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ABSTRACT

This invention provides a sole assembly for
an athletic shoe where the manufacturing process 1is
simplified. The sole assembly includes a midsole body (3)
extending from the heel part to the forefoot part of a shoe,
a corrugated sheet (4) bonded to the bottom surface of the
midsole body (3)., and a lower midsole (3') bonded to the heel
portion of the corrugated sheet (4). A corrugation (4a) is
formed at the heel portion of the corrugated sheet (4) and
an outsole (5) on the forefoot side 1s integrally formed with
the forefoot portion of the corrugated sheet (4). An outsole
(5°) on the heel side is bonded to the bottom surface of the

lower midsole (3°').
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Athletic Shoe Sole Design and Construction

BACKGROUND OF THE INVENTIC

The present invention relates to a sole
assembly. More particularly, the invention relates to the
improvement of the sole construction, which 1s comprised of
a midsole, a corrugated sheet, and an outsole.

The sole of an athletic shoe used for various
sports 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.

Running stablility as well as adequate
cushioning properties is required in athletic shoes. There
is need to prevent shoes from being deformed excessively in
the lateral or transverse direction when contacting with the
ground.

As shown 1in Japanese patent application
publication No. 11-332606, filed May 22, 1998, published
after the priority date, April 16, 1999, of the present
application, the applicant of the present invention proposes
a midsole assembly having a corrugated sheet therein, which

can prevent such an excessive lateral deformation of shoes.



10

15

20

25

CA 02305116 2000-04-12

FIGS. 5 and 6 show the midsole of the above
Japanese patent application. As shown in FIGS. 5 and 6, a
midsole 13 is comprised of an upper midsole 13a and lower
midsoles 13b, 13b’. A corrugated sheet 14 is inserted between
the upper midsole 13a and lower midsoles 13b, 13b°.

The corrugated sheet 14 extends from the heel
portion to the center of the forefoot portion of a shoe and
the upper midsole 13a is bonded to the upper face of the sheet
14. The lower midsoles 13b, 13b' are bonded to the heel
portion and forefoot portion, respectively, of the
corrugated sheet 14. The lower midsole 13b’ is also attached
to the upper midsole 13a. Under the lower midsoles 13b, 13b°
are attached outsoles 15, 15°', respectively.

Such a construction produces reslistant force
which prevents the heel portion of a midsole from being
deformed laterally or transversely when a shoe contacts with

the ground. Thereby, the transverse deformation of the heel
portion of a shoe is prevented and running stability is
secured.

However, in this case, when manufacturing the
above-mentioned sole construction, it is necessary to bond
the lower midsole 13b to the heel portion of the corrugated
sheet 14 and to bond the lower midsole 13b° to the forefoot
portion of the corrugated sheet 14. Furthermore, attachment

of the outsole 15 to the lower midsole 13b as well as
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attachment of the outsole 15° to the lower midsole 13b’ is
required, which makes the manufacturing process rather
complicated.

The main object of the present inventlion 1s
to provide a sole assembly for an athletic shoe that can

simplify the manufacturing process.

JMMARY OF THE INVENTIOI]

The present invention 1s directed to a sole
assembly for an athletic shoe. In a preferred embodiment,
the sole assembly comprises a midsole body extending from
the heel part to the forefoot part of the shoe, a corrugated
sheet or wavy sheet having a heel portion and a forefoot
portion, and a lower midsole attached to the heel portion
of the corrugated sheet. The corrugated sheet is made of
elastic material. At least the heel portion of the corrugated
sheet has a corrugation and the forefoot portion of the
corrugated sheet is integrally formed with the outsole on
the forefoot side. The heel and forefoot portions of the
corrugated sheet are attached to the bottom surface of the
midsole body, and an outsole 1s attached under the lower
midsole. The corrugated sheet 1s preferably made of
elastomer. The elastomer may be polyurethane elastomer,
polyamide elastomer, polyolefine elastomer, polystyrene

elastomer, or polyester elastomer. More preferably, the
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corrugated sheet is made of solid rubber. The so0lid rubber
may be styrene-butadiene-rubber, chloroprene-rubber,
isoprene-rubber, butadiene-rubber, nitrile-rubber, or
natural rubber. The solid rubber preferably has a Shore
hardness of from 50 to 85 at A scale. More preferably, the
Shore hardness of the solid rubber is 55 £ 5 at A scale.

According to the present 1invention, the
outsole on the forefoot side is integrated with the forefoot
portion of the corrugated sheet. Such an integrated molding
is more easily conducted by making the corrugated sheet of
solid rubber. The manufacturing process of the sole
construction of the present invention is as follows:

First, a corrugated sheet having a forefoot
portion integrated with an outsole on the forefoot side is
attached to the bottom surface of a midsole body. Thereafter,
a lower midsole 1is attached to the heel portion of the
corrugated sheet and then, an outsole on the heel side is
attached to the bottom surface of the lower midsole.

Thus, the present 1invention not only
eliminates the process of bonding the lower midsole to the
forefoot portion, but 1t also eliminates the process of
bonding the outsole to the forefoot portion of a shoe, which
causes the number of parts to be reduced and causes the
manufacturing process to be simplified.

Moreover, because the outsole and corrugated
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sheet are integrally formed with each other on the forefoot
side of the midsole body, when the sole construction bends,
peal of the outsole will not occur by the peal stress

generated on the boundary between the outsole and corrugated

sheet.

For a more complete understanding of the
invention, reference should be made to the embodiments
illustrated 1in 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 side view of an athletic shoe
incorporating the sole construction of the preferred
embodiment of the present invention.

FIG. 2 1s an enlarged side view of the sole
construction of FIG. 1.

FIG. 3 1s a top plan view of the sole
construction of FIG. 1.

FIG. 4 isabottomviewof the sole construction
of FIG. 1.

FIG. 5 1s a perspective view of a midsole
assembly proposed by the applicant of the present invention.

FIG. 6 1s a side view of a midsole assembly

proposed by the applicant of the present invention.
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Turning now to the drawings, FIGS. 1 to 4
illustrate the sole construction of the present invention.
As shown in FIGS. 1 to 3, a sole of an athletic shoe 1 comprises
a midsole body 3 provided under an upper 2 and extending from
the heel part to the forefoot part of the shoe 1, a corrugated
sheet 4 placed at the bottom of the midsole body 3, a lower
midsole 3' placed at the heel portion of the corrugated sheet
4, and outsoles 5, 5' directly contacting with the ground.
The outsole 5 1is provided at the bottom of the forefoot
portion of the corrugated sheet 4. The outsole 5' is provided
at the bottom of the lower midsole 3°'.

The midsole body 3 and the lower midsole 3°
are provided in order to absorb a shock load imparted on the
heel part of the shoe 1 when an athlete lands on the ground.

The midsole body 3 and the lower midsole 3°

are 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 is used to form the midsole body 3 and
the lower midsole 3°'.

The corrugated sheet 4 extends from the heel
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part to the forefoot part of the shoe 1 in the same manner

as the midsole body 3. The upper surface of the corrugated

sheet 4 1s bonded to the lower surface of the midsole body
3. The corrugated or wavy portion 4a is formed at the heel
portion of the corrugated sheet 4. The outsole 5 1is
integrally formed with the bottom surface of the forefoot
portion of the corrugated sheet 4.

The outsole 5 is comprised of several parts,
as 1s clearly seen in FIG. 4. In addition, slip preventing
grooves or protrusions (not shown) are provided at the
contact face of the outsole 5.

The corrugated sheet 4 and the outsole 5 are
made of so0lid rubber. The so0lid rubber may be styrene-
butadiene-rubber, chloroprene-rubber, 1isoprene-rubber,
butadiene-rubber, nitrile-rubber, or natural rubber. The
Shore hardness of the solid rubber is 50 to 85, preferably
55 £ 5, at A scale. In this case, at the time of forming the
corrugated sheet 4, the outsole 5 1is easlily formed
integrally with the corrugated sheet 4. In addition, the
corrugated sheet 4 may be formed of rubber material or
elastic material different from the outsole 5. Furthermore,
the corrugated sheet may be formed of elastomer such as
polyurethane-elastomer, polyamide elastomer, polyolefine
elastomer, polystyrene elastomer, or polyester elastomer.

The lower midsole 3’ is bonded to the bottom
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surface of the heel portion of the corrugated sheet 4. The
outsole 5° is bonded to the bottom surface of the lower
midsole 3°. The outsole 5’ is also made of solid rubber. Slip
preventing grooves or protrusions (not shown) are provided
at the contact face of the outsole 5'.

The manufacturing process of the sole
construction of the present invention 1is as follows:

First, a corrugated sheet 4 having a forefoot
portion integrated with an outsole 5 is bonded to the bottom
surface of the midsole body 3. Thereafter, a lower midsole
3° is bonded to the heel portion of the corrugated sheet 4
and then, an outsole 5’ is bonded to the bottom face of the
lower midsole 3°.

In this way., the present invention not only
eliminates the process of bonding the lower midsole to the
forefoot portion, but it also eliminates the process of
bonding the outsole 5 to the forefoot portion of the shoe

l, which causes the number of parts to be reduced and the
manufacturing process to be simplified.

Moreover, because the outsole 5 and corrugated
sheet 4 are formed integrally with each other on the forefoot
side of the midsole body 3, when the sole construction bends,
peal of the outsole will not occur by the peal stress
generated on the boundary between the outsole 5 and

corrugated sheet 4.
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In addition, when a shoe 1 lands on the ground,
the heel portion of the midsole tends to be less deformed
in the transverse direction due to the action of the
corrugated portion 4a of the corrugated sheet 4. Thereby,
lateral movement of the heel portion of the shoe 1 can be
prevented and running stability can be ensured.

The corrugated portion of the corrugated sheet
4 may be formed not only at the heel part but at the forefoot
part of the shoe 1.

Those skilled in the art to which the invention
pertains may make modifications and other embodiments
employing the principles of this invention without departing
from 1ts spirlit or essential qharacteristics particularly
upon considering the foregoing teachings. The described
embodiments and examples are to be considered in all respects
only as illustrative and not restrictive. The scope of the
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, vet still fall within

the scope 0of the invention.

What 1is claimed 1is:
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l. A sole assembly for an athletic shoe
comprising:

a midsole body extending from the heel part
to the forefoot part of said shoe;

a corrugated sheet made of elastic material,
sald sheet having a heel portion and a forefoot portion, at
least said heel portion of said sheet having a corrugation,
an outsole on the forefoot side being integrally formed with
sald forefoot portion of said sheet, said heel and forefoot
portions of said sheet being bonded to the bottom surface
of said midsole body; and

a lower midsole being bonded to the heel
portion of saild corrugated sheet, an outsole on the heel side

being bonded to the bottom surface of said lower midsole.

2. The sole assembly of claim 1, wherein said

elastic material is so0lid rubber.

3. The sole assembly of claim 1, wherein said

elastic material is elastomer.

4. The sole assembly of claim 2, wherein said

so0lid rubber is any one of the rubber selected from the group

- 0of rubber consisting essentially of styrene-butadiene-

rubber, chloroprene-rubber, isoprene-rubber, butadiene-

-10-
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rubber, nitrile-rubber, and natural rubber.

5. The sole assembly of claim 3, wherein said
elastomer is any one of the elastomer selected from the group
of elastomer consisting essentially of polyurethane
elastomer, polyamlide elastomer, polyolefine elastomer,

polystyrene elastomer, and polyester elastomer.

6. The sole assembly of claim 2 or 4, wherein
said so0lid rubber has a Shore hardness of from 50 to 85 at

A scale.

7. The sole assembly of claim 2 or 4, wherein

said solid rubber has a Shore hardness of 55 + 5 at A scale.

8. The sole assembly of claim 3 or 5, wherein
sald elastomer has a Shore hardness of from 50 to 85 at A

scale.

9. The sole assembly of claim 3 or 5, wherein

said elastomer has a Shore hardness of 55 £ 5 at A scale.

-11-
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