US 20090293307A1
a9 United States

a2y Patent Application Publication (o) Pub. No.: US 2009/0293307 A1

Koyama 43) Pub. Date: Dec. 3, 2009
(54) SOLE, AND FOOTWEAR PROVIDED WITH (30) Foreign Application Priority Data
THE SAME
Jan. 26,2006 (JP) .eoovoiieiiieiiieeeee 2006-017396
(75) Inventor: Yasushi Koyama, Tottori-shi (JP) Publication Classification
Correspondence Address: (51) Int.Cl
CASELLA & HESPOS A43B 7/14 (2006.01)
274 MADISON AVENUE A43B 13/18 (2006.01)
NEW YORK, NY 10016 (52) US.Cl oot 36/88; 36/28
(73) Assignee: WORLD WING ENTERPRISE (57) ABSTRACT

CO., Tottori-shi (JP) A sole and footwear provided with such soles are capable of

properly controlling the movement of a foot pressure center,

(21) Appl. No.: 12/083,027 using a simple configuration. This sole includes: a sole body
(41) which forms each bottom part of the footwear; and a foot
(22) PCT Filed: Jan. 10, 2007 pressure protrusion portion (43) which is provided in this sole
body (41), and guides a foot pressure center corresponding to
(86) PCT No.: PCT/IP2007/050136 the center of a pressure applied to the bottom of each foot that
moves when a person walks or runs, along a predetermined
§ 371 (©)(1), foot pressure center route from the heel toward the vicinity of

(2), (4) Date: Apr. 2, 2008 the root of the fourth toe.

Page 1 of 24 Petitioner Under Armour, Inc.
Exhibit 1019



Patent Application Publication Dec. 3,2009 Sheet1 of 13 US 2009/0293307 A1

FIG.1

Page 2 of 24



Patent Application Publication Dec. 3,2009 Sheet2 of 13 US 2009/0293307 A1

FIG.2

Page 3 of 24



Patent Application Publication Dec. 3,2009 Sheet3 of 13 US 2009/0293307 A1

/( i A

F1

FIG.3

Page 4 of 24



Patent Application Publication Dec. 3,2009 Sheet4 of 13 US 2009/0293307 A1

FIG.4

F4

o

F3

F2

>

F1

Page 5 of 24



Patent Application Publication Dec. 3,2009 Sheet5of13 US 2009/0293307 A1

FIG.5

RS
s ]// 41

44 4 44
FIG.6
T

6 e

4~ //// ///%/

41 43

Page 6 of 24



Patent Application Publication Dec. 3,2009 Sheet 6 of 13 US 2009/0293307 A1

w
2 a

Cﬁ(— —>» 3

= =

(@)

i~

@,

-

(@)

(©)

b_ . =
ax .

g

o

o
< 2
(b}
Lt w
o ‘m
<C - E
prd —
= S !
T
2 -
LL oy
£ i
£ &
& ., <.
8 ' \\\\ ’I'
T 5 B
%)
7™ :
=\ 2 e
o N\ _ =TT =
=z I =
(AN} |
=
a
O
@
=
(18]
| | T N B T I— L o
(e ]
(LNINOJINOD 1431-ANV-1HODIH)

[N]x4

Page 7 of 24



Patent Application Publication Dec. 3,2009 Sheet 7 of 13 US 2009/0293307 A1

FRONT
(BRAKE)
REAR
(PROPULSIVE
FORCE)

ISyz

JoT
5
m ~
N £
(5 —
E »
-
=
i
= i
a
O
m
=
L
f T T T T T 1 L o
o
(LNINOJNOD HVIH-ANV-LNOHS)
[N]A4

Page 8 of 24



Patent Application Publication Dec. 3,2009 Sheet 8 of 13 US 2009/0293307 A1

REACTION FORCE

Time (sec)

FIG.7C

[ I I I I I | 1
(LNINOJIWOO TVOILHIA)
[N]24

Page 9 of 24



Patent Application Publication Dec. 3,2009 Sheet9 of 13 US 2009/0293307 A1

K
v
w
Yy .
A
d
o
(18
-
(0)]
Y
Y
00
TS ©
L 2
2 |
(o] <+ —
L (o)}
Nl_
Y
A
—
(I
A
(@)
\ 4

Page 10 of 24



Patent Application Publication Dec. 3,2009 Sheet 10 of 13 US 2009/0293307 A1

" K
<
L
v
Te]
4
A
(42}
L
. ¥
— A
d —o»
(®)) -
Q) W= ©
T \
"0
Al
LL
LO\
Y
% - T K
B
! -~
! L
5
1% . 4

Page 11 of 24



Patent Application Publication Dec. 3,2009 Sheet 11 of 13 US 2009/0293307 A1

FIG.10
53

s
I A
VA SRS

54 94(94a) 93 94(94b)

FIG.11

53

/

Y

91 93

Page 12 of 24



Patent Application Publication Dec. 3,2009 Sheet 12 of 13 US 2009/0293307 A1

FIG.12

Page 13 of 24



Patent Application Publication Dec. 3,2009 Sheet 13 of 13 US 2009/0293307 A1

FIG.13

Page 14 of 24



US 2009/0293307 A1

SOLE, AND FOOTWEAR PROVIDED WITH
THE SAME

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to a sole which forms
each bottom of footwear such as running shoes and walking
shoes, and footwear provided with such soles.

[0003] 2. Description of the Related Art

[0004] As a sole which forms each bottom of footwear, for
example, Patent Document 1 discloses a sole which includes
a mid-sole and a plurality of out-soles joined to the bottom
surface of the mid-sole substantially over its whole area. Each
out-sole is flat in the width directions thereof and becomes
gradually thinner from the rear end toward the front end
thereof.

[0005] In this sole according to Patent Document 1, when
the out-soles touch the ground, then the center of gravity is
guided forward and further ahead, thereby prompting the
forward propulsion movement. This makes it possible to
move the center of gravity smoothly in the front and back
directions.

[0006] In general, a person walks or runs by landing in
order from the heel toward the toes on the ground and leaving
the ground successively from the heel toward the toes so that
the center of gravity can be moved. It is known that at this
time, a foot pressure center alike which corresponds to the
center of a pressure applied to each foot bottom passes from
the heel through the toes, especially the big toe pad. This foot
pressure center’s locus is an important element which repre-
sents the rightness of a walking or running motion.

[0007] However, in a pair of shoes provided with the soles
according to Patent Document 1, when a person walks or runs
with the shoes on, because the out-soles are joined over sub-
stantially the whole area of the mid-sole and are flat in the
width directions, the foot pressure center passes on an indi-
vidually different route in accordance with a personal walk-
ing or running motion. Hence, a desirable movement route of
the foot pressure center is left out of account.

[0008] On the other hand, in recent years, how footwear
affects the skeletal structure or muscles of a human body’s
lower half has increasingly become a matter of importance.
At the same time, a variety of research and development has
become active, aiming at a smooth and quick walking or
running motion. There is a great demand for shoes or the like
for making optimum walking and running motions.

[0009] It is an object of the present invention to provide a
sole which is capable of properly controlling the movement of
a foot pressure center using a simple configuration, and foot-
wear provided with such soles.

SUMMARY OF THE INVENTION

[0010] The inventors have studies on optimum walking and
running motions over a long period of time, and as a result,
obtained the following knowledge. A person who wears foot-
wear walks or runs by: landing from a heel region on the
ground; moving a foot pressure center from this heel region
toward the fourth toe; and lastly, passing it through the big toe
pad. This makes it possible to lighten the burden imposed on
the lower half body’s skeletal structure or muscles as well as
to make a smooth and swift walking or running motion.
Especially, if the foot pressure center moves by way of the
vicinity of the fourth toe’s root as much as possible before it
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passes through the big toe pad on the front side of the foot
bottom part, then an optimum motion can be made. The
present invention relates to a footwear and a sole used for a
footwear which are capable of, by devising the structure of the
sole, easily realizing the above described optimum walking or
the like only if a person wears it. Incidentally, the foot pres-
sure center is a point of action of a floor reaction vector in a
mean position where a floor reaction force acts.

[0011] Specifically, in order to solve the above described
problems, a sole according to an aspect of the present inven-
tion is characterized by including: a sole body which forms
each bottom part of footwear; and a foot pressure guidance
portion which is provided in this sole body, and guides a foot
pressure center corresponding to the center of a pressure
applied to the bottom of each foot that moves when a person
walks or runs, along a predetermined foot pressure center
route from the heel toward the vicinity of the root of the fourth
toe.

[0012] According to the present invention, the foot pressure
guidance portion is provided in the sole body, so that the foot
pressure center can be guided along a predetermined desir-
able foot pressure center route from the heel toward the vicin-
ity of the root of the fourth toe when the person walks or runs.
Specifically, regardless of the personal habit or the like of a
wearer of footwear provided with such soles, when the wearer
walks or runs, the foot pressure center can be guided from the
heel to the vicinity of the root of the fourth toe. Thus, the
wearer can move the thighs back and forth inward using the
hip joint spontaneously and swing the legs and the foot bot-
tom parts reflexively without tensing the muscles unnecessar-
ily. This facilitates an optimum walking or running motion.
Therefore, the burden imposed on the lower half body’s skel-
etal structure or muscles becomes lighter, so that the wearer
can walk or run stably, smoothly and swiftly, regardless ofthe
habit of a walking or running motion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is a schematic perspective view of a shoe
according to a first embodiment of the present invention.
[0014] FIG. 2 is a schematic perspective view of the shoe,
seen in a different direction from FIG. 1.

[0015] FIG. 3 is a side view of a sole according to the first
embodiment of the present invention.

[0016] FIG. 4 is a typical bottom view of this sole.

[0017] FIG.5is asectional view of the sole, taken along the
V-V line of FIG. 4.

[0018] FIG. 6is a sectional view of the sole, taken along the
VI-VI line of FIG. 4.

[0019] FIG.7A is a graphical representation, showing floor
reaction forces at the time of a walking motion.

[0020] FIG. 7B is a graphical representation, showing floor
reaction forces at the time of the walking motion.

[0021] FIG. 7C is a graphical representation, showing floor
reaction forces at the time of the walking motion.

[0022] FIG. 8 is a schematic bottom view of a sole in a shoe
according to a second embodiment of the present invention.
[0023] FIG. 9 is a side view of this sole, seen from the
outside (the left hand side in FIG. 8).

[0024] FIG. 10 is a sectional view of the sole, taken along
the X-X line of FIG. 8.

[0025] FIG. 11 is a sectional view of the sole, taken along
the XI-XI line of FIG. 8.

[0026] FIG. 12 is a typical bottom view of a sole according
to a third embodiment of the present invention.
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[0027] FIG. 13 is a typical bottom view of a sole according
to a fourth embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0028] Hereinafter, preferred embodiments of the present
invention will be described with reference to the drawings.

First Embodiment

[0029] FIG. 1 is a schematic perspective view of a shoe
(footwear) according to a first embodiment of the present
invention. FIG. 2 is a schematic perspective view of the shoe,
seen from a view point (i.e., the bottom surface side) different
from FIG. 1. In this embodiment, a right shoe is given as an
example, but a left shoe is only reversed right and left, and
thus, has a specific configuration similar to the right shoe. The
footwear according to the present invention and its sole can be
broadly applied to running shoes, walking shoes, baseball
shoes, soccer shoes and golf shoes, as well as well known
footwear such as business shoes, mules and sandals.

[0030] This shoe 1 includes an upper 2 which covers the
instep part of the foot region, and a sole 3 which is attached to
a lower part of this upper 2 and forms the bottom part of the
shoe 1. FIG. 3 is a side view of this sole 3 and FIG. 4 is a
schematic bottom view of this sole 3.

[0031] The sole 3 includes an out-sole 4 whose bottom
surface touches the ground, and a mid-sole 5 which is joined
to the top surface of the out-sole 4 within the range from a heel
region F1 to a foot arch region F2. On top of these, as shown
by a double dashed chain line in FIG. 3, an in-sole 6 is
provided.

[0032] The out-sole 4 is formed by integrally molding, for
example, a material such as rubber, synthetic resin and elas-
tomer. These materials may each be used alone, or may also
be mixed or piled. Furthermore, use of a material such as a
non foam or low foam one enhances the strength and the wear
resistance of the out-sole 4. Moreover, though a detailed
description is not given here, the out-sole 4 is suitably formed
with a groove. This helps improve the design, as well as the
drainage, the gripping force or the like.

[0033] This out-sole 4 is formed so that its bottom surface
protrudes at a predetermined part thereof. Thereby, it is
designed to guide, along this protrusion part, a foot pressure
center corresponding to the center of a pressure applied to the
bottom of each foot. Specifically, this out-sole 4 includes: a
sole body 41 which corresponds to the foot region; a heel
protrusion portion 42 (corresponding to the wide area protru-
sion portion) which protrudes downward in the heel region F1
of this sole body 41; a foot pressure protrusion strip 43 (cor-
responding to the foot pressure protrusion portion) which
extends up to a toe region F4 from a substantially central part
in the width directions at the front end of this heel protrusion
portion 42; and a balance protrusion strip 44 (corresponding
to the balance protrusion portion) which protrudes from a
bottom surface of the sole body 41 on each side in the width
directions on the base end side of this foot pressure protrusion
strip 43. Thereby, it is designed to guide a desirable foot
pressure center along the foot pressure protrusion strip 43
from the heel protrusion portion 42.

[0034] As described earlier, the sole body 41, the heel pro-
trusion portion 42, the foot pressure protrusion strip 43, and
the balance protrusion strip 44 are integrally molded out of
some of the above described materials. In FIG. 3 and FIG. 4,
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the regions of F1 to F4 are a heel region F1, a foot arch region
F2, a big toe pad region F3 and a toe region F4 of the out-sole
4, respectively.

[0035] Herein, in this specification, the heel region F1 is a
region which corresponds substantially to the tarsal in the
longitudinal directions; the foot arch region F2 is a region
which corresponds substantially to the metatarsal in the lon-
gitudinal directions; the big toe pad region F3 is a region
which corresponds substantially to the sesamoid bone at the
front end part of the first metatarsal in the longitudinal direc-
tions; and the toe region F4 is a region which corresponds
substantially to the pastern bone in the longitudinal direc-
tions.

[0036] With the above described mid-sole 5 placed on top
of'it, the sole body 41 is formed to be gradually thinner from
a heel section to a toe section. Its toe region F4 is turned
slightly upward. The bottom surface of the sole body 41 is flat
and its heel region F1 is provided with the above described
heel protrusion portion 42.

[0037] The area in which this heel protrusion portion 42 is
provided is not especially limited, as long as it is the area
which corresponds to the heel region F1. In this embodiment,
it is provided over the entire area including a middle part of
the heel region F1. In this way, the heel protrusion portion 42
is provided over the entire area including the middle part of
the heel region F1 of the sole body 41, thereby making it
possible to touch the ground in a relatively wide area at the
time of a walking or running motion. This makes it possible to
guide the foot pressure center smoothly to a middle part ofthe
heel protrusion portion 42 and lead this foot pressure center
easily to the foot pressure protrusion strip 43. Therefore, the
foot pressure center can be guided in a stable state.

[0038] Incidentally, the formation position of the wide area
protrusion portion according to the present invention is not
especially limited, as long as it is the area which corresponds
to the heel region F1 and the foot arch region F2. As can be
seen in this embodiment, it may be provided over the whole
heel region F1, or it may also be provided, for example, so that
it includes the whole heel region F1 and its front end extends
into the foot arch region F2.

[0039] The protrusion height of the heel protrusion portion
42 from the sole body 41 is not especially limited. Although
it differs according to the purpose or specification (e.g., use on
a lawn, a ground and a road) of footwear, for example, in the
case of training shoes, it should preferably be set suitably
within a range of 3 to 25 mm, or more desirably, 3 to 5 mm.
Specifically, if this protrusion height is too small, it is difficult
to lead the foot pressure center appropriately to the foot
pressure protrusion strip 43 while cushioning an impact
applied by a walking or running motion. In contrast, if this
protrusion height is too great, then a person who wears the
shoes tends to lose the balance so that the wearer could not
walk or run smoothly.

[0040] The foot pressure protrusion strip 43 is provided in
the bottom surface of the sole body 41 with protruding from
it. This foot pressure protrusion strip 43 is formed by a pro-
trusion strip which extends linearly and continuously toward
a root of the fourth toe T from a substantially middle part of
the heel protrusion portion 42 in the width directions. As
shown in FIG. 5 and FIG. 6, it is shaped substantially like a
trapezoid in sectional view. Specifically, the foot pressure
protrusion strip 43 is configured so that its front end is
located, as shown in FIG. 4, slightly on the heel section from
the part which corresponds to the root of the fourth toe T.
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Thereby, the foot pressure center guided to its front end part
is lead, as shown by an arrow P in FIG. 4, into the big toe pad
region F3.

[0041] Herein, a front end of the foot pressure protrusion
strip 43 is located around the root of the fourth toe T, so that
the center of gravity can be stably moved and the stress on the
joint region can be eased or eliminated. Specifically, if the
front end of the foot pressure protrusion strip 43 is located
further outward from the fourth toe T’s root, for example,
outward from the fifth toe (i.e., the little toe), then the force
which will bring the person’s body inside acts too early.
Thereby, a foot joint and a hip joint are bent outward and a
stress is given on the joint region of a toe, a foot joint or the
like, thus causing hallux valgus. On the other hand, ifthe front
end of the foot pressure protrusion strip 43 is disposed inward
from the root of the fourth toe T, for example, the toe part
around the second toe (i.e., the little toe), then the force which
will bring the person’s body outside acts greatly. Thereby,
oppositely, the center of gravity becomes unstable, like sway-
ing right and left, and a stress opposite to the above described
stress on the joint region is applied to the joint region. There-
fore, the front end of the foot pressure protrusion strip 43
needs to be located at the toe part around the root of the fourth
toe T, so that the center of gravity can be stably moved and the
stress on the joint region can be eased or eliminated.

[0042] Particularly, if the part of the foot pressure protru-
sion strip 43 which corresponds to the big toe pad region F3
and the toe region F4 extends substantially on the same line as
the straight line between the middle part of the heel protrusion
portion 42 and the root of the fourth toe T, then the above
described advantage can be remarkably obtained.

[0043] The width of the foot pressure protrusion strip 43 is
smaller than that of the heel protrusion portion 42 and is
substantially fixed over its full length. Specifically, it has a
width substantially equal to the width of the fourth toe T. In
this foot pressure protrusion strip 43, on its base end part side
(the heel region side), its protrusion height from the sole body
41 is substantially equal to the protrusion height of the heel
protrusion portion 42. Thereby, its bottom surface is formed
s0 as to continue to the bottom surface of the heel protrusion
portion 42. Besides, the protrusion of the foot pressure pro-
trusion strip 43 becomes gradually lower toward its front end
side. In this embodiment, its protrusion height at the front end
is designed to be approximately half of that at the base end
part.

[0044] Incidentally, needless to say, the width and the pro-
trusion height of the foot pressure protrusion strip 43 can be
varied according to the purpose or specification of footwear.
Its reduction rate by which it becomes gradually lower toward
the front end side can be varied according to the purpose or the
like.

[0045] In this way, the foot pressure protrusion strip 43 is
narrower than the heel protrusion portion 42 and its bottom
surface continues to this heel protrusion portion 42. There-
fore, the foot pressure center which lies in the heel protrusion
portion 42 is precisely lead to this foot pressure protrusion
strip 43 and moves along the foot pressure protrusion strip 43.
In other words, these heel protrusion portion 42 and foot
pressure protrusion strip 43 forms a desirable foot pressure
center route, so that the movement of the foot pressure center
can be controlled in a simple manner.

[0046] The balance protrusion strip 44 is disposed, as
shown in FIG. 4 and FIG. 5, on each side in the right and left
directions at the base end part of the foot pressure protrusion
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strip 43. It is placed in both parts in the width directions on the
bottom surface of the sole body 41, in such a manner that it
protrudes from the sole body 41. This balance protrusion strip
44 is a protrusion strip for, at an early stage in the movement
process of the foot pressure center, especially, when the foot
pressure center shifts from the heel protrusion portion 42 to
the foot pressure protrusion strip 43, returning this foot pres-
sure center to the side of the foot pressure protrusion strip 43
if the foot pressure center deflects rightward or leftward from
the foot pressure protrusion strip 43. Its protrusion is
designed, as shown in. FIG. 5, to be a little lower than the foot
pressure protrusion strip 43. In this balance protrusion strip
44 alike, its protrusion height is set to be gradually smaller
toward the side of the foot arch region F2 from the side of the
heel region F1. The reduction rate by which this protrusion
becomes lower is set to be higher than that of the foot pressure
protrusion strip 43. Hence, the difference in protrusion height
between this balance protrusion strip 44 and the foot pressure
protrusion strip 43 become gradually larger toward the toe
section. In this way, the difference in protrusion height
between protrusion strips 43, 44 becomes gradually larger
toward the toe section, so that the foot pressure center can be
more certainly lead to the foot pressure protrusion strip 43.
[0047] In addition, a pair of right and left balance protru-
sion strips 44 is both formed to continue to the heel protrusion
portion 42. Then, they extend along each of the right and left
side edges of the sole body 41, and their front ends are both
located at a substantially middle part of the foot arch region
F2. Each balance protrusion strip 44 has a fixed width in the
longitudinal directions and is narrower than the foot pressure
protrusion strip 43.

[0048] Incidentally, in this pair of internal and external
balance protrusion strips 44, there is no need to true up their
right and left front ends. For example, in longitudinal direc-
tions of the shoe, the internal balance protrusion strip 44 may
be formed longer than the external balance protrusion strip
44.

[0049] In the case where a person who wears the shoe 1
having such a configuration as described so far makes a walk-
ing motion, each floor reaction force in the X, Y and Z direc-
tions (i.e., the foot width directions, the foot length directions
and the foot vertical directions) is measured using a floor
reaction force instrument. The result is shown in FIG. 7A to
FIG. 7C. FIG. 7A shows a floor reaction force in the foot
width directions (herein, the outside is positive); FIG. 7B
shows a floor reaction force in the foot length directions
(herein, the front side is positive); and FIG. 7C shows a
reaction force distribution in the foot vertical directions
(herein, the upside is positive). In addition to the measure-
ment result of the floor reaction force in the case where the
person walks with the shoe 1 according to this embodiment
on, each figure also shows a measurement result in a case in
which the person walks with normal shoes on, a case in which
the person walks in a so called air cushion type shoes having
an air cushion member embedded in its heel region, and
further, a case in which the person walks barefoot.

[0050] As can be seen from this measurement result of the
floor reaction force in FIG. 7A, in the case of bare feet and any
such shoes, the foot pressure center deflects outward once,
and then, sharply swings back inward. However, in the shoe 1
according to this embodiment, its deflection width Sx is
smaller than any other case. Specifically, according to this
measurement result, when the person has the shoe 1 accord-
ing to this embodiment on and makes a walking motion or the
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like, the foot pressure center sways less laterally and moves
more linearly. This indicates that the person can make a
smooth and swift walking motion or the like. Besides, if the
deflection width Sx is great, then in order to restrain this
deflection, an excessive force works on the muscles or skel-
etal structure of the person’s legs and loins. If this force is
repeatedly applied, that can cause a backache or the like.
Further, if this deflection width Sx becomes too great, that
may trigger a sprain, a pulled muscle or the like. However, in
terms of the shoe 1 according to this embodiment, the deflec-
tion width Sx can be kept down to a relatively small level.
Consequently, there is no need to give too much of the
strength to the legs and loins so that the sway can be
restrained. Therefore, when the person walks or runs, the
muscles can make a flexible and smooth motion. This helps
effectively lighten the burden imposed on the muscles or
skeletal structure of the legs and loins.

[0051] Furthermore, as can be seen from this measurement
result of the floor reaction force in FIG. 7B, in any such case,
a great reaction force acts in a moment when the shoe touches
the ground while a reaction force in its opposite direction acts
when the shoe separates from the ground. This floor reaction
force when it leaves the ground works as a propulsive force.
This indicates that the greater this reaction force becomes, the
greater propulsive force will work. In view of this measure-
ment result, it can be understood that when the person wears
this shoe 1, a maximum floor reaction force Sy2 when it
leaves the ground is desirable in the same way as the case of
bare feet. In short, when the person wears the shoe 1 accord-
ing to this embodiment, an excellent propulsive force can
work.

[0052] On the other hand, attention should be paid here to
the floor reaction force when the shoe touches the ground.
Specifically, the floor reaction force when it touches the
ground acts in the direction opposite to the floor reaction force
when it separates from the ground. At the same time, it is a
force which works in the vertical directions. Thereby, if this
force becomes greater, that increases the power consumed in
an up and down motion. In other words, the floor reaction
force when it touches the ground acts as a brake on a propul-
sive force. Therefore, the greater this ground touching reac-
tion force becomes, the propulsive force will be reduced.
Simultaneously, this braking force contributes to imposing an
excessive burden on the muscles or skeletal structure of the
legs and loins. In this respect, when the person wears the shoe
1 according to this embodiment, a maximum floor reaction
force Sy1 thereof is far weaker than that of any other case.
[0053] Inbrief, as can be seen from this measurement result
of FIG. 7B, when the person wears the shoe 1 according to
this embodiment, the damping motion is restrained as much
as possible so that a propulsive force can be effectively pro-
duced. This makes it possible to walk or run smoothly and
quickly. At the same time, the burden imposed on the muscles
or skeletal structure of the legs and loins by an excessive
braking force (or damping force) becomes extremely light.
This helps restrain a hurt to the utmost.

[0054] Moreover, as can be seen from this measurement
result of the floor reaction force in FIG. 7C, a maximum floor
reaction force Sz when the person wears the shoe 1 according
to this embodiment acts substantially similarly to the other
cases. Taking into account this result of FIG. 7C together with
the results of FIG. 7A and FIG. 7B, it can be found out that a
propulsive force can be efficiently and smoothly produced
with the same level of strength. Besides, this produced pro-
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pulsive force enables the person to move the foot pressure
center spontaneously without using unnecessary strength, in
other words, restrain as much as possible the effect given the
muscles or skeletal structure of the legs and loins.

[0055] Insum, in the out-sole 4 and the shoe 1 according to
this embodiment, the heel protrusion portion 42 protrudes
from the bottom surface of the heel region F1 of the sole body
41. Therefore, in a walking or running motion, first, this heel
protrusion portion 42 is prompted to land on the ground. This
heel protrusion portion 42 protrudes in a predetermined area
including the middle part of the bottom surface of the heel
region F'1. Thereby, the foot pressure center can act first on the
middle part of the heel region F1. Sequentially, the foot pres-
sure protrusion strip 43 comes into contact with the ground,
so that the foot pressure center can converge and act on this
foot pressure protrusion strip 43. This makes it possible to
concentrate the foot pressure center on the foot pressure cen-
ter route.

[0056] Therefore, using a simple configuration where the
foot pressure protrusion strip 43 protrudes from the bottom
surface of the sole body 41, the foot pressure center can be
guided along the predetermined foot pressure center route
from the heel toward the vicinity of the root of the fourth toe.
Specifically, regardless of the personal habit or the like of a
wearer of this shoe 1, when the wearer walks or runs, the foot
pressure center can always be guided from the heel to the
vicinity of the root of the fourth toe. Then, a force for keeping
the center of gravity inward works properly, thereby, the
center of gravity is restrained to the utmost from swaying
laterally and a propulsive force is efficiently transferred. At
the same time, the wearer can move the thighs back and forth
inward using the hip joint spontaneously and swing the legs
and the foot bottom parts reflexively without tensing the
muscles unnecessarily. This facilitates an optimum walking
or running motion. Therefore, the burden imposed on the
skeletal structure or muscles of the lower half body becomes
lighter, so that the wearer can walk or run stably, smoothly
and swiftly, regardless of how to walk or run.

[0057] In addition, movement of the foot pressure center
along the arrow P of FIG. 4 prompts the foot muscles to
become active well. This muscles activity can stimulate the
brains and also improve a paralysis.

Second Embodiment

[0058] Next, ashoe according to a second embodiment will
be described with reference to FIG. 8 to FIG. 11. FIG. 8 is a
schematic bottom view of a sole in the shoe according to the
second embodiment. FIG. 9 is a side view of this sole, seen
from the outside (the left hand side in FIG. 8). FIG. 10 and
FIG. 11 are a sectional view of the sole, seen along the X-X
line and the XI-XI line of FIG. 8, respectively.

[0059] A sole 53 of this shoe according to the second
embodiment includes an out-sole 54 and a mid-sole 55, and
an in-sole is provided on top of those. In this respect, it is the
same as that according to the first embodiment. However, as
for training shoes, the sole 53 is thin throughout. Hence, in its
specific sole configuration like this or such another, it is
different from the shoe according to the first embodiment.
Hereinafter, this sole 53 of the shoe according to the second
embodiment will be described by emphasizing the points
different from the sole 3 according to the first embodiment.
Incidentally, some points are not mentioned of the sole 53
according to the second embodiment, because such points are
the same, or substantially the same, as the first embodiment.
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[0060] Specifically, the sole 53 is formed in the heel region
F1 so as to have a thickness of 13 mm or below, preferably, 10
mm or below, including a heel protrusion portion 92 (de-
scribed later). As for training shoes, it is thin so that the wearer
can feel the foot bottom nearly barefoot.

[0061] The out-sole 54 includes a sole body 91, a heel
protrusion portion 92, a foot pressure protrusion strip 93 and
a balance protrusion strip 94. In the same way as the first
embodiment, it is designed to guide the foot pressure center
along the heel protrusion portion 92 and the foot pressure
protrusion strip 93.

[0062] The bottom surface of the sole body 91 is formed to
be substantially flat toward the foot arch region F2 from the
heel region F1. It is turned slightly upward from the big toe
pad region F3 to the toe region F4 so that the wearer can step
forward easily.

[0063] Likewise in the sole 53 according to the second
embodiment, the sole body 91, the heel protrusion portion 92,
the foot pressure protrusion strip 93, and the balance protru-
sion strip 94 are integrally molded. However, the color, hard-
ness or the like of each portion may be suitably varied accord-
ing to the type, specification or the like of shoes.

[0064] The heel protrusion portion 92 is divided into right
and left parts by the foot pressure protrusion strip 93 which
extends along substantially the middle part of sole 53 in the
width directions. However, in practice, it has the function of
cushioning a shock and guiding the foot pressure center in
collaboration with the rear end part of the foot pressure pro-
trusion strip 93. The protrusion height of the heel protrusion
portion 92 from the sole body 91 is set to be greater than the
thickness of the sole body 91. Herein, it is set to about 1.5 to
2.0 times as great as the thickness of the sole body 91.

[0065] On the other hand, the foot pressure protrusion strip
93 is formed, as shown in FIG. 8, over the full length of the
sole 53. In practice, however, as shown in FI1G. 9, its protru-
sion height from the sole body 91 becomes zero at the part
around the root of the fourth toe T. Ahead of this part, by
reason of the design, it is disposed beyond grooves inside of
the sole body 91. The protrusion height of the foot pressure
protrusion strip 93 from the sole body 91 is equivalent to that
ofthe heel protrusion portion 92 in the rear end part of the foot
pressure protrusion strip 93. Then, its protrusion becomes
gradually lower from a position slightly ahead of the middle
of the foot arch region F2. As described above, its protrusion
height becomes zero around the root of the fourth toe T. In this
way, on its front end side, the protrusion of the foot pressure
protrusion strip 93 from the sole body 91 is formed to be
gradually lower. This formation of the foot pressure protru-
sion strip 93 helps reduce the wearer’s feeling that something
is wrong with the shoes, so that the wearer can feel more
comfortable.

[0066] Furthermore, in this second embodiment, as shown
in FIG. 8, the middle line on the front end of the foot pressure
protrusion strip 93 is biased outward (i.e., on the outside in the
shoe width directions) from its middle line on the rear end.
Hence, the foot pressure protrusion strip 93 is shaped like a
crank which is bent within the foot arch region F2. Herein, in
this crank part, the foot pressure protrusion strip 93 is wider
than any other part thereof. Incidentally, as is not shown in
any figure, the foot pressure protrusion strip 93 has a prede-
termined design groove formed in its bottom surface. This
device helps enhance the gripping force or realize such
another.
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[0067] On the other hand, the balance protrusion strip 94 is
disposed on each side in the right and left directions of the
foot pressure protrusion strip 93. On the right and left sides
(i.e., on the inside and outside of the shoe), they are different
from each other in the length, the inclination in bottom view,
or the like. Specifically, an external balance protrusion strip
944 extends substantially in parallel with the foot pressure
protrusion strip 93. Its front end is located a little ahead of'the
middle part of the foot arch region F2. In contrast, an internal
balance protrusion strip 945 extends so as to incline inward
(i.e., the right hand side in the figure) in the sole width direc-
tions toward its front end side. Its front end is located slightly
behind the big toe pad region F3. In other words, the internal
balance protrusion strip 945 is longer than the external bal-
ance protrusion strip 94a. Atthe same time, different from the
external balance protrusion strip 94a, it is inclined in bottom
view with respect to the foot pressure protrusion strip 93.
[0068] Inthe same way as the foot pressure protrusion strip
93, the external and internal balance protrusion strips 94 are
formed so that the protrusion of each front end part from the
sole body 91 becomes gradually lower. This protrusion is
designed to be lower by a reduction rate which is greater than
the reduction rate of the foot pressure protrusion strip 93.
[0069] Herein, special notice should be taken of the follow-
ing point. In the first embodiment described earlier, the bal-
ance protrusion strip 44 protrudes lower than the foot pressure
protrusion strip 43. Thus, the bottom surface of the balance
protrusion strip 44 lies in a position recessed a little above the
plane which includes the bottom surface of the foot pressure
protrusion strip 43. In contrast, in the second embodiment, as
shown in FIG. 10, the protrusion height of the balance pro-
trusion strip 94 from the sole body 91 is substantially equal to
the protrusion height of the foot pressure protrusion strip 93.
Hence, the bottom surface of the balance protrusion strip 94 is
substantially flush with the bottom surface of the foot pres-
sure protrusion strip 93.

[0070] In this way, the bottom surface of the balance pro-
trusion strip 94 is on the same plane with the bottom surface
of the foot pressure protrusion strip 93. Therefore, at an early
stage when a shoe begins to touch the ground in a walking or
running motion and a person who wears the shoes tends to be
relatively unstable and lose the balance, the shoe can come
into contact, over a relatively wide area, with the ground, so
that the balance becomes stable earlier. At the same time, the
feeling that something is wrong with the shoes can be
reduced, so that the person can feel more comfortable with the
shoes on.

[0071] As shown in FIG. 10, both the balance protrusion
strip 94 and the foot pressure protrusion strip 93 have a
rectangular shape.

[0072] The shoe with such a configuration according to the
second embodiment is also capable of obtaining the same
advantages as the first embodiment. In addition, in the case
where a person wear the pair of shoes and in the case where
this person wears another pair of shoes, the distances by
which the person moves are measured and compared. Its
result is given in the following tables.

TABLE 1
SUBIECT HEIGHT (cm) ~ WEIGHT (kg)  AGE (YEARS)
A 173 65 26
B 175 60 23
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TABLE 1-continued

SUBJECT HEIGHT (cm) ~ WEIGHT (kg)  AGE (YEARS)
c 186 80 25
D 171 70 25
E 171 83 27
F 178 81 39
G 174 65 39
AVERAGE 1754 72 29.1
[0073] In this comparison test, as shown in Table 1, seven

male subjects (whose average height: 175.4 cm, average
weight: 72 kg, average age: 29.1 years old) who are sound in
mind and body wear the pair of shoes (i.e., embodiment
article) according to the second embodiment and a pair of
shoes (i.e., comparison article) which they are accustomed to
wear. After they have walked for thirty minutes, their move-
ment distances for each pair of shoes are compared. Inciden-
tally, in this comparison test, the wear order of each pair of
shoes, in other words, whether they wear the embodiment
product first or later, differ according to the subjects. This
contributes toward reducing, to a minimum, the influence of
physical fatigue, the practice of a motion for this test or the
like on a test result.

TABLE 2
EMBODIMENT COMPARISON
SUBJECT ARTICLE ARTICLE
A 3226 2969
2460 2374
e 2730 2585
D 2783 2584
E 3290 3095
F 3647 3117
G 2817 2603
AVERAGE 29933 2761.0
[0074] As can be seen from Table 2 described above, in

terms of all the subjects, in the case where the subjects wear
the pair of shoes (i.e., embodiment article) according to the
second embodiment, their movement distances are longer
than those in the case where they wear the pair of shoes (i.e.,
comparison article) which they are accustomed to wear. Spe-
cifically, in the case where they walk with the embodiment
article on, the average movement distance is 2993.3 meters.
In contrast, in the case where they walk with the comparison
article on, the average movement distance is 2761.0 meters.
This result indicates that the movement distance when they
walk with the embodiment article on is longer by 232.3
meters.

[0075] Inthis way, all the wearer of the embodiment article
move by such a longer distance than in the case of the com-
parison article. This is because when a person who wears the
embodiment article walks or runs, the foot pressure center is
guided along a predetermined foot pressure center route from
the heel toward the vicinity of the root of the fourth toe.
Therefore, regardless of the wearer’s personal habit or the
like, the wearer is prompted to make an optimum walking
motion. As a result, the wearer tends to walk stably, smoothly
and swiftly.

Other Embodiments

[0076] The out-sole and the shoe provided with the out-sole
which are described so far are an exemplary sole and shoe
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according to the present invention. The specific configuration
or the like of the sole and shoe may be suitably varied without
departing from the scope of the present invention. Hence,
variations will be described below.

[0077] (1) In the above described first and second embodi-
ments, the foot pressure protrusion portion is configured as
the protrusion strip 43 which is continuously formed along
the foot pressure center route from the heel protrusion portion
42. However, the specific configuration of the foot pressure
protrusion portion is not especially limited, as long as the foot
pressure center is guided from the heel toward the vicinity of
the root of the fourth toe T.

[0078] FIG. 12 is a schematic bottom view of a sole accord-
ing to a third embodiment. In this third embodiment, the foot
pressure protrusion portion and the balance protrusion por-
tion differ in specific configuration from the first embodi-
ment. Specifically, in the third embodiment, the foot pressure
center includes a plurality of unit foot pressure protrusion
portions 143 which line up via a predetermined gap between
them along the foot pressure center route extending from the
heel toward the fourth toe T. The shape of each unit foot
pressure protrusion portion 143 is not especially limited, but
in the third embodiment, it has a quadrangular shape in bot-
tom view. Furthermore, in the third embodiment, each unit
foot pressure protrusion portion 143 has a substantially equal
size. However, needless to say, their sizes may also be differ-
ent from each other. Moreover, the gap width between the unit
foot pressure protrusion portions 143 is not especially lim-
ited, but in order to guide the foot pressure center smoothly,
preferably, it may be set to be smaller than the length of each
unit foot pressure protrusion portion 143.

[0079] Inaddition, in the third embodiment, a balance pro-
trusion portion 144 is provided independently of the heel
protrusion portion 42. The balance protrusion portion 144 is
a protrusion strip which is formed over a predetermined
length near the rear end of the foot arch region F2 of the sole
body 41. In terms of the balance protrusion portion 144, its
specific shape is not especially limited, for example, it may
also include unit protrusion portions which are scattered at
each side edge of the sole body 41 and have a circular shape
in bottom view.

[0080] By the way, in response to the motion of the foot
region which is caused by a walking or running motion,
preferably, the sole body 41 may be flexibly bent. In this
respect, in the above described first and second embodiments,
the deformation of the sole body 41 can be somewhat kept
under control. In contrast, in the sole according to the third
embodiment, the foot pressure protrusion portion is divided
in its longitudinal directions and includes the plurality of unit
foot pressure protrusion portions 143 which line up in the
same directions. Therefore, the foot pressure protrusion por-
tion helps restrain the sole body 41 far more strikingly from
being bent. This makes it possible to make a smoother walk-
ing or running motion so that a person who wears the pair of
shoes 1 can feel more comfortable.

[0081] On the other hand, FIG. 13 is a schematic bottom
view of a sole according to a fourth embodiment of the
present invention. In the fourth embodiment alike, the spe-
cific configuration of the foot pressure protrusion portion is
different from each embodiment described earlier. Specifi-
cally, a large number of flat and columnar unit foot pressure
protrusion portions 243 are scattered along a foot pressure
center route L extending from the heel up to the fourth toe.
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The unit foot pressure protrusion portions 243 may make up
the foot pressure protrusion portion.

[0082] (2) In the above described first and second embodi-
ments, the foot pressure protrusion strip 43 is formed into a
belt like shape having a fixed width. However, it may be
gradually narrower from the heel protrusion portion 42
toward the fourth toe T. Besides, the foot pressure protrusion
strip 43 may also be narrower step by step in the longitudinal
directions. In addition, the bottom surface of the foot pressure
protrusion strip 43 may also be formed as narrow as possible
so that it is formed into a triangular shape in lateral sectional
view.

[0083] (3) In the above described first and second embodi-
ments, the foot pressure protrusion strip 43 may also be
provided with a pin for a spike attached to its bottom surface.
This spike pin may be fixedly attached, but preferably, it may
be detachably attached. According to this configuration, if
such a pin is worn down or damaged, this pin can be replaced,
thus making it handier.

[0084] (4) In the above described first and second embodi-
ments, the heel protrusion portion 42, the foot pressure pro-
trusion strip 43 and the balance protrusion strip 44 are united
with the sole body 41. However, the protrusion portions 42,
43, 44 may be attached to the sole body 41 so that each can be
detachably attached. According to this configuration, if each
protrusion portion 42, 43, 44 wears down, they can be easily
replaced, thus making it handier.

[0085] (5) In the above described first and second embodi-
ments, the foot pressure protrusion strip 43 is provided so that
its front end is located slightly behind the root of the fourth toe
T. However, its front end position can be freely varied within
a range from the root of the fourth toe T to around the place
where the width of the foot pressure protrusion strip 437
reaches the fourth toe T.

[0086] Furthermore, in terms of the foot pressure protru-
sion strip 43, its front end may further extend so as to reach the
tip of the fourth toe T from the part corresponding to the root
of the fourth toe T. The point is that the foot pressure protru-
sion strip 43 extends at least up to the vicinity ofthe root of the
fourth toe T. However, in the above described first and second
embodiments, the front end of the foot pressure protrusion
strip 43 is located around the root of the fourth toe T. There-
fore, the foot pressure center can move easily from the fourth
toe T to the big toe pad, so that a smoother and swifter walking
or running motion can be made.

[0087] (6) In the above described first and second embodi-
ments, the balance protrusion strip 44 is formed so as to
continue to the heel protrusion portion 42, and its front end is
located at a substantially middle part of the foot arch region
F2. However, the balance protrusion strip 44 may also be
provided independently of the heel protrusion portion 42.
Besides, its front end may also reach the front end of the foot
arch region F2, or a predetermined position of the big toe pad
region F3.

[0088] (7) In each embodiment described above, as the foot
pressure guidance portion, there is provided the foot pressure
protrusion portion (i.e., the foot pressure protrusion strip 43).
However, the foot pressure guidance portion is not necessar-
ily required to protrude from the sole body 41. Specifically, if
the part of the out-sole that is along the foot pressure center
route is provided with a hard route portion which is harder
than any other part thereof, then the foot pressure center can
be guided along the hard route portion.
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[0089] However, as is the case with each embodiment
described above, if the foot pressure guidance portion is
defined by the foot pressure protrusion portion, the foot pres-
sure center can be guided more certainly and smoothly.

[0090] Furthermore, in each of the above described
embodiments, the out-sole 4, 54 is formed to be equivalent to
the bottom shape of the shoe 1. Then, the out-sole 4, 54 is
provided with the foot pressure protrusion strip 43, 93, the
heel protrusion portion 42, 92 and the like. However, the
shape of such an out-sole is not especially limited. Hence, for
example, an out-sole may also be formed into a shape which
corresponds to a heel protrusion portion, a foot pressure pro-
trusion strip and a balance protrusion strip. In this case, the
out-sole is placed under the bottom surface of a mid-sole and
joined to it, so that the heel protrusion portion, foot pressure
protrusion strip and balance protrusion strip protrude from
the bottom surface of the mid-sole. Thereby, the protrusion
portions are each formed on the bottom surface ofa sole body.

[0091] Inbrief, the sole body is not limited to the out-sole in
each of the above described embodiments. Hence, the sole
body may also be configured by combining an out-sole and a
mid-sole.

[0092] Moreover, an inner sole may also be configured as
the sole body. Even in this case, the inner sole is formed with
a foot pressure protrusion portion. Therefore, the foot pres-
sure of a wearer converges on the part which corresponds to
the foot pressure protrusion portion. This makes it possible to
obtain the same advantage.

[0093] (8) In the above described first and second embodi-
ments, the sole body is described as the sole body 41, 91
provided in the out-sole 4, 54. However, it is not limited to the
one provided in the out-sole 4, 54, and thus, it may also be a
sole body provided in a mid-sole or an in-sole. In other words,
the foot pressure guidance portion such as a foot pressure
protrusion strip is not the one provided only in an out-sole, but
instead of this configuration, it may also be the one provided
in a mid-sole or an in-sole. Particularly, in the case where a
foot pressure protrusion strip is provided in an in-sole, for
example, the in-sole is formed with: a sole body which is
formed so as to correspond to the foot region; and a wide area
protrusion portion, the foot pressure protrusion strip and a
balance protrusion strip which are formed on this sole body’s
bottom surface. Then, this in-sole is placed on top of a mid-
sole so that a sole can be easily formed.

[0094] (9) In the above described first and second embodi-
ments, the front end part of the sole body 41, 91 is turned
slightly upward. However, such a sole body may also be flat
over its full length.

[0095] (10) As already described, the wide area protrusion
portion is not limited to the heel protrusion portion, for
example, it may be expanded to the foot arch region F2.
However, in the case where the wide area protrusion portion
is configured like that according to the first and second
embodiments, its thickness reduction effect contributes to
making a shoe lighter. Simultaneously, such a shoe becomes
more flexible so that a person who wears this can feel more
comfortable.

[0096] (11) In addition, in each embodiment described
above, the description is made to the case where the wide area
protrusion portion such as the heel protrusion portion is pro-
vided. However, the wide area protrusion portion may be
suitably removed, and in that case, using the foot pressure
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protrusion portion, the foot pressure center can be guided
from the heel to the vicinity of the root of the fourth toe.

(Summary of Features of the Present Invention)

[0097] Specifically, in order to solve the above described
problems, a sole according to the present invention com-
prises: a sole body which forms a bottom part of a footwear;
and a foot pressure guidance portion which is provided in this
sole body, and guides a foot pressure center corresponding to
the center of a pressure applied to a bottom of a foot that
moves when a person walks or runs, along a predetermined
foot pressure center route from the heel toward the vicinity of
the root of the fourth toe.

[0098] According to the present invention, the foot pressure
guidance portion is provided in the sole body. Accordingly,
the foot pressure center can be guided along the predeter-
mined desirable foot pressure center route from the heel
toward the vicinity of the root of the fourth toe when the
person walks or runs. Specifically, regardless of the personal
habit or the like of a wearer of a footwear provided with such
soles, when the wearer walks or runs, the foot pressure center
can be guided from the heel to the vicinity of the root of the
fourth toe. Thus, the wearer can move the thighs back and
forth inward using the hip joint spontaneously and swing the
legs and the foot bottom parts reflexively without tensing the
muscles unnecessarily. This facilitates an optimum walking
or running motion. Therefore, the burden imposed on the
skeletal structure or muscles of the lower half body becomes
lighter, and the wearer can walk or run stably, smoothly and
swiftly, regardless of the habit of a walking or running
motion.

[0099] In addition, moving the foot pressure center along
the arrow P in FIG. 4 prompts the foot muscles to become
active well. This muscles activity can stimulate a brain to
thereby improve a paralysis.

[0100] In the foot pressure guidance portion, its specific
disposition place is not limited, so long as it lies between the
ground and the bottom of each foot of a person who wears the
footwear provided with this sole. For example, it may also be
provided on a top surface or the inside of the sole body.
However, such a foot pressure guidance portion should be
rather disposed on the side where it comes into contact with
the ground. Hence, it is preferable that it be disposed on a
bottom surface of the sole body (claim 2).

[0101] The foot pressure guidance portion may be config-
ured so that the foot pressure concentrates and acts on the foot
pressure center route. For example, it may be configured so
that the foot pressure concentrates and acts on the foot pres-
sure center route by making the foot pressure center route of
a material relatively harder than the material around it. How-
ever, preferably, such a foot pressure guidance portion may
include: a wide area protrusion portion which protrudes in a
predetermined area including at least the bottom surface of a
heel region of the sole body; and a foot pressure protrusion
portion which protrudes from the sole body, along the foot
pressure center route from this wide area protrusion portion
(claim 3).

[0102] According to this configuration, the wide area pro-
trusion portion protrudes from the bottom surface of the heel
region of the sole body. Therefore, in a walking or running
motion, first, this wide area protrusion portion is prompted to
land on the ground. This wide area protrusion portion pro-
trudes in a predetermined area including the bottom surface of
the heel region. Thereby, the foot pressure center can act first
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on the heel region. Sequentially, the foot pressure protrusion
portion comes into contact with the ground, so that the foot
pressure can converge and act on this foot pressure protrusion
portion. This makes it possible to concentrate the foot pres-
sure center on the foot pressure center route. Therefore, the
foot pressure guidance portion may be configured, using a
simple configuration where the foot pressure protrusion por-
tion protrudes from the bottom surface of the sole body.

[0103] In addition, this foot pressure protrusion portion
protrudes on the foot pressure center route from the wide area
protrusion portion toward the vicinity of the root of the fourth
toe. Therefore, after the foot pressure center moves toward
around the root of the fourth toe, it passes through the big toe
pad and the first toe (or big toe). Hence, such a walking or
running motion becomes possible. When a person walks or
runs, the person can move the thighs and the lower limbs back
and forth inward, using the efficient bone structure of the
pelvis and the hip joint. Thus, the burden imposed on the
skeletal structure of the lower half body or muscles becomes
lighter, so that the legs and loins can be effectively prevented
from being hurt. Incidentally, the vicinity of the root of the
fourth toe spreads in the sole length directions larger than in
the sole width directions. The heel section may be on a posi-
tion (e.g., the position corresponding to the rear end part of the
big toe pad) which is slightly close to the heel from the
position corresponding to the root of the fourth toe. On the
other hand, the toe section covers a portion which corre-
sponds to the vicinity of the front end part of the fourth toe.

[0104] Herein, the front end of the foot pressure protrusion
portion (i.e., the foot pressure guidance portion) front end is
located at the toe part around the root of the fourth toe, so that
the center of gravity can be stably moved. Specifically, if the
front end of the foot pressure protrusion portion is located
further outward (e.g., outward from the fifth toe) from around
the root of the fourth toe, then the force which will bring the
person’s body down inward acts too early. Thereby, a foot
joint and a hip joint are bent outward and a stress is given on
the joint region of a toe, a foot joint or the like, thus causing
hallux valgus. On the other hand, if the front end of the foot
pressure protrusion portion is disposed inward (e.g., at the toe
part around the second toe) from around the root of the fourth
toe, then the force which will bring the person’s body down
outside acts greatly. Thereby, oppositely, the center of gravity
becomes unstable, like swaying right and left, and a stress
opposite to the above described stress on the joint region is
applied to the joint region. Therefore, the front end of the foot
pressure protrusion portion needs to be located at the toe part
around the root of the fourth toe, so that the center of gravity
can be stably moved and the stress on the joint region can be
lightened or got rid of.

[0105] Inthis case, the foot pressure protrusion portion may
also be formed by a protrusion strip which continues along the
foot pressure center route from the wide area protrusion por-
tion (claim 4). Alternatively, the foot pressure protrusion por-
tion may also include a plurality of unit protrusion portions on
the foot pressure center route (claim 7).

[0106] According to the former configuration, the foot
pressure protrusion portion can be restrained as much as
possible from being deformed, and thus, the foot pressure
center can be smoothly moved along this foot pressure pro-
trusion portion. This helps control the movement locus of the
foot pressure center more appropriately. On the other hand,
according to the latter configuration, when a person walks or
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runs, the shape of the sole body can be relatively easily
changed. Hence, the person can wear footwear provided with
such soles more comfortably.

[0107] Inthis case, the foot pressure protrusion portion may
become gradually narrower toward its front end from the base
end, or narrower step by step. However, it is preferable that
the foot pressure protrusion portion be narrower than the wide
area protrusion portion (claim 5). Besides, preferably, the foot
pressure protrusion portion may be formed into a belt like
shape having a substantially fixed width along its longitudinal
directions (claim 6).

[0108] According to this configuration, the foot pressure
center can be certainly and correctly moved along the foot
pressure center route formed by this foot pressure protrusion
portion. This helps keep the sway of the center of gravity in
the right and left directions properly under control.

[0109] Theabove described sole body, wide area protrusion
portion and foot pressure protrusion portion may be united
(claim 8). Or, at least one of the wide area protrusion portion
and the foot pressure protrusion portion may be detachably
attached to the sole body (claim 9).

[0110] According to the former configuration, the wide
area protrusion portion and the foot pressure protrusion por-
tion can be certainly prevented from unexpectedly falling out
of the sole body. According to the latter configuration, the
wide area protrusion portion or the foot pressure protrusion
portion which has been used and worn down can be replaced,
thus making it handier.

[0111] The foot pressure protrusion portion may extend
from an edge part of the wide area protrusion portion in the
width directions. However, it is preferable that the foot pres-
sure protrusion portion extend from a middle part of the wide
area protrusion portion in the width directions (claim 10).

[0112] According to this configuration, the foot pressure
center can be smoothly moved from the wide area protrusion
portion to the foot pressure protrusion portion.

[0113] The protrusion height ofthe foot pressure protrusion
portion from the sole body may be fixed over its full length.
However, preferably, the protrusion height of the foot pres-
sure protrusion portion from the sole body may become
gradually smaller toward its front end from the base end
(claim 11).

[0114] According to this configuration, the center of grav-
ity can be smoothly moved in the front and back directions.
This makes it possible to make a smoother and switter walk-
ing or running motion.

[0115] Inthepresent invention, it is preferable that the wide
area protrusion portion include: a heel protrusion portion
which protrudes so as to correspond to the heel region of the
sole body; and a balance protrusion portion which protrudes
from the bottom surface of the sole body on each side of the
foot pressure protrusion portion in the width directions and
restrains an inclination in the width directions by touching the
ground (claim 12).

[0116] Specifically, while a person is walking at a constant
pace, the foot pressure center can be harmoniously and
smoothly moved along this protrusion portion and the foot
pressure protrusion portion. However, the person tends to lose
the balance when stopping, while walking at or below a
predetermined pace, and at another such time. According to
this configuration, therefore, the balance protrusion portion is
provided for returning the foot pressure center to the foot
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pressure center route. Thereby, while walking at a slow pace
or at such another, the person can make an optimum walking
motion or the like.

[0117] Inthis case, this balance protrusion portion may be
discontinuously provided. However, preferably, the balance
protrusion portion may continuously extend over a predeter-
mined length from the heel protrusion portion (claim 13).
[0118] According to this configuration, at an early stage
when a shoe begins to touch the ground and the wearer tends
to lose the balance comparatively, the movement of the foot
pressure center can be effectively corrected.

[0119] Furthermore, in this case, it is preferable that the
bottom surface of the balance protrusion portion be substan-
tially flush with the bottom surface of the foot pressure pro-
trusion portion (claim 14).

[0120] Specifically, at an early stage when a shoe begins to
touch the ground in a walking or running motion, a person
who wears the shoes tends to be relatively unstable and lose
the balance. Therefore, if both bottom surfaces of the balance
protrusion portion and the foot pressure protrusion portion
are on one and the same plane, then at an early stage when the
sole starts to touch the ground, it can come into contact, over
a relatively wide area, with the ground, so that the balance
becomes stable earlier.

[0121] Oppositely, first, in order to bring the foot pressure
protrusion portion into contact with the ground and concen-
trate the foot pressure actively on the foot pressure protrusion
portion, preferably, the protrusion height of the balance pro-
trusion portion from the sole body may be smaller than the
protrusion height of the foot pressure protrusion portion
(claim 15).

[0122] On the other hand, a footwear according to the
present invention includes the sole according to any one of
claims 1 to 15.

[0123] According to the present invention, when a person
just wears it, the person can make an optimum walking or
running motion. Thereby, the burden imposed on the skeletal
structure or muscles of the lower half body becomes lighter to
the utmost, so that the person can make a smooth and quick
motion.

[0124] Asdescribed so far, in the sole and footwear accord-
ing to the present invention, when a person walks or runs, the
foot pressure center can be guided along a predetermined foot
pressure center route from the heel toward the vicinity of the
root of the fourth toe. Specifically, regardless of the personal
habit or the like of a wearer of footwear provided with such
soles, when the wearer walks or runs, the foot pressure center
can be guided from the heel to the vicinity of the root of the
fourth toe. Hence, such a wearer can make an optimum walk-
ing or running motion. Therefore, the burden imposed on the
skeletal structure or muscles of the legs and loins becomes
lighter, so that the wearer can walk or run stably, smoothly
and swiftly, regardless of how to walk or run.

1. A sole comprising:
a sole body which forms a bottom part of a footwear; and
a foot pressure guidance portion which is provided in this
sole body, and guides a foot pressure center correspond-
ing to the center of a pressure applied to a bottom of a
foot that moves when a person walks or runs, along a
predetermined foot pressure center route from the heel
toward the vicinity of the root of the fourth toe.
2. The sole according to claim 1, wherein the foot pressure
guidance portion is disposed on a bottom surface of the sole
body.
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3. The sole according to claim 2, wherein the foot pressure
guidance portion includes: a wide area protrusion portion
which protrudes in a predetermined area including at least a
bottom surface of a heel region of the sole body; and a foot
pressure protrusion portion which protrudes from the sole
body, along the foot pressure center route from the wide area
protrusion portion.

4. The sole according to claim 3, wherein the foot pressure
protrusion portion includes a protrusion strip which extends
along the foot pressure center route from the wide area pro-
trusion portion.

5. The sole according to claim 4, wherein the foot pressure
protrusion portion is narrower than the wide area protrusion
portion.

6. The sole according to claim 5, wherein the foot pressure
protrusion portion is formed into a belt like shape having a
substantially fixed width along the longitudinal directions
thereof.

7. The sole according to claim 3, wherein the foot pressure
protrusion portion includes a plurality of unit protrusion por-
tions on the foot pressure center route.

8. The sole according to claim 3, wherein the sole body, the
wide area protrusion portion and the foot pressure protrusion
portion are united.

9. The sole according to claim 3, wherein at least one of the
wide area protrusion portion and the foot pressure protrusion
portion is detachably attached to the sole body.

10. The sole according to claim 3, wherein the foot pressure
protrusion portion extends from a middle part of the wide area
protrusion portion in the width directions.
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11. The sole according to claim 3, wherein the protrusion
height of the foot pressure protrusion portion from the sole
body becomes gradually smaller toward the front end from
the base end thereof.

12. The sole according to claim 3, wherein the wide area
protrusion portion includes: a heel protrusion portion which
protrudes corresponding to a heel region of the sole body; and
a balance protrusion portion which protrudes from the bottom
surface of the sole body on each side of the foot pressure
protrusion portion in the width directions and restrains an
inclination in the width directions upon touching the ground.

13. The sole according to claim 12, wherein the balance
protrusion portion continuously extends over a predeter-
mined length from the heel protrusion portion.

14. The sole according to claim 13, wherein the bottom
surface of the balance protrusion portion is substantially flush
with the bottom surface of the foot pressure protrusion por-
tion.

15. The sole according to claim 13, wherein the protrusion
height of the balance protrusion portion from the sole body is
smaller than the protrusion height of the foot pressure protru-
sion portion.

16. A footwear including the sole according to claim 1.

17. A footwear including the sole according to claim 2.

18. A footwear including the sole according to claim 3.

19. A footwear including the sole according to claim 4.

20. A footwear including the sole according to claim 5.
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