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(54) MIDSOLE FOR SPORT SHOE

(57) The present invention relates to a piece (1), for
example a midsole, for a sport shoe. The lower surface
(21) of its front part (20) is split into two lateral parts (23,
24) by a longitudinal groove (25). The front part (20) is

delimited, on its read side, by two side grooves (26, 27)
such that a first side groove (26) delimits the rear side of
the first lateral part (23) and a second side groove (27)
delimits the rear side of the second lateral part (24).
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Description

Field of the invention

[0001] The present invention relates to a piece for sport
footwear, for example a midsole.

Background of the invention

[0002] Midsoles for sport shoe are often made of foam.
Foam provides some flexibility, which, in turn, provide a
good balance and a good grip to the ground to the user
making sport.

Summary of the invention

[0003] An object of the present invention is to provide
a piece for sport shoe providing especially good balance
and grip to the ground.
[0004] The invention provides a piece for a sport foot-
wear to be worn by a user, the piece comprising a main
element comprising a front part and a rear part and having
a lower surface and an upper surface, the front part hav-
ing a lower surface comprising:

• a first lateral part, and
• a second lateral part,

the first lateral part and a second lateral part being
longitudinally separated by a longitudinal groove
having:

• a first end at a front end of the main element and

• a second end connected to:

+ a first side groove ending at a first lateral
side of the main element, and
+ a second side groove ending at a second
lateral side of the main element.

[0005] The piece of footwear according to the invention
provides especially good balance and grip to the ground
because of the longitudinal groove that makes easier the
side bending of the main element, and of the side grooves
that make easier the longitudinal bending of the main
element. The piece according to the invention is espe-
cially interesting for trail running footwear.
[0006] The longitudinal groove preferably opens on the
front face of the main element. The first side groove pref-
erably opens on the first lateral side of the main element.
The second side groove preferably opens on the second
lateral side of the main element. The shape made by the
longitudinal and the two side grooves looks like a T, an
Y or a γ. The longitudinal groove and the first side groove
separate the first lateral part from the rest of the lower
surface; and the longitudinal groove and the second side
groove separate the second lateral part from the rest of
the lower surface.

[0007] The side grooves start second end of the lon-
gitudinal groove and move away from it transversally,
towards the lateral sides of the main element, and also
preferably longitudinal, towards the rear part.
[0008] The longitudinal groove may have a width be-
tween 5 mm and 15 mm. The side grooves may have a
width between 5 mm and 15 mm. The longitudinal groove
may have a depth between 5 mm and 30 mm. The side
grooves may have a width between 30 mm and 15 mm.
[0009] Transversally, the lower surface of the front part
is split in only two portions, which are the first lateral part
and the second lateral part. The first lateral part and the
second lateral part are preferably not split transversally
or longitudinally.
[0010] The front part is delimited, on its read side, by
the two side grooves: the first side groove delimits the
rear side of the first lateral part and the second side
groove delimits the rear side of the second lateral part.
[0011] The piece may also be called "midsole" or "mid-
dle sole". It is typically placed between an insole, which
is in contact with the user’s sock, and the outsole, which
forms, at least partially, the external sole. Preferably, the
outsole does not close the lateral openings of the lateral
grooves. It may close the front opening of the longitudinal
groove. The outsole may cover, or not, the longitudinal
groove and the side grooves.
[0012] The piece may comprise several parts that may
be integral or not. The main element is preferably one-
piece. However, it may comprise several pieces (directly
or indirectly attached) without departing the scope of the
present invention.
[0013] The front part is located, at least partially, on
the front of the instep arch, below the ball and the toes.
The rear part is located, at least partially, behind the in-
step arch, below the heel.
[0014] The first lateral part is the lateral part corre-
sponding to the interior side of the foot. It may be called
"medial part". The second lateral part is the lateral part
corresponding to the exterior side of the foot. It may be
called "external lateral part".
[0015] In an embodiment, the longitudinal groove is
designed to be located, at least partially, below the slot
between the big toe and the second toe of the user. The
longitudinal groove is designed to be parallel to the slot
between the big toe and the second toe of the user.
[0016] In an embodiment, the first lateral part is de-
signed to be located at least below the big toe and the
front head of the metatarsus corresponding to the big toe.
[0017] In an embodiment, the second lateral part is de-
signed to be located at least below the third, fourth and
fifth toes and the front heads of the metatarsus of the
third, fourth and fifth toes.
[0018] In an embodiment, the first lateral part and the
second lateral part cover at least 15% of the lower surface
of the main element.
[0019] In an embodiment, each of the longitudinal
groove, the first side groove and the second side groove
has the shape of a line without bifurcation. These specific
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designs of the front part of the main element provides an
especially good balance to the body and grip to the
ground.
[0020] In an embodiment, the main element comprises
keratin or a keratin-based material, or is in keratin or in
a keratin-based material. Keratin is especially wear re-
sistant. Moreover, it is cheap and sustainable. The main
element may also comprise a polymer like ethylene-vinyl
acetate. The main element may be in foam.
[0021] In an embodiment, the piece comprises a first
plate located below the first lateral part, fixed to the first
lateral part and more rigid than the first lateral part; and
a second plate located below the second lateral part,
fixed to the second lateral part and more rigid than the
second lateral part. The first and second plates may for
example be in carbon fiber or may comprise carbon fiber.
The first and second plates may have a thickness be-
tween 1,0 mm and 1,5 mm. The first and second plates
are preferably flat.
[0022] In an embodiment, the piece comprises a stiff-
ening element comprising a longitudinal arm located
above the longitudinal groove, a first side arm located
above the first side groove, and a second side arm lo-
cated above the second side groove. The stiffening ele-
ment is preferably in a more rigid material than the main
element. The three arms are arranged as a T, a Y or a
γ. The stiffening element may for example be in carbon
fiber or may comprise carbon fiber. The stiffening ele-
ment may be in a polymer, like polyurethane. The upper
surface of the front part preferably comprises a recess
with three arms to accommodate the stiffening element.
[0023] In an embodiment, the rear part comprises a
lower surface having an external part, and an internal
part surrounded by the external part, the internal part
extending lower than the external part. The internal part
has thus the shape of a bump that improves the gripping
to the ground. The bump may have a thickness of at least
1 mm over the external part. The internal part is preferably
surrounded by a first rear groove.
[0024] In an embodiment, the internal part is concave
at a front end and convex at a rear end.
[0025] In an embodiment, the internal part covers at
least 5% of the lower surface of the main element.
[0026] In an embodiment, the piece comprises a block-
ing system inside the longitudinal groove, the first side
groove and the second side groove. The blocking system
prevents that stones enter inside the grooves. The block-
ing system may comprise any of the following elements
or a combination of at least two of them: a net, a foam,
a bent sheet or ribbon, a grid.
[0027] The invention also relates to a sole and a foot-
wear comprising such a piece.

Brief description of the figures

[0028] For a better understanding of the present inven-
tion, reference will now be made, by way of example, to
the accompanying drawings in which:

- Figure 1 is an exploded view of a sole according to
an embodiment of the invention,

- Figure 2 is a bottom view of several elements of a
sole according to an embodiment of the invention,

- Figure 3 is a sectional longitudinal view of a sole
according to an embodiment of the invention,

- Figure 4 is a sectional transversal view of a rear part
of a sole according to an embodiment of the inven-
tion,

- Figure 5 is a sectional transversal view of a front part
of a sole according to an embodiment of the inven-
tion,

- Figure 6 is a side view of several elements of a sole
according to an embodiment of the invention,

- Figure 7 is a top view of several elements of a sole
according to an embodiment of the invention,

- Figure 8 is a bottom view of several elements of a
sole according to an embodiment of the invention,
and

- Figure 9 illustrates parts of a foot of a user.

Description of the invention

[0029] The present invention will be described with re-
spect to particular embodiments and with reference to
certain drawings but the invention is not limited thereto.
The described functions are not limited by the described
structures. The drawings described are only schematic
and are non-limiting. In the drawings, the size of some
of the elements may be exaggerated and not drawn on
scale for illustrative purposes.
[0030] Furthermore, the terms first, second, third and
the like in the description and in the claims, are used for
distinguishing between similar elements and not neces-
sarily for describing a sequential or chronological order.
The terms are interchangeable under appropriate cir-
cumstances and the embodiments of the invention can
operate in other sequences than described or illustrated
herein.
[0031] Furthermore, the various embodiments, al-
though referred to as "preferred" are to be construed as
exemplary manners in which the invention may be im-
plemented rather than as limiting the scope of the inven-
tion.
[0032] The term "comprising", used in the claims,
should not be interpreted as being restricted to the ele-
ments or steps listed thereafter; it does not exclude other
elements or steps. It needs to be interpreted as specifying
the presence of the stated features, integers, steps or
components as referred to, but does not preclude the
presence or addition of one or more other features, inte-
gers, steps or components, or groups thereof. Thus, the
scope of the expression "a device comprising A and B"
should not be limited to devices consisting only of com-
ponents A and B, rather with respect to the present in-
vention, the only enumerated components of the device
are A and B, and further the claim should be interpreted
as including equivalents of those components.
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[0033] On the figures, identical or analogous elements
may be referred by a same number.
[0034] Figure 1 is an exploded view of a sole 100 ac-
cording to an embodiment of the invention. The sole 100
comprises a midsole (or piece 1), an outsole 200 attached
(for example glued) to the lower side of the piece 1, and
an insole 300 located (attached or not) on the upper side
of the piece 1.
[0035] The piece 1 comprises a main element 10 com-
prising a front part 20 and a rear part 30 and having a
lower surface 15 and an upper surface 16. The lower
surface 15 of the main element 10 comprises the lower
surface 21 of the front part 20 and the lower surface 31
of the rear part 30. The upper surface 16 of the main
element 10 comprises the upper surface 22 of the front
part 20 and the upper surface 32 of the rear part 30. The
main element 10 is delimited by a front end 11, a rear
end 12, a first lateral side 13 (visible Figure 2), and a
second lateral side 14. The main element 10 preferably
comprises keratin or a keratin-based material, or is in
keratin or in a keratin-based material.
[0036] The piece 1 may comprise a stiffening element
33 comprising a longitudinal arm 35, a first side arm 36,
and a second side arm 37. The main element 10 is in a
more flexible material than the stiffening element 33. The
three arms 35, 36, 37 are arranged as a T, a Y or a γ.
The upper surface 22 of the front part 20 preferably com-
prises a recess 39 with three arms to accommodate the
stiffening element 33.
[0037] The lower surface 15 of the main element 1 (for
example the second side groove 27) will be described
with more details with respect to Figure 2.
[0038] The piece 1 may comprise a first plate 51 and
a second plate 52. Their location will be described with
more details with respect to Figure 2.
[0039] The outsole 200 may comprise a single piece
of several pieces mechanically coupled through the piece
1. In the embodiment illustrated at Figure 1, the outsole
200 does not cover the longitudinal groove 25 and the
side grooves 26, 27 (visible Figure 2). The outsole 200
may be in rubber.
[0040] Figure 2 is a bottom view of the main element
10 and the first plate 51 and second plate 52 in an em-
bodiment of the invention.
[0041] The lower surface21 comprises a first lateral
part23 and a second lateral part24 longitudinally sepa-
rated by a longitudinal groove25. The longitudinal groove
25 is a line, preferably without any bifurcation, that ex-
tends between a first end 25a and a second end 25b.
The first end 25a is at the front end 11 of the main element
10. The second end 25b is connected, preferably directly,
to a first side groove2 6 and a second side groove 27.
The first side groove 26 ends at the first lateral side 13
of the main element10. The second side groove 27 ends
at the second lateral side 14 of the main element 10.
Preferably, the first lateral part 23 and the second lateral
part 24 represent at least 15% of the lower surface 15 of
the main element 10. The first side groove 26 and the

second side groove 27 have preferably the shape of a
line without any bifurcation.
[0042] The first plate 51 is fixed to the lower surface of
the first lateral part 23. The first lateral part 23 comprises
a first surrounding part 28 that surrounds the first plate
51. The first lateral part 23 is more flexible than the first
plate 51. The second plate 52 is fixed to the lower surface
of the second lateral part 24. The second lateral part 24
comprises a second surrounding part 29 that surrounds
the second plate 52. The second lateral part 24 is more
flexible than the second plate 42. The first 51 and second
52 plates are preferably planar.
[0043] The lower surface 31 of the rear part 30 prefer-
ably comprises an external part 41 and an internal part
49. They are preferably separated by a first rear groove
42. The internal part 49 is preferably totally surrounded
by the first rear groove 42. The first rear groove 42 may
have a width between 1 mm and 3 mm. The internal part
49 extends further down than then external part 41. The
internal part 49 may represents at least 5% of the lower
surface 15 of the main element 10. In an embodiment,
the front end 49a of the internal part 49 is concave, and/or
the rear end 49b of the internal part 49 is convex.
[0044] Figures 3, 4 and 5 are sections views of Figure
2 (respectively sections III, IV and V), wherein a possible
outsole 200 has been added. Reference 150 is the instep
art of the user.
[0045] Figure 6 is a side view of the piece 1 with a
possible outsole 200. It shows especially well the internal
part 49 that extends below the external part 41n for ex-
ample by a distance 48 of at least 1 mm.
[0046] Figure 7 is a top view of the piece 1 with an
embodiment of the stiffening element 33. The longitudinal
arm 35 is located above the longitudinal groove 25. The
first side arm 36 is located above the first side groove
26. The second side arm 37 is located above the second
side groove 27.
[0047] Figure 8 is a bottom view of the main element
10 and a blocking system 60 in an embodiment of the
invention. The blocking system 60 is located at least in-
side the longitudinal groove 25, the first side groove 26
and the second side groove 27. It blocks stones that may
enter the grooves.
[0048] Figure 8 illustrates also a variation on the rear
part 30, wherein a second rear groove 44 and a ridge 43
separate the first rear groove 42 and the internal part 49.
[0049] Figure 9 illustrates parts of a foot of a user: the
instep arch 150, the heel 160; the big toe 101, the second
toe 102, the third toe 103, the fourth toe 104, the fifth toe
105, the slot 109 between the big toe 101 and the second
toe 102; the metatarsus 111 corresponding to the big toe
101, the metatarsus 112 corresponding to the second
toe 102, the metatarsus 113 corresponding to the third
toe 103, the metatarsus 114 corresponding to the fourth
toe 104, and the metatarsus 115 corresponding to the
fifth toe 105, with their respective front heads 121, 122,
123, 124, 125.
[0050] The piece 1 is preferably designed in such a
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way that the longitudinal groove 25 is above the big toe
101, the second toe 102 and/or the slot 109 between the
big toe 101 and the second toe 102.
[0051] The piece 1 is preferably designed in such a
way that the big toe 101 and the front head 121 of the
metatarsus 111 corresponding to the big toe 101 are
above the first lateral part 23.
[0052] The piece 1 is preferably designed in such a
way that the third, fourth and fifth toes 103, 104, 105 and
the front heads 123, 124, 125 of the metatarsus 113, 114,
115 of the third, fourth and fifth toes 103, 104, 105 are
above the second lateral part 24.
[0053] The second toe 102 and the front head 122 of
its metatarsus 112 may be above the longitudinal groove
25, the first lateral part 23 and/or the second lateral part
24.
[0054] In other words, the invention relates to a piece
1, for example a midsole, for a sport shoe. The lower
surface 21 of its front part 20 is split into two lateral parts
23, 24 by a longitudinal groove 25. The front part 20 is
delimited, on its read side, by two side grooves 26, 27
such that a first side groove 26 delimits the rear side of
the first lateral part 23 and a second side groove 27 de-
limits the rear side of the second lateral part 24.
[0055] Although the present invention has been de-
scribed above with respect to particular embodiments, it
will readily be appreciated that other embodiments are
also possible.

Claims

1. Piece (1) for a sport footwear to be worn by a user,
the piece (1) comprising a main element (10) com-
prising a front part (20) and a rear part (30) and hav-
ing a lower surface (15) and an upper surface (16),
the front part (20) having a lower surface (21) com-
prising:

• a first lateral part (23), and
• a second lateral part (24),

the first lateral part (23) and a second lateral part
(24) being longitudinally separated by a longitudinal
groove (25) having:

+ a first end (25a) at a front end (11) of the main
element (10) and
+ a second end (25b) connected to:

1 a first side groove (26) ending at a first
lateral side (13) of the main element (10),
and
1 a second side groove (27) ending at a
second lateral side (14) of the main element
(10).

2. Piece according to claim 1, wherein the longitudinal

groove (25) is designed to be located, at least par-
tially, below the slot (109) between the big toe (101)
and the second toe (102) of the user.

3. Piece according to any of the preceding claims,
wherein the first lateral part (23) is designed to be
located at least below the big toe (101) and the front
head (121) of the metatarsus (111) corresponding
to the big toe (101).

4. Piece according to any of the preceding claims,
wherein the second lateral part (24) is designed to
be located at least below the third, fourth and fifth
toes (103, 104, 105) and the front heads (123, 124,
125) of the metatarsus (113, 114, 115) of the third,
fourth and fifth toes (103, 104, 105).

5. Piece according to any of the preceding claims,
wherein the first lateral part (23) and the second lat-
eral part (24) cover at least 15% of the lower surface
(15) of the main element (10).

6. Piece according to any of the preceding claims,
wherein each of the longitudinal groove (25), the first
side groove (26) and the second side groove (27)
has the shape of a line without bifurcation.

7. Piece according to any of the preceding claims,
wherein the main element (10) comprises keratin or
a keratin-based material, or is in keratin or in a ker-
atin-based material.

8. Piece according to any of the preceding claims, fur-
ther comprising a first plate (51) located below the
first lateral part (23), fixed to the first lateral part (23)
and more rigid than the first lateral part (23); and a
second plate (52) located below the second lateral
part (24), fixed to the second lateral part (24) and
more rigid than the second lateral part (24).

9. Piece according to any of the preceding claims, fur-
ther comprising a stiffening element (33) comprising
a longitudinal arm (35) located above the longitudinal
groove (25), a first side arm (36) located above the
first side groove (26), and a second side arm (37)
located above the second side groove (27).

10. Piece according to any of the preceding claims,
wherein the rear part (30) comprises a lower surface
(31) having:

• an external part (41), and
• an internal part (49) surrounded by the external
part (41), the internal part (49) extending lower
than the external part (41).

11. Piece according to the preceding claim, wherein the
internal part (49) is concave at a front end (49a) and
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convex at a rear end (49b).

12. Piece according to claim 10 or 11, wherein the inter-
nal part (49) covers at least 5% of the lower surface
(15) of the main element (10).

13. Piece according to any of the preceding claims, fur-
ther comprising a blocking system (60) inside the
longitudinal groove (25), the first side groove (26)
and the second side groove (27).

14. Sole (100) comprising a piece (1) according to any
of the preceding claims.

15. Footwear comprising a piece (1) according to any of
claims 1 to 13.
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