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(67)  Component for footwear (10) for a footwear in-
cluding an operating portion (11) engageable to the fore-
foot of a user, said operating portion (11) having an upper
face 12 adapted to receive and support the user’s fore-
foot, and one lower face (13) adapted to be covered by
a sole (200), said component for footwear (10) being
characterized in that said operating portion (11) extends
along acurvedtrajectory (B) along alongitudinal direction

COMPONENT FOR FOOTWEAR AND FOOTWEAR COMPRISING IT

(A) which, in use, is parallel to the anteroposterior direc-
tion of a user foot, so that said lower face (13) is concave
and that said upper face (12) is convex; said operating
portion (11) consisting of an elastically deformable ma-
terial so that the curvature of said operating portion (11)
is invertible for storing elastic potential energy as a result
of a stress exerted by the user’s forefoot during walking,
running or jump.
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Description

[0001] The present invention relates to a component
for footwear and footwear that comprises it.

[0002] In particular, the present invention relates to a
component apt for realizing an insole or a midsole and
designed or intended to be integrated into a sole for foot-
wear to facilitate the user's movement during walking or
running or jumping.

[0003] Therefore, the present invention is in the field
of footwear production.

[0004] Nowadays, in the field of footwear designed to
facilitate the walking of the user for orthopedic or sports
motives, it is known to insert in the sole an elastic insert
capable of elastically deforming during the phase of rest-
ing the foot on the sole, to subsequently cede (yield) the
elastic energy accumulated in its own deformation, so as
to facilitate the walking of the user.

[0005] Anexample of such footwear is described in the
European patent application EP1857005.

[0006] In this, a dampening insole is described having
a curved portion that defines, in use, a concave portion
towards the ground, which extends from the metatar-
sophalangeal joint to the heel.

[0007] A sole that comprises this component for foot-
wear is shaped so as to introduce a concavity on the side
of the sole, when at rest, so that when the user places
the foot on the ground and applies weight on it, the com-
ponent for footwear assumes a flat configuration, storing
elastic energy that is released when the foot is lifted
again.

[0008] Inthisway, this sole and the component for foot-
wear which comprises it, permit to facilitate walking, re-
ducing the energy required by the user.

[0009] However, this known solution has some disad-
vantages and inconveniences.

[0010] Infact, itrequiresthatthe sole, atrest, assumes
a concave configuration with the posterior edge of the
heel protruding downwards.

[0011] This implies a greater consumption of that part
of the footwear during walking and a consequent loss of
expected functionality.

[0012] Moreover, this form of sole implies a greater
chance of stumbling and thus reduces the safety of use
of such footwear with respect to the conventional foot-
wear.

[0013] Theunderlying problem of the presentinvention
is to facilitate walking or running or jumping without com-
promising the comfort and safety of use.

[0014] The main task of the present invention is to pro-
vide a component for footwear and footwear that com-
prises it that poses a solution to this problem by solving
the aforementioned disadvantages of the footwear de-
scribed above.

[0015] Within the scope of this task, it is an object of
the present invention to provide a component for foot-
wear and a footwear that comprises it that provide greater
comfort in the use of the footwear.
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[0016] Anotherobjectof the presentinvention s to pro-
vide acomponent for footwear and a footwear comprising
it that is structurally simple, easy to implement and easy
to use in the manufacture of footwear.

[0017] Yetanother object of the inventionis to propose
a component for footwear and footwear that comprises
it that permits, during use, to maintain a more natural
posture of the feet with respect to other known solutions.
[0018] This task, as well as these and other objects
that will best appear in the following, are achieved by a
component for footwear and a footwear that comprises
it, according to claim 1 attached.

[0019] Detail features of a component for footwear and
a footwear that comprises it, according to the invention,
are described in the dependent claims.

[0020] Further features and advantages of the inven-
tion will become more apparent from the description of
a preferred, but not exclusive, embodiment of the com-
ponent for footwear and footwear comprising it, accord-
ing to the invention, illustrative and non-limiting in the
accompanying drawings, in which:

- figure 1 illustrates a simplified scheme of footwear
comprising a component for footwear according to
the present invention

- figure 2 illustrates a component for footwear accord-
ing to the present invention sectioned according to
a longitudinal plane;

- figure 3 illustrates the shoe component of figure 2
sectioned according to plane llI-IIl of figure 2.

[0021] With particular reference to the figures cited
above, generally indicated by 10 a component for foot-
wear preferably apt to constitute an insole, a midsole or
similar element, comprising an operating portion 11 en-
gageable by the forefoot of a user, which has an upper
face 12 apt to receive the resting of the user’s forefoot
and a lower face 13 apt to be covered by a sole 14.
[0022] The operating portion 11 develops along a lon-
gitudinal direction A which, in use, is parallel to the an-
teroposterior direction of the user’s foot.

[0023] The component for footwear 10, according to
the present invention, has a particular peculiarity in that,
along this longitudinal direction A, the operating portion
11 develops along a trajectory B which is curved such
that the lower face 13 is concave and the upper face 12
is convex.

[0024] In addition, the operating portion 11 is made of
an elastically deformable material such that the curvature
of the operating portion 11 is invertible to store elastic
potential energy as a result of the stress exerted by the
user’s forefoot during walking, running or jumping.
[0025] By "“forefoot", it is meant the portion of the foot
that extends longitudinally from the anterior extremity of
the toe tip to the metatarsophalangeal joint.

[0026] The material with which the operating portion is
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made is preferably a composite material that advanta-
geously, at least one layer of carbon fibers preferably
unidirectional with direction parallel to the principal direc-
tion and at least one layer of aramid fibers, advanta-
geously in the form of a fabric, superimposed on the layer
of Carbon fibers.

[0027] More preferably, comprises two layers of ara-
mid fiber fabrics among which a plurality of said carbon
fiber layers are provided.

[0028] Preferably, however, the component of foot-
wear 10 or at least its operating portion 11 has a sub-
stantially constant thickness and preferably comprised
between 1 and 3 mm.

[0029] In the preferred embodiment, but not exclusive,
as described below, the component of footwear 10 is
entirely constituted by the operating portion 11, in which
case the operating portion is shaped to define a support
for the entire sole of the user that can be rested directly
or, preferably indirectly, being the operative portion 11
covered for example by a lining or by an insole.

[0030] However, they fall within the scope of the
presentinventions of insoles which are not integrally con-
stitute of the operating portion 11 but comprise them to-
gether with an auxiliary part which may be in material
different with respect to that of the operating portion re-
alized and which will be complementary to the latter to
define a support for the entire sole of the user’s foot.
[0031] In practice, a component for footwear 10 ac-
cording to the present invention has a curvature towards
the support zone of the user’s forefoot so that, when the
user rests it on the ground, the component for footwear
deforms by assuming a substantially flat development.
[0032] Starting from such configuration, ifthe user flex-
es his foot by raising the heel with the toes resting on the
ground so as to make movements such as walking, run-
ning orjumping, the component for footwear deforms due
to the action of the footwear which is advantageously
structured to maintain the component of footwear at-
tached to the sole of the user’s foot.

[0033] Thus,the operating portion assumes, during the
movement above mentioned, a curvature opposite to the
initial in correspondence of the metatarsophalangeal
joint.

[0034] When the user then begins to raise the foot to
lift it so as to complete the step, the elastic reaction of
the component of footwear tends to re-assume its initial
configuration and, pivoting on its front edge, helping the
foot of the user in lifting movement and advancing con-
tributing thus to the work spent by the user to walk.
[0035] As mentioned above, from the structural point
of view, the operating portion 11 is configured along the
longitudinal direction A so as to extend throughout the
length of the sole of the user’s foot to which the compo-
nent of footwear 10 is intended.

[0036] Moreover, the operating portion 11 extends ad-
vantageously along the trajectory B, between a front
edge 14 and a rear edge 15 and is provided solely on a
side of plane X tangent to the lower face 13 in corre-
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spondence to the edges 14,15.

[0037] The maximum distance Dm of the lower face
13 from said plane preferably has a value comprised be-
tween 2.5% and 7.5% of the extension of the component
of footwear 10 along the longitudinal direction A.

[0038] The lowerface 13 assumes said maximum dis-
tance at a distance Db from the front edge 14, considered
along the longitudinal direction A, having a value between
30% and 40% of said linear extension, and preferably
equal to 35% of the latter.

[0039] The component of footwear 10 increases the
comfort of use of a footwear that comprises it, if along
the longitudinal direction A is curved in correspondence
to the edges 14, 15 so as to give the upper face 12 locally
concave to adapt to the anterior extremity of the toes of
the feet and at the posterior extremity of the heel respec-
tively.

[0040] Preferably, the upper face 12, cross-sectional
view according to a plane perpendicular to the trajectory
B, which in figure 2 can be represented with the plane
parallel to the plane of section llI-lll, is concave for at
least afirst portion C of trajectory B where said first portion
C corresponds to a first zone of the operating portion 11
which is apt to receive at least the user’s phalanges.
[0041] Preferably, in order to increase the capacity of
elastic response of the component of footwear 10 and,
with it, the assistance which the latter can provide to the
walking, the operating portion 11 has a stiffening zone
which is positioned in such a way that, in use, it is en-
gaged by a part of the foot sole adjacent to the metatar-
sophalangeal joint, towards the heel.

[0042] This stiffening zone 16 has a curvature greater
of the curvature of the operating portion along the longi-
tudinal direction, in a way such that in correspondence
to this stiffening zone 16, the lower face has a concavity
greater and the upper face has a greater convexity.
[0043] In other words, advantageously, for a second
portion D of the trajectory B, the upper face 12, view
according to said section, has a convex central part 17
which is placed between two concave lateral parts 17a
and 17b.

[0044] This second portion D preferably extends in a
second zone of the operating portion 11 which is apt to
support a part of the sole of the user’s foot adjacent to
the metatarsophalangeal joint towards the heel.

[0045] In general, the material or materials for making
the component of footwear 10 or at least the operating
portion 11 will be selected so as to exhibit substantially
purely elastic behavior in view of the stresses and flexural
deformations that the component of footwear 10 under-
goes during walking depending on the type of user and
the use to which the footwear is intended which compris-
es this component for footwear 10.

[0046] In Specific, the experimenting of a component
for footwear made according to the presentinvention has
proven that particular efficiency in assistance to walking,
running or jumping is achieved by making the component
for footwear 10 or at least it's operating portion 11 in a
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material having a module Of elasticity substantially com-
prises between 83,000 MPa and 85,000 MPa and pref-
erably substantially equal to 84,000 MPa.

[0047] The tensile breaking load for an optimum ma-
terial for making the operating portion 11 is advanta-
geously equal to or greater than 840 N / mm2.

[0048] This elasticity and breaking load module can be
determined by means of an ISO 527 tensile test with AM-
SLER test machine with full-scale 100 kN and a LONOS
TEST data acquisition system.

[0049] Clearly this also forms part of the presentinven-
tion, a footwear comprising a component for footwear 10
which is configured as described above and a sole 200
attached to the lower face 13 of the component for foot-
wear 10 and configured in a way not to counteract the
flexion of the component for footwear 10 during use, for
example by providing a dip 210.

[0050] It is thus clear that a component for footwear
and footwear that comprises it, according to the present
invention, achieve the above-mentioned task and pur-
poses.

[0051] The invention thus conceived is susceptible of
numerous modifications and variations, all of which fall
within the scope of the enclosed claims.

[0052] In addition, all details may be replaced by other
technically equivalent elements.

[0053] In practice, the materials used, as well as the
shapes and dimensions of the contingents, may be varied
according to the contingent requirements and state of
the art.

[0054] Where the constructive features and tech-
niques mentioned in the following claims are followed by
signs or reference numbers, such signs or reference
numbers have been assigned with the sole purpose of
increasing the intelligibility of the claims themselves and,
consequently, they do not constitute way of limiting the
interpretation of each element identified, purely by way
of example, from such signs or reference numbers.

Claims

1. Componentforfootwear (10)for a footwear including
an operating portion (11) engageable by the forefoot
ofauser, said operating portion (11) having an upper
face 12 adapted to receive and support the user’'s
forefoot and one lower face (13) adapted to be cov-
ered by a sole (200), said component for footwear
(10) being characterized in that said operating por-
tion (11) extends along a curved trajectory (B) along
a longitudinal direction (A) which, in use, is parallel
to the anteroposterior direction of a user’s foot, in a
way that said lower face (13) is concave and that
said upper face (12) is convex;
said operating portion (11) consisting of an elastically
deformable material so that the curvature of said op-
erating portion (11) is invertible for storing elastic po-
tential energy as a result of a stress exerted by the
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user’s forefoot during walking, running or jumping.

Component for footwear (10) according to claim 1
characterized in that it consists in said operating
portion (11) which is configured to extend along said
longitudinal direction (A), for the whole length of the
sole of the user’s foot to which for said footwear com-
ponent (10) is dedicated.

Component for footwear (10) according to one of the
previous claims, characterized in that said operat-
ing portion (11) extends, along said trajectory (B),
between a front edge (14) and a rear edge (15), said
operating portion (11) extending to one side only of
a plane that is tangent to said lower face (13) in cor-
respondence with said edges (14, 15).

Component for footwear (10) according to claim 2
characterized in that the maximum distance of said
lower face (13) from said plane has a value between
2.5% and 7.5% of the linear extension of said com-
ponent for footwear (10) measured along said lon-
gitudinal direction (A).

Component for footwear (10) according to claim 3
characterized in that said lower face (13) has said
maximum distance at a distance from said front edge
(14), along said longitudinal direction (A), having a
value between 30% and 40%, and preferably equal
to 35%, of said linear extension.

Component for footwear (10) according to one of
claims 2-4, characterized in that, along said longi-
tudinal direction (A), said component for footwear
(10) is curved in correspondence with said edges
(14, 15) so as to have said upper face (12) locally
concave to fit the front end of the toes and the rear
end of the heel, respectively.

Component for footwear (10) according to one of the
previous claims, characterized in that said upper
face (12), seen on across sectional view with respect
to a plane perpendicular to said trajectory (B), is con-
cave atleastalong afirst portion (C) of said trajectory
(B) wherein said first portion (C) corresponds to a
first area of said operating portion (11) adapted to
receive and support at least the user’s phalanges.

Component for footwear (10) according to claim 6
characterized in that for a second portion (D) of
said path (B), said upper face (12), having said sec-
ond section, has a convex central part (17) which is
placed between two lateral concave parts; a second
area of said operating portion (11) which is adapted
toreceive and support a part of the plant of the user’s
foot adjacent to the metatarsophalangeal joint, to-
wards the heel, extends along said second portion
(D).
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Component for footwear (10) according to one of the
previous claims, characterized in that said operat-
ing portion (11) has a predominantly resilient behav-
ior and consists of a material having a modulus of
elasticity substantially comprised between 83000
MPa and 85000 MPa and preferably substantially
equal to 84000 MPa.

A footwear comprising a component for footwear
(10) that is configured according to one of the previ-
ous claims, and a sole (14) fixed to the lower face
(13) of said component for footwear (10) and which
is configured so as to not counteract the flexion of
said component for footwear (10) during use.
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