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(54) FOOTWEAR PROVIDED WITH A SOLE OF VARIABLE RIGIDITY

(57) Footwear (4) of variable rigidity, comprising:
- a sole (8) having a tread (12) and an upper face (16)
opposite the tread (12),
- an upper (20),
- a midsole (24), sandwiched between the upper (20) and
the sole (8),
- a stiffening strut (36), placed between an upper face

(28) of the midsole (24), opposite the upper (20), and
said upper face (16) of the sole (8), inside a watertight
vacuum chamber (40) delimited between the midsole
(24) and the sole (8),
- the footwear (4) being provided with a pump (44) con-
figured to create a variable depression inside said vac-
uum chamber (40).
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Description

FIELD OF APPLICATION

[0001] This invention relates to footwear provided with
a sole of variable rigidity.

PRIOR ART

[0002] In the field of footwear, it is known to provide
soles with devices that are adapted to modify the rigidity
of the sole and therefore of the footwear in its entirety.
[0003] This need originates from the fact that the user,
over the course of using said footwear, may use the same
footwear over paths/terrain that are very different from
one another in terms of compactness, roughness, gradi-
ent, humidity and the like.
[0004] Moreover, the same footwear may be used by
users who, although they have the same foot size, may
have morphological characteristics and weights that are
very different from one another.
[0005] For all of these variables, commercial footwear
always has to use compromised designs which aim to
mediate all of the cited requirements/variables of use.
[0006] Footwear which includes inflatable devices or
removable inserts that are adapted to modify the foot-
wear and/or the rigidity of the shoe is also known.
[0007] However, these devices do not satisfy the re-
quirements of all users, particularly as a result of the var-
iation in flexural/torsional rigidity of the sole, and also
have reliability problems.

DISCLOSURE OF THE INVENTION

[0008] There is therefore a need to resolve the disad-
vantages and limitations mentioned with reference to the
prior art.
[0009] This need is satisfied by footwear according to
claim 1.

DESCRIPTION OF THE DRAWINGS

[0010] Further features and advantages of this inven-
tion will become more apparent from the following de-
tailed description of preferred, non-limiting embodiments
thereof, in which:

Fig. 1 is a side view of footwear according to a pos-
sible embodiment of this invention;
Fig. 2 is a side view, in partial cross section, of the
footwear in Fig. 1;
Fig. 3 shows a particular detail from the sectional
view in Fig. 2;
Fig. 4 is a perspective view, in separate parts, of
footwear according to an embodiment of this inven-
tion;
Fig. 5 is a perspective view, in separate parts, of
footwear according to an embodiment of this inven-

tion;
Fig. 6 is a side view, in an assembled configuration,
of footwear according to a further embodiment of this
invention;
Fig. 7 is a perspective view, in separate parts, of the
footwear in Fig. 6.

[0011] Elements or parts of elements common to the
embodiments described hereinafter will be indicated with
the same reference signs.

DETAILED DESCRIPTION

[0012] With reference to the aforementioned figures,
footwear of variable rigidity is denoted as a whole by ref-
erence sign 4.
[0013] It should firstly be noted that, for the purposes
of this invention, the term ’footwear’ is to be understood
in generic and non-restrictive terms; this invention there-
fore relates to any type of footwear, and not necessarily
to sports footwear.
[0014] The footwear 4 comprises a sole 8 having a
tread 12, which is intended to contact the ground, and
an upper face 16 opposite the tread 12.
[0015] According to one possible embodiment of this
invention, the sole 8, on the side of the upper face 16,
has a plurality of plugs or ribs 18.
[0016] Said plugs or ribs 18 preferably occupy an area
of the upper face 16 of the sole 8 which is at least 5 mm
from a perimeter profile P of said sole 8.
[0017] According to one possible embodiment, said
plugs or ribs 18 have a height between 1 and 5 mm and/or
a width between 1 and 15 mm.
[0018] According to one embodiment, the plugs or ribs
18 have a distance or pitch of 1 to 10 mm.
[0019] The plugs or ribs are preferably integral with the
sole 8 and extend along transverse directions T which
are perpendicular to a prevailing longitudinal axis X-X of
the sole 8. It is also possible for the plugs or ribs 18 to
extend along oblique directions S which form an angle
of between 20 and 60 degrees with the prevailing longi-
tudinal axis.
[0020] According to a further possible embodiment of
this invention, the footwear 4 comprises an insole 52 with
which said plugs and ribs 18 are associated, preferably
on a lower face facing said upper face 16 of the sole 8.
[0021] The footwear 4 also comprises an upper 20, in
a known manner, and a midsole 24 which is sandwiched
between the upper 20 and the sole 8.
[0022] According to one embodiment, the midsole 24
is an element made of EVA foam or another material
which is adapted to absorb shock.
[0023] The midsole 24, on the side of its lower face 28,
opposite the upper 20, preferably comprises a recess or
seat 32.
[0024] It is also possible for the midsole 24 to comprise
said recess or seat 32 on its upper side 30, facing the
upper 20.
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[0025] The footwear 4 also comprises a stiffening strut
36; according to one possible embodiment, said stiffen-
ing strut 36 is interposed between the lower face 28 of
the midsole 24, opposite the upper 20, and said upper
face 16 of the sole 8, inside a watertight vacuum chamber
40 delimited between the midsole 24 and the sole 8.
[0026] According to a further embodiment, the stiffen-
ing strut 36 is interposed between the insole 52 and the
upper side 30 of the midsole 24.
[0027] In this embodiment, a bag 56 is used which de-
limits the vacuum chamber 40 and hermetically contains
the insole 52 and the stiffening strut 36; said bag 56 is
suitably housed within the recess or seat 32.
[0028] Said recess or seat 32 preferably defines the
vacuum chamber 40.
[0029] The footwear 4 is provided with a pump 44 which
is configured to create a variable depression inside said
vacuum chamber 40.
[0030] If the bag 56 is provided, said bag is fluidically
connected to said pump 44.
[0031] Said pump 44 may be an electric or manual
pump. According to an embodiment, said pump 44 is
housed in the midsole 24; it is also possible for the pump
44 to be external to the midsole 24 instead.
[0032] Said stiffening strut 36 is preferably integral with
the lower face 28 of the midsole 24.
[0033] For example, the stiffening strut 36 is glued to
the lower face 28 of the midsole 24.
[0034] According to one possible embodiment, the
stiffening strut 36 is made of steel or a composite of resin
and high-performance fibers, such as glass fibers, car-
bon fibers, Kevlar fibers and the like or other plastics
materials.
[0035] The stiffening strut 36 preferably has a thick-
ness of between 0.1 mm and 5 mm.
[0036] As shown, the midsole 24, on the side of its
lower face 28, comprises a recess or seat 32; said recess
or seat 32 preferably has a height not less than the sum
of the thickness of the stiffening strut 36 and the height
of the plugs or ribs 18 of the sole 8, said thicknesses and
height being measured with respect to a vertical axis Y-
Y which is perpendicular to a plane in which the tread 12
lies, i.e. to the ground.
[0037] The recess or seat 32 is preferably shaped so
as to entirely accommodate the stiffening strut 36, having
a counter-shaped recess profile substantially the same
as a perimeter profile Q of the stiffening strut 36.
[0038] As stated, the vacuum chamber 40 is connected
to a pump 44, so as to be able to vary the pressure in
the vacuum chamber 40 and thus the rigidity of the sole
8 and of the footwear 4.
[0039] For this purpose, the pump 44 is provided with
an air suction tube 48 positioned between the midsole
24 and the stiffening strut 36, and the stiffening strut 36
is microperforated to allow air flow from the vacuum
chamber 40 positioned between the stiffening strut 36
and the sole 8.
[0040] According to a further possible embodiment,

said pump 44 is provided with an air suction tube 48 which
is positioned directly inside the vacuum chamber 40 and
passes through the stiffening strut 36, wherein the sole
4, on the side of the upper face 16, has a plurality of plugs
or ribs 18 shaped and spaced so as to allow the passage
of an air flow inside the vacuum chamber 40.
[0041] The functioning of the footwear according to this
invention will now be described.
[0042] In particular, as shown, the stiffening strut 36 is
positioned between the sole 8 below and the midsole 24
above, inside the vacuum chamber 40.
[0043] Depending on the degree of vacuum generated
by the pump 44, the compression and therefore the ad-
hesion of the sole 8 and the midsole 24 to the stiffening
strut 36 varies greatly.
[0044] As this compression increases, the footwear 4
as a whole becomes rigid, since the stiffening strut 36
which forms the most rigid element of the footwear 4 be-
comes more integral, and vice versa.
[0045] Moreover, varying the compression modifies
the cushioning (i.e. the compression damping).
[0046] Moreover, by increasing the compression be-
tween the stiffening strut 36 and the sole 8, the plugs or
ribs 18 are compressed further, which improves the ad-
hesion of the sole 8 to the stiffening strut 36 and therefore
the overall rigidity of the sole 8 and of the footwear 4 in
its entirety.
[0047] The plugs or ribs are used to increase the friction
and therefore the adhesion between the sole 8 and the
stiffening strut 36.
[0048] As may be appreciated from what has been de-
scribed, the solutions described above make it possible
to overcome the disadvantages of the prior art.
[0049] In particular, the footwear according to this in-
vention makes it possible to effectively modify, as de-
sired, the flexural and torsional rigidity of the sole and of
the footwear in its entirety.
[0050] The system is effective and reliable over time.
[0051] By applying the vacuum, it is possible to in-
crease or reduce the interpenetration and therefore the
mutual squashing between the sole, the strut and the
midsole.
[0052] The form-fit and frictional coupling between the
indentations of the sole and the strut in fact make it pos-
sible to substantially vary the connection between the
sole and the strut.
[0053] In so doing, the more the sole and the midsole
are secured to the strut, the more the flexural and tor-
sional rigidity of the sole and therefore of the footwear
increases.
[0054] Moreover, by increasing the vacuum and there-
fore the compacting of the sole and the midsole on the
strut, the damping or cushioning effect of the sole is re-
duced, and vice versa.
[0055] A person skilled in the art, in order to satisfy
contingent and specific needs, may make numerous
modifications and variations to the footwear solutions de-
scribed above.
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[0056] The scope of protection of the invention is de-
fined by the following claims.

Claims

1. Footwear (4) of variable rigidity, comprising:

- a sole (8) having a tread (12) and an upper
face (16) opposite the tread (12),
- an upper (20),
- a midsole (24), sandwiched between the upper
(20) and the sole (8),
- a stiffening strut (36), placed inside a watertight
vacuum chamber (40) delimited by the midsole
(24),
- said stiffening strut (36) being joined, inside
said vacuum chamber (40), to an upper face (16)
of the sole (8) or to an insole (52) interposed
between the upper (20) and said stiffening strut
(36),
- the footwear (4) being provided with a pump
(44) configured to create a variable depression
inside said vacuum chamber (40) so as to vary
the compression and adhesion between the
stiffening strut (36) and the sole (8) or the insole
(52).

2. The footwear (4) of variable rigidity according to
claim 1, wherein said stiffening strut (36) is inter-
posed between a lower face (28) of the midsole (24),
opposite the upper (20), and said upper face (16) of
the sole (8), inside said watertight vacuum chamber
(40) delimited between the midsole (24) and the sole
(8).

3. The footwear (4) of variable rigidity according to
claim 1, wherein said stiffening strut (36) is inter-
posed between the insole (52) and an upper side
(30) of the midsole (24), inside said watertight vac-
uum chamber (40) delimited between the midsole
(24) and the insole (52).

4. The footwear (4) of variable rigidity according to
claim 1, 2 or 3, wherein said vacuum chamber (40)
is delimited by a watertight bag (56) and fluidically
connected to said pump (44).

5. The footwear (4) of variable rigidity according to any
of the claims from 1 to 4, wherein the sole (8), on the
side of its upper face (16) and/or the insole (52) at a
lower side thereof (54), has a plurality of plugs or
ribs (18) .

6. The footwear (4) of variable rigidity according to
claim 5, wherein said plugs or ribs (18) occupy an
area of the upper side (16) of the sole (8) and/or an
area of the lower side (54) of the insole (52) which

is at least 5 mm from a perimeter profile (P) of said
sole (8) and/or insole (52) respectively.

7. The footwear (4) of variable rigidity according to
claim 5 or 6 wherein said plugs or ribs (18) have a
height between 1 and 5 mm and/or a width between
1 and 15 mm.

8. The footwear (4) of variable rigidity according to
claim 5, 6 or 7, wherein said plugs or ribs (18) have
a distance or pitch of 1 to 10 mm.

9. The footwear (4) of variable rigidity according to any
of the claims from 5 to 8, wherein the plugs or ribs
(18) are integral with the sole (8) and/or the insole
(52) and extend along transverse directions (T), per-
pendicular to a prevailing longitudinal axis (X-X) of
the sole (8).

10. The footwear (4) of variable rigidity according to any
of the claims from 3 to 9, wherein the sole (8) and/or
the insole (52) comprise plugs or ribs (18) extending
along oblique directions (S), which form with a pre-
vailing longitudinal axis (X-X) of the sole (8) and/or
the insole (52) an angle between 20 and 60 degrees.

11. The footwear (4) of variable rigidity according to any
of the claims from 1 to 10, wherein the stiffening strut
(36) is made of steel or a composite of resin and
high-performance fibres, such as glass fibres, car-
bon, Kevlar and the like.

12. The footwear (4) of variable rigidity according to any
of the claims from 1 to 11, wherein said stiffening
strut (36) has a total thickness of between 0.1 mm
and 5 mm.

13. The footwear (4) of variable rigidity according to any
of the claims from 1 to 12, wherein the midsole (24),
on the side of its lower face (28), comprises a recess
or seat (32) having a height not less than the sum of
the thickness of the stiffening strut (36) and the height
of the plugs or ribs (18) of the sole (8), said thick-
nesses and height being measured with respect to
a vertical axis (Y-Y), perpendicular to a tread lying
plane (12).

14. The footwear (4) of variable rigidity according to
claim 13, wherein said recess or seat (32) is shaped
so as to entirely accommodate the stiffening strut
(36), having a counter-shaped recess profile sub-
stantially the same as a perimeter profile (Q) of the
stiffening strut (36) .

15. The footwear (4) of variable rigidity according to any
of the claims from 1 to 14, wherein said pump (44)
is provided with an air suction tube (48) positioned
between said midsole (24) and said stiffening strut
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(36), and wherein said stiffening strut (36) is micro-
perforated to allow air flow from the vacuum chamber
(40).

16. The footwear (4) of variable rigidity according to any
of the claims from 1 to 15, wherein said pump (44)
is provided with an air suction tube (48) positioned
directly inside the vacuum chamber (40), passing
through the stiffening strut (36), and wherein the sole
(8), on the side of the upper face (16), has a plurality
of plugs or ribs (18) shaped and spaced so as to
allow the passage of an air flow inside the vacuum
chamber (40).

7 8 



EP 4 101 333 A1

6



EP 4 101 333 A1

7



EP 4 101 333 A1

8



EP 4 101 333 A1

9



EP 4 101 333 A1

10



EP 4 101 333 A1

11



EP 4 101 333 A1

12

5

10

15

20

25

30

35

40

45

50

55



EP 4 101 333 A1

13

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

