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ABSTRACT

A midsole assembly for an athletic shoe

comprises a midsole 3 formed of soft elastic material, a
corrugated sheet 4 interposed in the heel portion of the

5 midsole 3, a plurality of transverse holes 6, 7 formed at
the contact regions of the midsole 3 with the corrugated
sheet 4, and through holes 10, 11 extending vertically and

communicating with the transverse holes 6, 7. In using this
shoe, air flows into the shoe through the transverse holes
10 6, 7 and the through holes 10, 11, and thus, good ventilation
can be acquired especially at the heel portion of the inside
of the shoe. Moreover, because the shape of the transverse
holes 10, 11 is maintained bY the action of the corrugated
sheet 4, the transverse holes 6, 7 can be prevented from being
15 crushed by the impact load applied onto the midsole 3 at the

time of impacting the ground. In such a way, ventilation can

be secured in an athletic shoe as well.
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ITITLE OF THE INVENTION

Athletic Shoe Midsole Design and Construction

SACKGROUND OF THE INVENTION

The present invention relates to an athletic
shoe midsole design and construction, and more particularly,
to a midsole assembly having a vent or vent hole formed in
a midsole.

The sole of an athletic shoe is generally
comprised of a midsole and an outsole. The midsole is
typically formed of soft elastic material in order to ensure
adequate cushioning properties. The outsole is fitted under
the midsole and directly contacts with the ground.

Preferably, ventilation of a shoe is required
in a degree when wearing a shoe. Various kinds of shoes with
vent holes have conventionally been proposed.

For instance, the Japanese patent application
laying open publication No. 8-131204 discloses a plurality
of transverse holes formed at a body portion of the bottom
member of a shoe and a plurality of vertical holes also formed
at a body portion of the bottom member. The vertical holes
communicate with the transverse holes and penetrating
through the insole. The Japanese utility model application

examined publication No. 63-43923 shows a plurality of

through holes penetrating through the upper member of a sole
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in the thickness direction and a plurality of grooves formed
at the lower member of the sole. Each of the grooves
corresponds to each of the through holes.

In both cases, the air flows into a shoe through
the transverse holes and the vertical holes, or the through
holes and the grooves. Thus, ventilation of the inside of
a shoe 1is acquired.

In the prior art construction, however,
transverse holes or grooves are merely formed on the body
portion or the lower member made of rubber or the like. Thus .
1n the case of an athletic shoe to which impact load is applied
at the time of impacting the ground, the transverse holes
or the grooves are deformed and crushed by the compressive
deformation of the body portion or the lower member. As a
result, ventilation of the inside of a shoe is interrupted.

The object of the present invention is to

provide a midsole assembly for an athletic shoe that can

ensure ventilation of a shoe.

AR O F v§C N Y D WJ N
The present invention provides a midsole
assembly for an athletic shoe.

In one embodiment, a midsole assembly
comprises a midsole formed of soft elastic material, a

transverse hole extending laterally and formed at least at
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the heel portion of the midsole, a retention member for
retaining the shape of the transverse hole, and a vent hole
extending vertically and communicating with the transverse
hole and having an open end on the plantar contact face of
the heel portion of the midsole.

In another embodiment, the profile of the
retention member conforms to at least a portion of the
sectional shape of the transverse hole and the retention
member 1is arcuate, semi-circular, or circular in cross
section.

In still another embodiment, the retention
member is formed of a corrugated sheet interposed in at least
the heel portion of the midsole, and the transverse hole is
formed at the contact regions of the midsole with the
corrugated sheet.

In a further embodiment, a vertically
extending through hole is formed at a midfoot portion, or
a plantar arch portion of a midsole, and a longitudinally
extending vent passage, in connection with the vertically
extending through hole, is formed at a forefoot portion of
a midsole. Besides, a vertically extending vent hole, in
communication with the longitudinally extending vent
passage, 1is formed at the forefoot portion and open at the
plantar contact face of the forefoot portion of the midsole.

In a still further embodiment, the openings
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width direction, and a groove extending in a general shoe
width direction, in connection with these openings, is
formed on the bottom side of the forefoot portion.

In an additional embodiment, a vertically
extending through hole is formed at a midfoot portion of a
midsole, and a groove extending in a general shoe width
direction, in communication with the vertically extending
through hole, is formed at the midfoot portion.

In a preferred embodiment, a midsole assembly
comprises a midsole formed of soft elastic material, a
corrugated sheet interposed in at least the heel portion of
the midsole, a plurality of laterally extending transverse
holes formed at the contact regions of the midsole with the
corrugated sheet, and a plurality of vertically extending
vent holes, in communication with the transverse holes,
formed and open at the plantar contact face of the heel
portion of the midsole. Amidsole assembly of this embodiment
further comprises a vertically extending through hole formed
at the midfoot portion of the midsole, a longitudinally
extending groove, in connection with the vertically
extending through hole at the midfoot portion, formed at the

forefoot portion of the midsole, and a plurality of

vertically extending vent holes, in communication with the
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longitudinally extending groove at the forefoot portion,
formed at the forefoot portion of the midsole and open at
the plantar contact face of the forefoot portion. A midsole
assembly of this embodiment still further comprises a
concave, or a recess, formed at an opening portion of the
vertically extending through hole on the bottom side of the
midfoot portion, and a cover portion covering a portion of
the concave, formed at a portion of the corrugated sheet and
disposed oppositely to the opening portion of the vertically
extending through hole.

In use of a shoe, the air is introduced into
the shoe through a transverse hole formed at the heel portion
of a midsole and a vent hole communicating with the
transverse hole, and thus, ventilation can be acquired
inside the shoe, especially at the heel portion. Moreover,
in this case, because a retention member for retaining the
shape of the transverse hole is provided, the transverse hole
can be prevented from being deformed and crushed even when
a midsole is compressively deformed by the impact load at
the time of impacting the ground. Thus, even in an athletic
shoe, ventilation can be realized and secured.

When the retention member is formed of a
corrugated sheet, which is hard to be deformed, by the action
of the corrugated sheet, compressive deformation of the

midsole is restrained and the shape of the transverse hole
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1s maintained. Thus, the transverse hole can be prevented
from being deformed and crushed even in the case of impact
loading onto the midsole. Also, the heel portion of the
midsole can be prevented from being deformed transversely
by the action of the corrugated sheet, which enables to
acquire running stability at the time of impacting the
ground.

Moreover, the corrugated sheet allows for
smooth restoration of the transverse hole after deformation,
and as a result, efficient ventilation can be attained by
the pumping action. Furthermore, when the corrugated sheet
with higher elasticity is used, the transverse hole becomes
hard to be worn, and ventilation of a shoe can be maintained
during a prolonged period.

When a vertically extending through hole is
formed at a midfoot portion, or a plantar arch portion, the
ailr is introduced into a shoe through this through hole, and
thus, ventilation can be attained inside a shoe, especially
at the midfoot portion. Moreover, in this case, because the
air is introduced into a shoe through the vertically
extending through hole to a longitudinally extending air
passage such as a groove at the midfoot portion and to an
air vent hole at a forefoot portion, ventilation can be
attained inside the shoe at the forefoot portion as well.

When the openings of the air vent holes on the
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bottom side of the forefoot portion are aligned in a width
or lateral direction, and a laterally extending groove, in
communication with these openings, are formed on the bottom
side of the forefoot portion, flexibility of the forefoot
portion of the midsole can be improved by this groove.

When a laterally extending groove and a
vertically extending through hole are formed at a midfoot
portion, the air is introduced into a shoe through these
groove and through hole, and thus, ventilation can be
acquired inside the shoe, especially at the midfoot portion.

When a corrugated sheet, or a wavy sheet, is
provided in the midsole, compressive deformation of the
midsole 1is restrained, and the shape of a transverse hole
i1s maintained. Thus, even in the case of impact loading onto
the midsole, deformation of the transverse hole can be
prevented and ventilation can be secured inside a shoe,
especially at the heel portion. Besides, transverse
deformation of the heel portion of the midsole can be
prevented and running stability can be secured at the time
of impacting the ground.

Also, in this case, ventilation is attained
at the midfoot portion as well through a vertically extending
through hole. Besides, ventilation at the forefoot portion

1s acquired through vertically extending vent hole formed

at the forefoot portion.
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Moreover, the opening portion of the through
hole on the bottom side can be prevented from being exposed
to the ground by a cover portion, which is disposed
oppositely to the opening portion of the through hole, and
covers a portion of a recess on the bottom side of the midfoot
portion.

Thus, water, sand, dust or the like outside
a shoe 1is restrained from entering the inside of the shoe
via a through hole at the midfoot portion at the time of
impacting the ground. As a result, this shoe can be used as

an outdoor shoe.

BRIEF DESCRIPTION OF THE DRAWINM

For a more complete understanding of the
invention, reference should be made to the embodiments
lllustrated in greater detail in the accompanying drawings
and described below by way of examples of the invention. In
the drawings, which are not to scale:

FIG. 1 is a lateral side view of an athletic
shoe (left foot side) incorporating the midsole construction
of the present invention.

FIG. 2 1s a top plan view of the left foot side
midsole construction of the present invention.

FIG. 3 1s a lateral side view of the midsole

construction of FIG. 2.
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FIG. 4 is a medial side view of the midsole

construction of FIG. 2.

FIG. 5 1is a bottom view of the midsole

construction of FIG. 2.

5 FIG. 6 is a cross sectional view of FIG. 5 taken

along line VI-VI.
FIG. 7 is a perspective view of the upper
midsole of the midsole construction of FIG. 2, showing a

corrugated sheet fitted on the bottom side of the upper

10 midsole.

FIG. 8 1is a perspective view of the upper
midsole of the midsole construction of FIG. 2, showing the
bottom side of the upper midsole without a corrugated sheet.

FIG. 9 is a lateral side view of an athletic

15 shoe (left foot side) incorporating another embodiment of
the midsole construction of the present invention.

FIG. 10 1s a lateral side view of the midsole

construction of FIG. 9.

20 % T 2 . C RTE ON OF

Turning now to the drawings, FIG. 1
lllustrates an athletic shoe incorporating the midsole
construction of the present invention. The sole of this

athletic shoe 1 comprises a midsole 3, a corrugated sheet

25 4 and an outsole 5 directly contacting with the ground. The
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midsole 3 is fitted to the bottom of an upper 2. The corrugated
sheet 4 having a wavy configuration is interposed in the
midsole 3. The outsole 5 is fitted to the bottom of the midsole
3.

The midsole 3 is provided in order to absorb
impact load imparted on the bottom of the shoe 1 when an
athlete gets down onto the ground. The midsole 3 is comprised
of an upper midsole 3a and a lower midsole 3b that are
respectively disposed on the top and bottom surfaces of the
corrugated sheet 4. That is, the corrugated sheet 4 is
interposed between the upper midsole 3a and the lower midsole
3b, and the sheet 4 is integrated with the upper and lower
midsoles 3a, 3b. Also, the upper midsole 3a extends from the
heel portion to the forefoot portion of a shoe 1, whereas
the lower midsole 3b is disposed mainly at the heel portion.

The midsole 3 is generally formed of soft
elastic material having good cushioning properties.
Specifically, thermoplastic synthetic resin foam such as
ethylene-vinyl acetate copolymer (EVA), thermosetting resin
foam such as polyurethane (PU), or rubber material foam such
as butadiene or chloroprene rubber are used.

The corrugated sheet 4 is preferably formed
of thermoplastic resin such as thermoplastic polyurethane
(TPU) of comparatively rich elasticity, polvamide elastomer

(PAE), ABS resin or the like. Alternatively, the corrugated

-10-
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sheet 4 is formed of thermosetting resin such as epoxXy resin,
unsaturated polyester resin and the like. The corrugated
sheet may be formed of a plate made of elastic metal, or a
meshed sheet made of elastic metal fibers.

At the contact portions of the midsole 3 with
the corrugated sheet 4 are formed a plurality of transverse
holes 6, 7 extending laterally (into the page of FIG. 1).

As shown in FIGS. 2-5, the corrugated sheet
4 extends from the heel portion A to the midfoot portion B,
or a plantar arch portion, of the midsole 3, and it is
comprised of a heel portion 4a having configuration and a
generally planar midfoot portion 4b formed integrally with
the heel portion 4a. The broken line extending in the lateral
direction at the heel portion 4a of FIG. 2 shows a crest or
a trough of corrugation of the corrugated sheet 4.

As 1s clearly seen from FIGS. 2-5 and 8, the
transverse hole 6 penetrates through the lower midsole 3b
laterally, or extends from the medial side to the lateral
side of the lower midsole 3b, whereas the transverse hole
7 extends from the lateral side to the central portion of
the upper midsole 3a, and has an opening end on the lateral
side and a closed end on the central portion of the upper
midsole 3a. The transverse holes 6, 7 are easy to be formed,
because these holes are formed on the contact faces between

the upper and lower midsoles 3a, 3b.

-11-
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In addition, these transverse holes 6, 7 are
originally provided in order to cause the corrugated sheet
to deform easily at the formed portions of the transverse
holes to improve the cushioning properties at the time of
impacting the ground, and in order to make the whole midsole
lighter in weight, as shown in Japanese patent application
laying open publication No. 11-346803.

As shown in FIGS. 2 and 3, the upper midsole
3a 1s formed with a plurality of vertically extending through
holes 10, or vent holes, communicating with the transverse
holes 7 and having opening ends on the plantar contact face
30 of the heel portion A of the upper midsole 3a. Similarly,
the upper midsole 3a is formed with a plurality of \}ertically
extending through holes 11, or vent holes, communicating
with the transverse holes 6 via holes 40 (FIG. 7) formed in
the midsole 4 and having opening ends on the plantar contact
face 30 of the heel portion A of the upper midsole 3a. At
least either one of the through holes 10, 11 is provided in
this embodiment.

As mentioned above, the transverse holes 6,
7 are formed on the contact faces between the upper and lower
midsoles 3a, 3b, thereby allowing the through holes 10, 11
to be formed only in the upper midsole 3a, and the through
holes 10, 11 can be formed with ease.

The midfoot po'rtion B of the upper midsole 3a,

~12-
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shown in FIGS. 2 and 8, is formed with a vertically extending
through hole 31. A concave portion, or a recess 32 ., 1s formed
at the opening portion of the through hole 31 on the bottom
side. On the plantar contact side of the forefoot portion
C of the upper midsole 3a are provided a plurality of grooves
33 extending longitudinally and communicating with the
recess 32. The grooves 33 are connected with the recess 3?2
via grooves 33’ in connection with the recess 32 and formed
on the bottom side of the midfoot portion B.

A groove 34 extending in the generally lateral
direction, or the generally shoe width direction, is formed
on the bottom surface of the forefoot portion C of the upper
midsole 3a. A plurality of through holes 35, or vent holes,
penetrating vertically through the upper midsole 3a are

formed in the groove 34, and the through holes 35 are in

midsole 3a. Alternatively, a longitudinally extending vent
passage formed inside the forefoot portion C of the upper
midsole 3a may take the place of the groove 33.

As shown in FIG. 6, a cover 50 made of
transparent resin (not shown in FIGS. 5, 7 and 8) is provided

at the opening portion of the groove 34. This cover 50
prevents water, sand or the like outside a shoe from being

soaked or introduced into the inside of the shoe through the

-13-
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opening portion of the through hole 35 on the bottom side
when the shoe contacts with the ground. The groove 34
improves the flexibility of the forefoot portion of the
midsole. The laterally extending groove similar to the

groove 34 may be formed at the recess 32 of the midfoot portion

B.

As shown in FIGS. 5 and 7, at the portion of
the corrugated sheet 4 corresponding to the recess 31 at the
midfoot portion B of the upper midsole 3a are formed holes
42 and band-like cover portions 41, each of which is

positioned against the opening portion of the through hole
31.

In use of the shoe 1, the air is introduced
into the inside of the shoe through the transverse holes 6,
7 formed at the heel portion of the midsole 3 and the through
holes 10, 11 communicating with these holes 6, 7. Thus,
ventilation can be acquired inside the shoe, especially at
the heel portion.

Also, in this case, because the compressive
deformation of the midsole 3 is restrained by the action of
the corrugated sheet 4 provided at the heel portion of the
midsole 3, and the corrugated sheet 4 itself supports the
shape of the transverse holes 6, 7, the holes 6, 7 are
prevented from being crushed by the impact load applied onto

the midsole 3 and thus, ventilation can be attained inside

~14-
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3 1s prevented and running stability can be secured at the
time of impacting the ground.

Moreover, smooth restoration of the deformed
transverse holes 6, 7 can be attained by the action of the
corrugated sheet 4, which causes pumping action, thereby
acquiring efficient ventilation. Also, when the corrugated
sheet with rich elasticity is used, the transverse holes 6,
7 become hard to be worn and shrunk, which enables to maintain
prolonged ventilation of the shoe. The fiber reinforced
plastics or metal may be used as a member with rich
elasticity.

Furthermore, the air is introduced or flown
into the inside of the shoe 1 through the hole 42 of the
corrugated sheet 4 and the openings of the vertically
extending through holes 31 at the midfoot portion of the
midsole 3, thereby allowing for ventilation inside the shoe,
especially at the midfoot portion, or plantar arch portion.
Besides, the air is introduced into the forefoot portion not
only through the recess 32 of the midfoot portion to the
groove 33 and the through hole 35 but through the groove 34
of the forefoot portion and the through hole 35. Thus,
ventilation of the forefoot portion inside the shoe can be

acquired.

-15-
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Also, in this case, the cover portion 41 of
the corrugated sheet 4 covers a portion of the recess 32 of
the midfoot portion and is positioned against the opening
portion of the through hole 31, thereby preventing the
opening portion of the through hole 31 from being directly
exposed to the ground. Thus, water, sand, dust and the like
outside the shoe are hindered from entering the inside of
the shoe. As a result, the shoe 1 can be used as an outdoor
shoe.

Additionally, in this embodiment, the shoe 1
1s ventilated through the transverse holes 6, 7 originally
provided for improving the cushioning properties of the
midsole 3, which is different from the conventional shoe with
the conventional vent holes. Thus, aesthetic appearance of

a shoe will not be impaired.
FIGS. 9 and 10 depict an alternative
embodiment of the midsole construction of the present

embodiment. As shown in FIGS. 9 and 10, a plurality of round

holes 37 extending laterally are formed on the contact faces

between the upper and lower midsoles 3a, 3b. In the upper

midsole 3a are formed a plurality of through holes 39, or

vent holes, in connection with the lateral holes 37,

extending vertically and having opening ends on the plantar
contact face 30 of the heel portion of the upper midsole 3a.

A tubular member 38 with annular cross section

-16-
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tomaintain the shape of the lateral hole 37. Also, the length
of the tubular member 38 is adjusted such that it does not
block the communicating portion with the through hole 39
inside the lateral hole 39. In alternative., this
communicating portion of the tubular member 38 may be formed
with a notch in connection with the through hole 39.

In this case, the air is introduced into the
inside of the shoe through the lateral hole 37 and the
transverse hole 39 in communication with the lateral hole
37. Thus, ventilation can be attained inside the shoe,
especlally at the heel portion. Also, in this case, because
the tubular member 38 maintains the shape of the lateral hole
37 so that the lateral hole 37 cannot be deformed to be crushed
in the case of impact loading onto the midsole 3, ventilation
inside the shoe can be secured.

In addition, a semi-circular or arcuate member
can take the place of the tubular member 38 having annular
cross section. Which shape of the member is used depends on
the sectional shape of the lateral hole 37, but the shape
of the member may be determined so as to conform to at least
a portion of the sectional shape of the lateral hole 37.

Those skilled in the art to which the invention

pertains may make modifications and other embodiments

-17-
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employing the principles of this invention without departing
from its spirit or essential characteristics particularly

upon considering the foregoing teachings. The described

invention is, therefore, indicated by the appended claims
rather than by the foregoing description. Consequently,
while the invention has been described with reference to
particular embodiments and examples, modifications of
structure, sequence, materials and the 1like would be
apparent to those skilled in the art, yet still fall within

the scope of the invention.

What 1s claimed is:

-18-
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1. A midsole assembly for an athletic shoe
comprising:

a midsole formed of soft elastic material and
having at least a midsole heel portion provided at the
heel region of said shoe, said midsole portion having a
foot contact surface; and

a corrugated sheet having corrugations and
being interposed in at least the midsole heel portion;

sald midsole heel portion having a transverse
hole formed therein, said transverse hole extending in
the shoe width direction;

sald corrugated sheet following the contour of
the upper side surface of said transverse hole;

sald midsole heel portion further having a
first vent hole formed therein, said first vent hole
extending upwardly and opening at the foot contact
surface of said midsole heel portion; and

sald corrugated sheet having a through hole
extending thereinto and providing a connection between

sald first vent hole and said transverse hole.

2. The midsole assembly for an athletic shoe
according to claim 1, wherein said midsole further
comprises a midsole midfoot portion, said midsole midfoot
portion having a second vent hole that extends upwardly

through the thickness direction.

3. The midsole assembly for an athletic shoe
according to claim 1 or claim 2, wherein said midsole
further comprises a midsole forefoot portion, said
midsole forefoot portion having a longitudinally
extending vent passage that extends substantially along
the length of the shoe and that communicates with said

second vent hole, said midsole forefoot portion further
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having a third vent hole that extends upwardly through
the thickness direction and that communicates with said

vent passage.

4. The midsole assembly for an athletic shoe
according to claim 3, wherein said midsole forefoot
portion further comprises a lateral groove formed on the
bottom surface, sailid lateral groove extending
substantially along the shoe width direction and
communicating with the opening portion of said third vent
hole on the bottom surface of said midsole forefoot

portion.

5. The midsole assembly for an athletic shoe
according to claim 2, wherein said midsole midfoot
portion comprises a recess formed on the bottom surface
of saild midsole midfoot portion, said recess disposed at
the opening portion of said second vent hole, said
corrugated sheet having a cover portion that covers a

portion of sald recess.

6. The midsole assembly for an athletic shoe
according to claim 5, wherein said cover portion of said
corrugated sheet 1s disposed opposite the opening portion

of said second vent hole.

7. The midsole assembly for an athletic shoe
according to claim 5, wherein said corrugated sheet
comprises an aperture that is formed adjacent said cover
portion and that is not contraposed against the opening

portion of said second vent hole.
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