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Description

FIELD OF THE INVENTION

[0001] This invention relates generally to an article of
footwear, and, in particular, to an article of footwear with
forefoot plates.

BACKGROUND OF THE INVENTION

[0002] Conventional articles of athletic footwear in-
clude two primary elements, an upper and a sole struc-
ture. The upper provides a covering for the foot that com-
fortably receives and securely positions the foot with re-
spect to the sole structure. In addition, the upper may
have a configuration that protects the foot and provides
ventilation, thereby cooling the foot and removing per-
spiration. 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 pronation), and im-
part stability, for example. Accordingly, the upper and the
sole structure operate cooperatively to provide a com-
fortable structure that is suited for a wide variety of ac-
tivities, such as walking and running.
[0003] The sole structure generally incorporates mul-
tiple layers that are conventionally referred to as an in-
sole, a midsole, and an outsole. The insole is a thin, com-
pressible member located within the upper and adjacent
to a plantar (i.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 re-
sponsible for attenuating ground reaction forces. The out-
sole forms the ground-contacting element of footwear
and is usually fashioned from a durable, wear-resistant
material that includes texturing to improve traction.
[0004] The conventional midsole is primarily formed
from a resilient, polymer foam material, such as poly-
urethane or ethylvinylacetate, that extends throughout
the length of the footwear. The properties of the polymer
foam material in the midsole are primarily dependent up-
on factors that include the dimensional configuration of
the midsole and the specific characteristics of the mate-
rial selected for the polymer foam, including the density
of the polymer foam material. 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 is intended to be used. In addition to polymer
foam materials, conventional midsoles may include, for
example, one or more fluid-filled bladders and modera-
tors. US 2009/0178303 discloses an article of footwear
that 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 arms curving upwardly and downwardly from

the upper plate.
[0005] It would be desirable to provide an article of foot-
wear that reduces or overcomes some or all of the diffi-
culties 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, in view of the following disclo-
sure of the invention and detailed description of certain
embodiments.

SUMMARY

[0006] The present invention is defined in the append-
ed claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

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.

FIG. 3 is a partial section view of the article of foot-
wear of FIG. 1, taken along line 3-3 of FIG. 1.

FIG. 4 is a partial section view of an alternative em-
bodiment of the article of footwear of FIG. 1.

FIG. 5 is a bottom plan view of another alternative
embodiment of the article of footwear of FIG. 1,
shown without an outsole.

FIG. 6 is a partial section view of an alternative em-
bodiment of the article of footwear of FIG. 1.

FIG. 7 is a perspective view of a further alternative
embodiment of the article of footwear of FIG. 1.

FIG. 8 is a perspective view of yet a further alternative
embodiment of the article of footwear of FIG. 1.

FIG. 9 is a section view of an embodiment of the
plate assembly of the article of footwear of FIG. 7.

FIG. 10 is a plan view of an alternative embodiment
of the plate of the article of footwear of FIG. 7.

[0008] The figures referred to above are not drawn nec-
essarily to scale and should be understood to provide a
representation of the invention, illustrative of the princi-
ples involved. 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 expla-
nation and understanding. The same reference numbers
are used in the drawings for similar or identical compo-
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nents and features shown in various alternative embod-
iments. Articles of footwear with a forefoot plate as dis-
closed herein would have configurations and compo-
nents determined, in part, by the intended application
and environment in which they are used.

DETAILED DESCRIPTION OF CERTAIN PREFERRED 
EMBODIMENTS

[0009] 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 to footwear having
a configuration that is suitable for athletic activities, e.g.,
the sport of basketball. However, the sole structure 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.
[0010] An article of footwear 10 is depicted in Figures
1 and 2 as including an upper 12 and a sole assembly
14. For reference purposes, footwear 10 may be divided
into three general portions: a forefoot portion 16, a mid-
foot 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 joints connecting 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, in-
cluding the calcaneus bone. Lateral side 22 and medial
side 24 extend through each of portions 16-20 and cor-
respond with opposite sides of footwear 10. Portions
16-20 and 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 general areas of
footwear 10 to aid in the following discussion. In addition
to footwear 10, portions 16-20 and sides 22-24 may also
be applied to upper 12, sole assembly 14, and individual
elements thereof.
[0011] The figures illustrate only the article of footwear
intended for use on the right foot of a wearer. One skilled
in 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.
[0012] Unless otherwise stated, or otherwise clear
from the context below, directional terms used herein,
such as rearwardly, forwardly, inwardly, downwardly, up-
wardly, 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 embodi-
ment of FIG. 1, rearwardly is toward heel portion 20, that
is, to the right as seen in FIG. 1. Naturally, forwardly is
toward forefoot portion 16, that is, to the left as seen in
FIG. 1, and downwardly is toward the bottom of the page
as seen in FIG. 1. Inwardly is toward the center of foot-
wear 10, and outwardly is toward the outer peripheral
edge of footwear 10.
[0013] Upper 12 forms an interior void that comfortably
receives a foot and secures the position of the foot rela-
tive to sole assembly 14. The configuration of upper 12,
as depicted, is suitable for use during athletic activities
that involve running. Accordingly, upper 12 may have a
lightweight, breathable construction that includes multi-
ple layers of leather, textile, polymer, and foam elements
adhesively bonded and stitched together. For example,
upper 12 may have an exterior that includes leather el-
ements and textile elements for resisting abrasion and
providing breathability, respectively. The interior of upper
12 may have foam elements for enhancing the comfort
of footwear 10, and the interior surface may include a
moisture-wicking textile for removing excess moisture
from the area immediately surrounding the foot.
[0014] 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 attenu-
ation of ground reaction forces (i.e., imparting cushion-
ing), traction, and may control foot motions, such as pr-
onation. As with conventional articles of footwear, sole
assembly 14 includes an insole (not shown) located with-
in upper 12, a midsole 26, and an outsole 28. Midsole 26
is 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. Suit-
able materials for outsole 28 include traditional rubber
materials. Other suitable materials for outsole 28 will be-
come 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 sep-
arate from midsole 26 but, rather, the outsole may com-
prise a bottom surface of midsole 26 that provides the
external traction surface of sole assembly 14.
[0015] Upper 12 is depicted as having a substantially
conventional configuration that incorporates a plurality
material elements (e.g., textiles, foam, leather, and syn-
thetic leather) stitched or adhesively bonded together to
form an interior void for securely and comfortably receiv-
ing a foot. The material elements may be selected and
located with respect to upper 12 in order to selectively
impart properties of durability, air-permeability, wear-re-
sistance, flexibility, and comfort, for example. The mate-
rial elements form a structure that defines an interior void
for receiving the foot. An ankle opening 30 in heel portion
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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 fa-
cilitating 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 to sole assem-
bly 14, upper 12 may exhibit the general configuration
discussed above or the general configuration of practi-
cally any other conventional or non-conventional upper.
Accordingly, the structure of upper 12 may vary signifi-
cantly within the scope of the present invention.
[0016] Sole assembly 14 includes an upper plate 34
secured to a lower surface of midsole 26. A lower plate
36 includes a plurality of lower plate arms 33 that curve
downwardly from upper plate 34, In the illustrated em-
bodiment, lower plate arms 38 curve downwardly and
outwardly from upper plate 34 such that they are sub-
stantially concave with respect to upper plate 34.
[0017] Each lower plate arm 38 is spaced from adja-
cent 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.
[0018] 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 sec-
ond lateral lower plate arm 38B is positioned in a central
portion of forefoot portion 16 of sole assembly 14. A third
lateral lower plate arm 38C is positioned in a rear portion
of forefoot portion 16 of sole assembly 14.
[0019] Similarly, lower plate 36 includes a first medial
lower plate arm 38D positioned in a front portion of fore-
foot portion 16 of sole assembly 14. A second medial
lower plate arm 38E 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.
[0020] In certain embodiments, lower plate 36 and up-
per plate 34 are of unitary, that is, one-piece, construc-
tion. Upper plate 34 and lower plate members 36 may
be formed or any number of materials including glass-
filled nylon, carbon-filled materials, polyamides such as
Aramid, produced by Dupont, and a poly-paraphenylene
terephthalamides such as Kevlar®, produced by Dupont,
a polyether block copolyamide (sold as Pebax® by
ATOFINA Chemicals of Philadelphia, 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 di-
mensional stability for sole assembly 14.
[0021] Outsole 28 may be formed of a plurality of out-
sole portions 28A, each of which is secured to a lower
surface of a corresponding lower plate arm 36A-F, as
seen in FIG. 1.

[0022] In the illustrated embodiment, heel portion 20
of sole assembly 14 includes a pivot element 33 including
an upper 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 con-
ventional configuration in other embodiments.
[0023] 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 me-
dial lower 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. Lat-
eral insert 42 and medial insert 44 may be formed of an
air bladder, an elastomer, or a foam material, for exam-
ple, and serve to provide additional support and cush-
ioning for sole assembly 14.
[0024] Another embodiment of footwear 10 is shown
in FIG. 4, in which upper plate 34 is formed of a first front
portion 34A positioned in a front portion of forefoot portion
16 of sole assembly 14, a second central portion 34B
spaced slightly rearwardly from front portion 34A and po-
sitioned in a central portion of forefoot portion 16 of sole
assembly 14, and a third rear portion 34C spaced slightly
rearwardly from middle 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 portions 34A, central portion 34B, and rear portion
34C, respectively, of upper plate 34. Medial lower plate
arms 38D, 38E, and 38F extend from front portion 34A,
central portion 34B, and rear portion 34C, respectively,
of upper plate 34. In such an embodiment, with 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.
[0025] In certain embodiments, as seen in FIG. 3, up-
per plate 34 and lower plate arms 38A-E are of unitary
construction. It other embodiments, as seen in FIG. 6,
upper plate and lower plate arms 38A-E may be separate
elements secured to one another with adhesive or other
suitable fastening means.
[0026] Another embodiment is shown in FIG. 7. In this
embodiment, upper 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 is posi-
tioned above a lower plate arm 48 and vice versa.
[0027] In the illustrated embodiment, midsole 26 in-
cludes a first portion 26A positioned above upper plate
34 and a second portion 26B positioned bellow 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 embodiment,
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upper plate arms 46 and lower plate arms 48 extend
along substantially the entire length of sole assembly 14.
It is to be appreciated that upper plate arms 46 and lower
plate arms 48 can be positioned at any location along
sole assembly 14.
[0028] 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 example,
in certain embodiments, as seen in FIG. 7, a first rib 50
extends along an upper surface of each lower plate arm
48 and a second rib 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
a second rib 52 may be provided on one or more but not
all of upper plate arms 46.
[0029] It is to be appreciated that the embodiment il-
lustrated in FIG. 7 may be constructed such that upper
plate 34 is common to both upper plate arms 46 and
lower plate arms 48, as seen in FIG. 9. In such an em-
bodiment, 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.
[0030] 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
26B of midsole 26B is not cut away between adjacent
lower plate arms 48, but, rather, is a contiguous midsole
along the length of sole assembly 14.
[0031] The spring-like action of the arms of sole as-
sembly 14, which are pre-flexed in a curved condition,
helps a user change direction and cut when using foot-
wear 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 une-
ven surfaces, and provide a more stable ride for the foot
as the independent elements adapt to the uneven terrain.
[0032] Another embodiment is shown in Fig. 10, in
which upper plate 34 could be referred to simply 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 includes a
spine 54 to which each of upper arms 46 and lower arms
48 are connected. Upper arms 46 extend outwardly and
upwardly from spine 54, and lower arms 48 extend out-
wardly and downwardly from spine 54. Like that of the
[0033] Spine 54 has a longitudinal axis L that is curved
when viewed from above. In certain embodiments, lon-
gitudinal axis L of spine 54 has compound curve shape,
that is, it is curved in multiple directions.
[0034] In certain embodiments, at least one upper arm

46’ on lateral side 22 of plate 34 is 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 48" on lateral side 22 of
plate 34.
[0035] In light of the foregoing disclosure of the inven-
tion and description of various embodiments, those
skilled in this area of technology will readily understand
that various modifications and adaptations can be made.
All such modifications and adaptations are intended to
be covered by the following claims.

Claims

1. An article of footwear (10) comprising, in combina-
tion:

an upper (12);
an outsole (28) positioned beneath the upper;
and
a plate (34) positioned between the upper and
the outsole and comprising:

a spine (54) having a longitudinal axis (L)
that is curved when viewed from above;
a plurality of upper arms (46) extending out-
wardly and upwardly from the spine; and
a plurality of lower arms (48) extending out-
wardly and downwardly from the spine,

wherein in a heel portion (20) of the plate, upper
arms on a lateral side (22) of the plate are op-
posed laterally by upper arms on a medial side
(24) of the plate, and lower arms on the lateral
side of the plate are opposed laterally by lower
arms on the medial side of the plate, and wherein
in the forefoot (16) and midfoot (18) portions of
the plate at least one upper arm on the lateral
side (22) of the plate is opposed laterally from a
corresponding lower arm on the medial side (24)
of the plate, and at least one upper arm on the
medial side of the plate is opposed laterally from
a corresponding lower arm on the lateral side of
the plate.

2. The article of footwear (10) of claim 1, wherein the
longitudinal axis (L) of the spine (54) has a compound
curve shape when viewed from above.

3. The article of footwear (10) of claim 1, wherein the
plate (34) extends along substantially an entire
length of the article of footwear.

4. The article of footwear (10) of claim 1, wherein the
upper arms (46) and lower arms (48) alternate with
one another along the lateral side (21) and the medial
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side (24) of the plate (34).

5. The article of footwear (10) of claim 1, wherein the
plate (34) is formed of glass-filled nylon.

Patentansprüche

1. Schuhwerkartikel (10), der in Kombination aufweist:

ein Oberteil (12);
eine Laufsohle (28), die unter dem Oberteil an-
geordnet ist; und
eine Platte (34), die zwischen dem Oberteil und
der Laufsohle angeordnet ist und aufweist:

ein Rückgrat (54) mit einer Längsachse (L),
die, von oben gesehen, gekrümmt ist;
eine Vielzahl von oberen Armen (46), die
sich von dem Rückgrat auswärts und auf-
wärts erstrecken; und
eine Vielzahl von unteren Armen (48), die
sich von dem Rückgrat auswärts und ab-
wärts erstrecken,

wobei in einem Fersenabschnitt (20) der Platte
zu oberen Armen auf einer lateralen Seite (22)
der Platte obere Arme auf einer medialen Seite
(24) der Platte lateral entgegengesetzt sind und
zu unteren Armen auf der lateralen Seite der
Platte untere Arme auf der medialen Seite der
Platte lateral entgegengesetzt sind, und wobei
in dem Vorderfuß- (16) und dem Mittelfuß- (18)
Abschnitt der Platte mindestens zu einem obe-
ren Arm auf der lateralen Seite (22) der Platte
ein entsprechender unterer Arm auf der media-
len Seite (24) der Platte lateral entgegengesetzt
ist und zu mindestens einem oberen Arm auf
der medialen Seite der Platte ein entsprechen-
der unterer Arm auf der lateralen Seite der Platte
lateral entgegengesetzt ist.

2. Schuhwerkartikel (10) nach Anspruch 1, bei dem die
Längsachse (L) des Rückgrats (54), von oben gese-
hen, eine zusammengesetzte Krümmungsform hat.

3. Schuhwerkartikel (10) nach Anspruch 1, bei dem die
Platte (34) sich entlang im Wesentlichen einer ge-
samten Länge des Schuhwerkartikels erstreckt.

4. Schuhwerkartikel (10) nach Anspruch 1, bei dem die
oberen Arme (46) und unteren Arme (48) einander
entlang der lateralen Seite (21) und der medialen
Seite (24) der Platte (34) abwechseln.

5. Schuhwerkartikel (10) nach Anspruch 1, bei dem die
Platte (34) aus glasgefülltem Nylon gebildet ist.

Revendications

1. Article chaussant (10) comprenant en combinaison
avec

- une tige (12),
- une semelle d’usure (28) sous la tige et,
- une plaque (34) placée entre la tige et la se-
melle d’usure et comprenant :

*une bande centrale (54) ayant en vue de
dessus un axe longitudinal (L) de forme
courbe,
*un ensemble de bras supérieurs (46)
s’étendant vers l’extérieur et vers le haut à
partir de la bande centrale, et
*un ensemble de bras inférieurs (48) s’éten-
dant vers l’extérieur et vers le bas à partir
de la bande centrale,

article chaussant dans lequel
dans la partie de talon (20) de la plaque, les bras
supérieurs d’un côté latéral (22) de la plaque
sont latéralement opposés aux bras supérieurs
du côté médian (24) de la plaque et les bras
inférieurs du côté latéral de la plaque sont op-
posés latéralement aux bras inférieurs du côté
médian de la plaque, et
dans la partie avant (16) et la partie médiane
(18) de la plaque, au moins un bras supérieur
du côté latéral (22) de la plaque est opposé la-
téralement à un bras inférieur, correspondant,
sur le côté médian (24) de la plaque et au moins
un bras supérieur du côté médian de la plaque
est opposé latéralement à un bras inférieur, cor-
respondant, du côté latéral de la plaque.

2. Article chaussant (10) selon la revendication 1,
dans lequel l’axe longitudinal (L) de la bande centrale
(54) a en vue de dessus une forme courbe compo-
sée.

3. Article chaussant (10) selon la revendication 1,
dans lequel la plaque (34) s’étend pratiquement sur
toute la longueur de l’article chaussant.

4. Article chaussant (10) selon la revendication 1,
caractérisé en ce que
les bras supérieurs (46) et les bras inférieurs (48)
alternent l’un avec l’autre le long du côté latéral (21)
et du côté médian (24) de la plaque (34).

5. Article chaussant (10) selon la revendication 1,
dans lequel la plaque (34) est formée de nylon char-
gé de verre.
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