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ARTICLE OF FOOTWEAR WITH FOREFOOT PLATES

CROBS REFERENCE TO RELATED APPLICATIONS

This application claims priority to US non-provisiopal patent Application No.
13/834,159, filed March 15, 2013, which is a continuation-in-part of Application
Serial No. 13/413,800, filed on March 7, 2012, which is a continuation of 1.8, Patent
No. §,151,483, issned ou April 10, 2012, each of which is entirely incorporated herein

by reference.
FIELD OF THE INVENTION

This invention relates gencrally to an article of footwear, and, in particular, to an

article of footwear with forefoot plates.

BACKGROUND OF THE INVENTION

Conventional articles of athletic footwear include two primary elements, an upper and
a sole structure. The upper provides a covering for the foot that comfortably receives
and securely positions the foot with respect to the sole structure. In addition, the
upper may bave a configuration that protects the fool and provides ventilation,
thereby coching the foot and removing perspiration. The sole structure is secured to a
lower portion of the upper and is generally positioned between the foot and the
ground. In addition to attenuating ground reaction forces, the sole structure may
provide traction, control foot motions (e.g., by resisting over provation), and impart
stability, for example. Accordingly, the upper and the sole structure operate
cooperatively to provide a comfortable structure that is suited for a wide variety of

activities, such as walking and running.
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The sole structure generally incorporates multiple layers that are conventionally
referred to as an insole, a midsole, and an outsole. The inscle is a thin, compressible
member located within the upper and adjacent to a plantar (v.e., lower) surface of the
foot to enhance footwear comfort. The midsole, which is conventionally secured to
the upper along the length of the upper, forms a middle layer of the sole structure and
is primarily responsible for attenuating ground reaction forces. The outsole forms the
ground-contacting element of footwear and is usually fashioned from a durable, wear-

resistant material that includes texturing to jtmprove traction.

~

The conventional mudsole is primarily formed from a resilient, polymer foam
material, such as polyurethane or ethylvinylacetate, that exiends throughout the length
of the footwear. The properties of the polymer foam material in the mdsole are
primarily dependent upon factors that include the dimensional configuration of the
midsole and the specific characteristics of the material selected for the polymer foam,
including the density of the polvmer foam materiall By varying these factors
throughout the midsole, the relative stiffness and degree of ground reaction force
attenuation may be altered to meet the specific demands of the activity for which the
footwear 1g intended to be used. In addition to polymer foam materials, conventional

midsoles may include, for example, one or more fluid-filled bladders and moderators.

it would be desirable to provide an article of footwear that reduces or overcomes
some or all of the difficulties inherent in prior known devices. Particular objects and
advantages will be apparent to those skilled in the art, that is, those who are
knowledgeable or experienced in this field of technology, n view of the following

disclosure of the invention and detatled description of certain embodiments.

]
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SUMMARY

The principles of the invention may be used to advantage to provide an article of
footwear with forefoot plates. In accordance with a first aspect, an article of fostwear
includes an upper and a sole assembly secured to the upper. The sole assembly has an
upper plate and a lower plate in a forefoot portion of the sole assembly, and a plurality

of lower plate arms curving downwardly from the upper plate.

In accordance with another aspect, an article of footwear includes an upper and a sole
assembly secured to the upper. The sole assembly includes an upper plate and a lower
plate having a plurality of lower plate arms curving downwardly from a lateral side of
a forefoot portion of the upper plate and a plurality of lower plate arms curving
downwardly and outwardly from a medial side of a forefoot portion of the upper

plate.

In accordance with a further aspect, an article of footwear includes an upper and a
midsole secured to a lower surface of the upper, with a lower surface of the midsole
secured to an upper surface of the upper plate. A sole assembly is secured to a lower
surface of the midscle and includes an upper plate and a lower plate of unitary
construction with the upper plate. The lower plate has a plurality of lateral lower
plate arms curving downwardly from a lateral side of a forefoot portion of the upper
plaie and a plurality of medial lower plate armas curving downwardly from a medial
side of a forefoot portion of the upper plate. Each of a plurality of cutsole portions is

secured to a lower surface of a corresponding lower plate arm.

Substantial advantage is achieved by providing footwear with forefoot plates. In

particular, certain embodiments provides a spring-like action in lower plate arms of
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the footwear, which are pre-flexed in a curved condition, thereby helping a user
change direction and cut when using footwear, thereby improving propulsion for the
user. The lower plate arms are curved io help relieve stress encountered during use of

the footwear.

These and additional featwres and advantages disclosed here will be further

understood from the following detailed disclosure of certain embodiments.
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is an elevation view of an article of footwear with a forefoot plate.

FIG. 2 is a bottom plan view of the article of footwear of FIG. 1, shown without an

outsole.

FI(3. 3 i3 a partial section view of the article of footwear of FIG. 1, taken along hine 3-

3 of FIG. 1.

FIG. 4 is a partial section view of an aliernative embodiment of the article of footwear

of FIG. 1.

FIG. 5 is a bottomn plan view of another aliernative embodiment of the article of

footwear of FIG. 1, shown without an outsocle.

FIG. 6 is a partial section view of an alternative embodiment of the article of footwear

of FI1G. 1.

FIG. 7 is a perspective view of a further alternative embodiment of the article of

footwear of FIG. 1.
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FIG. 8 18 a perspective view of yet a further alternative embodunent of the article of

footwear of FI1G. 1.

FIG. 9 is a section view of an embodiment of the plate asserobly of the article of

footwear of FIG. 7.

FiGG. 10 is a plan view of an alternative embodiment of the plate of the article of

footwear of FIG. 7.

The figures referred to above are not drawn necessarily to scale and should be
understood to provide a representation of the invention, Ylusirative of the principles
mvolved. Some features of the article of footwear with a forefoot plate depicted in
the drawings have been enlarged or distorted relative to others to facilitate explanation
and understanding. The same reference numbers are used in the drawings for similar
or identical compounenis and features shown in various altemastive embodiments.
Articles of footwear with a forefoot plate as disclosed herein would have
configurations and components determined, in part, by the intended application and

environment in which they are used.

1
(3]
i
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DETAILED DESCRIPTION OF CERTAIN PREFERRED EMBODIMENTS

The following discussion and accompanying figures disclose various embodiments of
a sole structure for an article of footwear. Concepts related to the sole structure are
disclosed with reference 1o footwear having a configuration that is suitable for athletic
activities, e.g., the sport of basketball. However, the sole stracture may be applied to
a wide range of athletic footwear styles, including tennis shoes, football shoes, cross-
training shoes, walking shoes, soccer shoes, and hiking boots, for example. The sole
structure may also be applied to footwear styles that are generally considered to be
non-athletic, including dress shoes, loafers, sandals, and work boots. An individual
skilled in the relevant art will appreciate, therefore, that the concepts disclosed herein
apply to a wide variety of footwear styles, in addition to the specific style discussed in

the following material and depicted in the accompanying figures.

An article of footwear 10 is depicted in Figures 1 and 2 as including an upper 12 and a
sole assernbly 14, For reference purposes, footwear 10 may be divided into three
general portions: a forefoot portion 16, a midfoot portion 18, and a heel portion 20, as
shown in Figures 1 and 2. Footwear 10 also includes a lateral side 22 and a medial
side 24.  Forefoot portion 16 generally includes portions of footwear 10
corresponding with the toes and the jomnts comnecting the metatarsals with the
phalanges.  Midfoot portion 18 generally includes portions of footwear 10
corresponding with the arch area of the foot, and heel portion 20 corresponds with
rear portions of the foot, including the calcancus bone. Lateral side 22 and medial
side 24 extend through each of portions 16-20 and correspond with opposite sides of
footwear 10. Portions 16-20 aod sides 22-24 are not intended to demarcate precise

areas of footwear 10. Rather, portions 16-20 and sides 22-24 are intended to represent
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general areas of footwear 10 to aid in the following discussion. In addition fo
footwear 10, portions 16-20 and sides 22-24 may also be applied o upper 12, sole

assernbly 14, and individual elements thereof.

The figures tllustrate only the article of footwear intended for use on the right foot of
a wearer. One skilled 1o the art will recognize that a left article of footwear, such
article being the mirror image of the right, is intended to fall within the scope of the

present invention.

Unless otherwise stated, or otherwise clear from the context below, directional terms
used herein, such as rearwardly, forwardly, inwardly, downwardly, upwardly, etc.,
refer to directions relative to footwear 10 itself. Footwear 10 is shown in FIG. 1 to be
disposed substantially horizontally, as it would be positioned on a horizontal surface
when worn by a wearer. However, it is to be appreciated that footwear 10 need not be
limited to such an orientation. Thus, in the illustrated embodiment of FIG. 1,
rearwardly is toward heel portion 20, that is, to the right as seen in FIG. 1. Naturally,
forwardly 1s toward forefoot portion 16, that is, to the left as seen in FIG. 1, and
downwardly 1s toward the botiom of the page as seen n FIG. 1. Inwardly is toward
the center of footwear 10, and outwardly is toward the outer peripheral edge of

footwear 10.

Upper 12 forms an interior void that comfortably receives a foot and secures the
position of the foot relative to sole assembly 14. The configuration of upper 12, as
depicted, is suitable for use during asthletic activities that involve running.
Accordingly, upper 12 may have a lightweight, breathable construction that includes
multiple layers of leather, textile, polymer, and foam elements adhesively bonded and

stitched together. For example, upper 12 may have an exterior that includes leather

o

-7 -
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elements and textile elements for resisting abrasion and providing breathability,
respectively.  The interior of upper 12 may have foam clements for enhancing the
comfort of footwear 10, and the inierior surface may include a moisture-wicking

textile for removing excess moisture from the area immediately surrounding the foot.

Sole assembly 14 may be secured to upper 12 by an adhesive, or any other suitable
fastening means. Sole assembly 14, which is generally disposed between the foot of
the wearer and the ground, provides aftenuation of ground reaction forces (i.e.,
imparting cushioning), traction, and may control foot motions, such as pronation. As
with conventional articles of footwear, sole assembly 14 mncludes an insole (not
shown} located within upper 12, a midsole 26, and an outsole 28, Midsole 26 1g
attached to upper 12 and functions as the primary shock-attenuating and energy-
absorbing component of footwear 10. Outsole 28 is attached to the lower surface of
midsole 26 by adhesive or other suitable means. Suitable materials for outsole 28
include traditional robber matenals,  Other suitable matenals for outsole 28 will
become readily apparent to those skilled in the art, given the benefit of this disclosure.
In certain embodiments, sole assembly 14 may not include an outsole layer separate
from midsole 26 but, rather, the outsole may rcomprise a botiom surface of midsole 26

that provides the external traction surface of sole assembly 14.

Upper 12 1s depicted as having a substantially conventional configuration that
incorporates a plurality material elements {e.g., textiles, foam, leather, and synthetic
leather) stitched or adhesively bonded together to form an interior void for securely
and comfortably receiving a foot. The material elements may be selected and located
with respect to upper 12 in order to sclectively impart properties of durability, air-

permeability, wear-resistance, flexibility, and comfort, for example. The material
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elements form a structure that defines an interior void for receiving the foot. An ankle
opening 30 in heel portion 20 provides access to the interior void. In addition, upper
12 may include a lace 32 that is utilized in a conventional manner to modify the
dimensions of the interior void, thereby securing the foot within the interior void and
facilitating entry and removal of the foot from the interior void. Lace 32 may extend
through apertures in upper 12, and a tongue portion of upper 12 may extend between
the interior void and lace 32. Given that various aspects of the present application
primarily relate fo sole assembly 14, npper 12 may exhibit the general configuration
discussed above or the general configuration of practically any other conventional or
non-conventional upper.  Accordingly, the structure of upper 12 may vary -

significantly within the scope of the present invention.

Sole assembly 14 includes an upper plate 34 secured to a lower surface of midscle 26.
A lower plate 36 includes a plurality of lower plate arms 38 that curve downwardly
from upper plate 34. In the illustrated embodiment, lower plate arms 38 curve
downwardly and outwardly from upper plate 34 such that they are substantially

concave with respect to upper plate 34.

5

Each lower plate arm 38 1s spaced from adjacent lower plate arm 38 by a slot 40
formed in lower plate 36. Lower plate 36 is seen in FIG. 2 with outsole 28 not shown

for clarity purposes.

In certain embodiments lower plate 36 includes a first lateral lower plate arm 38A
positioned in a front portion of forefoot portion 16 of sole assembly 14. A second
lateral lower plate arm 388 is positioned 1 a ceniral portion of forefoot portion 16 of
sole assembly 14, A third lateral lower plate arm 38C 15 positioned in a rear portion

of forefoot portion 16 of sole assembly 14.

-9,
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Similarly, lower plate 36 includes a {irst medial lower plate arm 38D positioned i a
front portion of forefoot portion 16 of sole assembly 14. A second medial lower plate
arm 38F is positioned in a central portion of forefoot portion 16 of sole assembly 14.
A third medial lower plate arm 38F is positioned in a rear portion of forefoot portion

16 of sole assembly 14.

In certain embodiments, lower plate 36 and upper plate 34 are of unitary, that is, one-
plece, construction. Upper plate 34 and lower plate members 36 may be formed of
any number of materials inchuding glass-filled nylon, carbon-filled materials,
polyamides such as Aramid, produced by Dupont, and a poly-paraphenylenc
terephthalamides such as Kevlar®, produced by Dupont, a polyether block
copolyamide {(sold as Pebax® by ATOFINA Chemucals of Philadelphua, PA), a blend
of a polyether block copolyamide with another material (such as glass-filled nylon,
carbon~filled materials, polyamides, or poly-paraphenylene terephthalamides),
thermoplastic  polyurethane (TPU), or other materials.  Such materials are
advantageously cut resistant and provide good dimensional stability for sole assembly

14.

QGuisole 28 may be formed of a plurality of outsole portions 284, each of which is

secured to a lower surface of a corresponding lower plate arm 30A-F, as seen in FIG.

In the illustrated embodiment, heel portion 20 of sole assembly 14 includes a pivot
element 33 including an apper support 35 connected to a lower support 37 by way of
a coupling 39. Coupling 39 allows upper support 35 to pivot with respect to lower
support 37. It is to be appreciated that heel portion 20 may have a more conventional

configuration in other embodiments.

210 -
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Another embodiment of footwear 10 is shown in FIG. 4, in which a first lateral insert
42 is provided between upper plate 34 and first, second, and third medial fower plate
arms 38D, E, F. Similarly a second medial insert 44 is provided between upper plate
34 and first, second, and third lateral lower plate arms 38A, B, C. Lateral insert 42
and medial insert 44 may be formed of an air bladder, an clastomer, or a foam
material, for example, and serve to provide additional support and cushioning for sole

assembly 14.

Another emboediment of footwear 10 is shown in FIG. 4, in which upper plate 34 is
formed of a first front portion 34 A positioned in a front portion of forefoot portion 16
of sole assembly 14, a second central portion 348 spaced slightly rearwardly from
front portion 34A and positioned in a central portion of forefoot portion 16 of sole
assembly 14, and a third rear portion 34C spaced slightly rearwardly from middie
portion 34B and positioned in a rear portion of forefoot portion 16 of sole assembly
14, Lateral lower plate arms 38A, 38B, and 38C extend from front portion 34A,
central portion 348, and rear portion 34C, respectively, of upper plate 34. Medial
lower plate arms 38D, 38E, and 38F exiend from frout portion 34A, central portion
34B, and rear portion 34C, respectively, of upper plate 34, Iu such an embodiment,

ith upper plate 34 formed of three separate and distinct portions, with accompanying
lower plate arms, forefoot portion 16 of footwear 10 can more easily bend and flex,

thereby enhancing comfort and flexibility of footwear 10.

In certain embodunents, as seen in FIG. 3, upper plate 34 and lower plate arms 38A-E
are of unitary construction. It other ersbodiments, as seen in FIG. 6, upper plate and
lower plate arms 38A-E may be separate elements secured to one another with

adhestve or other suitable fastening means.

-11 -
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Ancother embodiment is shown in FIG. 7. In this embodiment, apper plate 34 includes
a plurality of upper plate arms 46 and lower plate 36 includes a plurality of lower
plate arms 48. In this embodiment, lower plate arms 48 curve outwardly and
downwardly from upper plate 34 such that lower plate arms 48 are substantially
convex with respect to upper plate 34, Upper plate arms 46 and lower plate arms 48
are staggered, or offset, with respect to one another such that no upper plate arm 46 i3

positioned above a lower plate arm 48 and vice versa.

In the illustrated embodiment, midsole 26 mncludes a first portion 26A positioned
above upper plate 34 and 3 second portion 26B positioned below lower plate arms 48,
It can be seen that in this embodiment, second portion 26B has been cut away
between adjacent lower plate arms 48, Additionally, in this ernbodiment, upper plate
arms 46 and lower plaie arms 48 exiend along substantially the entire length of sole
assembly 14, It is 1o be appreciated that upper plate arms 46 and lower plate arms 48

can be positioned at any location along sole assembly 14

It is to be appreciated that the upper and lower plate arms can be modified to optimize
performance and comfort. The material, thickness, degree of curvature, length or any

other aspects of the geometry of the arms can be altered to affect their performance.
For exampile, in certain embodiments, as seen 1n FIG. 7, a first rib 50 extends along an
upper surface of each lower plate arm 4% and a second 1rib 52 extends along a lower
surface of each upper plate arm 46. It is to be appreciated that in certain
embodiments, a first rib 50 may be provided on one or more but not all of lower plate

arms 48, and that g second rib 52 may be provided on one or more but not all of upper

plate arms 46.

- 12 -
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ft is to be appreciated that the embodiment lustrated in FIG. 7 may be constructed
such that upper plate 34 1s common to both upper plate arms 46 and lower plate arms
48, as seen in FIG. 9. In such an embodiment, upper plate 34 could alternatively be
referred to simply as a plate, and upper plate arms 46 and lower plate arms 48 could
alternatively be referred to as upper arms and lower arms, respectively. As can be
seen FIGS. 7 & 9, the upper and lower arms 46, 48 alternately curve upwardly and

downwardly from the plate, in butterfly fashion.

Another embodiment is shown in FIG. 8, which is similar to the embodiment shown
in FIG. 7, with one exception. In the embodiment of FIG. 8, lower portion 268 of
midsole 268 1s not cut away between adjacent lower plate arms 48, but, rather, is a

contiguous midsole along the length of sole assembly 14.

The spring-like action of the atms of sole assembly 14, which are pre-flexed in a
curved condition, helps a user change direction and cut when using footwear 10,
thereby improving propulsion for the user. The curvature of the arms helps to relieve
stress encountered during use of footwear 10. The arms of sole assembly 14 provide
independent suspension for running on uneven surfaces, and provide a more stable

ride for the foot as the independent elements adapt to the uneven terrain.

Another embodiment is shown in FIG. 10, in which upper plate 34 couid be referred
to stimply as a plate 34, and upper plate arms 46 and lower plate arms 48 could
alternatively be referred to as upper arms 46 and lower arms 48, respectively. Plate
34 inchudes a spine 54 to which ecach of upper arms 46 and lower arms 48 are
conmnected. Upper arms 46 extend outwardly and upwardly from spine 54, and lower

arms 48 extend outwardly and dowonwardly from spine 54. Like that of the

- 13-
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embodiment shown n FIG. 7, upper arms 46 and lower arms 48 are alternaiely

positioned along lateral side 22 and medial side 24 of plate 34.

Spine 54 has a longitudinal axis L that is curved when viewed from above. In certain
erobodiments, longitudinal axis L of spine 54 has compound curve shape, that is, it is

curved in multiple directions.

In certain embodiments, at least one upper arm 46° on laleral side 22 of plate 34 13
opposed laterally from a corresponding lower arm 48° on medial side 24 of plate 34.
In certain embodiments, at least one upper arm 46” on medial side 24 of plate 34 is

opposed laterally from a corresponding lower arm 487 on lateral side 22 of plate 34.

In light of the foregoing disclosure of the invention and description of various
embodiments, those skilled in this arca of technology will readily understand that
various modifications and adaptations can be made without departing from the scope
and spirit of the invention. All such modifications and adaptations are intended to be

covered by the following claims.
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What is claimed is:

I An article of footwear comprising, in combination:
an upper;
an outsole positioned beneath the upper; and
a plate positioned between the upper and the outsole and comprising:
a spine having a longitudinal axas that is curved when viewed from above;
a pharality of upper arms extending outwardly and upwardly from the spine;
and

a plurality of lower arms extending outwardly and dowrnwardly from the spine.

2. The article of footwear of claim 1, wherein the longitudinal axis of the spine has a

compound curve shape when viewed from above.

a3

The article of footwear of claim 1, wherein at least one upper arm on a lateral side of

the plate 18 opposed laterally from a corresponding lower arm on a medial side of the plate,

4, The article of footwear of claim 1, wherein at least one upper arm on a medial side of

the plate opposed laterally from a corresponding lower arm on a lateral side of the plate.

5. The article of footwear of claim 1, wherein the plate extends along substantially an

entire length of the article of footwear.

H

[

(21
1
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7. The article of footwear of claim 1, wherein the upper arms and lower arms alternate

with one another along a lateral side and a medial side of the plate.

8. The article of footwear of claim 1, wherein the plate 1s formed of glase-filled nylon.
9. An article of footwear comprising, in combination:

an upper;
an outscie positioned beneath the upper; and
a plate positioned between the upper and the outsole and comprising:

a spine having a longitudinal axis that has a compound curve shape when
viewed from above;

a plurality of upper arms extending outwardly and upwardly from the spine;

and
a plurality of lower arms extending outwardly and downwardly from the spine,
the upper arros and lower arms being alternately positioned along a lateral side and a
medial side of the plate.
10, The article of footwear of claim 9, wherein at least one upper arm on the lateral side

of the plate is opposed laterally from a corresponding lower arm on the medial side of the

plate.

11, The article of footwear of claim 9, wherein at least one upper arm on the medial side

of the plate opposed laterally from a corresponding lower arm oun the lateral side of the plate.

- 16 -
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{2 The article of footwear of claim 9, wherein the plate extends along substantially an

entire length of the article of footwear.

13. The article of footwear of claim 1, wherein the plate is formed of glass-filled nylon.

i
-3
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claims.

2. I:' As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:' No protest accompanied the payment of additional search fees.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

Continuation of Box II.2

Claims Nos.: 9-13

Re Item III
Reasoned statement with regard to incomplete search

1 In view of the (large) number of independent claim (two
independent claims for the same category) and also the wording of the
claims presently on file, which render it difficult, if not impossible,
to determine the matter for which protection is sought, the present
application fails to comply with the clarity and conciseness requirements
of Article 6 PCT (see also Rule 6.1(a) PCT) to such an extent that a
meaningful search is impossible.

2 In the present case and

prima facie, the claimed subject-matters are so numerous and different
that they simply preclude the detailed analysis necessary to come to a
firm conclusion regarding to the essential technical features of the
invention and also the unity of the present application.

3

Consequently, a complete search was carried out for those parts of the
application which do appear to be clear (and concise), namely independent

claim 1 (product claim), and dependent claims 2-8.
kkkk

The applicant's attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guidelines C-1V, 7.2),
should the problems which led to the Article 17(2) declaration be
overcome.
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