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VAPOR- PERVEABLE SOLE Technical Field The present invention rel ates
to a vapowvoperymeusie shoe with 5 waterproof and vapor - pecrEaeRéig/osale.
Background Art As is known, the part of the foot that has the greatest
perspiration effect is the sole of the foot. Therefore, the region

of the shoe where noisture caused by swegting 10 can accunul ate the nost is
the interface between the sole of the foot and the sole of the shoe.
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di sconfort an?al so constitutes a preferential site for the growth of
bacterial @adkg@wundAgh are known to be the source of bad odors.
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meeti ng t hi need consj sts_of the solution
g e%fect 1s the sole of the foot.

Therefore, the region of the shoe where moisture caused by sweating
10 can accumulate the most is the interface between the sole of the foot and the
sole of the shoe.

There, the sweat generated saturates the air with humidity and mostly
condenses, stagnating on the plantar insert.

Only a small amount of the moisture produced by sweating spreads to

15 the sides of the upper and exits from them if they are vapor-permeable.

Such effect of sweat stagnation in the plantar region is particularly
conspicuous in rubber-sole shoes; in these cases vapor permeation through
the sole of the shoe is in fact prevented by its total impermeability.

As 1s known, the stagnation of sweat in the plantar region causes to

20 the user of the shoe a feeling of discomfort and also constitutes a
preferential site for the growth of bacterial cultures, which are known to be
the source of bad odors.

Therefore, 1t 1s a commonly felt need to obviate the stagnation of
moisture from sweating at the plantar region of shoes.

25 A first attempt aimed at meeting this need consists of the solution
disclosed in EP 0382904.

The teaching contained in such patent consists in dividing the rubber
sole into two layers, the lower one of which has through micro-perforations,
and in interposing thereat a semipermeable membrane which is joined

30 perimetrically to the two layers, in order to avoid water infiltrations and thus
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10 of expanded polytetrafluoroethylene, e-PTFE, with thicknesses that vary
generally from 19 microns to 70 microns, and are waterproof and vapor-
permeable.

Their microstructure is characterized by the presence of dense areas,
called nodes, interconnected by stretched filaments known as fibrils.

15 These semipermeable membranes, conceived initially for the military
field, have been developed and used in the clothing and footwear field in
order to avoid the accumulation of vapor from sweating in items of clothing
and to provide shoes with uppers with waterproof and vapor-permeable
linings.

20 Because the market of the clothing and footwear field has always
demanded soft and comfortable items, in the described applications there is
a strong need to ensure that the membrane, intended as a functional layer,
does not compromise such characteristics.

This need has been expressed in a true technical preconception that

25 has entailed the use of membranes provided with low thicknesses in order to
be laminated with supporting and/or aesthetic finishing materials, such as
fabric or leather, so as to obtain finished laminated elements that have
considerable characteristics of flexibility, easy folding, softness, surface
slipperiness, compressibility and extensibility, and low weight per unit

30 surface.
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0382904 to prevent contact of the nenbrane with foreign objects by limting
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sol ution, howev has been shown to limt the area of the sole assigned to

vapor pereat i orl i EXREFSSEYEr DERETRBPR S CEINAIRE. oHES BDatSS e chargcteristic

defined by a measurement performed according to the method illustrated in
the ISO 20344 — 2004 standard, chapter 5.8.2 "Determination of the

penetration resistance of the sole" regarding safety footwear.

15 This poor mechanical penetration resistance has led the inventor of
EP 0382904 to prevent contact of the membrane with foreign objects by
limiting the diameter of the holes of the sole that the membrane faces.

This solution, however, has been shown to limit the area of the sole
assigned to vapor permeation and moreover the holes can become

20 obstructed.

The teaching disclosed in EP 858,270, by the same Applicant,
discloses a solution aimed at overcoming these drawbacks, but is not yet
completely without aspects that can be perfected.

Said patent discloses a shoe with a sole that is made of perforated

25 elastomer and comprises a mid-sole that comprises a waterproof and vapor-
permeable membrane that is superimposed on a lower protective layer,
preferably made of felt, which is treated in order to be water-repellent.

Since the protective layer is not made of waterproof material, it is not
possible to provide a direct seal of the mid-sole with the sole, but a

30 waterproof peripheral element is used which provides a sealing bridge
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traction to which the mid-sole is subjected while walking tends to cause
progressive wear and tearing of the membrane, thus causing the sole to lose
its waterproofness.

15 A further solution is proposed in US 6508015 by Rauch Max, which
discloses a sole structure with two superimposed layers, the topmost of
which, designed to be directed toward the upper part of the shoe, is elastic
and permeable to water vapor.

The lower layer, which covers less than 70% of the upper layer, has a

20 function of support thereof and provides the tread.

The upper layer 1s made for example of sintered plastics or non-
woven fabrics so as to have a microporous structure, which in any case is
not waterproof.

A drawback of this solution consists in that during use of the shoe the

25 microporous upper layer, left extensively exposed by the lower layer, tends
to become saturated with water when i1t comes into contact with it,
absorbing it, retaining it and partly releasing it over time, dirtying the
surfaces on which one walks.

Moreover, the upper layer tends to degrade in contact with the

30 absorbed water.
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limitations of currently known shoes “and soles, particularly by allowing to

15 prevent the retention and release of the water with which it might come into
contact during use, at the same time having an efficient and durable vapor-
permeability and waterproofness.

Within this aim, an object of the invention is to devise a vapor-
permeable shoe with waterproof and vapor-permeable sole which, with

20 respect to currently known products, has a greater resistance to the damage
caused by foreign objects that, during its use, tend to penetrate its sole, such
as for example pebbles, particularly if they are sharp, or the like.

Another object of the invention 1s to provide a vapor-permeable shoe
with waterproof and vapor-permeable sole whose waterproofness and vapor

25 permeability are more durable than in currently known products.

This aim and these and other objects that will become better apparent
hereinafter are achieved by a vapor-permeable shoe with waterproof and
vapor-permeable sole, comprising

— an upper assembly,

30 — a sole, which is joined to said upper assembly and comprises a body
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tread and has at | east _one region that is perneable to water vapor, -
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at | east one zone, of said body that .is peripheral to said at | east one
region. Brief déaktsheedeing %n&acdeﬁaﬁ%@ ti:tat iq\&ﬂhﬂ{a‘ﬁ%pélﬁ?%taﬁé‘éﬁsérﬂﬁe

advant ages p%tetcli]ﬁ/ei YRR W 1! \X}%fgl’?)?gof and vapor-permeable, covers said at

least one region and is substantially interposed between said region and said
10 at least one protective element, said protective shield being sealed in a
waterproof manner to said body at at least one zone of said body that is
peripheral to said at least one region.
Brief description of the drawings
Further characteristics and advantages of the invention will become
15 better apparent from the description of preferred but not exclusive
embodiments of the waterproof and vapor-permeable sole according to the
invention, illustrated by way of non-limiting example in the accompanying
drawings, wherein:
Figure 1 is a transverse sectional view of a vapor-permeable shoe
20 according to the invention, in a first embodiment;
Figure 2 is a transverse sectional view of a vapor-permeable shoe
according to the invention, in a second embodiment;
Figure 3 is a transverse sectional view of a vapor-permeable shoe
according to the invention, in a variation of the second embodiment;
25 Figure 4 is a transverse sectional view of a vapor-permeable shoe
according to the invention, in a third embodiment.
Ways of carrying out the Invention
With reference to the figures, a vapor-permeable shoe with
waterproof and vapor-permeable sole is generally designated by the

30 reference numeral 10 in a first embodiment, which comprises
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drawi ngs, wherein: Figure 1 is a transverse sectional view of a
vapor - per reabl e shoe 20 according to the invention, in a first enbodi nent;
Figure 2 is a transverse sectional view of a vapor-perneabl e shoe accordi ng
to the invention, in a second enbodi nent; Figure 3 is a transverse
sectional view efamupppoasgenblabl ¢ shoe according to the invention, in a
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a sole 12, which pswagirpesoft aniheapiirpérmessiebinendtransd] 6otk esoverbedy 13
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vapor - per neabl e nenbrane 16, which covers. a region 15, toward the inside of
the shoe 10, a prRoPetectizcetlemant 17, W\]hlicghc%‘?@rﬁ gwmﬁ%w ak@ tdathss t he

menbr ane 1?ﬂembrane 16.

According to the invention, the shoe 10 has the peculiarity in that it

10 comprises moreover a protective shield 18, which 1s waterproof and vapor-
permeable, covers the region 15 and is substantially interposed between
such region and the protective element 17, the protective shield 18 being
sealed in a waterproof manner to the body 13 at a zone 13a of the body 13
that is peripheral to the region 15, preferably as described hereinafter.

15 The tread 14 1s conveniently the lower surface of the body 13 that,
when 1n use, makes contact with the ground, but in an equivalent manner in
alternative embodiments of the invention it can be an element that is
separate from said body 13 and associated with it in a downward region.

Conveniently, the region 15 is defined by a plurality of holes 15a that

20 pass through the body 13.

In alternative embodiments of the invention, in a substantially
equivalent manner, said region can be defined by at least one wide opening,
in which structural elements for reinforcement and support for said
protective shield, for example in order to form a grid, can be provided.

25 Depending on the contingent requirements, 1in alternative
embodiments of a vapor-permeable shoe according to the invention, the
shoe comprises a sole that generally has at least one region that is permeable
to the water vapor and is covered by at least one waterproof and vapor-
permeable membrane, below which at least one protective element is

30 provided, at least one of said protective shield being moreover provided at
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concentration of 1() ‘the volune of said mixture conprised between 8% and

98% — a plasticizer, in a percentage concentration of the volume of said mixture

15 comprised between 1% and 40%.

Where said polyolefin 1s preferably a UHMW polyethylene (UHMW
meaning Ultra High Molecular Weight) and conveniently said filler is
selected between silicon dioxide and silicic acid, said plasticizer is a water-
insoluble oil, preferably petrol oil.

20 As an alternative, the protective shield 18 is conveniently made of a
material selected among expanded polytetrafluoroethylene, e-PTFE,
polyurethane, PU, polyester, PES, polypropylene, PP, polyethylene, PE, and
the like.

Preferably, the protective shield 18 has a structure selected among

25 — a structure constituted by a single integral layer, which is preferably
extruded, having a thickness substantially comprised between 0.1 and 5 mm,

— a structure constituted by a plurality of layers joined by lamination
to form a multilayer element whose thickness is substantially comprised
between 0.1 and 5 mm,

30 — a structure constituted by a plurality of laminated layers, a
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mat eri al belLpg provi ded between them and bei ng cohesive wwth them The
protective enment 17 is conveniently nade of a material that is resistant
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and the like, treated so as to be water-repelient, and
commercially available vapor-permeable and waterproof membranes, for
10 example made of expanded polytetrafluoroethylene, e-PTFE, polyurethane,
PU, or the like, and at least one mesh that reinforces it is conveniently
associated therewith.

Moreover, advantageously an element 19 is provided for sealing the
peripheral portion 16b of the membrane 16 to the body 13 that conveniently

15 connects in a bridge-like manner its laterally adjacent edges, sealing them to
each other.

By way of non-limiting example, the portion in which the sealing
element 19 provides the waterproof seal of the peripheral portion 16b of the
membrane 16 to the body 13 is shown in Figure 1 by means of a segment of

20 a dot-and-dash line, designated by the reference letter A.

The sealing element 19 is made advantageously of waterproof
polymeric material and adheres hermetically to the peripheral portion 16b of
the membrane 16 and to the body 13 with a layer of glue that is resistant to
hydrolysis and capable of ensuring an effective seal, preferably of the

25 polyurethane type.

The waterproof polymeric material of which the sealing element 19 1s
made is conveniently polyvinyl chloride, PVC, or thermoplastic
polyurethane, TPU, or the like.

In alternative and substantially equivalent embodiments, the sealing

30 element is advantageously a film of hot-melt thermoplastic adhesive, made



conveniently of a thickness substantially conprised between 0.5 mmand 5
The nmenbrane 16 is conveniently of the type of commonly commercially

avai | abl evoapro4p@rneabl e and wat er proof nenbranes, for PCO/ERP2@NPEH70made of
expanded pol ytetrafl uoroet hyl ene, e-PTFE, polyurethane, PU, or the |ike,
and at | east one nesh that reinforces it is conveniently associated

therewi t h. Mor eover, advantageously gn elenment 19 is provided for

seal ing the peripheral portion 16b of the nmenbrane 16 to the body 13 that
conveni ent lof gdyuaosthane ©ori polgester dpelylankdenempelyadlefin] Hiatraanl he adiizated
edges, sealing then1%é each ot her. By way of non-limting exanple, the
portion i n DVhNEANS Ré heahpn PTEPBHENt 19 provides the waterproof seal of the

per i Pheral port | oo & s TR IRIC YL for PRl S e MRy YRRl v
reference lietd &lcefod b?{athe%@g@di%%ﬂ% AEEHL Al i o@flﬁp tagroysh g of

wat er pr oof polyneric ter eres hernetically to the peripheral

portion Sl6krdby tthe coempamn € dlaren A @ o XIRO badhesi$ewr il msawi thy prodiictadade t hat
is resistant to h}()gro sis and capabl e of ensuring an effective seal,
preferably oAk 32094 d)lf9hr et hane type. The wat er proof pol yneric
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WO 2012/ 04f3‘ﬁ3‘77RI§EV B2 b 416031 thatoafstipwicy thetbualyeobthepsdlvepdiaed spodsyrm de
or polyolefin, that can he actiyvated by neans of heat and pressure. A
filmthtt iferpaa viatenpapel sealiatdbe derphesaloiagaomf dhe anembrangy el ement is

marketed by the Qo mRateonaly® e Protecive shidld & A “he” ¥y 213 are
connected as to form a waterproof seal, conveniently at the zone 13a that is
peripheral to the region 15.

Said waterproof seal connection is preferably provided by adhesive

15 bonding or by high-frequency welding.

As an alternative, depending on the contingent requirements of
embodiment of the invention, said sealing connection i1s conveniently
provided by gripping to the protective shield 18 of the material for
providing the body 13 injected in a mold during the formation step.

20 In particular, in this case, said sealing connection is obtained by co-
molding on the protective shield 18 the material that forms the body 13, or a
component thereof such as, for example, if it 1s formed by a lower portion
and by a mid-sole.

In this manner, in fact, the material that forms the body 13, or its

25 component, grips the protective shield 18 so as to form a waterproof seal,
conveniently at the zone 13a of the body 13, which is peripheral to the
region 15 that is permeable to water vapor.

In the accompanying figures, by way of non-limiting example, said
sealing connection is illustrated by way of a dot-and-dash line designated by

30 the reference letter B.



5 or by the conpany Collano AG Xl RO Adhesive Filnms with product code XAF
36. 004 (Puro). Moreover, in a further and alternative nethod of
enbodi mrerwoab12tdaes3geal i ng el ement, in a substantially egurERR@nieimanner,
such elenent is provided by the material that constitutes the body of the
sole, joined so as to 10 form a waterproof seal at the peripheral region of
t he nmenbr ane. Advant ageousl y, the prgtective shield 18 and the body 13
are connected as to forma waterproof seal, conveniently at the zone 13a
that is peripheradvantagbeuslggithe upper assemblgaild, wheeppobldf ofeavhich is
connection |s preferably provide . adhesi.ve 15_bgndin r by..
hi gh-fr equéh@valeﬁmat.wal?y n Ai@sg‘#? dincsrn igyEes aeém gggqpmdn\@g&mhengem
requi renent . I f i i.0 E ing connection is
a%ugz[rtloo\‘jrfgégﬂllg@%n& of fig @g‘éﬁﬁgh ?gp@ggs%ssa%alhéﬁ

conveni ent Iy grippi ng p Ive siteld 18 of the

material for pravidi (18] dinanmld during the formation
A i ROl

step. 20 In particular, d sealing connection is obtained

by co-nod di ng on iménmsroéfsriyanséutak dinkBgt hedmaterial that forns the body
13, or a conponent thereof such as, for exanple, if it is fornmed by a | ower

portion and by a aivdpsoipermeabldimsolentoewhichntliebiwet flapsatfehealppdraind or ns
the body 13, gr its 25 compopent, grips the protectjve shield 18 so as to
form a wat &phedinisgare josiseHl aRaNseknoWa RgRBEN FQT SKaNHA e FEgPTding thhi ch

iﬁepSLLB%éﬁ%ﬁﬁ?é@@&f@%ﬁ%ﬁ%\i @%gi@nﬁ?;e%%%g 6§1%}a¥¢§$t§g%§2t&§%i§wg "
the ot eronce | P e B4R 9bTS), By BBl e LiSHR ShehAicay™®
h f I . r /

:[Ad\e/ a;lte a_gyregg; Iedasitetl:g ;mbplﬁ uppeentiey lihing tanel fireofdote ?zfrgvvfdtcthd\&n,s bewvause
schematical|ly in dashed lines in Figures 1, 2 and 3, depending, on the

act uation rtReuiaremsntss lorowneclemeats v secerpetuse ds advaatageously selested
vapor- per n%%%r?g YBPSkn Bnedin' A" HantROMA SIS eARb Kt tﬁre]dcontingent
requirements of execution of the invention.

Preferably, a spacer 20 1s provided that covers the upper face 16¢ of

15 the membrane 16.

The main purpose of the spacer 20 is to protect the membrane 16
against the possible abrasive action of the insole, being interposed between
them.

Conveniently, the spacer 20 is made of vapor-permeable or perforated

20 material, for example felt, or fabric or polymeric material or cellulose
material.

In a second embodiment of a shoe according to the invention,
illustrated by way of non-limiting example in Figure 2, where it is
designated by the reference numeral 100 and where the elements that

25 correspond to those described so far are also designated by the same

reference numerals, the body 13 advantageously comprises a lower portion

21 and an upper portion 22, the protective shield 18 being sealed to the
lower portion 21, in which the zone 13a 1s peripheral to the region 15.

Conveniently, the upper portion 22 is joined so as to provide a

30 waterproof seal to the peripheral portion 16b of the membrane 16.



a vapor-perneable insole, to which the lower flaps of the upper and of the
lining are joined in a per se known nmanner, for exanple according to a

| asti ng cwoOIA@1430Nn or by sewi ng, for exanple of the SPCEEPROMPHHTO | N
Figures 1, 2 and 3, the upper assenbly 11 is shown schematically 10 in
dashes and the upper, the lining and the insole are not shown, because they
are per se known el enents whose structure,i s advant ageously sel ected anong
known ones in a manner that is consistent with the contingent requirenents
of execution of Sahé wavenproof.sealing join®y atlesthted by spageof 2on-$inpitong ded

R s
e 015 BB P CAPSI, R DS e

material, fa@boﬁiﬁﬁgpﬂcﬁtﬁ@'cbntlngeﬁﬁli’éqmr@ﬂheﬁ@d YiESxeeufidhe ol Qlle dhvertibnl pse
mat eri al . In"a second odi nent of a shoe according to the invention,

i |l ustrat ed¢onyensantt promidadhityi myippiagptce the pemgpherad, poteme liab iof the

de nated b he r ce nune ere the el.e at, .25
oottt ﬁ%%ee‘fé&fﬁtﬁfﬂaea#eé@l o Pl hauBp5h RoBuR, 2 Wi Eihin 2

ref erence qﬂgﬁf ttgg PeﬁﬂYorlﬁ)rﬁﬂﬁ n[hg%%ﬁy%?y conprises a |lower portion 21
and an upper po %

e protec ive shield 18 being sealed to the | ower

portion 21, in \Mi' ﬁéﬁffch@arZQﬂeth@@aw fegdi %@é@'cohﬁebﬁ@nﬁ@%&ﬁlrﬂ&i by co-
Conveni ently, t he ‘upper portlon 22 i's joined so as tokgrow de a

wat er pr oof msellingoon Hhepeeriphenahl pgrtioni dob18te aiatehal teab farmes the upyser
2012/ 041637PCIT/ EP2011/ 065170 12 Sai d wat er proof sealing joint,

i |1 ustrHt ed9BYo -of non-limti ng exanple in Figures 2 and 3 by a segnent
of dot-and-dashline de ted nce letter C_1is ably
b ovi ded by g1 udnngraicitad Bk SE A0 ShEL SPm e Be T RN
requi remen ﬁﬂ‘eaBl‘eefd'Wa%‘r Phpdihgnd @Mg@ﬁhﬁibsedsorﬁtlfé)ﬁié?ﬂb%fé Y6 P @ydéted by
gripping to the peripheral portlon 16b of the nenbrane 16 of the materi al
for provi dicoyer hﬂetwpmtecpﬂratgammst?ﬂly abesiez achon thet thedinsiohg nidyeapplgptd or
formng the aol e 13. articular, in this case, said seal ed
connecti onlf uBBﬁd’rS@&f%&‘? S(b@—enb(ﬁ di ng on t he peri pheral portion 16b the

materi a{sthat f%(ﬁm aﬁtggegﬁ?ﬁ &10 poratcef) MG2 is made of vapor-permeable or

perforated material, for example felt or fabric or plastics or cellulose
material.
If the upper portion 22 is provided by co-molding, advantageously the
spacer 20 also acts as a barrier to the passage, toward the membrane 16, of
20 the material for providing the upper portion 22 during injection in the mold.
In an alternative constructive variation, not shown in the
accompanying figures, the spacer is replaced by a central portion of said
upper portion, which has holes or through openings so as to be permeable to
water vapor, so as to define part of said region, of said body of the sole, that
25 1s permeable to water vapor.
In said alternative variation, the lower portion of the sole body is
completely covered by the upper portion of the sole body.
With particular reference to Figure 3, in a variation of said second
embodiment, in a shoe according to the invention, designated by the

30 reference numeral 100a, the protective shield 18 advantageously has a



In particular, the sole 100 preferably conprises a spacer 20 that is
perneabl e to water vapor and superinposed on the nenbrane 16 in order to
cover it wWO2praueesV it agai nst any abrasive action that PCHEPROISObB70MRY
apply to it during use of the shoe 10. 15Advant ageously, the spacer 20 is
made of vapor-perneable or perforated material, for exanple felt or fabric
or plastics or cellulose material. I the upper portion 22 is provided
by co-nol di ng, advant ageously the spacer 20 also acts as a barrier to the
passage, t @eametrieebamdil8anthal 6s expoal bhehegiretéclvd elenpemivi Hand biyhthaipper
portion 22 during inj eﬁtion in the ;H)Id. In an alternative

const ruct i VRCHARFARE iléﬁ, A tCoMRENHL A QVH%WQE‘J:B%Qﬁyi ng figures, the spacer

is replaced by centiral .portion aof.,said u r .portjon i ch has ,hql es or
hr ough- openi notCemteoarPElri AL LFE B e shitta I LAt par
of said re%‘sc’c@’pl‘i‘fvé&é"adwﬁféiipr@(‘;f s withahetliferdportonPe? 'ﬁ%‘ee?édsh‘ﬁ@t

vapor . I'n'said alternative variation, the l'ower portion of the sole
body i s <ornht bkl y2covered by the upper portion of the sole body. Wth

particular reference to Figure 3, in a variation of said second enbodi nent,
in a shoe accor diand watemprophvegaling, assesiajrmar, edlvstrated dy reaer ehceon-

2012/ 04163 T WAHERSOATITRED, oI Soel b AP SNBeENTy BSERAL des anaged By B ¢ ne

egion. - TEIEREG 1LY iRV (E Y 00 eHchild pldyiBOYRS, alficife G HeT ©

associ at ed case @af foemptioni ofetle upper poain 32y votihotdiagybyegripoimt ntlk2 of

the b0d1y0 1:%)e(r){m65tr}ch%a?1(()il ?8%2& the material for providing the upper portion 22,
injected in a mold.

In a third embodiment of a vapor-permeable shoe with waterproof and
vapor-permeable sole according to the invention, illustrated by way of non-
limiting example in Figure 4, where it is generally designated by the

15 reference numeral 200 and where the elements that correspond to the ones
described so far are designated by the same reference numerals, the upper
assembly 11 comprises conveniently an outer vapor-permeable upper 23, a
vapor-permeable lining 24 and a vapor-permeable insole 25.

Generally, depending on the contingent requirements, the upper

20 assembly comprises conveniently at least one upper, one lining and one
insole which are vapor-permeable.

Advantageously, the membrane 16 constitutes a lower layer of the
insole 25 or, in a substantially equivalent manner, is conveniently associated
with a layer of the insole 25.

25 The lower flaps of the upper 23 and of the lining 24 are conveniently
jointed to the insole 25, preferably by means of stitched seams.

In this case, the peripheral portion 16b of the membrane 16 and the
body 13 of the sole 12 are connected so as to provide a waterproof seal
conveniently by means of the material for providing the body 13, or a

30 component thereof, which grips so as to provide a waterproof seal the



Sai d wat er proof sealing association, illustrated by way of non-limting
exanpl e by neans of a a dot-and-dash segnent designated by the reference
letter DWO2Ri2gi@73, is conveniently provided by gl uei mgT®P2011/060136€e Of
formati on of the upper portion 22 by co-nolding, by gripping to the 10
perinetric band 18a of the material for providing the upper portion 22,

I njected in a nold. In a third enbodiynent of a vapor-perneabl e shoe
wi t h wat er proof and vapor - perneabl e sole according to the invention,

i |1 ustrat egpenypheagl porinoem-liGhnintliengtlexbodlyel 3 ns Hogued By oshardditg ion the
general |y desi gnat ed E)}/ he 15 reference nuneral 200 and where the el enents
t hat correéﬁﬂﬂ%a{sﬁmh dhes described so far are desi gnated by the sane

reference nunerals, t upper assenmbly 11 copprisges nveni ent | ouf er
Vapor - per et e AppRralEsAGYG B apledbretfibhi (5 of t dhembians Thefitban o
insol e 25. the hody E5MAtRk!0le dOPERALGH&Red 6 £O1 g?&%@l'e 4 %&H{élﬁﬁ%{‘%éal the
upper 20 assenbly conprises conveniently at |east One upper, orie lIining and
one insd e conivehiartly bspduepsr teabi@nbrane 16deahedgabudByof theesolentiz ame 16

constitutes a | ower Ia%%of the insole 25 or, in a substantially
equi val ent t@ré@n¢IppONEN @‘hf:éﬁ?h;ﬂsﬁ%éf%ﬂ@d with a layer of the insole

25. 25The | fl ft 23 .qf, t linj 24 | ent |

Fointed to the IMBRESs, Ui elpLY by Hisdfls bF it che 4k, 1on fis
, th ' | f th

case.  (he BRyARNEIANSROARCARD s6Tad I STRTRICREWHABIdF ReaPaL T (e

sole 12 are con 0 as to provi wat er pr oo conveni ent
means of tH3aetlachas peeipheraiviodihegepion Dodliafl s, %@m@b’ie toavgenseapot.her eof ,
e W

which grips so as to provide a wat erproof seal t

2012/ 041637 PCT/ HARD3dal 0d DMt opebétprasnathepmenilenane6kd whdrtheHeodyody af3 i s

Formed by § érgg\edila%sciﬂutstqgtelfioggrwgﬁ So?anollfili%n]iﬁng example in Figure 4 with a
segment of a dot-and-dash line designated by the reference letter E.

Thus, the sealed connection between the protective shield 18 and the
body 13 of the sole is illustrated by way of non-limiting example in Figure 4

15 with a segment of a dot-and-dash line designated by the reference letter B,
by analogy with what has been described so far.

Advantageously, the waterproof sealed connection of the body 13 to
the protective shield 18 1s provided by gluing or co-molding the material
that constitutes the body 13, as already described with reference to the

20 sealed connection of the body 13 to the membrane 16.

In practice, it has been found that the invention achieves the intended
aim and objects, by providing a vapor-permeable shoe with waterproof and
vapor-permeable sole that allows to overcome the limitations of currently
known shoes and soles, particularly allowing to prevent the retention and

25 the release of water with which the sole might come into contact during use,
thanks to the presence of the protective shield, which by being impermeable
to water and sealed to the body of the sole prevents the water from reaching
the protective element of the membrane, though being vapor-permeable.

Moreover, a vapor-permeable shoe with waterproof and vapor-

30 permeable sole according to the invention, with respect to currently known



As an alternative, the peripheral portion 16b of the nenbrane 16 and the
body 13 of the sole 12 are connected so as to provide a waterproof seal 5
conveni erwbDypoiy4td3dei ng t he menbrane 16 to the body 13 ®CTiHPROIIOEHTA2, oOr
to a conponent thereof, such as a md-sole. Mor eover, the protective
shield 18 and the body 13 are advantageously connected so as to provide a
wat er proof seal at the zone 13a, which issperipheral to the region 15 that
is perneable to water vapor. 10 The seal ed connection between the nmenbrane
16 and t he prodycts3 hofs 8 hereatdrerdsistance | toutlia alaaethdey thiaty cafi boonaducdd ibhg
exanple in Figure 4 with a segnment of a dot-and-dash |ine designated_.by the
ref erence IfRF§I8R @bjects thlus(?urtmg ite P dicadniocpenefratsetifuse ,tw&ﬁp%f%ti ve

hield 18 3 - i S| d. - =Lt
xampl e i n hrgng BEeg bR UADEIR AT sF o Ohdf ARG R RS & by
the 1 ef or cpeacliationr oF iy _prakeayevihielaahehasciibemleprotdord by f et

Advant ageousl y, the waterproof seal ed connection of the body 13 to the

pr ot ect i ve pshtastiveld emengy prasdecesoihegivatargreeiness moddhegyapes peatsabalityt hat

constitutes tFe b?dy 13, as already described with reference to the 20

seal ed confddFSRIGF the body 13 to the menbrane 16. In practice, it
by

broviding o vapofs SapRasif oS Bl b EED s SIS PhBRHaBoCHLSS o
that al | owsn{ehQYeA99hdshg hoé [dRirhBRS walteipbbATdssYakd Qi os irRemaabiligo! es,

particularly allowng to prevent the retention and 25 the release of water
wi t h whi ch thame caoteathyi khowoomeducts) tbenksite thiecoHgbaratjort htlke mambrane

presence of the protective shield .which by being inperneabl e to water and
eat ed t ond boby e nrblediNe” Shislil IR nckiber B Moadhoisgnke. the
rotective ' i a - abl e. Moreover,
g vapo_r-perVg n@gﬁﬁgtoéﬁésest%&]?gv@% 2“?‘%%}&[}9 gg@‘\?‘%p&(ﬁo\f &%%%ggl e sole
according to t heHVvenpiedion W fhsr €eBRESIVEd CHY T &lkteptisIeW of Wumerous

2012/ 041637PCT/ EP2011/ 065170 15 products, has a greater resistance to the
damage t hatmedifida¢ionsdanddvayiations) @il aifj edtish wiiec hwitldur ithg $aapeust, theend
or the |1 kepPeRdedocTiven AN dheedshporesy atuighoioibd ephsborbe cfvicl o
the menpy a@@chlﬁrcgﬂﬁcetq%?vﬁ%nf Bfements.

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 Application No. PD2010A000286

20 from which this application claims priority are incorporated herein by
reference.

Where technical features mentioned in any claim are followed by
reference signs, those reference signs have been included for the sole
purpose of increasing the intelligibility of the claims and accordingly such

25 reference signs do not have any limiting effect on the interpretation of each

element i1dentified by way of example by such reference signs.



5 protective el enent, preserves the waterproofness and the vapor
pernmeability of the sole. A shoe w th wat erproof and vapor - perneabl e
sol e accow@i2ap/iee3rhe i nvention al so has a nore durabl e PaatEPe@nocfiness and
vapor -perneability than currently known products, thanks to the

col | aboration of the menbrane 10 and of the protective shield, which
cooperate in protecting the waterproofnesg of the sole and are noreover
vapor - per mreabl e. The invention thus conceived is susceptible of

nuner ous nodi fications and vari ati onsCLIM8f which are within the scope of
t he appended clains; all the details may further be replaced with other 15
techni cal | y equilva\ empoetperareable shoe (16, p08ctl00a, 2008 with evatetmroodemd so
|l ong as they are conp%%éble with the specific use, as well as the

cont i ngent VIRQpIXTHKA ﬁ@ﬁspeﬁﬂﬁlﬁﬁg be any according to requirenments and
to the state of the art. b TWS di sclosures in Italian Patent
Appl i cation No. PE2UPBEDEDZ RS Yo(Fom whi ch this appl i cation cl ai ms

Featur o2 mont | onodt R 201 aTHCAY £ EMEAR 5pid appitnbisebRgie (T} qnd

features nentione 1aimare y referen ose

reference goamsrifave hrBn(1chiadedof oratéfpeosPheaterinPasigichf hanarteasl (p4f he
intelligibility of the clains and accordingly such 25 reference signs do

not have ampd has atilegstediecegion (tlhe that isrpersicablo o sfatemwapet,enent
identified by way of exanple by such reference signs. i
2012/ 041637PCT/ EP2loleasbeng mpateeproohand vapor-pqnn%%rlsgaﬁcvrgéa%ébﬁb whisd (10,

100, 1000, 98, st 850L st 1 RIRARL IR S0t SR S,
(11) angh 100a, 200),
— at least one protective element (17), which covers at least partially
the lower face (16a) of said at least one membrane (16),
said shoe (10, 100, 100a, 200) being characterized in that it further
comprises at least one protective shield (18) which is waterproof and vapor-

15 permeable, covers said at least one region (15) and is substantially
interposed between said region and said at least one protective element (17),
said protective shield (18) being sealed in a waterproof manner to said body
(13) at at least one zone (13a) of said body (13) that is peripheral to said at
least one region (15).

20 2. The shoe according to claim 1, characterized in that said at least
one protective shield (18) is microporous and has pores with an average
aperture of less than 1 pum.

3. The shoe according to one or more of the preceding claims,
characterized in that said at least one protective shield (18) comprises a

25 sheet made of material obtained from a substantially uniform mixture
composed of
— a polyolefin with high molecular weight, in a percentage concentration of
the volume of said mixture comprised between 8% and 98%,

— a filler, which 1s adapted to promote the formation of micropores, in a

30 percentage concentration of the volume of said mixture comprised between



conprises a body (13) made of waterproof material which has a tread (14)
and has at | east one region (15) that is perneable to water vapor,

at | east woeowaues3pr oof and vapor - per meabl e nmenbrane (18CT/BRRé1Gl06I0VeEr S
said at |east one region (15), toward the inside of said shoe (10, 100, 10
100a, 200), at | east one protective elenent (17), which covers at

| east partially the |ower face (16a) of sgid at |east one nenbrane (16),
said shoe (10, 100, 100a, 200) being characterized in that it further
conpri ses dt%lamaks92%ne protective shield (18) which is waterproof and
vapor- 15 perneable, covers said at |east one region (15) and is

subst anti aH § filastesigesdn deerraniagaiconceniraionrnf B wolarme edsaidmaixture

protective eI enegetqgl,e%‘?%l Ef?gél%g%“ ve shield (18) being sealed in a

waterproof at at |east one zone (13a) of said body

(13) that is per|

according to clar W% éérgc%é er| tto C%ﬁﬁi Ra?ﬁ%%:%gé8$64 eas]%attz)s%édé)-gw ?1

shiel d (sl8)s awmww et$ mmﬂweﬁeaﬂm@ Ianrzavﬁgﬁqqo@mﬂawee@htj.ess
than 1 pm . The shoe according to one or nore of the preceding

cl ai ns, charact ér iAsdshoe a&:xahrdmgdomel @astorend ghaion € 8tande4 sthaladterig)d
corrprises a 25 shee de. of mater obt ajned from.a substantially unjform
m xture conppdbal saxé fgﬁ?ﬁoﬂsy%ﬂl@ﬁed t”)@tf\’i‘ﬁ% gHiGRs drqiide wf gHiciciacid, sai

per cent agepqgén[&ﬁgﬁr@%mm %‘glhgnsoggﬁée (ff said m xture conprised between 8%

and 98% At o prormtetheformatlon of
TP, ot e PG SATEER R g T i s e

10 one protective shield (18) 1s made of a material selected among
polytetrafluoroethylene, polyurethane, polyester, polypropylene,
polyethylene and the like.

7. The shoe according to claim 6, characterized in that said at least
one protective shield (18) has a structure selected among

15 — a structure constituted by a single integral layer having a thickness
substantially comprised between 0.1 and 5.0 mm,

— a structure constituted by a plurality of layers joined by lamination
to form a multilayer element whose thickness is substantially comprised
between 0.1 and 5.0 mm,

20 — a structure constituted by a plurality of laminated layers, a
permeable material being provided between them and being cohesive with
them.

8. The shoe according to one or more of the preceding claims,
characterized in that said peripheral portion (16b) of said at least one

25 membrane (16) is sealed impermeably to said body (13).

9. The shoe according to one or more of the preceding claims,
characterized in that said at least one protective shield (18) is sealed
impermeably to said body (13), at said at least one zone (13a) of said body
(13), which 1s peripheral with respect to said at least one region (15), by

30 adhesive bonding.



- a plasticizer, in a percentage concentration of the volune of said

m xture conpri sed between 1% and 40% 4. The shoe according to
claim 3, whaseouesrzed in that said polyolefin 5 is a UPRIVEPeIIO63176 ene
(UHWV neaning U tra H gh Ml ecul ar Wi ght). 5. The shoe according to

one or nore of clains 3 and 4, characterized in that said filler is

sel ected between silicon dioxide and siligic acid, said plasticizer being a
wat er -i nsol ubl e oil. 6. The shoe according to claiml,
characterized i A0 Adte slmedaacboﬂdéagtto Iﬁleooenmretozfoctlaims slhioeS;icl(MI&):teri;zmhde
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0.1 and 5.0 - a structure constituted bg)a plurality of Tayers

j oi ned by |valnmchasmmpherabtomzadraﬂlemtaymre@enﬂ] whose thickness is
substantial l'y corrprl ed bet ween 1 and 5.0 mm 20- .a_ structure constituted
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said lower portion (21) which has said at least one zone (13a) which is
peripheral to said at least one region (15).
13. The shoe according to claim 12, characterized in that said
15 protective shield (18) has a perimetric band (18a), which is exposed by said
protective element (17) and by said membrane (16), said protective shield
(18), at said perimetric band (18a), being associated so as to provide a
waterproof seal with said upper portion (22).
14. The shoe according to one or more of claims 12 and 13,
20 characterized in that said upper portion (22) has a central portion that has
through openings or holes that form part of said region (15).

15. The shoe according to one or more of the preceding claims,
characterized in that the upper assembly (11) comprises at least one outer
vapor-permeable upper (23), a vapor-permeable lining (24) and a vapor-

25 permeable insole (25), which comprises said membrane (16), the lower flaps
of said at least one upper (23) and of said at least one lining (24) being
joined to said insole (25), said body (13) being further connected so as to
provide a waterproof seal

— in a downward region to said peripheral portion (16b) of said at

30 least one membrane (16), and



18 10. The shoe according to one or nore of clains 1 to 8§,
characterized in that the material that forns at | east one conponent of

sai d bodywQ2D8)2/44863¢0- nol ded on said at | east one protecPCTEPINILIObT7¢ 18) so
as togrip it and forma waterproof seal at said at |east one zone (13a) of
said body (13), 5 which is peripheral to said at |east one region (15).

11. The shoe according to one or nore of jwyhe precedi ng clains,
characterized in that it conprises a perneable spacer (20), which is
superi nmposed at - tasaidpatr daat opeqrosestdvorsimel did 8§ h6)saichzonedd 3ah whathect
it. 12. The sgﬁe accordi ng éﬁ% Oﬂe or nore qof the preceding clains, 10
char act er i 2&8¢TiRhera;to; sa1¢ sasionsds ) dhpbiseperpasable fo (Paler ¥aROkn upper
portion (22) of the body (13), said at |east one protective shield (18)
being sealed to said |lower portion (21) which has said at | east one zone
(13a) which is peripheral to said at |east one region (15). 13. The
shoe according to claim 12, characterized in that said 15 protective shield
(18) has a perinmetric band (18a), which is exposed by said protective

el enent (17) and by said nenbrane (16), said protective shield (18), at
said perinmetric band (18a), being associated so as to provide a water proof
seal with said upper portion (22). 14. The shoe according to one or
nore of clainms 12 and 13, 20 characterized in that said upper portion (22)
has a central portion that has through openings or holes that form part of
said region (15). 15. The shoe according to one or nore of the
precedi ng clainms, characterized in that the upper assenbly (11) conprises
at | east one outer vapor-perneabl e upper (23), a vapor-perneable |ining
(24) and a vapor- 25 perneable insole (25), which conprises said nenbrane
(16), the lower flaps of said at | east one upper (23) and of said at |east
one lining (24) being joined to said insole (25), said body (13) being

further connected so as to provide a waterproof seal - ina
downward region to said peripheral portion (16b) of said at 30 | east one
menbrane (16), and 19 - to said at |east one protective shield (18)

at said zone (13a), which is peripheral to said region (15) that is
perneabl e to water vapor.



