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Description

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to a transpiring
sole for shoe.
[0002] More in particular, the present invention relates

to a shoe’s sole of the transpiring and waterproof type.
PRIOR ART

[0003] Shoes provided with so-called transpiring soles
are known and widespread on the market. This feature
denotes soles thatallow the escape, frominside the shoe,
of the humidity produced by the foot, and at the same
time prevent the entrance of water from the outside in
external humid or wet conditions, thus ensuring water-
proofing.

[0004] Some of the above transpiring soles of the
known type usually comprise transpiring waterproof
membranes of the micro-porous type, for example of the
type known on the market as Goretex®.

[0005] Other transpiring soles of the known type com-
prise osmotic membranes which, as said, prevent the
entrance of water from the outside and selectively allow
the escape of humidity from inside the shoe.

[0006] It has been found that both of the above types
of known transpiring soles do not provide satisfactory
performance mainly from the point of view of transpira-
tion.

[0007] Infact, the amountof humidity thatmay be eject-
ed by the membranes of the known type, mentioned
above, actually is quite low.

[0008] Such amount of humidity that may be ejected
by the membranes is certainly not sufficient, for example,
in usage conditions where the foot sweats more than
usual. Just to mention a few situations, let’s think of es-
pecially hot and sultry days or of the use of the shoe for
sports activities, also in a hot and humid weather.
[0009] Moreover, it has been noted that the sole tran-
spiration is not sufficient, besides for the limited transpir-
ing capacity of the known membranes, also for the poor
or lacking air circulation inside the shoe, which causes
the stagnation of humidity in certain zones of the foot.

OBJECTS OF THE INVENTION

[0010] The technical task of the present invention
therefore is to obviate the above drawbacks by providing
a transpiring shoe’s sole characterised by a higher tran-
spiring capacity than the shoes of the known type, be-
sides an optimal impermeableness to the water coming
from the outside.

[0011] Within the scope of such task, an object of the
present invention is to make a transpiring sole for shoe
which allows obtaining a better air circulation inside the
same shoe.

[0012] This object is achieved by the transpiring sole
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for shoe according to the annexed claim 1.

[0013] The transpiring sole according to the invention
in fact comprises a first element, in direct contact with
the ground, provided with holes, a second element over-
lapped to the first element and provided with at least one
seat for a transpiring insert that is self-sealing in contact
with humidity, a seat that is provided at said holes. The
sole further comprises a third element, overlapped to the
second element, provided with openings provided at the
seat, and a fourth transpiring element placed in direct
contact with the foot sole. The above holes, insert and
openings define a passage channel for air and humidity,
which allows eliminating higher amounts of humidity from
inside the shoe than shoes with soles of the known type.
[0014] Moreover, the self-sealing insert allows com-
pletely closing said passage channel in the presence of
water or high humidity on the outside, preventing the pen-
etration thereof into the shoe.

[0015] Further advantageous features are described
in the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The features of the invention shall be better un-
derstood by any man skilled in the art from the following
description and annexed drawing tables, provided by way
of a non-limiting example, wherein:

- figure 1 is a schematic side view of a shoe provided
with the sole according to the invention;

- figure 2 is an exploded perspective view of the sole
according to the invention;

- figure 3 is a perspective view of the insert of the sec-
ond element of the sole according to the invention;

- figure 4 is an exploded perspective view of the sole
according to the invention, in another embodiment;

- figure 5 is an exploded perspective view of the sole
according to the invention, in yet another embodi-
ment;

- figure 6 is an exploded perspective view of the sole
according to the invention, in a further embodiment;

- figure 7 is a schematic side view of a shoe provided
with the sole according to the invention, in another
embodiment;

- figure 8 is a plan detailed view of the fourth element
of the sole of figure 7;

- figure 9 is a schematic side view of a shoe provided
with the sole according to the invention, in another
embodiment;

- figure 10 is a schematic perspective view of the sec-
ond element of the sole of figure 9, with the relative
transpiring inserts.

EMBODIMENTS OF THE INVENTION
[0017] With reference to the annexed figure 1, refer-

ence numeral 1 globally denotes a transpiring sole for
shoe according to the present invention.
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[0018] The transpiring sole according to the present
invention may be applied to any type of shoe, with no
limitations. For example, the sole may be applied to el-
egant, sports, free time and yet other types of shoes.
[0019] More in detail, the sole may be used for shoes
wherein for the user it is necessary to obtain a particular
sensation of comfort from the point of view of transpiration
along with features of total waterproofing in the use in
rain, cold, bad weather and similar conditions, as it shall
appear more clearly from the following detailed descrip-
tion.

[0020] Infigure 1, sole 1is inserted in a shoe, globally
indicated with reference numeral 2, schematically shown
only for the purpose of a better understanding of the in-
vention.

[0021] Sole 1, as is seen in particular in figure 1 and
in figure 2 as well, comprises a first element 3, which in
use is in direct contact with the ground.

[0022] Sole 1 further comprises a second element 4,
directly overlapped to the first element 3. The second
element 4 is provided with at least one seat 5 for a tran-
spiringinsert 6 that is self-sealing in contact with humidity,
with the advantages that shall appear more clearly in the
following description.

[0023] Sole 1 further comprises a third element 7, di-
rectly overlapped to the second element 4.

[0024] Sole 1 finally comprises a fourth transpiring el-
ement 8 which in use conditions is in direct contact with
the foot sole.

[0025] More in particular, the first element 3 of sole 1
is substantially extended to all or to parts of the foot sole
and carries out the function of adhesion to prevent dan-
gerous slipping. The firstelement 3 is made, for example,
of a natural or synthetic rubber, cured or thermoplastic,
or also of another elastomeric material (such as TPU,
PU, etc.) provided with suitable mechanical features for
withstanding direct contact with the sole during the usage
steps (walking, running, etc.).

[0026] The first element 3 of sole 1 comprises holes 9
for air passage, for example circular or of another shape.
In the particular embodiment shown in figure 2, holes 9
for air passage are in particular grouped and concentrat-
ed at the front zone of the foot sole, substantially at the
centre of said front zone.

[0027] Such holes may have very different shapes,
number and dimensions according to the shoe model
and to the shape and dimensions of the transpiring and
self-sealing insert 6.

[0028] In other embodiments, as shall appear more
clearly hereinafter, holes 9 for air passage may also be
provided in other zones of the foot sole.

[0029] The second element 4 is made of a foamed
elastomeric material such as EVA, PU, natural and syn-
thetic rubber or other polymeric material, or of another
nature, with suitable features, selected among those
commonly used in the field, for example among those
elastically flexible, with a limited weight, and with other
advantageous features in the production of shoe soles.
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The second element4 of sole 1 is fixed to the first element
3 by gluing, or by other equivalent fixing means.

[0030] The second element 4 preferably has a larger
thickness than that of the first element 3, and in any case
asuitable thickness for seating insert 6 in an optimal man-
ner.

[0031] In the particular embodiment of figure 2, the
second element 4 is only extended to a portion of the foot
sole, that is, the front portion. In fact, the second element
4 is delimited by a cross edge substantially placed at the
central portion of the foot sole.

[0032] Seat 5 for the above self-sealing transpiring in-
sert 6, as is seen in figure 2, is substantially provided at
holes 9 for air passage; in other words, seat 5 is partly
or completely overlapped to holes 9 in usage conditions
of shoe 2, so that certain air circulation may take place
thereinbetween while walking.

[0033] Inother embodiments of sole 1 according to the
invention, better described hereinafter, the second ele-
ment 4 may also be provided in other zones of the foot
sole, in relation to the specific application requirements
and to the desired results.

[0034] The self-sealing transpiring insert 6, schemati-
cally shown in figure 3, comprises at least one absorbing
layer 10 for humidity and water, comprised between two
air-permeable layers 11, 12, which may be identical to
each other or also different: for example, materials with
a different air permeability, with a different resistance,
may be used for making such two air-permeable layers
11, 12. In particular, in relation to specific usage require-
ments or for obtaining predetermined results, it is possi-
ble to use a more permeable material at the outside sur-
face of insert 6, and instead a less air-permeable material
at the inside surface of insert 6, or vice versa.

[0035] The absorbing layer 10 may be made, for ex-
ample, of a polymeric material having suitable properties;
in particular, the so-called super-absorbing polymeric
materials may be used.

[0036] The absorbing polymeric material may be
mixed for forming the absorbing layer 10, with a filler ma-
terial of the known type.

[0037] On the other hand, as regards the air-permea-
ble layers 11, 12 of insert 6, for the making thereof in the
practice it is possible to use various materials or mixtures
of materials, such as for example polymeric materials,
metals, ceramic or yet other materials.

[0038] The materials for making the absorbing layer
10 and those for making the air-permeable layers 11, 12
in any case are of the known type. They are based on
the technology developed by IQ TEX ® in collaboration
with BASF ®. Such technology allows making highly tran-
spiring/waterproof inserts by the use of super-absorbing
materials produced by BASF ®.

[0039] The above three layers 10,11,12 of insert 6 are
assembled so that in dry conditions, there is a certain
distance between them, defined based on the design
specifications, that is, based on the functional features
that are to be imparted to the same insert 6.
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[0040] Insert 6 may further be provided with other out-
side protective layers, on one or both sides, made of ma-
terials of known use in the field.

[0041] Insert6 may also be provided with a stiff support
inserted in seat 5.

[0042] The third element 7 of sole 1 is overlapped to
the second element 4, and is connected to the latter for
example through gluing, or by other equivalent connect-
ing means of a known use in the field.

[0043] The third element 7 of sole 1 extends by a sur-
face substantially equal to that of the shoe plan, and has
a thickness for example larger than that of the second
element 4, although it may also have a smaller thickness,
in relation to the specific requirements.

[0044] The third element 7 of sole 1 is made for exam-
ple of a foamed elastomeric material such as EVA, PU,
or natural or synthetic rubber, or other polymeric material,
or of another nature, with suitable features, selected
among those commonly used in the field, for example
among those elastically flexible, with a limited weight,
and with other advantageous features in the production
of shoe soles.

[0045] The third element 7 comprises openings 13 for
air passage, for example circular or of another shape.
More in detail, openings 13 for air passage of the third
element 7 are grouped at the front zone of the foot sole,
substantially at the centre of said front zone. As is seen
in particular in figure 2, openings 13 of the third element
7 are positioned so as to be at seat 5 of the second ele-
ment 4, that is, partly or completely overlapped thereto,
and therefore at insert 6.

[0046] In this way, in substantially dry weather condi-
tions, an air passage channel is created between the
shoe interior and the outside environment, said channel
being globally indicated with reference numeral 14 in fig-
ure 1: such channel 14 is defined, in the outside-inside
direction, by holes 9 of the first element 3, by insert 6 and
by openings 13 of the third element 7.

[0047] The fourth transpiring element 8 of sole 1 ex-
tends by a surface substantially equal to that of the shoe
2 plan, as shown in figures 1, 2.

[0048] The fourth element 8 may be fixed on top of the
third element 7 by gluing or other equivalent connecting
means, oritmay be simply seated intothe shoe, asinsole.
[0049] In fact, the fourth element 8 is intended to be in
direct contact with the user’s foot sole or in any case with
the sock worn by the user, and therefore it may be nec-
essary to make it simply and quickly interchangeable
mainly for hygiene reasons.

[0050] The fourth element 8 is made of fabric or three-
dimensional mesh, of a per se known type. The material
such fabric or three-dimensional mesh is made of is, for
example, polymeric material such as PP (polypropylene),
PVDC (polyvinyldene chloride), PES (polyester). In an
embodiment, a mixed PVDC/PES material may also be
used for having good thermo-weldability at the edges
along with sufficient load-bearing capacity.

[0051] The fabric or three-dimensional mesh of the
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fourth element 8, thanks to the shape of its meshes, de-
fines a plurality of air circulation paths 15. Such paths 15
are, for example, parallel to each other and longitudinal
relative to the front-back axis of sole 1, and they are open
at the respective ends.

[0052] In particular, the fourth element 8 allows air cir-
culation inside shoe 2 and underneath the foot sole;
moreover, the air circulation paths 15 of the fourth ele-
ment 8 directly communicate with openings 13 of the third
element 8, and thus with insert 6 and therefore, through
holes 9 of the first element 3, with the outside environ-
ment.

[0053] Itis thus possible to obtain an effective ventila-
tion inside the shoe with air coming from the outside en-
vironment, while allowing the foot transpiration, that is,
the outwards evaporation of the humidity produced by
the same foot.

[0054] The usage way and the operation of sole 1 ac-
cording to the invention are described hereinafter.
[0055] Indry weather conditions, the passage channel
14 defined by holes 9, by insert 6 and by openings 13,
along with the fourth element 8, allows the high and op-
timal foot transpiration inside shoe 2: in other words, the
humidity generated by the foot inside shoe 2 easily es-
capes through holes 9 thanks to the high air circulation
inside the same shoe, strongly favoured by the presence
of the fourth element 8.

[0056] More in particular, in conditions of no humidity
or water outside the shoe, insert 6 allows the free air
passage through its thickness thanks to the outside per-
meable layers 11,12, so as to perform the function of foot
transpiration. In this way the user of the shoe provided
with sole 1 feels a strong sensation of comfort.

[0057] The two air-permeable layers 11,12, in fact,
have a transpiring and protective function, and moreover
they cooperate for closing the insert in the presence of
humidity and/or water coming from the outside.

[0058] Infact, in the presence of humidity or water out-
side the shoe, the absorbing layer 10 of insert 6 under-
goes a progressive increase in volume, proportional to
the amount of water absorbed, until its surface adheres
to the surface of at least one of the two outside air-per-
meable layers 11,12, or at least of the innermost one 11
relative to shoe 2: in this way, the passage of both air
and water through insert 6 is prevented, so that the user
may feel a dry sensation also in the presence of water
outside.

[0059] As the conditions of high outside humidity end,
the absorbing layer 10 progressively disperses the pre-
viously absorbed humidity outwards, through the perme-
able layer 12, and decreases in volume, so as to restore
the normal conditions of foot transpiration and free air
passage in a short time.

[0060] As is understood from the above detailed de-
scription, sole 1 for shoe according to the present inven-
tion allows obtaining important technical advantages.
[0061] Inthefirstplace, the transpiring capacity of sole
1 is significantly increased compared to what happens
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in the transpiring soles of the type currently widespread
on the market. In fact in sole 1 according to the present
invention, the transpiring or micro-porous membranes
that characterise other known shoes and that, as said,
do not exhibit satisfactory performance from the point of
view of transpiration, are not provided.

[0062] In sole 1 according to the present invention, on
the other hand, the air passage and the removal of the
humidity produced by the foot take place, in dry weather
conditions, through holes 9, openings 13 and air-perme-
able layers 11, 12 of insert 6, that is, through elements
that are more permeable to air and water.

[0063] Besides the higher permeability of channel 14
for the passage of air and humidity, provided in sole 1
according to the present invention, the increase of the
transpiring capacity of sole 1 itself is further increased,
in a decisive manner, by the presence of the fourth tran-
spiring element 8. The latter, in fact, greatly favours the
air circulation underneath the foot sole, and thus it allows
eliminating also the humidity coming from zones of the
sole that are away from channel 14, that s, in the present
embodiment, from the zones for example of the heel.
[0064] Sole 1 according to the present invention, be-
sides the increased capacity of transpiration compared
to the known soles, is characterised, as said, also by the
perfect seal in the presence of a humid or wet outside
weather.

[0065] In fact insert 6 - as described above in detail -
in the presence of outside humidity or water, also in low
amounts, automatically, immediately and suddenly clos-
es, thanks to the sudden increase in volume of the ab-
sorbing layer 10.

[0066] Another embodiment of the sole according to
the invention is shown in figure 4. In this embodiment,
parts corresponding to those of the previous embodiment
are indicated with the same reference numerals, in-
creased by 100 units.

[0067] In this embodiment of sole 101, the second el-
ement 104 is substantially extended to the entire foot
sole. Seat 105 for insert 106 is still provided at the front
zone of the foot sole, as in the previous embodiment.
This solution, besides exhibiting all the advantages de-
scribed in the previous embodiment - may in particular
be adopted if materials with other mechanical features
are to be used - for example different stiffness - at the
different layers of the sole.

[0068] In other words, this solution may be used if a
second element 104 is desired to be provided between
the first element 103 and the third element 107 in the
heel zone as well, the second element 104 being made,
for example, of a material with the desired mechanical
features - for example a shock-absorbing material for the
foot impact on the ground - active on the entire foot sole,
and thus not only in the front zone.

[0069] The remaining elements of the sole, that is, the
first element 103, the third element 107 and the fourth
element 108 are totally identical to those described and
shown in the previous embodiment of figures 1,2,3. An-
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other embodiment of the sole according to the invention
is shown in figure 5.

[0070] In this embodiment of sole 201, the second el-
ement 204 is provided with two seats 205 for two respec-
tive inserts 206, of which one in the front zone and one
in the back zone.

[0071] Correspondingly, also the first element 203 is
provided with two distributions of holes 209, of which one
in the front zone and one in the back zone. Correspond-
ingly, the third element 207 comprises two distributions
of openings 213, of which one in the front zone and one
in the back zone.

[0072] The fourth element 208 is the same as the pre-
vious embodiments.

[0073] In this way, two channels 214 are created for
the passage of air and humidity, of which a front one and
a back one. The transpiring capacity of sole 201 is there-
fore increased compared to the previous embodiments:
in any case, all the other advantages described in the
previous embodiments above are provided.

[0074] More in general, the second element 204 may
comprise a plurality of seats 205 provided in different
zones of the foot sole - selected by number and position
in relation to specific usage requirements - a correspond-
ing plurality of distributions of holes 209 in the first ele-
ment 203 and a corresponding plurality of distributions
of openings 213 in the third element 207.

[0075] Yet another embodiment of the sole according
to the invention is shown in figure 6.

[0076] In this embodiment, the second element 304 of
sole 301 comprises a single seat 305 for a single insert
306 that extends from the front zone to the back zone of
the foot sole.

[0077] Correspondingly, the firstelement 303 compris-
es a distribution of air passage holes 309 that extends
from the front zone to the back zone of the foot sole.
[0078] In a corresponding manner, the third element
307 of sole 301 comprises a distribution of openings 313
that extends from the front zone to the back zone of the
foot sole.

[0079] The fourth element 308 is the same as the pre-
vious embodiments.

[0080] A single air passage channel 314 is therefore
defined, larger than in the previous embodiments, the
section whereof extends from the front zone to the back
zone of the foot sole.

[0081] This solution - besides exhibiting the advantag-
es of the previous embodiments - is especially indicated
in applications where a strong transpiring effect is de-
sired, much higher than what happens in the soles ac-
cording to the previous embodiments; for example, this
solution may be applied in shoes usable in summertime,
or intended for hot weather countries, or the like.
[0082] Another embodiment of the sole according to
the invention is shown in figures 7,8.

[0083] In figure 7, in particular, sole 401 is coupled to
the vamp of a shoe 402 of any kind.

[0084] Asinthe previous embodiments, sole 401 com-
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prises a first element 403, a second element 404, a third
element 407 and a fourth element 408.

[0085] The second element 404 comprises a seat 405
for atranspiring insert 406 whereat, as already described
for the previous embodiments, an air passage channel
414 is defined.

[0086] This embodiment is characterised by the par-
ticular shape of the fourth element 408, shown in figure
8. Such fourth element 408, in fact, besides defining
paths 415 for air circulation, comprises lowered zones
416, of various shapes and geometries, that define thin
and flexible portions of the fourth element 408 - those
having the lowered zones 416 - alternating with portions
with a transpiring and shock-absorbing capacity, those
where paths 415 are. Such lowered zones may consist,
as in the example of figure 8, of longitudinal, cross strips
or closed lines, like the external one or that of the heel
zone. The result is a third element 408 with a different
behaviour according to the different portions of the foot
sole.

[0087] In this embodiment, elements 403, 404, 407
and insert 406 may be of the type described in any one
of the previous embodiments.

[0088] Another embodiment of the sole according to
the invention is shown in figures 9, 10.

[0089] In figure 9, in particular, sole 501 is coupled to
the vamp of a shoe 502 of any kind.

[0090] Asinthe previous embodiments, sole 501 com-
prises a first element 503, a second element 504, a third
element 507 and a fourth element 508.

[0091] The second element 504 comprises two seats
505 for two respective transpiring insert 506 whereat, as
already described for the previous embodiments, air pas-
sage channels 514 are defined.

[0092] This embodiment is characterised by the par-
ticular shape of the transpiring inserts 506, shown in fig-
ure 10, wherein the second element 504 is shown with
an interrupted line.

[0093] Inserts 506, one in the front zone and the other
in the back zone of the foot sole, comprise each a flat
support 520, provided with a raised portion 521 with
smaller surface, wherein a plurality of through cells 522,
arranged as a grid, is defined. Respective bodies 523,
made of a transpiring material, are inserted in cells 522.
[0094] This solution allows having a transpiring insert
506 with a large surface and at the same time provided
with the necessary mechanical features required to sup-
port the foot.

[0095] It has thus been seen that the invention
achieves the intended objects.

[0096] The present invention has been described ac-
cording to preferred embodiments but equivalent ver-
sions may be conceived without departing from the scope
of protection offered by the following claims.
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Claims

1. Transpiring sole for shoe, characterised in that it
comprises:

- afirst element (3;103;203;303;403;503), in di-
rect contact with the ground, provided with holes
(9; 209; 309) ;

- a second element (4;104;204;304;404;504)
overlapped to said first element (3;103;203;303;
403;503) and provided with at least one seat (5;
105;205;305;405;505) for a transpiring insert (6;
106; 206; 306; 406; 506) self-sealing in contact
with the humidity, said seat (5;105;205;305;405;
505) being provided at said holes (9;209;309);
-athird element(7;107;207;307;407;507), over-
lapped t 0 s a i d second element (4;104;204;
304;404;504), provided with openings (13;213;
313) provided at said seat (5;105;205;305;405;
505);

- a fourth transpiring element (8;108;208;308;
408;508) placed in direct contact with the foot
sole;

- said holes (9; 209; 309) , said insert (6; 106;
206; 306; 406; 506) and said openings (13;213;
313) defining a passage channel (14;214;314;
414;514) for air and humidity.

2. Sole according to claim 1, wherein said second ele-
ment (4;104;204;304;414;514) is extended to a por-
tion of the foot sole.

3. Sole according to claim 1, wherein said second ele-
ment (4;104;204;304;404;504) is extended to the en-
tire foot sole.

4. Sole according to one of the previous claims, where-
in said seat (5;105;205;305;405;505), said holes (9;
209;309) and said openings (13;213;313) are pro-
vided at the front zone of the foot sole.

5. Sole according to one of the previous claims, where-
in said seat (5;105;205;305;405;505) extends from
the front zone to the back zone of the foot sole and
wherein correspondingly, said holes (9;209;309) and
said openings (13;213;313) are distributed from the
front zone to the back zone of the foot sole.

6. Sole according to one of the previous claims, com-
prising a plurality of said seats (5;105;205;305;405;
505) provided in different zones of the foot sole, a
corresponding plurality of distributions of holes (9;
209;309) in said first element (3;103;203;303;403;
503) and a corresponding plurality of distributions of
openings (13;213;313) in said third element (7;107;
207;307;407;507).

7. Sole according to one of the previous claims, where-
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in said fourth transpiring element (8;108;208;308;
408;508) is made of fabric or three-dimensional
mesh.

Sole according to one of the previous claims, where-
in said fourth transpiring element (8;108;208;308;
408;508) extends on a surface substantially equal
to the entire foot sole.

Sole according to one of the previous claims, where-
in said fabric or three-dimensional mesh of said
fourth element (8;108;208;308;408;508) defines a
plurality of parallel longitudinal paths (15;415) for air
circulation.

Sole according to one of the previous claims, where-
in said self-sealing transpiring insert (6;106;206;306;
406;506) comprises at least one absorbing layer (10)
comprised between two air-permeable layers
(11,12).

Sole according to one of the previous claims, where-
in said fourth element (408) comprises lowered
zones (416), of various shapes and geometries,
which define thin and flexible portions of said fourth
element (408) alternating to portions with transpiring
and shock-absorbing capacity.

Sole according to one of the previous claims, where-
in said insert (506), comprises a flat support (520),
provided with a raised portion (521) wherein a plu-
rality of through cells (522) is defined wherein re-
spective bodies (523), made of a transpiring mate-
rial, are inserted.
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3. claims: 1, 10

A transpiring insert with an absorbing layer sandwiched
between two air-permeable layers.

4. claims: 1, 11

A sock with Towered zones.
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A grid-like transpiring insert.
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