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TO BE USED IN COMPOSING SOLES FOR SHOES, SOLE PROVIDED
WITH SUCH VAPOR-PERMEABLE ELEMENT, AND SHOE PROVIDED
WHHF9H%GE SOLE Technical Field 5SThe present invention pelgigs dgdesoos
vapor-permeable element to be used in the composition of soles for

shoes. Background Art The present invention also relates to soles

provided with such vapor-permeable element and to shoes comprising
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ant example of this type of sole is disclosed in Italian
The sole disclosed in this patent is structured with a
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smid-sole pravigeskwitihasnempranaspade ehasnaiefiakableitlsment to be used
impermeable to 20 water and permeable to water vapor and is associated

with A8 eSS RIS AR al which is resistant to hydrolysis,

Wage‘{-cr;ggpélggg vgRror-permeable and/or perforated, and a tread made of
perforated elastomer is joined hermetically to the mid-sole along its
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(permeable to water vapor) and are made of plastic material have now been
known for several years.

Their purpose is to allow the escape of the water vapor generated by
the foot by sweating; as is known, this sweating is greater at the interface
between the foot and the sole.

An important example of this type of sole is disclosed in Italian patent
no. 1282196.

The sole disclosed in this patent is structured with a mid-sole
provided with a membrane made of a material which is impermeable to
water and permeable to water vapor and is associated with a lower
protective layer of a material which is resistant to hydrolysis, water-
repellent, vapor-permeable and/or perforated, and a tread made of perforated
elastomer is joined hermetically to the mid-sole along its perimeter.

Jtalian patent no. 1293474 discloses a technical evolution of the
above described sole.

This patent discloses a sole produced with a particular production
method which has allowed to reduce costs and increase manufacturing
precision.

Such sole is constituted by a tread which is overmolded on a mold

insert constituted by a portion made of perforated plastic material, above



Such sole is constituted by a tread which is oveiniolded on a mold 30
insert constituted by a portion made of' perforated plastic material, above
WO 2007/147421PCT/EY2006/005906 2 which a felt and a membrane

%Q&gj@ﬁﬂﬂi&d which is impermeable to water and peimeaideis Waars
vapor are rigidly fixed. ~ Such membrane is joined hermetically along its

perimeter to the portion made of perforated plastic material, which in
practice acts as a mid- 5 sole portion and, has supporting functions (in
cooperation with the tread) for the foot in the region that corresponds to

thevpissitiorfadt wedemisrRREARRENAoP barMERABI iRy, is impermeable to
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membrane made of a material that is impermeable to water and

permeabBhpavatenobjl tscpdsitereplatidity sidrolegyetporiomsiich
D AT LIPS P R oL o
malsed peabsreatichHyewitho fabeett testhé thege gt tiondod tHb s ipputiitg increase
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15 keeping their diameter small, in order to avoid the penetration of pointed
objects which might ruin the membrane by piercing the felt.
One solution is shown for example in WO 2004/028284 by the same
Applicant.
This solution uses a sole in which there is a supporting layer, which is
20 provided with a large portion which is diffusely perforated or otherwise
vapor-permeable (having, for example, dimensions which are substantially
comparable to the length of the sole); the felt and the membrane made of a
material that is impermeable to water and permeable to water vapor is
positioned above such large portion. Such supporting layer is formed for
25 example by the assembly insole of the shoe on which the sole is to be
provided.
A mid-sole with supporting functions is molded perimetrically with
respect to the large portion of the supporting layer (the assembly insole),
and the tread in turn is overmolded perimetrically thereon; the tread can

30 include studs for contact with the ground which are overmolded directly on
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ano_l the tread in turn is overmolded perimetrically thereon; the tread can
30 include studs for contact with the ground which are overmolded directly
on WO 2007/147421PCT/EP2006/005906 3 the supporting layer.

&8\9@{/@571@5 solution is not ideal in terms of flexibility in thg 3reeistiankafs
shoes with vapor-permeable and waterproof soles that are  structured

very_differently from each other (depending on the technical 5
requwements). Another solution to the, problem of increasing the
evacuation of water vapor from a sports and competition shoe is the one

digaloseshin ik B8%e,112 by Midas International WV. This document

discloses a sole which is composed of a supporting 10 layer, which . .
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This documnent discloses a sole which is composed of a supporting
layer, which is substantially as long as the entire sole and has a plurality of
diffusely perforated regions.

A diffusely perforated inner sole is arranged above the supporting
layer. \

The layer supports two distinct portions of shock absorbing mid-sole,
respectively a front portion and a rear portion.

A function of the supporting layer is to allow the various parts of the
sole to stay together, constituting the structural connection of the assembly.

The central portion of the supporting layer is not associated with the
mid-sole and has some of the diffusely perforated regions connected directly
to the outside of the sole.

Other regions of the diffusely perforated regions can be located at the
front and rear of the supporting layer; in this case, the mid-soles have large
holes (this expression being used to designate a hole on the order of at least
one square centimeter) at such regions, so as to allow their connection to the
outside of the shoe.

A tread is associated below the mid-soles.

The mid-soles have a certain height in order to ensure the correct
distance of the diffusely perforated regions from the ground; such regions in
fact must not touch the ground and in practice correspond to ventilation

openings for the shoe, which must not be obstructed in order to be able to



20 to the outside of the sole.  Other regions of the diffusely perforated
regions can be located at the front and rear of the supporting layer; in this
case, the mid-soles have large holes (this expression being used to
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regions, so as to allow their connection to the 25 outside of the shoe. A
tread is associated below the mid-soles. The mid-soles have a certain
height in order to ensure the correct distgnce of the diffusely perforated
regions from the ground; such regions in fact must not touch the ground
anifigpractiee darrespond to ventilation 30 openings for the shoe, which
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regions, {gpraMjdediRs agoBHaN.Gore-Tex® membrane, associated with such
diffusely perforated regions, is provided as an option.

Actually, in the type of shoe disclosed in the patent cited above it is

10 not possible to use the membrane conveniently, since such membrane 1s
extremely delicate; in order to try to limit any breakage, it is arranged at a
considerable distance from the ground, so as to avoid contact with pointed
and hard objects.

Moreover, it should be noted that the content of the cited patent is

15 silent about how the membrane is positioned and how to provide a seal in
order to prevent the rise of liquids laterally with respect to the membrane,
these features being fundamental in order to ensure waterproofness.
Disclosure of the Invention

The aim of the present invention is to provide a waterproof and

20 vapor-permeable sole for shoes which solves the problems noted in known
types of soles.

Within this aim, an object of the present invention is to provide a
vapor-permeable element which allows to compose vapor-permeable and
waterproof soles simply and inexpensively.

25 Another object of the present invention is to provide a vapor-
permeable element which allows to compose vapor-permeable and
waterproof soles which have mutually different shapes and technical
features and have large areas for the evacuation of water vapor.

Another object of the present invention is to provide a vapor-

30 permeable element which allows to compose vapor-permeable and
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least said large through hole;

— at least one vapor-permeable or perforated protective layer for said

15 membrane, which is arranged between said supporting frame and
said membrane, so as to cover at least said large through hole;

said membrane and said protective layer being joined, at least at their
perimetric edges, to each other and to said supporting frame, said at least
one protective layer, in cooperation with the tread of the sole with which it

20 is associated, being available for contact with the ground during use of said
sole.

Advantageously, the invention includes a sole for shoes,
characterized in that it comprises a vapor-permeable element as described
above, in which the membrane that is impermeable to water and permeable

25 to water vapor is joined hermetically and perimetrically to at least one
component of the sole, so as to avoid the rise of water through the perimeter
of said at least one large hole.

Brief Description of the Drawings
Further characteristics and advantages of the invention will become

30 better apparent from the description of some preferred but not exclusive



apparent hereinafter, are achieved by a vapor-permeable element to be

used in the composition of soles for shoes, characterized in that it

comprises: a supporting frame, which delimits substantially at least
Qe iargg,Qthrough hole; - a membrane which is impermeaglte e wiateEos
and permeable to water vapor and is arranged above said supporting

frame so as to cover at least said large through hole; at least one
vapor-permeable or perforated protective layer for said 15membrane,

which is arranged between said supporting frame and said membrane, so
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Figure 5 is a view of another alternative embodiment of a vapor-
permeable element with respect to Figure 1;

Figure 6 is a view of another alternative embodiment of a vapor-
permeable element with respect to Figure 1;

Figure 7 is a bottom plan view of the vapor-permeable element of
Figure 1;

Figure 8 is an exploded perspective view of a part of a sole which
uses a vapor-permeable element according to the invention;

Figure 9 is a side view of a sole which uses a vapor-permeable
element according to the invention, comprising the sole components shown
in Figure &; |

Figure 10 is a sectional view of a portion of a sole which comprises
the sole components shown in Figure §;

Figure 11 is a sectional view of another example of a sole which uses
a vapor-permeable element according to the invention;

Figure 12 is a sectional view of a shoe which uses a sole with a
vapor-permeable element according to the invention.

Ways of carrying out the Invention

With reference to the figures, a vapor-permeable element according to



embodiments thereof, illustrated by way of non-limiting example in the
accqmpanying drawings, wherein: Figure 1 is a schematic transverse
sectional view of a portion of a vapor-permeable element according to the

WyeMiens.akigure 2 is a sectional view of a layered pack whiehiomnpossss
a vapor-permeable element according to the invention;  Figure 3 is a

sc_actional view of a variation of a layered pack with respect to Figure 2;
Figure 4 is a view of an alternative embogliment of a vapor-permeable 10
element with respect to Figure 1; Figure 5 is a view of anoth
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vapor-permea ent with respect to Figure 1; 15Figure 7 is a bottom

plahisbvisoradevaipblastmeals st otgaeriasicmglrargtioas (IPU),
expleded perspastiveryisveof enpart ahasie WhIEh ue®b&r, whose length is
vapor-permeable element accordln%to the invention; @%ur 9isa .

5 siqehismiatdyssRIIIERIRES ARaPsRERrREdDR 70! eImbhiddidinds to be

tqég%gmgé};i_on, comprising the sole components shown in Figure 8;
Figure 10 is a sectional view of a portion of a sole which comprises the

sole componeHpPSHBRG iiamsuld glelimituRait 8% EeadhaPvR e 12

anather o i o)
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wHiekeask’ sespReiithls vdpRRiparatehBle siénfait AceaFdrigto e 125, which
10 NV ond to the region of the forefoot and the heel (as shown in Figure 7).

In particular, in this embodiment, the supporting frame 11 is
constituted by a perimetric portion 13, which delimits the large through
holes 12, and by a structural grid 14, which is monolithic with the perimetric
portion 13 and is arranged in the regions that form the large through holes

15 12; in practice, the structural grid 14 divides the large through holes 12 into
a plurality of large through areas 15.

A pack 16 of functional layers, which are superimposed on the large
through holes 12 and cover them, is arranged above the supporting frame
11.

20 The peripheral edges of the pack 16 partially overlap the perimetric
portion 13 of the supporting frame 11.

The pack 16 is formed (as clearly shown in Figure 2) by a membrane
17, which is impermeable to water and permeable to water vapor, for
example of the type known commercially as Gore-Tex®, associated, (for

25 example by lamination) with a mesh 18 for supporting it, which is arranged
above it and is made of synthetic material; in other embodiments, such mesh
may be omitted.

Another waterproof and vapor-permeable membrane that can be used
is, for example, the one disclosed in Italian patent no. 01317372 and

30 consists of a layered article which comprises at least one membrane made of



Ways of carrying out the invention With reference to the figures, a
vapor-permeable element according to WO
2007/147421PCT/EP2006/005906 7 the invention is generally designated

v% Ela%fﬁfﬁg?nce numeral 10. Such vapor-permeable elggembifdsnossos
comprises a supporting frame 11, which is made of plastic material such

as thermoplastic polyurethane (TRU), injection-molded rubber (TR),
thermoplastic rubber, whose length is 5 gubstantially comparable to the
length of the sole with which it is to be associated. = The supporting

fragir dghdkiingiod st dnehlag € Adlseh ok 19PROThiSMBEdMefiDers of
Sai&égﬁ?&&“ frame 11lelinits duuleras thiauahiholgs 3nkeapastively cited

a tront’large hole 12a and a rear large hole 12b, which 10Q correspond to
theateglofoothhalfsretedserint el @cbHswa fl &iHGIR 7). In
particulag, in this eypbodiment, e SuDPALNGJARSALL S CopsHtuiat BY Aver 19
perimet?}f’chﬁo?ﬁgn [%?%vgﬁ%ﬁ%%ﬁtfrﬁiﬂ%heq{arge through holes %2, and by fy

5 stfoetsiahgridrtéramisich is monolithic with the perimetrie portion 13 and is

arranged.in the regions that forma the lar rqugh hol ol ted and i
practice%tH% %%%9%]"8&8&% (gl%ia%% %1‘%%%%% tﬁrougﬁ%&g %’fi};%a; anais
pluredificef laegerthmoubh aregeibog fapackllewd fictopmbiegessl 7 so as to

gr?§§§23%§f§§é%%§3%%0%§ Iﬁge through holes 12 and cover them, is

he supporting frame 11. 20The peripheral edges of the )
pack 16 pakiliytevenad derpEtitretih potion Ltdcofaheesigpostny frgmeration
11. |, The pack 16 is formed (as.clearl n_in £ . for i
10 RIS, W S TR ol 18 I SN, for example,
vapothferaxsodpiecof iy tydmknoeaicommercially as Gore-Tex(r),

aSSOCiat%ddc foxrnesh is made of nylon, but it can also be made conveniently of
other materials, such as other plastic materials or metallic materials (for
example Kevlar).

15 The protective layer 19 can also be made of a vapor-permeable
material, such as for example leather or equivalent materials.

Figure 3 is a view of a variation of the pack 16, now designated by
the reference numeral 116, in which an additional vapor-permeable or
perforated protective layer 120 is provided, which is arranged between the

20 protective layer 119 (the mesh) and the membrane 117 (laminated to the
mesh 118) and is constituted for example by a felt or other material which
has similar impact-absorbing properties.

It is evidence that this pack, depending on the technical requirements,
can be composed of other layers.

25 The layers of the pack 16 are mutually joined at least at their
peripheral edges, for example by means of one or more of the following
technologies: sewing, adhesive bonding, heat-sealing, ultrasound welding,
high-frequency welding.

Such layers may also be mutually joined in central regions, for

30 example by spot gluing, so as to avoid compromising the vapor permeability



25 example by lamination) with a mesh 18 for supporting it, which is
arranged above it and is made of synthetic material; in other
embodiments, such mesh may be omitted. Another waterproof and
YaPrReHNgable membrane that can be used is, for examplerheMd8oso0s
disclosed in Italian patent no. 01317372 and 30 consists of a layered
article which comprises at least one membrane made of hydrophilic
polymer, which is coupled to a support fogmed by fibers of composite
material; reference should be made to the content of the cited patent for
theidetaligohdiescription of such layered article. The pack 16

comprises, below the membrane 17, a protective | r :
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high-frequency welding. . ;
Such tread portion is provided by all the part of the supporting frame

11 (substantially the structural grid 14) that, when the vapor-permeable

element 10 composes the sole of a shoe, is in contact with the ground or is

arranged in contact with the ground due to the deformation imposed by the
20 weight of the user of the shoe.

It is important to stress that since the protective layer 19 has wear-
resistance features, it may also make contact with the ground (particularly in
the case of uneven ground) due to the deformation imposed by the weight of
the user of the shoe without any risk for its integrity or limitation of its

25 vapor-permeability effect.

The impermeability insured by the membrane prevents the rise of
water, dirt and humidity.

In this manner it is possible to provide soles having different heights,
both very thin ones and thick ones,

30 In other embodiments, not shown in the figures, the vapor-permeable



Such layers may also be mutually joined in central regions, for 30 example
by spot gluing, so as to avoid compromising the vapor permeability WO
2007/147421PCT/EP2006/00590 9 of such pack. The supporting

{rame dili 1$:@ls0 joined to the pack 16 at least at its perimetpicrpostiamidos
In particular, in this embodiment the frame 11 is joined to the pack 16 5
also by means of the portions that correspond to the structural grid 14.
This connection is provided, for example,; by molding the supporting frame
11 on the pack 16, in practice forming a moldi?gainsert, as described in

grelsrmentmilgitrapidiere the ThaBRHeBtEN Chrs aRRPHsiaadapured by the
a"%%i%%%e pihebmethedssdGeksh @g-adhesive bonding, heat sealing,
ultras

ound welding, high-frequency welding. In this embodiment, for
example]stids 22sfar Eenpretovitty théayrsuhe retrueé thentgiesradanagiue to

ariel L4, T surRarting frame, LY n Aok iolios At ieast partially a tread for
thgﬂ% s%gﬁtthat Wm%%gcomposed with the vapor-pe%ieable element 10.
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10 isk for itép‘iﬁé rﬁ?%ltll%ifgtr & 8f1ﬁsgpzown in ﬁgure rl, i wiaich %16 pac}é 16 1s
surrounded perimetrically by the supporting frame 11 but without
overlapping the peripheral edges of such pack; in this case, as clarified
hereinafter, the membrane 17 must be sealed perimetrically when the vapor-

permeable element 10 is associated with a corresponding sole.

15 A seal can be provided in different manners, for example by means of
sealing tape (not shown the figures) arranged so as to straddle the peripheral
edges of the pack and of the component that surrounds it, or by overmolding
a portion of the edge of a mid-sole, below the vapor-permeable element or
above it.

20 In a second solution of a vapor-permeable element, now designated
by the reference numeral 210, shown in Figure 4, the pack 216 is
surrounded perimetrically by the supporting frame 211, but without
overlapping the peripheral edges of such pack, and a second injection
subsequently provides a seali.ng bead 221 which straddles the perimetric

25 edges of the pack 216 and of the perimetric portion 213.

In a third solution of a vapor-permeable element, now designated by
the reference numeral 310, shown in Figure 5, the supporting frame 311
overlaps in a sandwich-like fashion the peripheral edges of the pack 316,
forming a sealing bead 321 monolithically with the perimetric portion 313.

30 In a fourth solution of a vapor-permeable element, now designated by



25 vapor-permeability effect. The impetineability insured by the

membrane prevents the rise of water, dirt and humidity. In this manner

it is possible to provide soles having different heights, both very thin ones
andthigkianes. 30In other embodiments, not shown in the figies868005906
vapor-permeable WO 2007/117121PCT/EP2006/005906 10 element

might not have the structural grid 14, support being ensured by the

perimetric portion of the supporting frame. In this case, the protective

layer, because of the deformation due to {ﬁe weight, will very often be in
comiacefkitbrtbe goouerd] 511 Shotilovie moteg that@ vheigtiork (Adtshosuminunded

;Tﬁggﬂyprgtsr}coﬁfgef%?neé'gsﬁ%%%?’agﬁslg%ﬁgt &91mg¥tal§f?tﬁ%mpg§/%ﬁapping the

[
e’largeho antia g the entire length of suc

frgraeipherAbadgesad theempidikg bbthe supporting frame 11 on the pack

16, it is possible to distingyish, for example four different.solutions. 1 .
first solu§&$§§%§’b ghéb\?rﬁlrg [}:fgau}% %Y?Wv%llc ‘%haet p%%l?ig s?l ere%Aregxon of
5 sutieundesbpenignftinally by dhe suppostingrfrarsendvbeit-hikleofshion (forming

overlapping, the peripheral es of,such pack:,in this.case, as ¢larifiegl,
he?’e?r%ﬁe@éﬂe‘%%“grsa{ﬁae igl%r%ﬁgtdb(évs%aaiga %lézriﬁ%%ﬁ(l:% yCW%w(% e%h%fithe pack
vapbé-perinezie ptementit@isassotisted with a corresponding sole. isA

seal can he.provided.in different manners, for example.by means.of .
sealing Jfé%ﬁé’?@ﬂ%ﬂ?%‘?@ﬁ?@ﬁ R easl?ﬁgga%aﬁ% Fmbodiments
pesphetmketigesapihe packabhd elbthertemponent that surrounds it, or by

overmolding a portion of e f id-sqle, bel ; .
mvapor-peﬁng@%pfg@%?ﬁ@?tg e g%%%gxi}f épzloorscﬂr?g o ?Ivlvetrllgventxon may be used
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conveniently to compose soles of aesthetically and functionally different
types.

It is in fact sufficient to apply to said vapor-permeable element all the
components that are useful to provide the technical functions of the
designed sole.

Figure 10 shows in cross-section a portion of a sole 30 which uses a
vapor-permeable element 10 according to the invention, and Figure 8 is an
exploded perspective view of some components of such sole.

Figure 9 is a side view of the sole 30.

To allow the sole to be impermeable to water and permeable to water
vapor, there must be no infiltrations laterally with respect to the membrane
17 (or 117).

To achieve this, the membrane 17 (or 117) is joined hermetically and
perimetrically to at least one component of the sole.

Such sole component can be the perimetric frame 11 of the vapor-
permeable element 10 itself, as described earlier in the examples of vapor-
permeable elements shown in Figures 4, 5 and 6, and the seal may occur by
overmolding the pack 16.

The membrane 17 (or 117) may also be sealed in other manners (not

shown in the figures), for example by overmolding the tread below the



20In a second solution of a vapor-permeable element, now designated by
the_refer_ence numeral 210, shown in Figure 4, the pack 216 is surrounded
perimetrically by the supporting frame 211, but without overlapping the

\Qgrmy;ml&dge_s of such pack, and a second injection subsgauesysoso06
provides a sealing bead 221 which straddles the perimetrie edges of the

pack 216 and of the perimetric portion 213.  In a third solution of a
vapor-permeable element, now designated by the reference numeral 310,
shown in Figure 5, the supporting frame 311 overlaps in a sandwich-like

f%WEWQQBM?Eﬁ%ﬂslﬂ the pack A4t forsemigne desdihgubeekd pRIfrudes
monolithically with the.perimetric,.portian, 31.3. In & fourth.soluti f .
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AR A it o ETRBRING The DMl SAbs b7 o R psripberal
5 Subspsuentiyed ahellilta ioveovottes ahthp pipiptrelatdegionfofmneack 16
supporting frame 411 and covers it in a sandvich-like:fashion.(faimj :
B TS G e L TR U Bodyiole to
216 anchaf treapelimétic portignel 18. packrhié erabsidintedt lyusefuestorl 9 and,

example, in the case of e [ -calet vapor-permeable

elgiﬁé)ﬁ@ iﬂ&%@%ﬁ%&%@%&ﬁ%ﬁéﬁﬁ%i??g to the invention may

be used Thavesiersly thoompus& snles dba@sipmticallytianddlmddnalshown in
different t
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15 The torsional stiffening insert 31 is fixed to the vapor-permeable

element 10 substantially without obstructing any large hole 12 (in practice it
surrounds the rear large hole 12b).

Below the torsional stiffening insert 31 there is a first shock-
absorbing layer 32, which extends substantially along the entire length of

20 the sole and surrounds the large holes 12 without obstructing them.

A tread 33 is provided below the shock-absorbing layer 32 and also
extends substantially along the entire length of the sole, following the
contour of the shock-absorbing layer 32 and thus surrounding the large
holes 12 without obstructing them.

25 In an upward region with respect to the vapor-permeable element 10

and in contact therewith a diffusely perforated second shock-absorbing layer
34 is provided, and in an upward region with respect to said layer a third
shock-absorbing layer 35 is provided which is likewise diffusely perforated,
such as for example an inner sole made of expanded polymeric material.

30 It is possible to associate with the protective layer of the pack 16, at



To achieve this, the membrane 17 (or 117) is joined hermetically and
nerimetrically to at least one component of the sole. 25Such sole

component can be the perimetric frame 11 of the vapor- permeable

glgment 1Q.itself, as described earlier in the examples of vapefpemnseaticus
elements shown in Figures 4, 5 and 6, and the seal may occur by

overmolding the pack 16. The membrane 17 (or 117) may also be
sealed in other manners (not 30 shown in the figures), for example by
overmolding the tread below the WO 2007/147421PC1/E1'20061005906
12t¥@porapesmiakie eleineshbbisatamtdiform shsdalingriread/dratd is  shown

protrudes onto the internal peripheral region of the layge holes,12
VR i SR e B LOOtS THES a3 SOAE i eference
alwaysefatrifgsactealinds braking ichntespedtivelyepzotemiés onto the
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5 beah bispassipletiastise topvenientyedoy. example, a pack 16 constituted
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by a mesh 19 and, directly in contact therewith, the membga 7). The
sole 30 showrHdEgl& a0 (BEpsRHSF 878 e@@“i@%?’%&qﬁ%ir&?éé%ﬂﬁo%éﬁm and
viewalseriBrrigere:f anddarasiienvietoin Bigusad) iscahbtivectbyrthag to the
vapor-permeable element 10 (but it is possible equivalently to use any of
theSHHERBTE Gescribed earlier and designated by the reference numerals
210, 310;74,10); yithavhighya tpesionaligiffeningtinsaiikdor sricbsalads to the
associated in a downward region at the rear portion of the,sole 30. 15

BF Bl sidemerely 2
10@mgﬁﬂﬁﬂgiwgm;@pstructing any large hole 12 (in practice it
surrounds the rear large hole 12b).  Below the torsional stiffening i ser% )
31 there & &fPOESHIEKIALRRBMYIaRIES IV ihieh WitBANS %JBE@M jhiifening

alopg dhe-entigiangth gt hensele And ammounds thelargediolesdhd or above

without obstructing them._ A tread 33 is provided below the
shéRr-ABROMIREIAN38!8RF Riso extends substantially along the entire

length of fhe gale, fatluingihe Q@QEO%Q)%M% shoekaahsaching layas182530 (see
and thus surroundj%the large holes 12 without obstructin]r%ther&. a5in an,
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successive shock absorbing layers 534 and 535; a tread 533 is provided

ove 1, two

directly below the vapor-permeable element 510, in direct contact therewith,

and surrounds the large holes 512, thus providing a thin sole.

20 With soles that can be structured in this manner it is possible to

provide shoes of various kinds, both of the sports type and of the walking
type.
A portion of shoe, designated by the reference numeral 640, is shown

by way of example in Figure 12.

25 Such shoe comprises an upper 641, which is sewn to an insole 642

and is associated with a sole 630.
The sole 630 comprises a vapor-permeable element 610 and, below it,
a first shock-absorbing layer 632 and a tread 633; above the vapor-

permeable element 610 a second shock-absorbing layer 634 is provided.

30 The first shock-absorbing layer 632 is provided for example by



and in contact therewith a diffusely perforated second shock-absorbing
layer 34 is provided, and in an upward region with respect to said layer a
third shock-absorbing layer 35 is provided which is likewise diffusely

perfemied,such as for example art inner sole made of expangedro06/005906
polymeric material. 30It is possible to associate with the protective layer of
the pack 16, at WO 20071147421PCT/EP2006/005906 i3 the large holes
12, shock-absorbing studs, one whereof i shown schematically in Figure
10 in broken lines and is desigiated by the reference numeral 36, such
st@&@mm@gméawm@még@mh@ the lowgepertion cdrittevpper 614.

example r t ructural arid 14 5 a to.thg.protective
layer (thég r%?ergw%%%ﬁ%%%&?%%héfﬁ\%gg&%gagaeﬁn& %rmlplfosge%agfge arranged
differern fagters dnthegnponénts, even ones that differ from the ones listed

here, according to the requirements. The layers may hayve different A
thicknesg3s(gfz;‘{(ezgc%arr‘asfn‘(fg)%t(%1 tﬂléoie(?ecrlé\[qeuilr%&ﬁ%?%atﬁg éggé%g%rnﬁ r perforated
5 figlaness;the thicknedsis siremgehelit a npodimilngoindicdtiashes fbisliminate any
possible onceive sales with or without a tarsional.stiffeping insert and .
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o S e e o s
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In practice it has been found that the invention thus described solves
the problems noted in the manufacture of known types of vapor-permeable
and waterproof soles; in particular, the present invention provides a vapor-
permeable element which allows to compose thereon number of vapor-
permeable and waterproof soles simply and inexpensively.

With this vapor-permeable element, which is furthermore waterproof,
it is in fact possible to provide extremely flexible production of a waterproof
and vapor-permeable sole which has a large area for evacuation of the water
vapor.

A vapor-permeable element according to the invention in fact can be
used in a very large number of sole types, from the sports type to the
walking type, at the same time ensuring a large vapor permeation surface.

Moreover, such vapor-permeable element allows to compose soles
easily by using elements which have different technical characteristics and
can be used according to the design requirements,

The invention thus conceived is susceptible of numerous

30 modifications and variations, all of which are within the scope of the



and is associated with a sole 630 The sole 630 comprises a
vapor-permeable element 610 and, below it, a first shock-absorbing layer
632 and a tread 633; above the vapor-permeable element 610 a second
shogleafasorbing layer 634 is provided, 30The first shock-aBsarbiigolassyos
632 is provided for example by WO 2007/147421PCOEP2006/0059116
14 over molding and overlaps laterally the lower portion of the upper 614.
As mentioned earlier, the protective layer,;19 (or 119) can be arranged in
contact with the ground, In the case of a protective layer such as a mes

(orpBsadpErislatEnss Rielian Il kst itatrehgthelt i8poksmretd ué‘é‘tg other
br%gg@i%@%@g}( disthangd soil which can accumulate over time

within the meshes (or in the holes); it is also possible to assist the i
cleaning lof piecpietebtivenalpaiaby Winshieg i \aRS IR @keceampadible with the

impermeable to water),.1}  BY Way ofigxaBles theXareds any according to
sh ci%%sorbsltﬁ’g Irg%ersecan be made 10 of expanded%thyl vinyBI/ acetate g

5 (EneAp isxpangeansolipiiariae @ilcedpanded thermoplastic
polyurethane (TPU), latex foam, et cetera. Again by way of example,
the tread can he made of TPU, rubber, EVA, injection-molded
polyurethane (TR). In practice it has been found that the invention thus
described solves 15 the problems noted in the manufacture of known
types of vapor-permeable and waterproof soles; in particular, the present
invention provides a vapor-permeable element which allows to compose
thereon number of vapor-permeable and waterproof soles simply and
inexpensively. With this vapor-permeable element, which is furthermore
waterproof, 20 it is in fact possible to provide extremely flexible production
of a waterproof and vapor-permeable sole which has a large area for
evacuation of the water vapor.



A vapor-permeable element according to the invention in fact can he used

in a very large number of sole types, from the sports type to the walking

type, at the same time ensuring a large vapor permeation surface, MCSLLP
Moreover, such vapor-permeable element allows to compose soles easily

by using elements which have different t&chnical characteristics and can

be used according to the design requirements. The invention thus
conceived is susceptible of numerousi38IMtifications and variations, all

of which are within the scope of the 15 appended claims; all the details

may further he replaced with other technically equivalent elements, In )
practicd; the MatEHAISRISEYBL 16758 ey are o difoRe itAstHen of soles for
spesifiotigeisaswell as the dimensions, may be any according to

requirements and to the state of the art. MC S L.L.P 16 CLAIMS

vapor-petmBRIE ferihttd e tskd ih the &bmﬁa@%ﬁéﬁw%&bﬁm%@m least
CAMRPIEgNGoughr RUAROKINY; frame (11, 211, 311, 411), which delimits
Sl o e g0 e O Tl (2,212 ST v
aagds Aidangadi b saitsidppong damenell, 1221,1331) A411))s0 @s {6 cover at
TR B ea e BE AR Trfoctve ayer (19) for said membrane,
which is arraagecbbetwgen-paichsubjpottingefifarae (1 pro&diiva1ikyéd Nl andor said
?Taé% i%%?()v 1%h(Jis7 ’a%r]ég e Obc’él?\/\}geg%\é% glg}g}e)gﬁtlr?ga quall%reg ?]tpr,oflgll? g?le 411) and
said membrane (17, 117), so as to cover at least said large through hole (12, 512);

said membrane (17, 117) and said at least one protective layer (19) being joined,
at least at their perimetric edges, to each other and to said supporting frame (11, 211,
311, 411), said at least one protective layer (19), in cooperation with the tread of the
sole with which it is associated, being available for contact with the ground during use
of said sole,

said supporting frame (11, 211, 311, 411) is constituted by a perimetric portion
(13,213, 313, 413), which delimits said large through hole (12, 512), and by a structural
grid (14), which is monolithic with said perimetric portion (13, 213, 313, 413) and is
arranged in the region that forms said large through hole (12, 512); and studs (22) for

contact with the ground are provided on the structural grid (14).

2. The vapor-permeable element according to claim 1, characterized in that

said supporting frame (11, 211, 311, 411) forms a tread at least partially.

3. The vapor-permeable element according to one of the preceding claims,
characterized in that said vapor-permeable or perforated protective layer (19) has
characteristics of resistance to penetration and resistance to wear due to contact with the

ground.



said membrane (17, 117) and said at least one protective layer (19) being

joined, at least at their perimetric edges, to each other and to said

supporting frame (11, 211, 311, 411), said at least one protective layer

(19), in cooperation with the tread of the sole with which it is associated, MCSLLP
being available for contact with the groqu during use of said sole,

said supportian frame (11, 211, 311, 411) is constituted by a perimetric
portion¥13, 213eeRAPsyEARLA Hemenisisssddargdonstouy A Hdl tgisrized in that
34y and-byra stpictetrakatich(ddhhrwibieR dsmanalithis with saidpsyimatis.

portion (13, 213, 313, 413) and is arranged in the region that forms said

large through hole (12, 512); and studs (22) for contact with the ground

are proyided omtheastiptisaéaied dbflent acrihe; aRMUMEIM@ARIterized in that
element according to claim 1, characterized in that said supporting frame

epad pegh 3191249 §Y RIASIE Bgesidlat least partially. 3. The
vapor-permeable element according to one of the preceding claims,
characterized jn that said vapor-permeable or perforated protective layer .
(19) ha charddBr8Res BF7uS En‘%:‘éf?&’ﬁéﬁé‘?ép o Sr iétéﬁé&a%e”zed in that
weahtide tomamagtawisa the ground. M CSL P 17 4. The

vapor-permeable element according to claim 3, characterized in that said
vapor-permeable or perforated protective layer (19) is constituted by a

mesh. 7. 5. The vaparmenfgeblelelemenicacsnrgingcteislaiMBaracterized in that
characterized in that said mesh is made of plastic material. 6. The
VABORHE R ERHIE AERSERE A 8MUREIRG to claim 5, characterized in that said

mesh is made of nylon. 7. The vapor-permeable element according to

claim 48char erized in that S%F rEesh is made. of metfllic at]?rial. ed in th
8. The vapor-af)f YERBIeRSTERSERE A EOrdih g t6 (HIm P, CHB ey ag i ed In that
thad sedchrmashds ofiads bl Kevlar. 9. The vapor-permeable element
according to claim 3, characterized in that said protective layer is made of
leather or similar materials. 10. The vapor-permeable element

accordifg to ohiecoramareafitbeb prekadingaclains; ghardcierizechimahatifed in that
comprises an additional vaper-permeable or perforated protective layer

D RN 14 A B ek ST s ML B L ayer (119) and said
membrane (117). 11. The vapor-permeable element according to

claim 1 char?ﬁterized in that iaﬁi:d dditional vgpor-BeOrmeable or
perforated pro

APy R T S A A G hO DT O AR athar Bativah preceding
rlaierakhdicichasdmpalcitab sorbmgcharacteéristics. vaporit@ertheable or perforated
vapor-permeabl ment according t e or mor ftge ecedi

R e RSPtk 8 SRS Al R OB PSR gy 19) and
has! ankemptimwhidf)is substantially comparable to the length of the sole
with which it is to be associated.

11. The vapor-permeable element according to claim 10, characterized in
that said additional vapor-permeable or perforated protective layer (120) is made of felt

or of another equivalent material which has impact-absorbing characteristics.

12. The vapor-permeable element according to one or more of the preceding
claims, characterized in that said supporting frame (11, 211, 311, 411) has a length
which is substantially comparable to the length of the sole with which it is to be

associated.



MCSLLP 18 13. The vapor-permeable element according to claim 12, MCSLLP

characterized in that it has a single large hole which is formed

substantially along the entire length of said frame. 14. The

vapor-permeable element according to claim 11, characterized in that it

has two large holes (12a, 12b), which até delimited respectively in the

front and rear regions of said supporting frame (11, 211, 311, 411).

15, The Mapor-pbeniaapiereliamee sdesrdihg et orimelepf the characterized in
RreCRding Slaims. eharantarzesd dn that said merstrang (1fodd fhdSentire length of
associated with a mesh. 16. The vapor-permeable element according
f8'erf&aBiemore of the preceding claims, characterized in that said

supporting frame (1 1, 211, 311, 411) is molded on a pack (16, 216, 316,

416), which comprises said membrane (17, 117) and said at least one

protectile laye @ 92Pob SRR RIerRlSrANY ARE8EiaDrotetive Iyetsitprized in

mytualivcannesieditieasbat their perinheralRAeasd respeltivél® in the front and
vapor-permeable element according to claim 16, characterized in that the

eriestn of tril sEnpHLias Sagusbt théllagbls that-form said pack (16,

216, 316, 416) occurs by means of one or more of the following

technologies: sewing, adhesive bonding, heat-sealing, ultrasound welding, .
high-fre]q%enqﬂiﬁe‘f&ﬂfﬁ.'perm 218 LIRC RO PERYSLNE A3 RSS2 Frth i Teceding
cunpsistsRNapadperneahid alemenhél 72107 3ik0is4d0a2d @yiGdl mesh.
according to one or more of the preceding claims, said waterproof and
vapor-permeable membrane (17, 11.7) being joined perimetrical ly and
hermetigally torat legssope eenposientcaf thesaie ¢30,dn30r630)es6f AsetPreceding

ayaid the rise of water through.the perimeter of said at least one large

Ty 5 61T 707 P Gl TBPCHOD 05, i 13 o 10, ) molded on a
ghakagterizes inlhat ibcomipiiaes a piead elemepi(@3nd337688)) and said at least
associated. in a downward region with said vapor-permeable element (10,
305, P TG ET0L a0y G 90, B SN AL REL SN i ol
epidschhnadtesizadhei thatipleoniptiges at least one shock-absorbing

layer (32, 34, 35, 534, 535, 632, 634) arranged above and/or below said

vapor-permeable element (10, 210, 310, 410, 510, 610). 21. The sole
for shoé§ accarbingdpoome ardatdeectd ataims d8;dlSvand 2binchigracterzedrized in

in that it comprises, at least at the rear portion of said sole (30), a torsign
g HOEH L b S BB (a3 A Ik SN ahodd bERALSR LAl . 21
tead €léement (33pandesaid vhpoe-permeablef eleenérit(d@)g technologies: sewing,

adhesive bonding, heat-sealing, ultrasound welding, high-frequency welding.

18. A sole for shoes, characterized in that it comprises a vapor-permeable
element (10, 210, 310, 410, 510, 610) according to one or more of the preceding claims,
said waterproof and vapor-permeable membrane (17, 117) being joined perimetrically
and hermetically to at least one component of the sole (30, 530, 630) so as to avoid the

rise of water through the perimeter of said at least one large hole (12, 512).

19.  The sole for shoes according to claim 18, characterized in that it
comprises a tread element (33, 533, 633) associated in a downward region with said

vapor-permeable element (10, 210, 310, 410, 510, 610).



22. A shoe, characterized in that it comprises a sole according to one or
more of the preceding claims.

MCSLLP
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20. The sole for shoes according to claim 18 or 19, characterized in that it
comprises at least one shock-absorbing layer (32, 34, 35, 534, 535, 632, 634) arranged
above and/or below said vapor-permeable element (10, 210, 310, 410, 510, 610).

21. The sole for shoes according to one or more of claims 18, 19 and 20,
characterized in that it comprises, at least at the rear portion of said sole
(30), a torsional stiffening insert (31) for said sole (30), which is arranged between said

tread element (33) and said vapor-permeable element (10).

22. A shoe, characterized in that it comprises a sole according to one or more

of the preceding claims,



