"WO 20101000617PCT1EP20091057564 INSERT FOR SOLES, PARTICULARLY FOR
PERFORATED SOLES MADE OF POLYMERIC MATERIAL COMPRISING A MEMBRANE THAT IS
IMPERMEABLE TO WATER AND PERMEABLE TO WATER VAPOR, AND SOLE COMPRISING
SAID INSERT B4l Field  The present invention relates to an insefETSERIMESF ricularly for
perforated soles made of polymeric material comprising a membrane that is impermeable to water and
permeable to water vapor, to the sole that comprises it and to their manufacturing method. 10
Background Art  Waterproof and vapor-permeable soles made of polymeric material for shoes for

sports use have RAWHREN RO)RWS@L@/@@Mﬁ%@ﬁgﬂ#ﬁ@%@@@%ﬁ@ﬁ?@%@ Re 115!?E§ in
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the provided maqreppitieqiiFigliaed hermetically to the membrane and to the supporting layer at least

at the perimeter of the macroportion.  The presence of the opening defines a large section for the
exchange of heat and Vst aeatnisvirtine withtbe tutsidéensent thersfdes saiatold 25ystuicture is
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10 Background Art

Waterproof and vapor-permeable soles made of polymeric material
for shoes for sports use have now been known for several years.

A sole of this type is disclosed for example in W02004/028284.

W02004/028284 discloses a sole which has a structure that comprises

15 a supporting layer which, at least in one preset macroportion, is made of
mesh, felt or other diffusely perforated material.

A membrane made of a material that is impermeable to water and
permeable to water vapor is associated in an upward region with the
supporting layer at least in the preset macroportion that it covers.

20 - A tread made of polymeric material with at least one through opening
at the provided macroportion is joined hermetically to the membrane and to
the supporting layer at least at the perimeter of the macroportion.

The presence of the opening defines a large section for the exchange
of heat and vapor of the membrane with the outside, and therefore said sole

25 structure is capable of utilizing the vapor permeability of the membrane that
is impermeable to water and permeable to water vapor.

Soles of this type are particularly adapted .for dissipating large
quantities of water vapor that form inside the shoes of individuals who have
higher-than-average perspiration.

30 Excessive sweating of the feet can also occur in the case of extremely



* WO 2010/000617PCTIEP2009/057564 2 hot and humid climates as well as in the case of use of
shoes in sports activities. This sole is provided by assembling, by adhesive bonding, the several
layers and elements, which are provided separately: the tread, the membrane, 5 the midsole, et
cetera. ~ Th¥QPHEEHEMNTE resistance of the macroportion made of mesh, ¥EFBP#R&ERHTisely
perforated material, arranged below the membrane and acting as a supporting element, is particularly
important in the manufacturing of said sole. 10Simple adhesive bonding of the tread onto the
supporting layer, perimetrically with respect to the macr%portion, Is in fact unlikely to allow their

intimate grip, wieh ismeénaditd ptinvideshes reglired stiudhdralsisepgthsto Hresgries Arﬁ@?dﬁ@wded
according to the teachlr%g disclosed in 15 W02006/010578 provides for the overmolding of the lower
layer of the sole?’%hYéH as a macrohole, onto a support and protection layer made of mesh. In this

manner, the lower Iayerhialsosamasaes eual flWBULARINGCISHiA e MEsh duing s

molding by injection of polymeric aterial in the fluid state, which passes through the mesh,
embedding it andYIE Y sianeHanthish are My idRitegarRieiDH throvRRS tHEtHEInbSRTSh of the
mesh-membsang,pagkagsi ¥ & fstemold and then the lower layer provided with the tread is co-molded
onto said package. The material of the lower layer, 25 injected in the liquid state within the mold, by
passing to the meshes BiaHmeabenicalheristaoeheoindmbiane epeltion solidity gthsk, feterates a

seal that is impe(gmgplalﬁ"fgs\%’g eW&i&fw%dﬂ&lQﬂ%@ﬁg%i??%W?g'?htg?n%’ﬂnlq% eﬁ%iac%titlp] The

semi-finished component obtdined in this manner Is inserte secon , Inwhi % upper
layer of the soled$ oshihesting tHignenle IWERHOLOOHYELTRTCHEPROUS/0SEEE R turing of

said sole.

10 Simple adhesive bonding of the tread onto the supporting layer,
perimetrically with respect to the macroportion, is in fact unlikely to allow
their intimate grip, which is needed to provide the required structural

strength to the sole.

A sole provided according to the teaching disclosed in

15 WO2006/010578 provides for the overmolding of the lower layer of the

sole, which has a macrohole, onto a support and protection layer made of
mesh.

In this manner, the lower layer, which also comprises the tread, is
jointly connected to the mesh during its molding by injection of polymeric

20 material in the fluid state, which passes through the mesh, embedding it and
thus gripping it intimately.

This molding method provides for the insertion of the mesh-
membrane package in a first mold and then the lower layer provided with the
tread is co-molded onto said package. The material of the lower layer,

25 injected in the liquid state within the mold, by passing to the meshes of the
mesh, adheres to the membrane and, by solidifying, thus generates a seal that
is impermeable to water, which can no longer seep between the two

elements.

The semi-finished component obtained in this manner is inserted in a

30 second mold, in which the upper layer of the sole is co-molded. In this case



also, the material of the upper layer, injected in the liquid state inside the mold, adheres to the
membrane, and by solidifying generates a seal that is impermeable to water. Though having
considerable effectiveness of the seal of the 5 membrane, this method suffers some drawbacks.

Due to the moidrg16ftiielpolymeric material in the fluid state of the lower IBGEERMWEHERTES Of material
in fact occur through the mesh which are due to the difficulty in closing the mold completely, Since
it is not possible to compress the mesh completely against the 10 membrane, the material in the fluid
state can in fact pass through the meshes of said mesh3 The shape of the mesh in fact does not

allow the mold tajelosgesmesical ot vpigdness-seeppgEs IiR-CAMATISE thearstgtics of

the sole and reduce the vapor-permeable portion thereof provided at the 15 macrohole. This method
therefore leads 18 @lthrgeliaite Shprvenebimeejend. by bdisvire enpaissereeabimdiding the
membrane with the,ead gaasiraingdhe choice of materials to be used as tread, since for example it is
not possible to use a tread made of vulcanized rubber and of all the materials 20 that do not convert to
the liquid state in orderfoceginjebeadng  Thesnderdbidetheriftmiaeltetss profiddisolesa thatfarghe

impermeabl to B}Q&Qetijﬁgilqlgf%% Q&%@ rggs% I(ﬁ‘égv‘glgé%rs'vapor and obviate the mentioned

drawbacks, being able to evacuate large quantities of water vapor from the inside of the shoe. 25
Disclosure of the Inverilas to fHeerasididghefpiesenl imveritomigdoiglropeke AnidsestéosAtdele that

ts this need, Within this aim, an object of the invention is to provid t f and
Vapor permeablioHEbGoT s SO AT e AR VbR RGN e SR ARSIt

structural strengfin¢htereiod thafiisudtyleéastiesiugl theheol QozRpl{KIP617PCT/EP20091057564
Since it is not possible to compress the mesh completely against the
10 membrane, the material in the fluid state can in fact pass through the meshes

of said mesh.

The- shape of the mesh in fact does not allow the mold to close
hermetically and avoid these seepages, which compromise the aesthetics of
the sole and reduce the vapor-permeable portion thereof provided at the

15 macrohole.

This method therefore leads to a large number of production rejects.

Moreover, the method for co-molding the membrane with the tread
constrains the choice of materials to be used as tread, since for example it is
not possible to use a tread made of vulcanized rubber and of all the materials

20 that do not convert to the liquid state in order to be injected.

The need is therefore felt to provide soles, that are impermeable to
water in the liquid state, and permeable to water vapor and obviate the
mentioned drawbacks, being able to evacuate large quantities of water vapor
from the inside of the shoe.

25 Disclosure of the Invention

The aim of the present invention is to propose an insert for a sole that
meets this need.

Within this aim, an object of the invention is to provide a waterproof
and vapor-permeable insert for a sole that has a large vapor permeation area

30 while ensuring a structural strength thereof that is at least equal to the



4 structural strength of currently known soles. Another object of the invention is to provide an insert
that allows to provide a sole, which comprises it, with the materials that are most adapted for the tread,
such as rubber and those materials whose production process 5 does not provide for liquefaction.
Another objec6f 2#id/l{i&rition is to provide an insert for a waterproof and P&FFFR&M6EMIe sole that
has a high degree of adhesion to the other components of the sole, thus making it strong and durable.
Another object of the invention is to propose an insert for a sole that is 10 structurally simple and can
be manufactured at low costs. This aim, these and dther objects that will become better apparent

hereinafter are @@hﬁ@y@@pyt@rhgtﬁefgf@ﬁmg, Raticadydor perforated soles made of polymeric
material, which comprise a membrane that is Impermeable to water and permeable to water vapor,

characterized in that it A5.@@iabisct abtppniriagerimtaipusnissshanténserothet alfrigeljo
perforated mate ?éwﬁlé’%%&%‘?%ﬁ@ﬂ%ﬁﬁ%‘?&%@%}’m C%Q%@?&isatﬁaeﬁfﬁ%%géb% ted

impermeable to'water and permeable to water vapor and is arranged 20 above said supporting layer,

a layer of polymEic ihat@radHatchn psetiines toshithestdsaiispadsny hayssr Pisrdviat ahepedsesmatrix for
the adhesive bo&Q&gﬂ@gb‘?B{’meomfﬁ %ﬂgﬁ%?{fs of the shoe, said adhesive bonding matrix affecting
. .

at least the perimetric redion of said supporting layer and delimiting at least 25 one portion of said

supporting layer that isAreslicaroisaict polymdrivenateridk far fropedmenhitity tofmatewatporoof a

region for sealin id_supporting layer tq said or permeation component which provides, at least

at the peritnetric%a}?;\éac?fggal?éi Ir%ne%%};%ﬁg, ?h%ehlan{[im‘g}zlste[giglliril1 %f%e rego ym%%?:ersﬁgpertlgﬁ),tﬁév i%(iﬁl31

impregnates 30 Gaidsuppdstiofttey o] ¢o thais membganetsmgstal skatihe region comprised WO

2010/000617PCT/E220Q09/Q575 4betvvfe nthem. . . .
nother object of the mvention is to propose an insert for a sole that is

10 structurally simple and can be manufactured at low costs.

This aim, these and other objects that will become better apparent
hereinafter are achieved by an insert for soles, particularly for perforated
soles made of polymeric material, which comprise a membrane that is
impermeable to water and permeable to water vapor, characterized in that it

15 comprises

— a supporting layer made of mesh, felt or other diffusely perforated

material,

— a vapor permeation component, which comprises a membrane
that is impermeable to water and permeable to water vapor and is arranged

20 above said supporting layer,

- a layer of polymeric material that impregnates locally said
supporting layer, forming therein a matrix for the adhesive bonding thereof
to other components of the shoe, said adhesive bonding matrix affecting at
least the perimetric region of said supporting layer and delimiting at least

25 one portion of said supporting layer that is free from said polymeric
material for its permeability to water vapor,

- a region for sealing said supporting layer to said vapor
permeation component which provides, at least at the perimetric edge of said
membrane, the intimate grip of said polymeric material, which impregnates

30 said supporting layer, to said membrane, so as to seal the region comprised



Moreover, this aim, as well as these and other objects that will become better apparent hereinafter, are
achieved by an insert for soles, particularly for perforated soles made of polymeric material, which
comprise 5 a membrane that is impermeable to water and permeable to water vapor, characterized in
that it compris&€ 2WPdrting layer made of mesh, felt or other diffusely p&FH&rekeHiatéttal, a vapor
permeation component, which comprises a membrane 10 that is impermeable to water and permeable
to water vapor and is arranged above said supporting layer, a layer of polymeric material that
impregnates locally said supporting layer, forming therein a matrix for the adhesive bonding thereof to
other componeisfdbg ghag, said adhesive bonding matrix affecting at 15 least the perimetric region
of said supporting layer and delimiting at least one vapor-permeable portion of said supporting layer

that is free from said pdiigreaicematieisalfionitaperrethbilityhoswatedyapberBabietis ciipaionol the
drawings Furtheihaipetauslies and advaniaden plbelrvenin il hscomeia0adhetir agagrent from
the description of some preferred’but not exclusive ermbodiments of the' insert for soles, of the' sole and
of its manufactupitigisideibid fer perdmgtes thel asvesadteno picynaesl il osttateed by nal epnunismiting
example in the aceampAYRc IR aRUEIERie to IR GdS RARUANIPEISRRRIYE MEY.Of an
insert for soles according 25 to the inverition; igure 2 Is an enlarged-scale sectional view of a
detail of the inseMfsacickigeskvotbirigiteampinsemtion;  Figure 3 is an enlarged-scale sectional view

of a detail of the insert for soles in an alternative.embodiment. according to the invention, 30Figure 4a
is an enlarged-scale sectbRAP VIS aéa gfaﬁlgfdg é)oIéHGSE’ %ea[% o offrtr dll%l%se\fy peH‘oratecP
material,

- a vapor permeation component, which comprises a membrane
10 that is impermeable to water and permeable to water vapor and is arranged
above said supporting layer,

- a layer of polymeric material that impregnates locally said
supporting layer, forming therein a matrix for the adhesive bonding thereof
to other components of the shoe, said adhesive bonding matrix affecting at

15 least the perimetric region of said supporting layer and delimiting at least
one vapor-permeable portion of said supporting layer that is free from said
polymeric material for its permeability to water vapor.

Brief description of the drawings

Further characteristics and advantages of the invention will become

20 better apparent from the description of some preferred but not exclusive
embodiments of the insert for soles, of the sole and of its manufacturing
method, according to the invention, which are illustrated by way of non-
limiting example in the accompanying drawings, wherein:

Figure 1 is a bottom perspective view of an insert for soles according

25 to the invention;

Figure 2 is an enlarged-scale sectional view of a detail of the insert for
soles according to the invention;

Figure 3 is an enlarged-scale sectional view of a detail of the insert for
soles in an alternative embodiment according to the invention;

30 Figure 4a is an enlarged-scale sectional view of a detail of a sole



WO 2010/000617PCT/EP2009/057564 6 comprising an insert according to the invention in a first
embodiment;  Figure 4b shows a sole comprising the insert according to the invention, in a first
embodiment, in a sectional and partially exploded view; Figure 5 is an enlarged-scale sectional view of
a detail of a s 3%¥MPHSing an insert according to the invention in a sec8fA’ERIBIANAEH:  Figure
6 'is an enlarged-scale sectional view of a detail of a sole which comprises an insert according to the
invention in a third embodiment;  Figure 7 is a bottom plan view of a sole that comprises an insert
according to the invention. 10It is noted that anything fotind to be already known during the patenting
process is undergigagglio e claimad-apd:in. b the AHRIREH i dspiabANRK f camying out the
Invention With reference t ﬂaﬁe cited figures, the reference numeral 10 generally 15 designates an
insert for soles, particuldgyifer feridrated soleslenademppolyrperithmatesiat, whichdiampriselze

membrane that is impermeable to water and permeable tg.water vapor ich has the particularity that
it comprises: mveﬁf‘lﬁ)&ﬁéﬂiﬁéﬁ F&&Sﬂﬁoﬁlé‘ééen&%&%‘? éﬂ%%?oﬁ?e %ﬁg@/ %%%%%?a\fé%wmaterial,
a vapor permeation coFipanens 1g, which kesrisesie membranedavhatisinipeimesble twater and
permeable to water vapor and is arranged gbove the supportjng layer 11, layer of polymeric

material 14, WhiCRTRB a8 AR tHer oS ALMEYEPRIRAFESARE FRPARTE Hkrix 15 for the
adhesive bonding thergof {p OHGr PRI NALRERRSSIREH I iew of a detail of a sole which

comprises an insert according to the invention in a third embodiment;

Figure 7 is a bottom plan view of a sole that comprises an insert
according to the invention.

10 It is noted that anything found to be already known during the
patenting process is understood not to be claimed and to be the subject of a
disclaimer.

Ways of carrying out the Invention

With reference to the cited figures, the reference numeral 10 generally

15 designates an insert for soles, particularly for perforated soles made of
polymeric material, which comprise a membrane that is impermeable to
water and permeable to water vapor, which has the particularity that it
comprises:

— a supporting layer 11 made of mesh, felt or other diffusely

20 perforated material,

— a vapor permeation component 12, which comprises a membrane 13
that is impermeable to water and permeable to water vapor and is arranged
above the supporting layer 11,

— a layer of polymeric material 14, which impregnates locally the

25 supporting layer 11 and forms therein a matrix 15 for the adhesive bonding
thereof to other parts that compose the shoe,

— a region 16 for sealing the supporting layer 11 to the wvapor
permeation component 12, which provides, at least at the perimetric edge 17
of the membrane 13, the intimate grip of the polymeric material 14, which

30 impregnates the supporting layer 11, to the membrane 13 so as to seal the



a region 16 for sealing the supporting layer 11 to the vapor permeation component 12, which provides,
at least at the perimetric edge 17 of the membrane 13, the intimate grip of the polymeric material 14,
which 30 impregnates the supporting layer 11, to the membrane 13 so as tg seal the WO

2019/000617 HEEYY6YI057564 region comprised between them. TheGdhee 7g‘r‘;faing matrix

15 affects at least the perhnetric region of the supporting layer Il and delimits at least one
vapor-permeable portion IS of the supporting layer 11, which is free from the polymeric material 14 5
for its permeability to water vapor.  Said adhesive bohding matrix 15 is preferably provided by

microinjection, %‘Egﬁ% Q@%ﬁggﬂ@%&gqﬁgﬁqsupporting layer 11 of a polymeric filrn, for example by

means of a heating process by affecting the film with high-frequency electric current. 10Preferably, the
supporting layer 11 is fihdedhesttensakdittedmmtsk Wittafilsets mathasf henpeeratEéleted€idodmong

metallic material synthetic.material, such as;ny r ral fiber. )\ oL brane
13 that is imperr%%e%%fe & \R/%&%Pgrgg ypeelrr;&ég%ﬁe ?8%\%%&% \a/g?)%)%r%s gc%%\%ﬁ %lnhﬁgfr%%\églgfrﬂg)rfr?a%@rial

selected among 115 efiandeppotytetrfieordéthyierod & BReErant bepphyyretiinaaseryiar 14

equivalents. The.vapor permeat Qmpone .advantageously also comprises - a fine mesh 19
made of synﬁweflfglmﬁés’té)néTl\?v%%:éﬁp%%é)s\sz%g%tgél%vg?th the membrane 13 to reinforce it, 20- a protective
layer 20, which is assagiated imllaedprenviarddiegionweithithe Iiendbrape 3 4blyits provedédn ayainst
impacts, between said membrane and the_.s%l porti.ng?lm/.er 11, -ano %itonal va Qrﬁeron%eaable
layer 21 made P KEMHPFWAR HiGHe RS REIRLRE P hidhs ngnar%m%ﬁ}l% 408 REFhembPana 13 and
the 25 supportingdRyaeid. film, for example by means of a heating process by affecting the

film with high-frequency electric current.

10 Preferably, the supporting layer 11 is made of a dense-knitted mesh
with fibers made of a material selected among metallic material and
synthetic material, such as nylon or natural fibers.

Moreover, the membrane 13 that is impermeable to water and
permeable to water vapor is conveniently made of a material selected among

15 expanded polytetrafluoroethylene, e-PTFE, and/or polyurethane, PU, or
equivalents.

The vapor permeation component 12 advantageously also comprises

— a fine mesh 19 made of synthetic material, which is associated with
the membrane 13 to reinforce it,

20 — a protective layer 20, which is associated in a downward region with
the membrane 13 for its protection against impacts, between said membrane
and the supporting layer 11,

— an optional vapor-permeable layer 21 made of Kevlar® with high
resistance to piercing and cutting, between the membrane 13 and the

25 supporting layer 11.

The protective layer 20 is conveniently made of vapor-permeable
material selected among felt and diffusely perforated material, which is
adapted to absorb impacts.
| The sealing region 16 extends so as to affect a portion of the

30 protective layer 20 at least at the perimetric edge 17 that is impregnated by



The protective layer 20 is conveniently made of vapor-permeable material selectedramong felt and
diffusely perforated material, which is adapted to absorb impacts. The sealing region 16 extends
so as to affect a portion of the 30 protective layer 20 at least at the perimetric edge 17 that is
impregnated by ORP046/000617PCT/EP2009/057564 8 the polymeric mAeHAFIHWYB aE10 seal the
supporting layer ii to the membrane 13. Likewise, the sealing region 16 also affects a portion of the
vapor-permeable layer 21 with high resistance to piercing and cutting at least at the 5 perimetric edge
17, which is impregnated by the polymeric material 14 s& as to seal the supporting layer 11 to the

membrane 13. \V aqu ris that co the v erm aiji ncompape.l2, i.e.,
the membrane 1@%?1%@?&1%%1&8% y’tf#?ga #r?ejfmge%sk:a Q?Qt)?l%%grlo?éﬁgtive%g/%er Zg an%’ the vapor-permeable
layer 21 with highhresistaned o 10 piercing and cutting, are mutually joined in a manner that does not

compromise water vap rl.:Joermeabg‘hl1

it . t f di lected . h .
bonding, heat-sealing, wEGING Wit I%éaﬁq-‘?ﬁg‘v%‘éer roglqe(?sris%%%r?f?\e?(%s?t%;go‘?@é)ﬁ%%eﬂén%s LooVe

ec ,a ound welding, by'Spots or
lines. Moreover, saithpabik thated@npora thglvapsispaineatipieeimpandntitbiig® doressnierity have a
portion, which at least cor.resagn(ﬁto egerimetr[c re%'og, that is im re%r}ated Vé’it!}é?o{' meré%
material 14 tRrod§H & EhBREthidknba e PRsEGHEY it R PEORnY 18VEr T and thé
membrane 13. to Ihdsthpetignsdefineyheldealinggegionbinavhih thus constitutes an at least
perimetric seal of the rr?{gion comprised bet}\;veen the SLﬁp‘porting layer 2Q 11 and the membrane 13.

In a particular embodinf&AY BRtREeRISHsH1016r RAES oHehiFPBRBHEthER St LARPEoAEENSAUS 0 the

perimetric region:tiaoanhoes adapiedhihiaeiitate Shentnpsagaationl pyHbdipelymsticiMatesial, of
the components of the vapor-permeation component 12 that are comprised between the 25 supporting

layer 11 and the PRefRBHYSel A H A3 kRSB B MISS B IiEtatb B WHRE D FERMRGEAG

10 piercing and cutting, are mutually joined in a manner that does not
compromise water vapor permeability and waterproofness and is selected
among sewing, adhesive bonding, heat-sealing, welding with high-frequency
electric current, ultrasound welding, by spots or lines.

Moreover, said parts that compose the vapor permeation component

15 12 conveniently have a portion, which at least corresponds to the perimetric
region, that is impregnated with polymeric material 14 through their entire
thickness comprised between the supporting layer 11 and the membrane 13.

These portions define the sealing region 16, which thus constitutes an
at least perimetric seal of the region comprised between the supporting layer

20 11 and the membrane 13.

In a particular embodiment of the insert 10 for soles, on said portion
that at least corresponds to the perimetric region there are holes adapted to
facilitate the impregnation, by the polymeric material, of the components of
the vapor-permeation component 12 that are comprised between the

25 supporting layer 11 and the membrane 13.

In an alternative embodiment, illustrated by way of non-limiting
example in Figure 3, the insert 10 comprises a welt 22 made of polymeric
material 14, which extends the adhesive bonding matrix 15 beyond the
perimeter of the membrane 13, and wraps around at least the supporting

30 layer 11 and the vapor-permeation component 12 so as to seal the supporting



example in Figure 3, the insert 10 comprises a welt 22 made of polymeric material 14, which extends
the adhesive bonding matrix 15 beyond the perimeter of the membrane 13, and wraps around at least
the supporting 30 layer 11 and the vapor-permeation component 12 so as to seal the supporting WO
2010/000617%&'7@%@(96@/657564 9 layer 11 at least to the membrane 13.FCT/EB (¥ Méitdy, said
polymeric material 14 is polyvinyl chloride, PVC, thermoplastic rubber, TR, or in an alternative and
equivalent manner, is thermoplastic polyurethane, TH.). 5Figures 4a and 4b illustrated by way of
non-limiting example a first embodiment of a sole 23 whith, according to the invention, has the

particularity of comprisingandngar 4aaeaiding dojte invention and preferably comprises a bearing
frame 24 for the insert 10, which is connected thereto so as to form an impermeable seal by means of

the 10 adhesive bondingenagiiasly, Sef'rdn@bbanagctrma@ﬂm_isl doisvevignilyyprovidedlevith\et Jeast
one opening 25 gl saesepds @ e yaborpemeabisaadians L8yoLpaImEABlin g vare

vapor and waterproo onveniently, the Sole as a plurality of openings e bearing
frame 24 preferabigriz apddsticf polymetizneat€Ral, such as for example vulcanized rubber,

thermopastic polyurethang AN of e aRiaStc PRSY (T Comrenienty, s oReing Z5as 2
embodiment of a sole 23 which, according to the invention, has the
particularity of comprising an insert 10 according to the invention and
preferably comprises a bearing frame 24 for the insert 10, which is
connected thereto so as to form an impermeable seal by means of the

10 adhesive bonding matrix 15.

The bearing frame 24 is conveniently provided with at least one
opening 25 that corresponds to the vapor-permeable portions 18, for its
permeability to water vapor and waterproofness.

Conveniently, the sole 23 has a plurality of openings 25.

15 The bearing frame 24 preferably is made of polymeric material, such

as for example vulcanized rubber, thermoplastic polyurethane (TPU) or
thermoplastic rubber (TR).

Conveniently, the opening 25 has a surface of at least 1 cm?,

With reference to Figure 7, the bearing frame 24 conveniently has, on

20  its face that lies opposite the face connected to the insert 10, a tread surface
26.

Moreover, the bearing frame 24 conveniently delimits a front opening
25a and a rear opening 25b, which are arranged respectively at the front
region of the sole and at the heel region.

25 In particular, in this embodiment, the bearing frame 24 comprises a
perimetric rim 27, which delimits the openings 25, and a structural grid 28,
which is monolithic with respect to the perimetric rim 27 and covers the

openings 25, dividing them into a plurality of windows 29 whose surfaces
: 2
conveniently are at least equal to 5 mm".

30 The structural grid 28 preferably has studs 30 that protrude from it and



With reference to Figure 7, the bearing frame 24 conveniently has, on 20 its lace that lies opposite the
facg gonnected to the insert 10, a tread surface 26. Moreover, the bearing frame 24 conveniently
delimits a front opening 25a and a rear opening 25b, which are arranged respectively at the front
region of the S8 MstAe heel region. 75In particular, in this embodime RCTHEBEAARGFtame 24
comprises a perimetric rim 27, which delimits the openings 25, and a structural grid 28, which is
monolithic with respect to the perimetric rim 27 and covers the openings 25, dividing them into a
plurality of windows 29 whose surfaces 2 conveniently gge at least equal to 5 mm. 30The structural

grid 28 preferably has studs 30 that protrude from it and WO 2010/000617PCT/EP2009/057564 10
are adapted for @rgapifithitiecgrsant With g 52BRE embodiment, shown by way of non-limiting

example in Figure 5, yole 423 aecatngiindhe ivGnlionadayiagasysl sormpyissambraling frame

124 on which a midsole 126, conveniently made of ethyl vinyl 5 acetate, EVA, is superimposed; said

midsole is shockigveerbirngy s0le VABORGEFEEND [© Sh B FsPAtdATR AR AR AN YA O pEIE e
portions 18 of ﬂl?egllﬁ‘?étﬂ'gme 124 on which a midsole 126, conveniently made of ethyl vinyl

5 acetate, EVA, is superimposed; said midsole is shock-absorbing and vapor-
permeable or perforated at least at the vapor-permeable portions 18 of the
insert 10.

Conveniently, the vapor-permeation component 12 is sealed
perimetrically and impermeably to the midsole 126 at least at the perimeter
10 of the membrane 13.
In a third embodiment, illustrated by way of non-limiting example in
Figure 6, the sole 223 preferably comprises a bearing frame 224 that lies
perimetrically to its portion affected by the openings 225.
Conveniently, the bearing frame 224 has, on its upper face, a
15 perimetric containment edge 226 for the insert 10, and there is also a
perimetric gasket 227, made of impermeable material, to seal the insert 10 to
the bearing frame 224, which is arranged so as to straddle the matching
edges of the containment edge 226 and of the insert 10.
Conveniently, the seal of the membrane 13, of the insert 10, to the
20 bearing frame 224 is obtained by adhesive bonding or by co-molding of the
perimetric gasket 227 so as to straddle the containment edge 226. |
~ In practice it has been found that the invention achieves the intended
aim and objects, providing an insert for waterproof soles that simultaneously
have a high vapor-permeation capacity.
25 A sole with an insert according to the invention is in fact waterproof
and vapor-permeable and, by having large extensive holes, is provided with
a large vapor permeation area while having considerable structural strength,
which is ensured by the supporting layer made of nylon or metal mesh,
which easily and effectively adheres to the other components of the sole by

30 way of the adhesive bonding matrix made of polymeric material.



Conveniently, the vapor-permeation component 12 is sealed perimetrically and impermeably to the
midsole 126 at least at the perimeter 10 of the membrane 13. In a third embodiment, illustrated by
way of non-limiting example in Figure 6, the sole 223 preferably comprises a bearing frame 224 that
liesperimetricali§) 18114 P6Hion affected by the openings 225. Conveniently, R&&/BERAHE fRdine 224 has,
on its upper face, a 15 perimetric containment edge 226 for the insert 10, and there is also a perimetric
gasket 227, made of impermeable material, to seal the insert 10 to the bearing frame 224, which is
arranged so as to straddle the matching edges of the cahtainment edge 226 and of the insert 10.

Conveniently, the seal-af the membrane. 13, of the ingert to the in fran 44is Qftained
by adhesive bonding oﬁ%?/ (%8—%%%@%’5 Y)‘é%% %rlﬁneﬁ%e ajg?gﬁ:%t . Zﬁgﬁggog&r%e%e containment
edge 226.  Injpvhotieeiit e desinffoting: thasuhes ihventiex dohityes ttrelintcndkal esimage ebjects,

providing an insqror waletproofsoles il SimMIAReASI e 8 b YRRPLPAIGALAN. Gapaciy.

of so
25A sole with an insert aélégra}rll%gl?b e inventiorris In fact waterproof a apor-permeable and, by

having large extensie holes, is provided with a large vapor permeation area while having
considerable structural strength, which js ensured by the supporting layer made of nylon gr,metal
mesh, whictPeasily anmge%\%iy ’éblhajeﬁéetﬁell}thg?‘&ghd%nbgnt%%%ﬁ%%% e By §é’\%§3%f the
adhesive bondingppatfidmadernépolymasconateral. (Wt RO 10I000HE7REPEPDOUNIBTE644]  The
insert provided with the adhesive bonding matrix made of polymeric material fyrther ensures .high
flexibility of its ud Yﬁ@@@%a&é%%edﬁ*é?@ﬁ?%ﬁér% a1y o\%%)ltf?glgsé) cﬁ’re'ngpéﬁ% L8R as
rubber for the treagvhMoreppentéliall cases in which it is impossible to co-mold a supporting element
made of mesh directly with the rest of the sole, it is advantageous to use an insert for sgles which,

according to the inventlols, IBgsihABESAEs AeteRAIREL IS LHLISs ABISHiRG s hadheENon in fact

has an adhggive,onding matrix directly on the supporting element made of mesh, which is
provided easily and precisely with different methods, such as for example
melting a polymeric film by high frequency, microinjection or screen
printing of a layer of polymeric material, avoiding the simultaneous
processing of the entire sole.

15 In this manner, the technical and aesthetic limitations that are typical
of the molding of a three-dimensional and complex object. such as a sole for
shoes, which has a tread with large openings, are overcome.

The tread and the rest of the sole are in fact glued to the adhesive
bonding matrix and are sealed to the waterproof and vapor-permeable

20 membrane, obtaining a sole that is impermeable to water and permeable to
water vapor.

The invention thus conceived is susceptible of numerous
modifications and variations, all of which are within the scope of the
appended claims; all the details may further be replaced with other

25 technically equivalent elements.

In practice, the materials used, so long as they are compatible with the
specific use, as well as the contingent shapes and dimensions, may be any
according to requirements and to the state of the art. |

The disclosures in Italian Patent n® PD2008A000196 from which this

30 application claims priority are incorporated herein by reference.



10 bonding matrix directly on the supporting element made of mesh, which is provided easily and
precisely with different methods, such as for example melting a polymeric film by high frequency,
microinjection or screen printing of a layer of polymeric material, avoiding the simultaneous processing
of the entire s&Y& 28HP8AK manner, the technical and aesthetic limitations tR&T4R2MHIEFOF the
molding of a three-dimensional and complex object. such as a sole for shoes, which has a tread with
large openings, are overcome.  The tread and the rest of the sole are in fact glued to the adhesive
bonding matrix and are sealed to the waterproof and vapobr-permeable 20 membrane, obtaining a sole
that is impermeable to water and permeahble to water vapor, 1 - The i jan tk; ived.i
susceptible of numeromecl) ifltggﬁtr)lﬁ%a?ang%éﬁ%gio}ﬁse,}{aﬁ?%fe \(/ivhllrcl:h%gllgg \ﬁﬁﬁﬁt e ssggggeféﬁwg };S :
appended claimszfat¢he aletailssmaydsethefdrenreplatigdwittavthéees tectinidatly yuitiatenpidements.
In practice, the materials used, so long as they are. a i?l [ spegifi . the
contingent shapgglfrﬁ)cf’ %i%%ehns%enass,m %elg%éﬁ é%c%(?rrgtl%gé o%%é?%ﬁ%rﬁﬁ%é%@?@ %lt\g%h(? the art.
The disclosuresiieftediarcPagerst doPD2 (084NN dBritimendfitic s Socamsticatisatitans paidrity are
incorporated_herein by reference, ,12 Where technical featur (o] in any claim are
followed by Pefeéﬁgég’gﬁ;hgﬁ’}ﬂ%%g Jrb ererice s%ﬁé :1132) ggﬁ%ﬂ%ﬁ%%ﬁgorﬁgg %ole purpose of
increasing the intelligibility of the claims and accordingly such reference signs do not have any limiting
effect on the interpretation of each 5 clement identified by way of example by such reference signs.
13M0OS1.1.2 CLAIMS 1. An insert for soles, particularly for perforated soles made of polymeric



material, comprising a membrane that is impermeable to water and permeable to water Svapor,
characterized in that it comprises - a supporting layer (11) made of mesh, felt or other diffusely
perforated material, - a vapor permeation component (12), which comprises a membrane (13)
that is impermeable to water and permeable to water vapor and is arranged abo &qig@msupporting
layer (11), - a layer of polymeric material (14) that irhpregnates locally said supporting layer (11),
forming therein a matrix (15) for the adhesive bonding thereof to other components of the shoe, said
adhesive bonding matrix (15) affecting at least the p@%@ﬁg region of said supporting layer (11) and
delimiting at least one vapor- 15permeable portion (18) of said supporting layer (11) that is free from
said polymeric material (14) for its permeability to water vapor. 2. The insert for soles according to
claim 1, characterized in that it comprises a region (16) for sealing said supporting layer (11) to said

vapor permeation comgoenent {2)nsgiicirprolide patidelastyatohaopevintetriokdgaaderybpeheneric

e 2 R e B O SR

3. The inserf for soles aceording 4 ANGLGMgks,AkLke preceding claims, characterized in that, said

supporting layer (11) is made of a dense-knitted mesh with 25fibers made of a material selected

among metallic material, syntpgticingalasiad @bt natudal fibersshMEBL &P dter diffusely perforated
material,

- a vapor permeation component (12), which comprises a membrane (13) that is
impermeable to water and permeable to water vapor and is arranged above said

10 supporting layer (11),

- a layer of polymeric material (14) that impregnates locally said supporting
layer (11), forming therein a matrix (15) for the adhesive bonding thereof to other
components of the shoe, said adhesive bonding matrix (15) affecting at least the
perimetric region of said supporting layer (11) and delimiting at least one vapor-

15  permeable portion (18) of said supporting layer (11) that is free from said polymeric
material (14) for its permeability to water vapor.

2. The insert for soles according to claim 1, characterized in that it
comprises a region (16) for sealing said supporting layer (11) to said vapor permeation
component (12) which provides, at least at the perimetric edge (17) of the membrane

20 (13), the intimate grip of said polymeric material (14), which impregnates said
supporting layer (11), to said membrane (13), so as to seal the region comprised
between them.

3. The insert for soles according to one or more of the preceding claims,
characterized in that, said supporting layer (11) is made of a dense-knitted mesh with

25  fibers made of a material selected among metallic material, synthetic material and

natural fibers.



4.The insert for soles according to one or more of the preceding claims, characterized in that said
membrane (13) that is impermeable to water and permeable to water vapor is made of a material
selected among expanded polytetrafluoroethylene (ePITE) and/or polyurethane (K¥Y; ®rldtjuivalents.
55.The insert for soles according to one or more of the preceding claims, characterized in that, said
. vapor permeation component (12) comprises a fine medHi (19) made of synthetic material which is
associated with said membrane (13) for its reinforcement. 6. The insert for soles according to one
or more of the preced| clalrr%%) 10ch3r?gter| edin th sa{d vapor perme

(

T S0ICS acCo I’ l’(l:% d)l‘ more 0#1 Cgrrg nent
comprlses a protectlve ayer at IS assoclated In a downward region O Sald mem , for

its protection ag@maérteﬁa@dsnlm@flgaaeﬂelaﬁ%a@m1|Bmtsalmwm@awt@méﬂaadmmw%ve
layer (20) being made of a material selected among felt and diffusely perforated material, adapted to

absorb impacts, Waidrsea@mgsregmqﬂﬁ)t@@i@dii@%@@mmﬁéname@m@H@WM?e@ (20),
which at least corres onds to s id p rm ?{e WhICh is impregnated by said polymeric
material (14) to gégi a4appo }fW@ef%ﬂ? 55” S’Pﬁ%rane (13). 7. The insert for soles

according ta,one or mose of thﬁqerﬁfs%wrfgrcé%n@gsa&é@ eriZ8den fhah Raid @R 9 PR s,

component (12) comprises a vapor- 70 permeable layer (21) with high resistance to piercing and
cutting, which is ¢fitespeseddetteensddapenperanat{d3) angeaiot SUPpposting keyer fihd nssid 58aling
region (16) extending along a portion of said vapor-permeable layer (21) with high resistance to
piercing and cuttitflavhichyathetst Beiesdondicty %léﬁ%ﬁf?&ﬁé’%g@@?‘}lq %‘Pé@né}féél by sHfd
polymeric materlal 41) to seal said supporting layer (11) to said 25membrane (13). 8. The insert
for soles accordln S'ohe or ‘more of the preceding claims, characterized in that the parts that

compose said vapor-pegmeatioRLomRementéld) &l ML Bnd 2r more of the preceding claims,
10 characterized in that said vapor permeation component (12) comprises a protective layer
(20) that is associated in a downward region of said membrane (13), for its protection
against impacts, interleaved between it and said supporting layer (11), said protective
layer (20) being made of a material selected among felt and diffusely perforated
material, adapted to absorb impacts, said sealing region (16) extending along a portion
15  of said protective layer (20), which at least corresponds to said perimetric edge (17),
which is impregnated by said polymeric material (14) to seal said supporting layer (11)

to said membrane (13).
7. The insert for soles according to one or more of the preceding claims,
characterized in that said vapor permeation component (12) comprises a vapor-
20  permeable layer (21) with high resistance to piercing and cutting, which is interposed
between said membrane (13) and said supporting layer (11), said sealing region (16)
extending along a portion of said vapor-permeable layer (21) with high resistance to
piercing and cutting, which at least corresponds to said perimetric edge (17),
impregnated by said polymeric material (14) to seal said supporting layer (11) to said

25  membrane (13).

8. The insert for soles according to one or more of the preceding claims,

characterized in that the parts that compose said vapor-permeation component (12) are



mutually joined in a manner that does not compromise water vapor permeability and waterproofness,
selected among sewing, spot gluing, heat sealing, welding with high-frequency current, ultrasound
welding. 9.The insert for soles according to one or more of the preceding claims, M &haracterized in
that the parts that compose said vapor-permeation component (12) have a portion that at least
corresponds to said perimetric edge (17) and is impreghéated with said polymeric material (14) through
their entire thickness comprised between said supporting layer (11) and said membrane (13) to form

said at least perimetric sealing region %19&1{9&10 The insert for soles according to one orr%r{]ore o% the

preceding claims. Characterized nnat’ comprigé)gsanv?/ifto@g)r%na{sevg Shid 8ﬁ/ﬁ1eérrri1§a Laridh 14)

that extends saicyadhasivekensingmatix A2kbendbe paripetrs ptsaidnamBaRe i3 hand

wraps around at least said supporting layer (11) and said vapor-permeation component (12) so as to
seal at least saidrageamisrane¢B) wiisaidisdppddiing layer (11). 1511.The insert for soles according to
one or more of the preceding claims, characterized in that said polymeric material (14) is polyvinyl

chloride (PVC). 12 %he indetf fOPSUIL e Gt 10 R &CoP PR BrEtaithdhs #3 o6 ikarktitdiized in
that said polymeric materiah (F4h15 e E'@%UE&‘?&?%%@Q%@?- %rmeati%?i'c%‘lﬁﬁ%}%‘i?ﬁ%ﬁggs)’

characterized in that it comprises said insert for 20soles (10) according to any on Ito 12.

14. The sole (23, p2dict2Bhtaggesnding te glaiisk3,sahbpreiedzes dodhat T campy isepragherdngiframe
(24, 124, 224) for said insert (10) for soles, which is connected thereto so as to provide a waterproof

seal at said ad hé@ﬁi«iepbbm@ﬁrig m@ﬁﬁki?(hﬁ‘éhdlr@twb\ﬁmd vmirrfattlé@lg_te@ﬁec@@@ﬁm (D8 vZ28) thidt
conesponis o S0 % 2o o mesle oo () e aererally o et vepr
region (16).
10 10. The insert for soles according to one or more of the preceding claims,
characterized in that it comprises a welt (22) made of said polymeric material (14) that
extends said adhesive bonding matrix (15) beyond the perimeter of said membrane (13)
and wraps around at least said supporting layer (11) and said vapor-permeation
component (12) so as to seal at least said membrane (13) to said supporting layer (11).
15 11. The insert for soles according to one or more of the preceding claims,
characterized in that said polymeric material (14) is polyvinyl chloride (PVC).

12. The insert for soles according to one or more of claims 1 to 10,
characterized in that said polymeric material (14) is thermoplastic polyurethane (TPU).

13. A sole (23, 123, 223), characterized in that it comprises said insert for

20 soles (10) according to any one of claims 1 to 12.

14. The sole (23, 123, 223), according to claim 13, characterized in that it
comprises a bearing frame (24, 124, 224) for said insert (10) for soles, which is
connected thereto so as to provide a waterproof seal at said adhesive bonding matrix
(15) and is provided with at least one opening (25, 225) that corresponds to said at least

25 one vapor-permeable portion (18), for its permeability to water vapor and

waterproofness at said at least one opening (25, 225).



16 15. The sole (23, 123, 223) according to claim 13, characterized in that it comprises a midsole
(26) that is shock-absorbing and vapor-permeable or perforated, at least at said at least one
vapor-permeable portion (18), said insert (10) being connected perimetrically s@ias to form a
waterproof seal to said midsole (26) at least at said 5Smembrane (13) that it comprises. 16. The
sole (23, 123, 223) according to claim 13, characterized é that it comprises a bearing frame (24, 124,
224) and has, on its upper face, a perimetrie containment edge (226) for said insert (10), there being

also a perimetrie gasket(227).for sealing,sai rane (13) of said insert (10) to said beayring frame
(24, 124, 224), 10Whic?115|($ arré%e%‘%o@s’t@%%lz %ﬁﬂ%&éaﬁ% h igg.é&@%??“ze% 1% %#esole
(23, 123, 223) agspislineste flRIN%R1349 h& shanatenzeshindhatisaichbering.bame 241241224
has, on its face that lies opposite the face connected to said insert (10), a tread surface (26). 18.

shoe, characterizest it thad Atceasprises spid-polm {23 e 1RBtR2B) | BSpradided with) s dici igsert{dayd

according to any one of claims 13 to 17. ) ) .
perimetrically so as to form a waterproof seal to said midsole (26) at least at said

A

5 membrane (13) that it comprises.

16. The sole (23, 123, 223) according to claim 13, characterized in that it
comprises a bearing frame (24, 124, 224) and has, on its upper face, a perimetric
containment edge (226) for said insert (10), there being also a perimetric gasket (227)
for sealing said membrane (13) of said insert (10) to said bearing frame (24, 124, 224),

10 which is arranged so as to straddle said containment edge (226).

17. The sole (23, 123, 223) according to claims 13 to 16, characterized in
that said bearing frame (24, 124, 224) has, on its face that lies opposite the face
connected to said insert (10), a tread surface (26).

18. A shoe, characterized in that it comprises said sole (23, 123, 223)

15 provided with said insert (10) according to any one of claims 13 to 17.



