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Description

[0001] The present invention relates to footwear, and
more particularly to a sole construction for an article of
footwear.

[0002] Runningshoes, as well as other footwear, have
undergone tremendous evolutionary advances in tech-
nology over the past 20 years. Many of the technological
advances have occurred in the midsole and are the result
of knowledge gained from biomechanical studies of hu-
man motion. In most footwear, the midsole functions as
the suspension system of the sole and it often provides
both protective cushioning and a stable platform for the
wearer’s foot. Many conventional technologies have fo-
cused on cushioning the impact associated with foot
strike by varying the spring coefficients in the midsole to
disperse shock. Relatively recent research has also pro-
vided significant clinical guidance in understanding how
the complex motions of the foot affect human motion. As
a result of that research, many conventional running
shoes incorporate some type of stability device in the
sole to help provide support to the intricate architecture
of the foot. These biomechanical studies and related
technological improvements have focused primarily on
males, largely ignoring the biomechanical differences be-
tween men and women. Accordingly, most conventional
biomechanically-designed footwear technology is tai-
lored to address the biomechanical characteristics of a
man.

[0003] As a result, studies show that women tend to
suffer a disproportionate number of certain walking and
running related injuries. For example, studies show that
women have a higher incident of injury to the anterior
cruciate ligament of the knee. It is believed by many that
thisis atleast in part a result of the unique biomechanical
characteristics of women. In many cases, these injuries
are addressed by a podiatrist or an orthopaedist, who
may prepare custom orthotics that are designed to be
fitted into the women'’s shoes. These orthotics commonly
address specific foot abnormalities by varying the shape
of the foot using wedges, posts and other similar ele-
ments. The precise characteristics of the orthotic insert
for a given person will vary based on the specific char-
acteristics of that person’s foot and the related injury.
Although conventional wedges, posts and other similar
elements may relieve pain and reduce the likelihood of
repetitive injury for a person, they do so by reshaping the
foot to address the specific abnormalities of that person’s
foot. Conventional orthotics do not properly address the
issues raised by underlying differences in the body mo-
tion of women. In fact, podiatrists and orthopaedists typ-
ically analyze the foot while it is not in a load bearing
situation, crafting orthodics or other inserts based on the
profile of unloaded feet as well as input from the patient.
Further, conventional orthotic inserts are relatively ex-
pensive, requiring a person to engage an orthopaedist
or podiatrist. Additionally, orthotics and other convention-
al inserts are placed into the upper of a shoe. By occu-
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pying space intended for the foot, these inserts may have
anegative impact on the fitand feel of the shoe. Orthotics
arc also unlikely to alleviate the problem of premature
sole breakdown.

[0004] WO 02/11573 Discloses a midsole having a
particularly elastic portion having at least two finger like
extensions pointing towards the toe region of the midsole,
The particularly elastic portion provides flexibility during
the wearer’s walking motion.

[0005] The aforementioned problems are overcome by
the present invention which provides a sole designed
specifically to accommodate awoman'’s gait pattern. The
midsole defines a foot platform that includes a neutral
portion forming a majority of the foot platform and a lateral
alignment portion disposed on the lateral side of the sole
in the forefoot region. The lateral alignment portion is
formed from a firmer material than the neutral portion.
The lateral alignment portion is configured to extend gen-
erally from the proximal head of the fifth metatarsal to
the distal head of the fifth metatarsal and from the distal
head of the fifth metatarsal region to the distal head of
the second metatarsal.

[0006] In some applications, the midsole may further
include a forefoot fixing portion disposed beneath the
head of the fifth metatarsal within the boundaries of the
lateral alignment portion. The forefoot fixing portion is
manufactured from a softer material than the surrounding
lateral alignment portion, and possibly also softer than
the neutral portion, to aid in aligning the foot on the sole
and provide cushioning to the fifth metatarsal head, which
has been determined to be a peak pressure zone for
women.

[0007] Inyet another embodiment, the midsole further
includes a medial alignment portion that extends from a
point near the back of the heel through the arch region.
The medial alignment portion is manufactured from a
firmer material than the neutral region, and possibly of
the same firmness as the lateral alignment portion.
[0008] The present invention provides a unique foot-
wear sole that is specially configured to correspond with
a woman’s gait pattern. Unlike conventional footwear,
the present invention is configured to address the bio-
mechanical differences between men and women.
Among other things, the footwear sole affects the motion,
and more specifically, the angular motion of the foot to
facilitate alignment of the leg and reduce the rate of mi-
gration of the woman'’s center of mass during each stride.
The footwear sole helps to provide a woman with a more
fluid and balanced stride. In doing so, the sole provides
improved comfort and stability for a woman, and may
reduce or eliminate the discomfort that can result when
wearing conventional footwear that is not configured to
match with the unique gait pattern of women. As a result
of these benefits, the present invention may also extend
the wear-life of the shoe by reinforcing those regions
where sole break-down or deterioration is most likely to
occur.

[0009] These and other objects, advantages, and fea-
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tures of the invention will be readily understood and ap-
preciated by reference to the detailed description of the
preferred embodiment and the drawings. Embodiments
ofthe invention will now be described, by way of example,
with reference to the drawings, of which:

Fig. 1la is a partially exploded perspective view of a
sole in accordance with a preferred embodiment of
the present invention;

Fig. Ibis an exploded perspective view of the midsole
of Fig. 1a;

Fig. 2 is a male pressure profile;

Fig. 3 is a female pressure profile;

Fig. 4 is a top plan view of the midsole;

Fig. 5ais a partially exploded perspective view of an
alternative sole;

Fig. 5b is an exploded perspective view of the mid-
sole of Fig. 5a;

Fig. 6 is a top plan view of the alternative midsole;
Fig. 7ais an illustration of a human foot showing the
outline of a sole and an alternative lateral alignment
portion;

Fig. 7bis an illustration of a human foot showing the
outline of a sole and a second alternative lateral
alignment portion;

Fig. 7cis an illustration of a human foot showing the
outline of a sole and a third alternative lateral align-
ment portion;

Fig. 7d is an illustration of a human foot showing the
outline of a sole and a fourth alternative lateral align-
ment portion; and

Fig. 8 is a top plan view of another alternative sole
in which perforations provide differences in com-
pressibility.

[0010] A footwear sole manufactured in accordance
with a preferred embodiment of the present invention is
shown in Figs. la-b, and generally designated 10. The
footwear sole 10 of the present invention is designed to
meet needs specific to a woman’s gait pattern and is
intended specifically for use inwomen'’s footwear. In gen-
eral, the footwear sole 10 includes portions of varying
resistance to compression, wherein the size, shape, lo-
cation and other characteristics of these portions are se-
lected to address biomechanicalissues unique to the way
in which a woman moves through her stride. In the em-
bodiment of Figs. 1a-b, the footwear sole 10 includes an
outsole 12 for engaging the ground and a midsole 14
having different portions that provide different cushioning
properties. More specifically, the midsole 14 of the illus-
trated embodiment includes a neutral portion 20 that
forms the majority of the foot platform. The midsole 14
also includes a lateral alignment region 16 disposed on
the lateral side of the forefoot portion of the sole 10. The
lateral alignment portion 16 is manufactured from a ma-
terial that is firmer than the neutral portion 14.
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|. Biomechanical Research

[0011] Recentbiomechanical studies have shown that
awoman’s gait pattern differs dramatically from that of a
man. These differences are largely the result of physical
differences in the anatomy of men and women. Perhaps
the most dramatic and important difference in terms of
gait pattern is the relative pelvic girdle width between
men and women. Women generally have a broader pel-
vis than men. As a result, women typically have a greater
angulation from the hip down to the knee, often referred
to as the Quadriceps angle, or Q-angle. The degree of
angulation of the thigh bone is further increased by the
fact that women are generally shorter than men. These
factors contribute to provide women with a lower center
of gravity.

[0012] Pressure profiles describe the topographical
pattern of forces under the foot during human movement.
The profiles describe the orientation of impact forces and
how they are attenuated through the natural biomecha-
nism of the human body. They also describe and locate
peak concentrations of pressure that may contribute to
over load injuries to the connective tissue of the human
body, such as muscles, ligaments, tendons and bone.
Pressure profiles provide a detailed "foot mapping" that
is related to how the center of gravity is balanced and
how efficiently it is aligned over the foot during human
motion.

[0013] The foot pressure profiles of women are signif-
icantly differentthan men because of their biomechanical
differences. Fig. 2 shows a typical pressure profile for a
man. Fig. 3 shows a typical pressure profile for a woman.
As shown, both men and women exhibit a peak pressure
zone P1 under the heel bone, or calcaneus, at foot strike.
Women and men differ, however, in the way they com-
pensate for the impact forces as they propel themselves
into the next step. Women will typically exhibit another
peak pressure zone P2 under the fifth metatarsal bone
of the foot and along the lateral border of the foot. Men
will typically exhibit a medial peak pressure zone P3 un-
derneath the first metatarsal and big toe, or hallux. These
pressure profiles also showtraces T1 and T2 ofthe move-
ment of the individuals’ center of mass during the stride.
As can be seen, these traces differ significantly between
the male and female profiles. The difference between the
pressure profiles is due to the anatomical structural dif-
ferences between men and women. As noted above, the
Q-angle of a woman is greater than that of a man. A
greater Q-angle results in greater stress at the medial
knee joint. To compensate for this misalignment, women
will typically shift their center of gravity laterally. By shift-
ing their weight to the outside, women naturally bring the
leg into straighter alignment. This movement creates a
peak pressure zone under the fifth metatarsal head and
along the lateral border of the foot. This pressure pattern
is a normal trend observed in a woman'’s gait pattern, but
is not addressed in conventional shoe designs.

[0014] The rotational impulse is also an important con-
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ceptto be considered in understanding the natural move-
ment of awoman through her stride. "Rotational impulse"
is defined as the directional torque generated by the
ground reaction forces that are experienced during foot
strike. It is a biomechanical measure of how the body
adjusts to changes in the center of gravity to maintain
balanced alignment over the foot during movement. Be-
cause of the lateral shift in their center of gravity, women
will typically exhibit a lateral rotational impulse. Arrows
R1 and R2 representing typical rotational impulse in a
woman’s stride are shown in Fig. 7a. A significant number
of women will exhibit a lateral rotational impulse trend.
One recent study found that 70% of women exhibit a
lateral rotational impulse that is significant enough to
cause their shoes to prematurely breakdown to the out-
side and to predispose them to compensatory musculo-
skeletal injuries.

[0015] Biomechanical analysis of foot pressure pro-
files and rotational impulse patterns of women have
made it possible to establish a "functional alignment
zone" that can be used to improve the functional design
of women'’s footwear. The present invention has been
developed to incorporate this functional alignment zone
into a midsole intended specifically for use in women’s
footwear.

Il. Construction

[0016] As noted above, the present invention is de-
signed for incorporation into an article of footwear. For
purposes of disclosure, the present invention is de-
scribed in connection with a conventional footwear sole
having an outsole 12 for engaging the ground and a mid-
sole 14 for providing the desired cushion and support.
The present invention is, however, well-suited for use in
essentially any type of sole. The footwear sole 10 may
include an insole (not shown), sock liner (not shown) or
other intermediate sole member disposed above the mid-
sole 14. The footwear sole 10 is intended to be secured
to an upper (not shown) using essentially any attachment
construction, including cement, welt and direct attach
constructions. The footwear sole 10 may also include a
shank or other conventional sole insert, as desired.

[0017] Tofacilitate disclosure of the present invention,
reference will be made to various general areas of the
foot, such as the heel, arch and forefoot areas, as well
as to specific elements of the foot architecture, such as
the hallux, metatarsal bones and calcaneus. When used
to refer to locations on the midsole, these terms should
be interpreted to include those areas of the midsole that
are disposed generally (and not necessarily directly) be-
neath and provide support for the corresponding ele-
ments of the foot. For purposes of general reference only,
the heel area is generally defined as that area behind
(toward the rear of the heel of the sole 10) phantom line
Al (See Fig. 4), the arch area is generally defined as that
area between phantom lines Al and A2 and the forefoot
region is generally defined as that area ahead of (toward
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the tiptoe of the sole 10) phantom line A2. It should be
understood, however, that the boundaries between the
heel, arch and forefoot areas are not precise and that
theseterms should be interpreted loosely and with a great
deal of flexibility.

[0018] The midsole 14 is designed to provide a foot
platform that affects the movement pattern of the entire
body as a woman moves through her stride. As it is de-
signed to support the foot and to be incorporated into
conventional footwear, the midsole 14 is generally foot-
shaped. The midsole 14 may, however, take on other
shapes, as desired, to accommodate various alternative
sole designs. In the illustrated embodiment, the midsole
14 includes a plurality of separate portions that are joined
together in a compression molding process to define a
continuous support platform. Alternatively, the midsole
14 may include separate and discrete elements that co-
operatively support the foot. The midsole 14 includes a
generally smooth upper surface 16 designed to support
the wearer’s foot. The upper surface 16 may include con-
tours, if desired. For example, the upper surface 16 of
the midsole 14 may be contoured to match the natural
contours of the wearer’s foot, for example, by providing
the upper surface 16 with a concave heel area, a raised
arch area or essentially any other desired shape. The
midsole 14 of the illustrated embodiment includes a pe-
ripheral lip 18 that extends upwardly around the periph-
eral edge of the midsole 14. The midsole 14 may directly
engage the undersurface of the wearer’s foot. In most
applications, however, an intermediate or upper sole
member (not shown) will be incorporated into the sole
10. For example, an insole (not shown), sock liner (not
shown), footbed (not shown) or other sole element may
be incorporated into the sole 10 above the midsole 14.
[0019] The midsole 14 generally includes a neutral por-
tion 20 that forms the majority of the foot platform. In one
embodiment, the neutral portion 20 is manufactured from
a compression molded EVA with a compressibility of ap-
proximately 55 durometer on the Asker C-scale. The neu-
tral portion 20 may, however, be manufactured from other
cushioning materials and using other manufacturing
techniques. For example, the neutral portion 20 may be
injection molded from polyurethane. In the illustrated em-
bodiment, the neutral portion 20 extends generally
through the lateral region of the heel area, the central
region of the arch area, the medial region of the forefoot
area and throughout essentially the entire toe region. To
promote flexibility, the neutral portion 20 preferably ex-
tends through the flex zone 60 defined forward of the
distal heads of the metatarsals and underlying the prox-
imal phalanges. The flex zone 60 is roughly defined as
the region between lines F1 and F2 of Fig. 4.

[0020] The midsole 14 alsoincludes alateral alignment
portion 22 that is positioned to address alignment as a
woman moves through her stride. More specifically, the
lateral alignment portion 22 is generally disposed on the
lateral side of the midsole 14. As awoman moves through
her stride, there is a natural tendency for her center of
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mass to migrate in a lateral direction. The lateral align-
ment portion 22 helps to control this lateral migration by
affecting improved alignment from the foot through to the
hip. The precise shape of the lateral alignment portion
22 will vary from application to application. According to
the invention, the lateral alignment portion 22 is config-
ured to extend from the proximal head of the fifth meta-
tarsal to the distal head of the fifth metatarsal and from
the distal head of the fifth metatarsal region to the distal
head of the second metatarsal. As shown, the lateral
alignment portion 22 of this embodiment is somewhat
triangular in shape having a greater lateral width in the
region of the distal heads of the metatarsals. The lateral
alignment portion 22 preferably, but not necessarily, ter-
minates behind the flex zone 60 so that it does not impair
the ability of the sole to flex in that region. The flex zone
60 is that portion of the sole ahead of the distal heads of
the metatarsals where a majority of the foot flex takes
place. As noted above, the flex zone 60 is roughly defined
as the region between line F1 and F2 of Fig. 4. Examples
of alternatively shaped lateral alignment portions are
shown in Figs. 7a-d. In these illustrations, alternatively
shaped lateral alignment portions are represented by
cross-hatched regions 300, 302, 304 and 306. The illus-
trations also show the outline of the sole S and the general
bone structure of the foot F to provide an understanding
of the interrelationship between the foot and the alterna-
tive lateral alignment portions 300, 302, 304 and 306.
Although not shown, any one of these alternative lateral
alignment portions 300, 302, 304 and 306 can be provid-
ed with a forefoot fixing portion (as described in more
detail below). In the described embodiment, the lateral
alignment portion 22 is manufactured from a compres-
sion molded EVA with a compressibility of approximately
65 durometer on the Asker C-scale. Like the neutral por-
tion 20, the lateral alignment portion 22 may, however,
be manufactured from other cushioning materials and
using other manufacturing techniques.

[0021] The midsole 14 may also include a forefoot fix-
ing portion 24 disposed within the lateral alignment por-
tion 22. The forefoot fixing portion 24 is configured to
extend beneath the distal head of the fifth metatarsal,
which is a peak pressure zone for women. The forefoot
fixing portion 24 provides less resistance to compression
than the lateral alignment portion 22. By positioning it
under a peak pressure zone, the forefoot fixing portion
24 not only helps to provide cushioning in a key region,
but also to obtain and maintain proper position of the foot
on the sole 10. As perhaps best shown in Fig. 4, the
forefoot fixing portion 24 of this particular embodiment is
somewhat elliptical or "tear-drop" in shape extending not
only beneath the distal head of the fifth metatarsal but
also beneath a portion of the fifth metatarsal bone, there-
by providing a line of increased compressibility under the
metatarsal bone and further assisting proper alignment
of the foot on the sole 10. In the described embodiment,
the forefoot fixing portion 24 is manufactured from a com-
pression molded EVA with a compressibility of approxi-
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mately 40 durometer on the Asker C-scale. Like the neu-
tral portion 20, the forefoot fixing 24 may be manufactured
from other cushioning materials and using other manu-
facturing techniques.

[0022] The midsole 14 of the illustrated embodiment
also includes a medial alignment portion 26. The medial
alignment portion 26 is intended to facilitate proper align-
ment during the initial stages of a woman'’s stride, for
example, the period beginning at heel strike and extend-
ing until the woman'’s center of mass has migrated to the
lateral side of the sole 10. In the illustrated embodiment,
the medial alignment portion 26 extends along the medial
side of the sole 10 from the heel area through the arch
area. The medial alignment portion 26 of this embodi-
ment does not extend to the distal heads of the metatar-
sals. In the described embodiment, the medial alignment
portion 26 is manufactured from a compression molded
EVA with a compressibility of approximately 65 durom-
eter on the Asker C-scale. The medial alignment portion
26 may, however, be manufactured from other cushion-
ing materials and using other manufacturing techniques.
[0023] In the illustrated embodiment, the midsole 14
also includes a heel fixing portion 28. The heel fixing por-
tion 28 cushions the peak pressure point in the heel and
helps to center the foot on the sole 10 during the initial
stages of each stride, including during heel strike. In the
illustrated embodiment, the heel fixing portion 28 in-
cludes a disc-shaped insert 50 that is fitted into a corre-
sponding recess 52 in the heel area. The insert 50 is
manufactured from a relatively soft cushioning material,
such as a closed cell foam. The size, shape and config-
uration of the heel fixing portion 28 may vary from appli-
cationto application. For example, the disc-shaped insert
50 and recess 52 combination may be replaced by one
or more perforations that reduce the resistance of the
corresponding region to compression. One specific al-
ternative is to replace the disc-shaped insert 50 and re-
cess 52 with a star shaped cutout (See Figs. 5a-b and
6) having its center in approximate alignment with the
center of the heel area and points that extend outwardly
approximately the same distance as the radius of the
disc-shaped insert 50. An alternative embodiment incor-
porating this alternative construction is described in more
detail below. In another alternative, the insert 50 may
define a cutout (not shown), for example, a "star-shaped"
cutout.

[0024] The above descriptionidentifies certain approx-
imate durometer values for the various portions of the
midsole 14 of the illustrated embodiment. The recited
values are merely exemplary and the present invention
is not limited to midsole constructions of the specific re-
cited durometer values. To the contrary, the present in-
vention should be broadly interpreted to extend to mid-
sole components having different compressibility values.
It should also be noted that the relative differences in the
compressibility of the various portions of the midsole may
also vary from application to application. For example,
the present invention extends to midsoles in which the
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difference between the compressibility of the neutral por-
tion and the lateral alignment portion varies from the 10
points difference in the above described embodiment.

. Alternative Embodiments

[0025] A sole 110 in accordance with an alternative
embodiment of the present invention is shown 5a-b and
6. In this embodiment, the sole 110 includes an outsole
112 and a midsole 116 (See Fig. 5a). The alternative sole
110is generally identical to the sole 10 described above,
except as specifically described in the following sentenc-
es. In this embodiment, the midsole 114 generally in-
cludes a neutral portion 120, a lateral alignment portion
122, aforefoot fixing portion 124, a medial alignment por-
tion 126 and a heel fixing portion 128. As with the em-
bodiment described above, the forefoot fixing portion
124, medial alignment portion 126 and heel fixing portion
128 are optional. The forefoot fixing portion 124 includes
an insert 140 that is fitted into a corresponding void 142
in the lateral alignment portion 122, rather than extending
entirely through the midsole 114 as in the above de-
scribed embodiment. The insert 140 is manufactured
from a material having a substantially lower durometer
than the surrounding lateral alignment portion 122. The
insert 140 may be secured in the void 142 using conven-
tional adhesive, compression molding or other conven-
tional techniques. The heel fixing portion 128 is defined
by a somewhat "star-shaped” cutout 144 formed in the
center of the heel area. The cutout 144 may extend en-
tirely or partially through the midsole material depending
primarily on the desired compressibility. The size, shape
and configuration of the cutout 144 may vary from appli-
cation to application as desired. The midsole 114 may
also include a substantially rigid shank 146 to provide
support to the arch area of the sole 110. An exemplary
shank 146 is shown in broken lines in Fig. 6. The precise
size, shape and configuration of the shank 146 may vary
from application to application as desired.

[0026] Although described above in connection with
midsole constructions having different materials of differ-
ent durometers, the present invention extends to essen-
tially any midsole construction in which the resistance to
compression is varied in accordance with the scope of
the presentinvention as defined in the appended claims,
regardless of the way in which varied compression is
achieved. In one alternative embodiment, the compress-
ibility of various regions of the sole is controlled by form-
ing perforations in the midsole 214. In this embodiment,
the midsole 214 is manufactured from a single continu-
ous mass, for example, by injection molding the midsole
214 from a single polyurethane material or by compres-
sion molding the midsole 214 from a single EVA material.
[0027] Referring now to Fig. 8, the midsole 214 in-
cludes a neutral portion 220 that defines a plurality of
perforations 250 in the upper surface of the midsole In
this embodiment, the perforations 250 extend to a depth
of approximately one-half the thickness of the midsole
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214 at that location. The depth of the perforations 250
may vary from application to application. In some appli-
cations, the perforations 250 may extend entirely through
the midsole 214. The perforations 250 may have essen-
tially any cross-sectional shape, butin the illustrated em-
bodiment are generally circular in cross-section. As
shown, the perforations 250 are arranged in a regular
pattern throughout a region that is essentially coexten-
sive with the neutral portion 20 of the embodiment de-
scribed above. The perforations 250 may, however, be
arranged in an irregular pattern, with more or less perfo-
rations 250 in any given portion of the neutral portion
220. In the illustrated embodiment, the perforations 250
in the neutral portion 220 are of about the same size (e.g.
diameter), but the size may vary from perforation to per-
foration, if desired.

[0028] The midsole 214 also includes a lateral align-
ment portion 222. To provide greater resistance to com-
pression than the neutral portion 220, the lateral align-
ment portion 222 of this embodiment does not include
any perforations 250. The lateral alignment portion 222
could alternatively include perforations that are config-
ured to give the lateral alignment portion 222 greater re-
sistance to compression than the neutral portion 220. For
example, the lateral alignment portion 222 may include
less perforations, perforations of small size or perfora-
tions of lesser depth than the neutral portion 220.
[0029] The midsole 214 may also include a forefoot
fixing portion 224 disposed within the lateral alignment
portion 222. The forefoot fixing portion 224 of the illus-
trated embodiment is defined by a plurality of perforations
252 disposed within approximately the same location as
the forefoot fixing portion 24 of the embodiment de-
scribed above. That is to say that the forefoot fixing por-
tion 224 is located under the distal head of the fifth met-
atarsal. In this embodiment, the perforations 252 have a
greater diameter than the perforations in the neutral por-
tion 220 to provide less resistance to compression than
either the lateral alignment portion 222 or the neutral por-
tion 220. Alternatively or in addition, the perforations 252
may be placed closer together, have a greater depth or
adifferent cross sectional shape so that the forefoot fixing
portion 224 provides the desired resistance to compres-
sion. The precise size, shape and configuration of the
perforations 252 may vary from application to application.
[0030] The alternative midsole 214 may furtherinclude
amedial alignment portion 226. Like the lateral alignment
portion 222, the medial alignment portion 226 does not
include any perforations 250 so that it provides greater
resistance to compression than the neutral portion 220.
The medial alignment portion 226 could alternatively in-
clude perforations that are configured to give the medial
alignment portion 226 greater resistance to compression
than the neutral portion 220. For example, the medial
alignment portion 226 may include less perforations, per-
forations of small size or perforations of lesser depth than
the neutral portion 220.

[0031] The alternative midsole 214 may also include



11 EP 1795083 B1 12

a heel fixing portion 228. As with the embodiment de-
scribed above, the heel fixing portion 228 cushions the
peak pressure point in the heel and helps to center the
footonthe sole 210 during the initial stages of each stride.
In the illustrated embodiment, the heel fixing portion 228
includes a disc-shaped insert 260 that is fitted into a cor-
responding recess 262 in the heel area. The disc-shaped
insert 260 may define a somewhat star-shaped cutout
264. The size, shape and configuration of the heel fixing
portion 228 may vary from application to application. For
example, the disc-shaped insert 260 may be replaced by
one or more perforations that reduce the resistance of
the central heel region. One specific alternative is to elim-
inate the disc-shaped insert 260 and to replace it with a
somewhat "star-shaped" cutout (See, for example, Fig.
6) directly in the midsole material.

[0032] In this alternative embodiment, the sole 210 is
intended to function with a shank that is disposed above
the midsole 114. Although the shank is not shown, the
general outline of a shank 270 is shown in Fig. 8 in broken
lines. As can be seen, the shank 270 extends through
the arch area of the sole 210. Because of the rigidity of
the shank 270, the portion of the midsole 214 underlying
the shank 270 is not perforated in this embodiment. Al-
though it is permissible to perforate the midsole 214 in
the region of the shank 270, the shank’s stiffness dra-
matically reduces the impact of any such perforations.
The shank is not necessary and, if included, may be in-
corporated into the midsole 114 in different ways. For
example, the shank (not shown) may be secured to the
undersurface of the midsole 214 or embedded within the
midsole 214. In these alternative embodiments, perfora-
tions may or may not be formed in the shank region de-
pending on the desired characteristics of the midsole
114.

[0033] The midsole 214 may further define one or more
flex grooves 280 intended to improve the flexibility of the
sole 210. As shown in Fig. 8, the midsole 214 may define
three laterally extending flex grooves 280. In this embod-
iment, the grooves 280 have a depth of approximately
3.5 millimeters and extend in a line across a majority of
the sole width. The size, shape, number and position of
the flex grooves may vary from application to application
as desired. Flex grooves may be incorporated into any
of the embodiments described herein.

[0034] The alternative midsole 214 is intended to be
incorporated into an otherwise conventional sole 210.
The sole 210 preferably includes an outsole (not shown)
disposed below the midsole 214. A footbed (not shown)
disposed above the midsole 214. The outsole and foot-
bed may be secured to the midsole 214 by adhesive or
other conventional methods. The upper (not shown) can
be secured to the sole 210 using essentially any conven-
tional techniques and apparatus.

[0035] The above description is that of a preferred em-
bodiment ofthe invention. Various alterations and chang-
es can be made without departing from the invention as
defined in the appended claims,
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[0036] Anyreference to claim elements in the singular,
for example, using the articles "a," "an," "the" or "said,"
is not to be construed as limiting the element to the sin-
gular.

Claims
1. A midsole (14) for an article of footwear comprising:

a forefoot area having a lateral region and a me-
dial region;

a neutral portion (20) extending through at least
said medial region of said forefoot area; and a
lateral alignment portion (22) disposed in atleast
said lateral region of said forefoot area;

said lateral alignment portion extending from an
area beneath a proximal head of a fifth metatar-
sal of a wearer’s foot to an area beneath a distal
head of a fifth metatarsal of a wearer’s foot to
an area beneath a distal head of a second met-
atarsal of a wearer's foot, said lateral alignment
portion having a medial edge, all of said medial
edge bordered by said neutral portion,

said lateral alignment portion having a greater
resistance to compression than said neutral por-
tion.

2. The midsole of claim 1 further comprising an arch
area having a central region and a heel area having
a medial region and a lateral region said neutral por-
tion (20) extending at least through said central re-
gion, through said arch area and said lateral region
of said heel area.

3. Themidsole (14) of claim 1 further comprising a fore-
foot fixing portion (24), in use, beneath a distal head
of a fifth metatarsal of a wearer’s foot, said forefoot
fixing portion disposed with said lateral alignment
portion (22) and not extending to a lateral edge of
said forefoot area, said forefoot fixing portion (24)
providing lesser resistance to compression than said
lateral alignment portion (22).

4. The midsolc (14) of claim 3 wherein said forefoot
fixing portion (24) provides lesser resistance to com-
pression than said neutral portion (20), and/or further
comprising a medial alignment portion (26) extend-
ing from said medial region of said heel area through
said medial region of said arch area, said medial
alignment portion (26) providing greater resistance
to compression than said neutral portion (20), and
preferably wherein said medial alignment portion
(26) and said lateral alignment portion (22) provide
substantially equal resistance to compression.

5. The midsole (14) of claim 2 further including a flex
line extending laterally across the midsole and de-
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fined by a natural flex line of a wearer’s foot; and
wherein said lateral alignment portion (22) does not
extend into said flex line; and preferably further in-
cluding a heel fixing portion (28) disposed in a center
of said heel area, said heel fixing portion (28) pro-
viding less resistance to compression than said neu-
tral portion (20).

The midsole (14) of any of claims 1 to 5 wherein said
neutral portion (20) is manufactured from a first ma-
terial and said lateral alignment portion (22) is man-
ufactured from a second material, said first material
having a durometer that is less than a durometer of
said second material, and preferably wherein said
medial alignment portion (26) is manufactured from
a third material, said third material having a durom-
eter that is greater than said durometer of said first
material or said first material having a durometer that
is less than a durometer of said third material, and/or
wherein said forefoot fixing portion (24) is manufac-
tured from a fourth material, said fourth material hav-
ing a durometer that is less than a durometer of said
first or second material.

The midsole (14) of any of claims 1 to 5 wherein said
neutral portion (20) has a durometer value of approx-
imately 55 on the Asker C-Scale, said lateral align-
ment portion (22) has a durometer value of approx-
imately 65 on the Asker C-Scale, said medial align-
ment portion (26) has a durometer value of approx-
imately 65 on the Asker C-Scale, and said forefoot
fixing portion (24) has a durometer value of approx-
imately 40 on the Asker C-Scale.

The midsole (14) of any of claims 1 to 5 wherein said
neutral portion (20) defines a plurality of perforations
providing said neutral portion (20) with less resist-
ance to compression than said lateral alignment por-
tion (22), and preferably wherein said forefoot fixing
portion (24) defines one or more perforations provid-
ing said forefoot fixing portion (24) with less resist-
ance to compression than said lateral alignment por-
tion (22) and said neutral portion (20).

A midsole (14) as claimed in claim 1 further compris-
ing a heel area and an arch area wherein said lateral
alignment portion (22) extends at least through a lat-
eral portion of the forefoot area.

The midsole (14) of claim 9 wherein the midsole (14)
includes a flex zone (60) extending through a portion
of said forefoot area forward, in use, of the distal
heads of the metatarsals, said lateral alignment por-
tion (22) not extending into said flex zone (60), or
wherein said neutral portion (20) extends at least
through substantially all of said flex zone (60).

The midsole (14) of claim 9 wherein each of said

10

15

20

25

30

35

40

45

50

55

neutral portion (20), said lateral alignment portion
(22) and said forefoot fixing portion (24) are com-
pression molded from materials of different durom-
eter values.

12. An article of footwear comprising a midsole (14) as

claimed in any one of the preceding claims.

Patentanspriiche

Mittelsohle (14) fur einen FuRbekleidungsartikel mit:

einem VorderfuBBbereich mit einem seitlichen
und einem medialen Abschnitt;

einem sich durch zumindest den medialen Ab-
schnitt des VorderfuRbereichs erstreckenden
neutralen Teil (20); und einem in zumindest dem
seitlichen Abschnitt des VorderfuRBbereichs an-
geordneten seitlichen Justierteil (22);

wobei sich der seitliche Justierteil von einem Be-
reich unterhalb des proximalen Képfchens eines
funften Mittelful3knochens des FulRes eines Tra-
gers zu einem Bereich unterhalb des distalen
Kopfchens eines flnften Mittelful3knochens des
Ful3es eines Tragers und zu einem Bereich un-
terhalb des distalen Kdpfchens eines zweiten
MittelfuBknochens des Ful3es eines Tragers er-
streckt, wobei der seitliche Justierteil einen me-
dialen Rand aufweist, der zur Ganze vom neu-
tralen Teil begrenzt wird, wobei der seitliche Ju-
stierteil einen gréReren Kompressionswider-
stand als der neutrale Teil aufweist.

Mittelsohle nach Anspruch 1, weiters mit einem Bo-
genbereich mit einem zentralen Abschnitt und einem
Fersenbereich mit einem medialen Abschnitt und ei-
nem seitlichen Abschnitt, wobei sich der neutrale Teil
(20) zumindest durch den zentralen Abschnitt, durch
den Bogenbereich und den seitlichen Abschnitt des
Fersenbereichs erstreckt.

Mittelsohle (14) nach Anspruch 1, weiters mit einem
Vorderful3fixierteil (24) bei Gebrauch unterhalb des
distalen Képfchens eines flnften Mittelful3knochens
des FulRes eines Tragers, welcher VorderfuRZfixierteil
mit dem seitlichen Justierteil (22) angeordnetist und
sich nicht zu einem seitichen Rand des
VorderfuRBbereichs erstreckt, wobei der Vorderful3fi-
xierteil (24) einen geringeren Kompressionswider-
stand als der seitliche Justierteil (22) aufweist.

Mittelsohle (14) nach Anspruch 3, worin der VVorder-
ful¥fixierteil (24) einen geringeren Kompressionswi-
derstand als der neutrale Teil (20) aufweist, und/oder
weiters mit einem medialen Justierteil (26), der sich
vom medialen Abschnitt des Fersenbereichs durch
den medialen Abschnitt des Bogenbereichs er-
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streckt, wobei der mediale Justierteil (26) einen gro-
Reren Kompressionswiderstand als der neutrale Teil
(20) aufweist, und wobei der mediale Justierteil (26)
und der seitliche Justierteil (22) vorzugsweise im we-
sentlichen den gleichen Kompressionswiderstand
aufweisen.

Mittelsohle (14) nach Anspruch 2, weiters mit einer
sich seitlich quer tUber die Mittelsohle erstreckenden
und durch eine natirliche Biegelinie des Ful3es eines
Trégers festgelegten Biegelinie, und worin sich der
seitliche Justierteil (22) nicht in die Biegelinie hinein
erstreckt, und vorzugsweise weiters mit einem in der
Mitte des Fersenbereichs angeordneten Fersenfi-
xierteil (28), welcher Fersenfixierteil (28) einen ge-
ringeren Kompressionswiderstand als der neutrale
Teil (20) aufweist.

Mittelsohle (14) nach einem der Anspriche 1 bis 5,
worin der neutrale Teil (20) aus einem ersten Mate-
rial und der seitliche Justierteil (22) aus einem zwei-
ten Material hergestellt sind, wobei das erste Mate-
rial ein geringeren Hartewert als das zweite Material
aufweist, und worin der mediale Justierteil (26) vor-
zugsweise aus einem dritten Material hergestellt ist,
welches dritte Material einen héheren Hartewert als
das erste Material aufweist, oder das erste Material
einen geringeren Hartewert als das dritte Material
aufweist, und/oder worin der VorderfuRfixierteil (24)
aus einem vierten Material hergestellt ist, welches
vierte Material einen geringeren Hartewert als das
erste oder das zweite Material aufweist.

Mittelsohle (14) nach einem der Anspriche 1 bis 5,
worin der neutrale Teil (20) einen Hartewert von etwa
55 auf der Asker-C-Skala, der seitliche Justierteil
(22) einen Hartewert von etwa 65 auf der Asker-C-
Skala, der mediale Justierteil (26) einen Hartewert
von etwa 65 auf der Asker-C-Skala und der Vorder-
fuR¥fixierteil (24) einen Hartewert von etwa 40 auf der
Asker-C-Skala aufweisen.

Mittelsohle (14) nach einem der Anspriiche 1 bis 5,
worin der neutrale Teil (20) eine Mehrzahl von L6-
chern festlegt, die den neutralen Teil (20) mit einem
geringeren Kompressionswiderstand versehen als
der seitliche Justierteil (22), und worin der Vorder-
ful¥fixierteil (24) vorzugsweise ein oder mehr Locher
festlegt, die den Vorderfufixierteil (24) mit einem
geringeren Kompressionswiderstand als der seitli-
che Justierteil (22) und der neutrale Teil (20) verse-
hen.

Mittelsohle (14) nach Anspruch 1, weiters mit einem
Fersenbereich und einem Bogenbereich, wobei sich
der seitliche Justierteil (22) zumindest durch einen
seitlichen Teil des VorderfuRBbereichs erstreckt.

10

15

20

25

30

35

40

45

50

55

10.

11.

12.

Mittelsohle (14) nach Anspruch 9, worin die Mittel-
sohle (14) eine Biegezone (60) aufweist, die sich bei
Gebrauch durch einen Teil des VorderfuRbereichs
vor die distalen Kdpfchen der MittelfuBknochen er-
streckt, wobei sich der seitliche Justierteil (22) nicht
in die Biegezone (60) erstreckt, oder worin sich der
neutrale Teil (20) zumindest durch im wesentlichen
die gesamte Biegezone (60) erstreckt.

Mittelsohle (14) nach Anspruch 9, worin jeder neu-
trale Teil (20), der seitliche Justierteil (22) und der
Vorderful3fixierteil (24) aus Materialien mit unter-
schiedlichen Hértewerten formgepresst sind.

FuRbekleidungsartikel mit einer Mittelsohle (14)
nach einem der vorhergehenden Anspriiche.

Revendications

1.

Semelle intercalaire (14) pour un article chaussant
comprenant :

une région d’avant-pied possédant une région
latérale et une région médiane ;

une partie neutre (20) s’étendant a travers au
moins ladite région médiane de ladite région
d’avant-pied ; etune partie d'alignement latérale
(22) disposée dans au moins ladite région laté-
rale de ladite région d’avant-pied ;

ladite partie d'alignement latérale s'étendant a
partir d'une zone en dessous d’une téte proxi-
male d’un cinquiéme métatarsien du pied d'une
personne qui porte l'article chaussant jusqu’a
une zone en dessous d'une téte distale d'un cin-
guiéeme métatarsien du pied d’une personne qui
porte l'article chaussant jusqu'a une zone en
dessous d'une téte distale d'un deuxieme mé-
tatarsien du pied d’'une personne qui porte I'ar-
ticle chaussant, ladite partie d’alignement laté-
rale possédant un bord médian, tout ledit bord
médian étant borné par ladite partie neutre,
ladite partie d'alignement latérale possédant
une résistance plusimportante ala compression
que ladite partie neutre.

Semelle intercalaire selon la revendication 1, com-
prenant en outre une zone de vodte possédant une
région centrale et une zone de talon possédant une
région médiane et une région latérale, ladite partie
neutre (20) s'étendant au moins a travers ladite ré-
gion centrale, a travers ladite zone de vo(te et ladite
région latérale de ladite zone de talon.

Semelle intercalaire (14) selon la revendication 1,
comprenant en outre une partie de fixation d’avant-
pied (24), durant l'utilisation, en dessous d’'une téte
distale d'un cinquiéme métatarsien du pied d'une
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personne qui porte I'article chaussant, ladite partie
de fixation d’avant-pied disposée avec ladite partie
d’alignement latérale (22) et ne s’étendant pas jus-
gu'a un bord latéral de ladite région d’'avant-pied,
ladite partie de fixation d’avant-pied (24) fournissant
une résistance a la compression moins importante
que ladite partie d’alignement latérale (22).

Semelle intercalaire (14) selon la revendication 3,
dans laquelle ladite partie de fixation d’avant-pied
(24) fournit une résistance a la compression moins
importante que ladite partie neutre (20), et/ou com-
prenant en outre une partie d’alignement médiane
(26) s’étendant & partir de ladite région médiane de
ladite zone de talon & travers ladite région médiane
de ladite zone de vodte, ladite partie d’alignement
médiane (26) fournissant une résistance a la com-
pression plus importante que ladite partie neutre
(20), etde préférence danslaquelle ladite partie d'ali-
gnement médiane (26) et ladite partie d'alignement
latérale (22) fournissent une résistance a la com-
pression sensiblement égale.

Semelle intercalaire (14) selon la revendication 2,
comprenant en outre une ligne de flexion s’étendant
latéralement & travers la semelle intercalaire et dé-
finie par une ligne de flexion naturelle du pied d’'une
personne qui porte l'article chaussant ; et dans la-
quelle ladite partie d’alignement latérale (22) ne
s'étend pas dans ladite ligne de flexion ; et de pré-
férence comprenant en outre une partie de fixation
de talon (28) disposée au centre de ladite zone de
talon, ladite partie de fixation de talon (28) fournis-
sant moins de résistance ala compression que ladite
partie neutre (20).

Semelleintercalaire (14) selon I'une quelconque des
revendications 1 a 5, dans laquelle ladite partie neu-
tre (20) est fabriquée a partir d'un premier matériau
et ladite partie d’alignement latérale (22) est fabri-
quée a partir d'un deuxiéme matériau, ledit premier
matériau possédant une dureté d’aprés durométre
qui est inférieure a une dureté d’'apreés duromeétre
dudit deuxiéme matériau, et de préférence dans la-
quelle ladite partie d’alignement médiane (26) est
fabriquée a partir d'un troisieme matériau, ledit troi-
siéme matériau possédant une dureté d’apres duro-
metre qui est supérieure a ladite dureté d’apres du-
romeétre dudit premier matériau ou ledit premier ma-
tériau possédant une dureté d'aprés durometre qui
est inférieure a une dureté d’aprés durometre dudit
troisieme matériau, et/ou dans laquelle ladite partie
de fixation d’avant-pied (24) est fabriquée a partir
d’'un quatrieme matériau, ledit quatrieme matériau
possédant une dureté d'aprés duromeétre qui est in-
férieure a une dureté d’aprés duromeétre dudit pre-
mier ou deuxiéme matériau.
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Semelle intercalaire (14) selon l'une quelconque des
revendications 1 a 5, dans laquelle ladite partie neu-
tre (20) possede une valeur de dureté d’'apres duro-
meétre d’approximativement 55 sur I'échelle Asker C,
ladite partie d’alignement latérale (22) posséde une
valeur de dureté d’aprés durometre d’approximati-
vement 65 sur I'échelle Asker C, ladite partie d'ali-
gnement médiane (26) posséde une valeur de du-
reté d’aprés durometre d’approximativement 65 sur
I'échelle Asker C, et ladite partie de fixation d’avant-
pied (24) posséde une valeur de dureté d’apres du-
rométre d’approximativement 40 sur I'échelle Asker
C.

Semelle intercalaire (14) selon I'une quelconque des
revendications 1 a 5, dans laquelle ladite partie neu-
tre (20) définit une pluralité de perforations fournis-
sant a ladite partie neutre (20) une résistance a la
compression moins importante que ladite partie
d’alignement latérale (22), et de préférence dans la-
quelle ladite partie de fixation d’avant-pied (24) dé-
finitune ou plusieurs perforations fournissant a ladite
partie de fixation d’avant-pied (24) une résistance a
la compression moins importante que ladite partie
d’alignement latérale (22) et ladite partie neutre (20).

Semelle intercalaire (14) selon la revendication 1,
comprenant en outre une zone de talon et une zone
de voQte dans laquelle ladite partie d’alignement la-
térale (22) s’étend au moins a travers une patrtie la-
térale de la région d’avant-pied.

Semelle intercalaire (14) selon la revendication 9,
dans laquelle la semelle intercalaire (14) comprend
une zone de flexion (60) s’étendant a travers une
partie de ladite région d'avant-pied vers 'avant, du-
rant I'utilisation, des tétes distales des métatarsiens,
ladite partie d’alignement latérale (22) ne s’étendant
pas dans ladite zone de flexion (60), ou dans laquelle
ladite partie neutre (20) s’étend au moins a travers
sensiblement toute ladite zone de flexion (60).

Semelle intercalaire (14) selon la revendication 9,
dans laquelle chacune de ladite partie neutre (20),
ladite partie d’alignement latérale (22) et ladite partie
de fixation d'avant-pied (24) est moulée par com-
pression & partir de matériaux de valeurs d'aprés
durometre différentes.

Article chaussant comprenant une semelle interca-
laire (14) selon I'une quelcongue des revendications
précédentes.
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