
the blend portion including a substantially constant
curvature.

16. The sole structure of Item 11, further comprising
a second cushioning layer disposed between the
outsole and the plate.

17. The sole structure of Item 11, wherein the plate
is a fluid-filled chamber.

18. The sole structure of Item 11, wherein the MTP
point is located approximately thirty percent (30%)
of the total length of the plate from the anterior-most
point.

19. The sole structure of Item 11, wherein a center
of the radius of curvature is located at the MTP point.

20. The sole structure of Item 11, wherein the con-
stant radius of curvature extends from the anterior-
most point past the MTP point.

Claims

1. A sole structure (200) for an article of footwear (10)
having an upper (100), the sole structure (200) com-
prising:

an outsole (210);
a plate (300) disposed between the outsole
(210) and the upper (100), the plate comprising:

an anterior-most point (302) disposed in a
forefoot region (12) of the sole structure
(200);
an aft point (326) disposed closer to a heel
region (16) of the sole structure (200) than
the anterior-most point (302);
a concave portion (310) including a con-
stant radius of curvature extending from the

anterior-most point (302) past a metatar-
sophalangeal (MTP) point (320) of the sole
structure (200), the MTP point (320) being
tangent with a reference plane (RP) and lo-
cated from about twenty-five percent to
about thirty-five percent of a total length of
the plate from the anterior-most point (302);
and
the aft point (326) located twenty-five per-
cent to thirty-five percent of the total length
of the plate (300) from the MTP point (320);

a first cushioning layer (250) disposed between
the concave portion (310) and the upper (100);
and
a second cushioning layer disposed between
the outsole (210) and the plate (300).

2. The sole structure (200) of Claim 1, wherein the plate
(300) further comprises a blend portion (328) extend-
ing from a transition point to the aft point (326) in a
direction away from the reference plane (RP).

3. The sole structure (200) of Claim 1 or Claim 2, where-
in the anterior-most point (302) and a posterior-most
point (301)are co-planar.

4. The sole structure of any of the preceding claims,
wherein the plate (300) includes a substantially flat
portion (312), wherein, optionally, the substantially
flat portion (312) extends between the aft point (326)
and the posterior-most point (301) of the sole struc-
ture (200).

5. The sole structure (200) of Claim 4, wherein the sub-
stantially flat portion (312) is substantially parallel to
the reference plane (RP).

6. The sole structure (200) of any of the preceding
claims 2 to 5, wherein the blend portion (328) in-
cludes a substantially constant curvature.

7. The sole structure (200) of any of the preceding
claims, further comprising a fluid-filled chamber
(400).

8. The sole structure (200) of Claim 7, wherein the fluid-
filled chamber (400) is disposed within at least one
of the first cushioning layer (250) and the second
cushioning layer.

9. The sole structure (200) of Claim 7 or 8, wherein the
fluid-filled chamber (400) opposes the plate (300).

10. The sole structure (200) of any of Claims 7-9, where-
in the fluid-filled chamber (400) is in contact with the
plate (300).
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11. The sole structure (200) of any of Claims 7-10,
wherein the fluid-filled chamber (400) is disposed in
the heel region (16).

12. The sole structure (200) of any of Claims 7-11,
wherein the fluid-filled chamber (400) defines an in-
terior void configured to receive a pressurized fluid.

13. The sole structure (200) of any of the preceding
claims, wherein a center of the radius of curvature
is located at the MTP point (320).

14. The sole structure (200) of any of the preceding
claims, wherein at least one of the first cushioning
layer (250) and the second cushioning layer is foam.

15. An article of footwear (10) incorporating the sole
structure (200) of any of the preceding claims.
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