WO 2011/ 023507PCT/ EP2010/ 061345 1 VAPOR- PERVEABLE SHOE Techni cal field The
present invention relates to a vapor-perneabl e shoe. Background art 5As is
known, t heoportdsserof the foot that has the greatest pewrspippastiooni3e$fect is
t he sol e. Therefore, the region of the shoe where noi sture produced by
perspiration can accunul ate nost is the interface between the sole of the
foot and the sole of the shoe. 10Here, thé sweat that is produced saturates
the air with noi sture and m)stlhéondenses, stagnating on the footbed.

Only a mar gMAPOR-EHRMEABLIHSHOESt ure produced by perspiration diffuses

to the sidesg, of I;hel er and exits fromthemif they are vapor-perneable.
15Thi s ef f edechnica ég& ion of perspiration in the plantar region is
particularly conﬁ)li cuous .i.n sho a rub i n such cases
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wat er pr oof n%kﬁﬁéuk}? é(rt}ovm, the stagnation of sweat in the plantar region
produces in er of the shoe a feeling of disconfort and constitutes
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effect is the sole.

Therefore, the region of the shoe where moisture produced by
perspiration can accumulate most is the interface between the sole of the
foot and the sole of the shoe.

10 Here, the sweat that is produced saturates the air with moisture and
mostly condenses, stagnating on the footbed.

Only a marginal fraction of the moisture produced by perspiration
diffuses to the sides of the upper and exits from them if they are vapor-
permeable.

15 This effect of stagnation of perspiration in the plantar region is
particularly conspicuous in shoes that have a rubber sole; in such cases
vapor permeation through the sole is in fact prevented by its total
waterproofness.

As is known, the stagnation of sweat in the plantar region produces in

20 the user of the shoe a feeling of discomfort and constitutes a preferential
location for the growth of bacterial cultures, which notoriously cause bad
odors.

The need to obviate the stagnation of moisture produced by
perspiration at the plantar region of shoes is therefore a commonly felt need.

25 A first attempt to meet this need consists of the solution proposed in
Italian patent no. 1232798.

The teaching contained in said patent consists in dividing the rubber
sole into two layers, the lower of which has through micro-holes, and in

interposing between them a semipermeable membrane that is joined
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15 to 70 microns, and are waterproof and vapor-permeable.

Their microstructure is characterized by the presence of dense areas,
15 known as nodes, which are interconnected by elongated filaments, known as
fibrils.

These semipermeable membranes, initially conceived for the military
sector, have been developed and used in the field of clothing and shoes to
avoid the accumulation of water vapor caused by perspiration in items of

20 clothing and provide shoes with uppers with waterproof and vapor-
permeable linings.

Since the market of the clothing and shoes sectors has always required
soft and comfortable items, in the described applications there is a strong
need to make sure that the membrane, understood as a functional layer, does

25 not compromise these characteristics.

This requirement has developed into an actual technical prejudice,
which has entailed the use of membranes provided in low thicknesses in
order to be laminated with support and/or aesthetic finishing materials, such
as fabric or leather, so as to obtain finished laminates that have enhanced

30 characteristics of flexibility, ease of bending, softness, surface slipperiness,
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I nvent or said membranes as mentioned, have thicknesses generally from 15 to 70
microns, which give them limited penetration resistance, i.e., less than 5 N.
10 The expression "penetration resistance" is used to reference the
characteristic defined by a measurement performed according to the method
presented in the ISO 20344-2004 standard in chapter 5.8.2, "Determination
of the penetration resistance of the sole" related to safety shoes.
This limited mechanical resistance to penetration has led the inventor
15 of the Italian patent no. 1232798 to prevent contact of the membrane with
foreign objects by limiting the diameter of the holes of the sole which the
membrane faces.
However, this solution has proved to limit drastically the area of the
sole assigned to vapor permeation; moreover, the holes can become blocked.
20 The teaching contained in European patent no. 858,270 by the same
Applicant proposes a solution that is aimed at overcoming these drawbacks
but is still not entirely free from aspects that can be improved.
This patent illustrates a shoe with a sole made of elastomer which is
perforated and comprises a midsole that comprises a waterproof and vapor-
25 permeable membrane superimposed on a lower protective layer, preferably
made of felt, which is treated so as to be water-repellent.
Since the protective layer is not made of waterproof material, it is not
possible to perform a direct seal of the midsole with the sole, but a
perimetric waterproof element is used which provides a sealing bridge

30 between the waterproof and vapor-permeable membrane and the sole.
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This drawback increases when, during use of the shoe, the protective
layer progressively loses its characteristics of water-repellence and therefore

15 tends to become impregnated with water and/or mud or other types of dirt,
absorbed through the holes of the tread, compromising the vapor
permeability of the sole.

Another drawback consists in that during use the cyclic flexing and
traction to which the midsole is subjected during walking tends to cause

20 progressive wear and tearing of the membrane, thus causing a loss of
waterproofness to the sole.

In order to obviate this drawback, European patent no. 858,270
teaches to provide soles that have small holes that are sufficiently spaced to
not compromise their structural strength.

25 In this' manner, the sole supports the midsole so as to contrast the
tearing of the membrane.

However, the portion of sole that can be crossed by water vapor is
limited indeed by the rarity and narrowness of the holes with which it is
provided.

30 Finally, the presence of multiple layers inside the sole limits its ability
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Moreover, a sole made of polymeric material, with at least one

macrohole that passes through at the macroportion, is joined so as to form a
seal to the membrane and to the supporting layer at the perimeter of the
15 macroportion.

This patent contains the teaching of structuring the membrane by
enhancing it with tear-resistant layers, made for example of nylon mesh
intimately associated with the waterproof and vapor-permeable membrane,
protective layers and also high-strength layers made for example of Kevlar

20 fabric.

The presence of the macrohole allows to define a large surface of the
membrane that is adapted for heat exchange and for the exchange of water
vapor with the outside of the shoe; simultaneously, the loss of structural
stiffness of the sole is compensated, to contrast the tearing of the waterproof

25 and vapor-permeable membrane, by the supporting layer.

The advantage provided by having a large portion of sole free for
vapor permeation is reduced, however, by the obstacle to the passage of
water vapor that is constituted by the presence of the several layers that
compose the supporting layer.

30 A further solution, aimed at obtaining an effective disposal of water
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The protective element is arranged below the membrane, in a region
comprised between the upper part of the sole and its inner part, which is
adjacent to the ground contact surface.

15 The text of the patent contains the teaching of directly associating by
gluing the insole or the upper with a waterproof and vapor-permeable
membrane, which is integrated with supporting layers, made for example of
mesh of synthetic material, and with protective layers, made for example of
non-woven fabric or needle fabric or Kevlar fabric.

20 The advantage offered by providing the membrane on the upper
assembly, however, is reduced by the obstacle to the passage of water vapor
that is constituted by the presence of the several layers that compose the
insole or upper, the supporting layer and the protective layer and all the
layers of adhesive interposed between.

25 Currently known vapor-permeable shoes, and particularly those with a
vapor-permeable sole, therefore suffer several drawbacks, and in particular
are

— complicated, due to the presence of many superimposed layers,

— rigid, since the materials that constitute the several layers limit the

30 flexibility of the polymeric material of the sole,



The protective elenent is arranged bel ow the nenbrane, in a region

conpri sed between the upper part of the sole and its inner part, which is
adj acent wo 20hw2gsoound contact surface. 15The text of tireTERR@O06BINt AI NS
the teaching of directly associating by gluing the insole or the upper with
a wat er proof and vapor - perneabl e nenbrane, which is integrated with
supporting layers, nmade for exanple of negh of synthetic material, and with

protective |ayers, de,.f I f n- f ' dl e f '
Revl ar abric) - 20T AU RCIGE R & B0t BF IS P e "MeRo BB e
upper asse 0, , ﬁff&% : t t
vapor that nms)ngg‘}r%swgp el%?} gi/éta e p(riil(talsggrﬁglzﬁ gletﬁ h@éﬁs}%v%@ﬁ&ﬁg er gﬁ%ﬁl&gfarélva °

conpose t hefé¢lngaoaghrtheinssle, t he supporting layer and the protective |ayer
and all the layers of adhesive interposed between. 25Currently known

Vﬁ.pOI’ - per meabl e stscescelpnappamermenbld, duehiosthevovdrlap ofpurltips ayens.cand| e,
therefore suffer several .dra cks, and in particular are - conplicated,
due to tRe Bt thecpiesenee ﬁﬁg@ﬁ \éﬁﬁ%wﬁﬁsgg%é F%wpstbem. - rigid, since the
material s that .consti e.the several layers Iimt the 30 flexibility of
the pol ymer LUSSIESUFE 8?*&? '?ﬁ%“é?ﬂ'e, 7 general |y perceived as not

bei ng confortabl ' | I : |
stratification o?hf3 \kllggﬁpu?lggfq t}%ﬁ%h{e er?ertl glﬂasr éﬁ?x‘gﬁ'@ f%rﬁgﬁ%ﬁ@eﬁﬁgb%e
scarcel y vaggit-diRiiaRalhese diavbacks by previding of solelthapierdsistatitsat least & t o
t he presence of the adhesive needed to join them D sclosure of the

i nventi on muchThe aimently throvpn escdes andy snet deastsas effactivede waterproof,
vapor-permaaﬁl e.shoe that obvi ates these dlgii,wbacks by providing a sole that
i s resi dlanpllgVing howeysr gieater Yapar PEHRFIO”IYwn soles and is at |east as

effectively wat egprpof thijsoai%,l g ggje@f) WiVile Hdifin Y?%rpl%‘?fo%@aﬁ’ixjdpto‘f-'
permeable shoe that is lighter and more flexible than currently known vapor-
permeable shoes and is at least equally resistant.

Another object of the invention is to provide a vapor-permeable shoe

15 whose sole is more comfortable with respect to currently known vapor-
‘permeable shoes and is at least equally resistant, particularly to penetration
and tearing.

Another object of the invention is to propose a vapor-permeable shoe
that is structurally simple and easy to manufacture and can be produced with

20 relatively low costs.

This aim, as well as these and other objects that will become better
apparent hereinafter, are achieved by a vapor-permeable shoe comprising an
upper assembly that wraps around the foot insertion region and is associated,
in its plantar region, with a sole that has at least one vapor-permeable or

25 perforated portion, characterized in that

— said upper assembly comprises a structural insert that has at least
one waterproof portion that is sealed impermeably to said sole, covering said
at least one vapor-permeable or perforated portion thereof, so as to prevent

the infiltration of liquid, through it, toward the foot insertion region,

30 — said waterproof portion being composed at least partly of a
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corresponding details of variations of the upper assembly of a vapor-

15 permeable shoe provided according to the invention, in a first embodiment;

Figures 6, 7, 8, 9, 10 and 11 illustrate respectively, in schematic
sectional views of corresponding details, variations of the upper assembly of
a vapor-permeable shoe provided according to the invention, in a second
embodiment;

20 Figures 12, 13 and 14 are respectively schematic sectional views of
corresponding details of embodiments of a sole of vapor-permeable shoe
according to the invention.

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

25 disclaimer.

Ways of carrying out the invention

With reference to the figures, the reference numeral 10 generally
designates a vapor-permeable shoe that comprises an upper assembly 11 that
wraps around the foot insertion region A and is associated, in its plantar

30 region, with a sole 12 that has at least one vapor permeable or perforated
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infiltration of liquid through it toward the foot insertion region A,

— said waterproof portion being composed at least partly of a
waterproof and vapor-permeable functional element that has a monolithic

10 sheet like structure and is made of a polymeric material that is impermeable
to water in the liquid state and is permeable to water vapor, at least one
functional portion of said functional element having such a thickness as to
give it a penetration resistance of more than approximately 10 N, assessed
according to the method presented in chapter 5.8.2 of the ISO 20344-2004

15 standard.

The term "sheet-like" is used to reference the shape characteristic of a
structure that has one dimension that is greatly reduced with respect to the
other two, said dimension being its thickness, which in any case, according
to what is commonly understood so as to distinguish a sheet from a foil or a

20 membrane, remains substantial.

However, one should not understand that this shape characteristic in
itself compromises the ability of the insert to bend or flex.

In particular, conveniently said thickness is comprised substantially
between 0.5 and 2 mm and is preferably uniform.

25 Advantageously, said monolithic sheet-like structure is stratified and
cohesive, comprising a plurality of functional layers made of polymeric
material which are impermeable to water in the liquid state and are
permeable to water vapor.

Moreover, the functional element conveniently comprises at least one

30 auxiliary layer that is permeable to water vapor and is between said



t he upper assenbly 11 conprises a structural insert 14 that has at 5 | east
one waterproof portion that is sealed inperneably to the sole 12, so as to
cover itswoaporeparneabl e or perforated portion 13, so asTEP2Q0@YBE the
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is entirely composed of said functional element, and therefore said
waterproof portion coincides with the totality of the structural insert 14.

15 In alternative constructive solutions of said structural insert, structured
like an assembly insole, it comprises at least one of said waterproof portions
at least partly made of said functional element and at least one second
portion thereof made of a material selected among leather, cellulose
material, such as Texon, felt and the like, and is further optionally reinforced

20 at the plantar arch and at the heel by a shank made of a material selected
among leather, felt and metallic material.

Among these alternative coristructive solutions, if said structural insert
is used for example as an insole of the Strobel type, the functional element
conveniently constitutes the portion that is located at the forefoot and is

25 joined, by means of a zigzag seam, to the remaining portion made of felt.

Thanks to its characteristic of tear strength, the functional element is
capable of allowing an adequate tightness of the seams on its perimetric
edge.

With particular reference to Figures 12, 13 and 14, they illustrate, by

30 way of non-limiting example, alternative embodiments of a sole 12 of a



S5Preferably, said polyneric material is selected anong expanded

pol ytetrafl uoroet hyl ene, e-PTFE, pol yurethane, PU, polyethylene, PE,

pol ypr opywene11/iBB507pol yester and the like. The strectrmpadioionsest 14 is
conveniently structured |like an assenbly insole for a top assenbly 15, the
upper assenbly 11 being forned by the top 10 assenbly 15 and by the
structural insert 14 with which the lattetlis associated in a downward
region so as to close .t the sbructural i nsert 14,
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2011/ 023507 vapor - perneab e sh 10 accordlng to the

i nventi on. A@c@?dlhg%l &thirddrfe HEE&IdeaRBodimEhBYsRoN2, fomearhplesin one
of said enbodi ments the sole 12 is a single body, made of polyneric

material, fBigweadlthe solthé? advantageoukky, has the Vapor-permeable or perforated

portion 13 that is formed by large through openings 201 and is conveniently

15 provided with a supporting element 202 that is adapted to support the
structural insert 14.

The supporting element 202, which covers the through openings 201,
is preferably made of a material that is resistant to hydrolysis and is vapor-
permeable or perforated, conveniently selected among a mesh of nylon

20 fibers, a mesh of fibers of metallic material, felt and the like.

The structural insert 14 conveniently is superimposed on the
supporting element 202 in order to be supported by it.

In this manner, during use of the vapor-permeable shoe 10, the
supporting element 202 contrasts the sinking of the structural insert 14 in the

25 through openings 201.

Conveniently, the sole 12 comprises a lower portion 203, made of
polymeric material, which is provided with a tread, and an upper portion
204, made of polymeric material, for connection to the upper assembly 11.

The supporting element 202 can be glued or co-molded alternately on

30 the lower portion 203 or on the upper portion 204 of the sole 12.



5The vapor-perneable or perforated portion 13 conveniently has at |east one
t hrough opening, such as a plurality of holes 101 that pass through the

sol e 12. wo2o1ln3m7second one of said enbodi ments, not sow@P2010/061385
acconpanyi ng figures, the sole 12 conveniently conprises a | ower portion,
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assembly 11.

The filler 304 is in fact useful to safeguard the vapor-permeable or
perforated portion 13 against possible infiltrations of the polymeric material
of the upper portion 303 during molding by direct injection.

15 In the case of direct injection of the sole 12 in a single body, the filler
304 is designed to prevent the injection of the polymeric material that
constitutes the sole 12 from attacking the structural insert 14, with the
consequence of damaging the functional element or of inhibiting almost
completely its vapor permeability.

20 The use of the filler 304 allows to keep the functional element
detached from the tread of the sole 12, so to keep it intact and free to allow
the exit of the molecules of water vapor produced by perspiration on its
entire surface and not only at the holes 301 of the sole 12.

In general, the use of said filler is particularly advantageous in soles of

25 considerable thickness, since it allows to reduce the depth of the channels
that provide said holes, passing through said lower portion and thus
preventing said channels from being deep enough to retain therein external
objects that enter them.

Moreover, containment of the depth of said channels allows limitation

30 of the height of the pins that protrude from the mold for providing the sole



In a fourth one of said enbodi nents, shown for exanple in Figure 14, the
vapor - perneabl e or perforated portion 13 is defined by at | east one through
openi ng, wonvemi2eswly a plurality of holes 301, the sol eciZpre@opsi3ss ng a

| ower portion 302 nmade of polyneric material, which is 5 provided with a
tread, and an upper portion 303, made of polynmeric material, for connection
to the upper assenbly 11. Moreover, the sole 12 advant ageously
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15 perforated, then it is possible to provide, between the lower portion 302 and
the filler 304, in any case a thin barrier element, advantageously made of
vapor-permeable felt or mesh, which stops any mud or other'types of dirt
absorbed during use of the vapor-permeable shoe 10 according to the
invention, avoiding their penetration and stagnation in the holes of the filler
20 304.
In general, the sole 12 is made of polymeric material, conveniently
vulcanized rubber or thermoplastic material (TPU, TR), or polyurethane
(PU).
The upper portion 204 or 303 is preferably made of ethyl vinyl
25 acetate, EVA, or expanded polyurethane, PU.
The sole 12 conveniently is joined to the upper assembly 11 for
example by gluing along a perimetric band and is sealed impermeably at
least perimetrically to said waterproof portion of the structural insert 14.
This makes the sole waterproof.

30 If the functional element constitutes only a portion of the structural



Mor eover, thanks to the use of said filler, a lighter sole is obtained,
since said filler weighs | ess than the polyneric nmaterial of the sole that
it 5 replwoes11/023507 Said filler 304 is advantageously nede/Epbonostwoven
fabric or felt of a material that is resistant to hydrolysis and

wat er-repellent, so as to safeguard the vapor perneability of the sole.

A material that is particularly adapted fé4 providing the filler 304 is 10
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b
the struy f ural i Qﬁ%ctt iﬁﬁsctiﬁi’f 8nf@ﬁﬁsgb€§rr fsloé %o‘ﬂsfrtﬁgﬁbﬁ%eﬂﬁﬁ ﬁ?écﬁﬁv\glg to

function el ene constitutes only on o e structura
2011/ 023507 RERELERRO 181062 34B ithAippeaasdrtibh, 204 ot 1363y ap formed wiiwotly on the

perforated portion 13 is ii.m ted only to corresponding delimted regions of
the sol e 12uppheassemeblyehl imp singlesnjestipn epereHenst ruct ural i nsert 14 is

he. vapor - per heaGsOSEE(? GPas SRCPKh | §h SRBIOPRatesy BRI brbP Bns of
th t t | I t i
non- vapor - pERISHPE. §reERLY GRERTES el Sl VARG Bber assembly 11 | ¢

possi bl g st ofpfQvi de for the direct injection of the sole 12 or of at |east

of its upper portion 204 or 303 onto the upper assenbly 11. )
Polymeric material, which is naturally fluid or rendered fluid by

heating, is injected into the mold in order to form the sole 12 directly on the
strudtural insert 14 of the upper assembly 11.
This almost liquid polymeric material in fact grips easily the upper
20 assembly 11 and particularly the structural insert 14.
Thus, the polymeric material firmly anchors itself to the top assembly
15 and to the structural insert 14, at least perimetrically with respect to the
functional element, sealing thereto the sole that it forms.
In assembling, according to this method, a sole 12 in the third
25 embodiment, the supporting element 202 is conveniently glued at least
perimetrically on the structural insert 14 prior to the injection of the
polymeric material that constitutes the upper portion 204 of the sole 12, or is
advantageously inserted within the mold so that its coupling to the upper
assembly 11 occurs without the use of adhesives, but only by means of the

30 polymeric material that composes the upper portion 204 of the sole 12.



10Direct injection onto the upper is a construction nmethod according to
which the sole 12, or its upper portion 204 or 303, is fornmed directly on

t he upperwessamibin7ll in a single injection operation. PCI/EP20406B858li Nng to
this method, an appropriately manufactured nold is closed by a generally
nmetallic |ast onto which the upper assenbly 11 is 15 fitted. Pol yneric
material, which is naturally fluid or rendered fluid by heating, is
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means of a seam 19, preferably of the Strobel type, perimetrically with
15 respect to the perimetric edge 14a of the structural insert 14, which is
structured like an assembly insole.
Thanks to the tear strength of the functional element, the structural
insert can allow adequate tightness of the seams on its perimetric edge.
In this manner, the structural insert 14 is joined by means of the seam
20 19 to the lower margin 18, for example by means of the construction
commonly known as Strobel, so as to form, during assembly of the vapor-
permeable shoe 10, a sock-like bag into which one then inserts the last for
the assembly of the sole 12 or the molding last for direct injection of the sole
12 on the upper assembly 11.
25 The lining 17 is conveniently associated with the upper 16 by spot
gluing or by means of seams so as to not compromise its vapor permeability.
Preferably, for example, at the tip of the vapor-permeable shoe 10, an
insert, not show in the accompanying figures, is associated with the upper
16, conveniently proximate to the lower edge 16a thereof, and is folded and

30 glued, according to the construction known as "AGO lasting", so as to cover



10Wth particular reference to Figures 1 and 2, the top assenbly 15

advant ageousl y conprises at | east one upper 16 and an upper lining 17, the
| oner fl apodkéa/mbmreof being joined to the | ower edge l®aTaP2ibecispper 16
so as to forma lower margin 18 of the top assenbly 15 which is associ at ed,
by means of a seam 19, preferably of the Strobel type, perinmetrically with
15 respect to the perinmetric edge 14a of ife structural insert 14, which is
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of the sole 12 to said functional element, on the lower edge 16a of the upper
16.
The sealing film 21 conveniently is a thermoplastic hot-melt adhesive
made for example of polyurethane, polyester, polyamide or polyolefins and

15 can be activated by means of heat and pressure.

Said sealing film 21, during the assembly of the vapor-permeable shoe
10, exposed to the heat and subjected to pressing, softens and anchors itself
to the materials between which it is interposed, adhering to them and gluing
them.

20 By cooling, it then establishes a bonding of a mechanical and
chemical type with the substrates of said materials, restoring its structural
strength.

A material that is particularly adapted for providing the sealing film
21 is marketed by the company Bemis Associates Inc. with product code

25 3218 or by the company Collano AG, XIRO Adhesive Films, with product
code XAF 36.004 (Puro).

In this manner, the waterproof area that is useful for sealing is
extended from the perimeter of the functional element of the structural insert
14 to the lower edge 16a of the upper 16.

30 Therefore, the use of the sealing film 21 allows to make the sealing



Said sealing film21 defines a seal of the sole 12 to said water proof
portion of the structural insert 14, which covers at |east the

vapor - perweabim2sso7per f orat ed portion 13 thereof, in order/dpopnesent the
infiltration of liquid through it toward the foot insertion region A 10In
particular, the sealing film 21 extends the waterproof sealing area, of the
sole 12 to said functional elenent, on thé7| ower edge 16a of the upper 16.
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of a vapor-permeable shoe 10, according to the invention, the top assembly
15 advantageously at least comprises
— the upper lining 17, the lower flap 17a of which is associated, by
15 means of a seam 19, conveniently of the Strobel type, perimetrically with
respect to the structural insert 14, which is structured like an assembly
insole, and
— an upper 16, the lower edge 16a of which is folded and glued,
according to the construction known as "AGO lasting", below the perimetric
20 edge 14a of the structural insert 14, so as to cover its region for connection
to the lower flap 17a, interposing itself partially between the perimetric edge
14a and the sole 12.
With particular reference to Figures 4 and 5, in a second alternative
embodiment of the vapor-permeable shoe 10 according to the invention,
25 advantageously the top assembly 15 at least comprises an upper 16 and an
upper lining 17, the lower flap 17a of which is joined to the lower edge 16a
of the upper 16 so as to form a lower margin 18 of the top assembly 15
which is folded and glued, according to the construction known as "AGO

lasting", below the perimetric edge 14a of the structural insert 14.

30 Conveniently, a sealing film 21, made of thermoplastic adhesive



5 wat erproof seal, contrasting the risk of delam nation, in particular in
the presence of auxiliary |ayers between the functional |ayers. As an
al t er nat iwe,2otinme3axt ensi on of the sealing area of the sete/rp2o0n6tshe | ower
edge 16a of the upper 16 is conveniently provided by applying | ayers of

gl ue, advant ageously pol yurethane glue, as a replacenent, in a 10
substantial ly equi val ent nmanner, of the s&ling film 21. Wth
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12. W parti ar reference to Figur 4 and 5, in a second

al ternativet}ﬁﬁbgﬁiitmowwﬁ thé €ovtaipsertpmr reggibhed shoe 10 according to the
i nvention, 25 advantageously the top assenbly 15 at | east conprises an
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margin 18 and the structural insert 14 appropriately so as to forma band
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functional element of the structural insert 14, The sealjng film,21 defines
a seal of the soBy aooling,itestallishes eaf adhesive bonding of the mechanical an

chemical type with these materials and restores its structural strength.

15 A material that is particularly adapted for providing the sealing film
21 is marketed by the company Bemis Associates Inc. with product code
3218 or by the company Collano AG, XIRO Adhesive Films with product
code XAF 36.004 (Puro).

In this manner, the useful waterproof area for the seal is extended

20 from the perimeter of the functional element of the structural insert 14, left
free by the lower margin 18, to the lower edge 16a of the upper 16.

Therefore, the use of the sealing film 21 allows to make the sealing
area coincide with the area of adhesive bonding of the sole 12 to the upper
assembly 11, cooperating to their adhesive bonding,.

25 Five further alternative embodiments are described hereinafter in
which advantageously the top assembly 15 at least comprises

— a vapor-permeable upper 16,
— a vapor-permeable upper lining 17, arranged so as to line the upper
16 internally to the foot insertion region A,

30 — a waterproof and vapor-permeable upper membrane 22, which is



5 portion of the structural insert 14 that covers at |east the
vapor - per meabl e or perforated portion 13 thereof, so as to prevent the

i nfiltratworronfozbsoqui d, through it, toward the foot insectisppomwegizen A.
Said sealing film21 is conveniently made of pol yurethane, polyester,

pol yam de or polyolefins and is activated by nmeans of heat and pressure. 10
Said film during the assenmbly of the vapd?-perneabl e shoe 10, exposed to

heat and su ected .t res of t ens d
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provided, at its lower edge 16a, with a waterproof heat-activatable sealing
element 23, which adheres intimately so as to form a seal to the lower edge
22a of the upper membrane 22.

15 In this manner, upon assembling of the vapor-permeable shoe 10, if
the sole 12, or at least an upper portion 204 thereof, is already pre-formed, it
is joined hermetically to the upper assembly 11, advantageously by using
adhesives.

The sealing element 23 is made for example of thermo-adhesive

20 waferproof material such as a thermoplastic hot-melt adhesive tape,
preferably 10-15 mm wide, which is capable of melting and sealing the
upper membrane 22.

The upper assembly 11 is conveniently already sealed at the upper
membrane 22 and at the functional element of the structural insert 14,

25 advantageously by using adhesives and sealants such as for example silicone
or polyurethane adhesives, films of thermoplastic hot-melt adhesive such as
those manufactured by the company Bemis Associates Inc. or by the
company Collano AG or sealants commonly known as "reactive hot melt"
sealants, for example polyurethanes such as the one known by the trade

30 name Ipatherm S 14/176 of H.B. Fuller, or the like.



bet ween the upper 16 and the upper lining 17 so as to make the top assenbly
15 wat er proof and vapor - per neabl e. The upper nenbrane 22 is sealed to
t he strucworaivizemert 14 for the waterproof ness of the pppar2assersisy 11
5The upper nenbrane 22 is conveniently of the type of commercially

avail abl e ones, for exanple made of a material such as expanded

pol yt et raf | uoroet hyl ene, e-PTFE, pol yuretB@ne, PU, or the |like, and
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whi ch adheres intimately so as to forma seal to the | ower edge 22a of the
upper nenbrane 2As aspHernativeyahthe solepbh ingswantedgvih thﬁélmlf’éc@lss?i@&ﬁéabl e
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exanpl e of therno-adhesi veé 20" waterproof ‘material such as a thernoplastic

hot -mel t adfieshareadiaptng o diesalling dlenidnt@d.wi de, which is capable of
mel ting and sealing the upper nenbrane 22. The upper assenbly 11 is

clonveni en]E I yhal r bmdgersral, etheatsotend 2upp eassoeiatedh neeraretzaadlyatwith etheu ippebnal
el ement of the structural insert 14, 2 d t I ' dhesi
a][]d ﬁeal an]t asseablya if SERLIRHIY0REY ?E%ésgﬁprﬁigfﬁcﬁféq%% émgtsiﬁggl? \%éggg‘llfﬁyfrsm
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comonl y knpgﬁn@@b[ér@qgér&‘(y@té'@poﬁed)ﬁ'13seal ants, for exanple pol yurethanes

such as the one known by the trade 30 nane I patherm S 14/176 of H. B.

Ful l er, or the | Foe.exaMipk)1with23efcrente Eo2Figues 134the exposed perimetric
portion of the structural insert 14 coincides with the outer edge, while with
reference to Figure 7, the exposed perimetric portion of the structural insert

15 14 coincides with the edge left exposed by the lower margin 18.

In a fourth alternative embodiment, the upper 16 is provided, at its
lower edge 16a, with a sealing element 23 that is permeable to sealing
material and is permeated by sealing material that grips, so as to form a seal,
the lower edge 22a of the upper membrane 22.

20 Advantageously, in this fourth alternative embodiment, the sealing
element 23 is made of a mesh of synthetic material, knitted fabric, woven
fabric, or three-dimensional fabric which is permeable to the polymeric
material that constitutes the sole, in the case of direct injection, or, in the
case of a sole glued to the upper assembly, to sealing materials, such as for

25 example silicone adhesives or polyurethane adhesives.

Moreover, the sealing element 23 is preferably constituted by a
monofilament material, so as to not wick water.

In this manner, upon assembling of the vapor-permeable shoe 10, if
the sole 12, or at least an upper portion 204 thereof, is already pre-formed, it

30 is joined hermetically to the upper assembly 11, advantageously by using



20 These sealants are applied so as to straddle the sealing el enent 23
and on a perinetric area of the functional elenent of the structural insert
14 so as wo28sal23ioheret o the upper nenbrane 22. As an altermraiiowel34s f the
sole 12 is associated with the upper assenbly 5 11 by direct injection,

seal ing of the upper nenbrane 22 to the functional elenent is obtained by
way of the polyneric material that adhereglto it, further adhering to the
sealing ele t .23. In general, the sole 12 is associated hernetically
with the upgaﬁe%¥§%nbly 11 substantially only at the sealing el ement 23 and

at an exposed 10ypepimBldal P %&)&):gg %fsg%népgg 11t irsuccéﬂV%e':ﬁﬂP? %'htelz_%i?’ seMddgut

covering the vapor-perneable o portion exanpl e,
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structural insert 14 coincides with the outer edge, while with reference to

Figure 7, thé, edvantagepuslymbyr bsingopdhesives andesealpnts: aueh asntr example
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edge 22a of compangp@olimmbrabs XIR(20AdhesivagEdusd ywithnptdductf oode hXAF
alternative_enbodi nent, the sealing elenent 23 is s(r)n;i,de of a mes
r

h
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the uppery agagny M¥ H%.%“iﬁlérnﬁriﬁéﬁkéﬁ| s, such as for 25 exanple silicone
ane

adhesi ves or pol yuret adhesi ves. Mor eover, the sealing el enent 23

is preferably coBaid tedladtsoaresapplial td dieséalivt eldabnt 38, 8¢ ab dorprrmeack
water. In this manner, upon assenbling of the vapor-perneabl.e shoe 10, if

the sol e 12jntoritaand exip the uppssrmsorbrasn 2bh4anteress pefigeiriceaigy of the
e, Sictina) SRR S£1RE TR Yndd 182 s87RYo &3P EhBleth He upper
membrane 22.
15 As an alternative, if the sole 12 is associated with the upper assembly
11 by direct injection, one obtains sealing of the upper membrane 22 to the
functional element by way of the polymeric material that adheres thereto
permeating the sealing element 23.
In general, the sole 12 is associated hermetically with the upper
20 assembly 11 substantially only at the sealing element 23 and at an exposed
perimetric portion of the structural insert 14 without covering the vapor-
permeable or perforated portion 13.
With particular reference to Figures 6 and 7, said third and fourth
alternative embodiments can be provided for example according to three
25 variations described hereinafter according to the contingent requirements.
In a first one of said three variations, the sealing element 23 is joined
to the lower edge 22a and to the lower flap 17a of the upper lining 17 so as
to form a lower margin 18 of the top assembly 15.
Said lower margin 18 is associated, by way of a seam 19, preferably

30 of the Strobel type, perimetrically with the structural insert 14, which is



WO 2011/ 023507PCT/ EP2010/ 061345 21 adhesi ves. In this case, the upper
assenbly 11 is conveniently already seal ed at the upper nenbrane 22 and at
t he functwonalymbmment of the structural insert 14, advacrapeao®bis4dy using
adhesi ves and seal ants such as for exanple 5 silicone or pol yurethane
adhesives, filns of thernoplastic hot-nelt adhesive, such as those
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structural Iecrigs;g rltéla%%th\é\@itr%%uilrsal insert 14.
It should be noted that, in particular, the lower edge 22a is glued
15 hermetically to the structural insert 14.

Thus, the sealing element 23, conveniently made of a material that is
lighter and thinner than the upper 16, allows to limit the formation of the
creases that are produced due to the assembling operation of the tip and heel
of the upper 16 on the structural insert 14.

20 Said creases, in currently known shoes, in fact constitute veritable
channels for the infiltration of water.

Advantageously, in order to further strengthen the lasting margin 18,
it is possible to apply directly to the lower edge 22a, for example after the
association of the upper membrane 22 with the lower edge 16a, a waterproof

25 reinforcement element, for example a waterproof thermo-adhesive tape,
preferably an elastic one, made of synthetic material, not shown in the
accompanying figures.

A tape that is particularly suitable for the provision of said waterproof

reinforcement element is offered commercially by the company TecnoGlI

30 with a weight of 120-150 g/mz.



WO 2011/ 023507PCT/ EP2010/ 061345 22 appropriately structured as an assenbly
insole. In a second one of said three variations, not shown in the
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5 joined perinetrically to the structural insert 14, the sealing elenent 23
bei ng fol ded and gl ued, according to the 2bnstructi on known as "

AGO

| asting”, under e perinetric ed 14 th tru | 1 id

Ehe jl Ioi nt F\e't weelYQIFEVEHWEY ogiegetoggge\(ﬁ?{t% h%((f“sl‘fslprgclﬁuclﬁl‘?ugﬁeiq@?eertl nse[fq‘iﬁ %%%): :jere
o allowt [ . 1 i | IRk

seal i ng el enehe” G2 Eind Ul FikRl bendbReCoRPIS: e AL MIRDOr SR8l

are turned gyehe appesm@hbraes a0 dionthet furidiionadridment bbthéstwetiaal 1AEEt
| asting”, below the perinetric edge 14a of the structural_ insert

|h t sh ?gl dl |bé4 andw: prextided bypaeeans of adhesive mafgsial edgwhioh is 9%%%316 ihe
ernetic to the struct L, i 14, h . '

23, "convén Lovw Py el Oarn! et Ptetyal imsert ¢ 4ratk ks SRR 4R PR
upper , a |

due to the oL aREBpPeEibiE 2 P8Rt el o2 e Lpper 16 on the

structural insergai# adREOSFeImBtGMeR pieTerablyem ladhesimenasdagalaritrof ded
constitute veritable channels for the infiltration of water

Adva_nL ?geoutypq Iof rs(ijlcixmmar Ior polyuretieanc adbesjvhsnfitms afzdermephastis hotgielt i s

ossible to . ' t to th d 22a, f .

gssoc! ati onaaﬁgscl'ﬁ% SIHr %IS t ﬁ%%ﬁléggﬁg %y?ﬁ]@ ‘F%ﬁ@?&%&g%ggflégsi&tﬁ%eﬁ%?oof

25 rel nier coreil ufl Eofbhny COISKEIRGE & YAISIR!RhnIdty TRIAMISR! eat@GRE.
ne; Tma erial,

preferably an astrc e of synthetic mat not shown in the

acconpanyi nfof ingalt'gsfor exam?let ppBurbianes gueht as thardne knowabby thertrade
provi sion of said waterproof reinforcenment elenent is offered commercially

by the conpaameTipatisem gol%lﬂﬁ by WeBghullsr, amibeilsee. g/ np.

With particular reference to Figure 8, in a fifth alternative

embodiment the upper membrane 22 has the lower edge 22a joined to the
15 lower flap 17a of the upper lining 17, the lower flap 17a and the lower edge
22a being joined quite coincident and associated, by means of a seam 19
preferably of the Strobel type, perimetrically with respect to the structural
insert 14 structured like an assembly insole.
In said fifth alternative embodiment there is a sealing film 21 made of
20 thermoplastic adhesive material which covers the region for connection of
the lower edge 22a to the structural insert 14, so as to mutually seal them,
conveniently sealing the seam 19 that joins them.
Moreover, the lower edge 16a of the upper 16 is folded and glued,
according to the construction known as "AGO lasting", under the perimetric
25 edge 14a of the structural insert 14, surmounting the sealing film 21.
Conveniently, the thermoplastic adhesive material that constitutes the
sealing film 21 is selected among polyurethane, polyester, polyamide or
polyolefins, and is activated by heat and pressure.
Said thermoplastic adhesive material, exposed to heat and subjected to

30 pressing, softens and grips the materials between which it is placed and
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and pressure. Said thernoplastic_adhesive material, exposed to heat
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't is pl aceﬂleaggrimetric edge 14a of the structural insert 14 is conveniently performed
15 with a machine known as a lasting machine, whose lasting pincers have been
advantageously flattened or lack clamping teeth or millings so as to not tear
the upper membrane 22, or can be performed manually by means of
appropriate tools, used to pull and stretch, under the perimétric edge 14a, the

lower edge 22a joined to the lower flap 17a.

20 At the same time, there is conveniently a sealing film 21 made of
thermoplastic adhesive material that covers the region for connecting the
lower edge 22a to the structural insert 14 so as to mutually seal them.

Said adhesive material is preferably of the thermoplastic hot-melt
type, such as the one manufactured by the company Bemis Associates Inc.

25 or by the company Collano AG, or the like.

Moreover, conveniently the upper 16 has its lower edge 16a folded
and glued, for example by means of thermoplastic adhesive, according to the
construction known as "AGO lasting", under the perimetric edge 14a of the
structural insert 14, surmounting the sealing film 21.

30 Moreover, advantageously, the lower flap 17a, joined to the lower



WO 2011/ 023507PCT/ EP2010/ 061345 24 whi ch nmust be sealed. By cooling, it
then establishes an adhesive bonding of a nmechanical and chem cal type with
t hese nmatwoi2ali23sed reacquires its original strength. Tircs/EPy@e/0efisaseal i ng
film21 is marketed for exanple by the conpany 5 Bem s Associates Inc. or
by the conpany Collano AG Wth particular reference to Figures 9 and
10, in a sixth alternative enbodi nent, ad¥antageously the upper nenbrane 22

has the | ower, e 22a,10inped to the | r fl.ap a_of Il g 17,
said flap aRfet e dm}({\@?ﬁggor2§gp%)éﬁnﬁ’§l%¥16i h@-&%qﬁff’geaggbhgﬁhgfﬁf%%%b& o?fged
and gl ued, dj t i#8ct REPOF &8s 10\er edgeler
t he peri net ?? gdlg(z,%loz%s %Qe%ﬁ%ﬁﬁiégdggé?n?#gggﬂlﬁ t\/\/ni ch is st r?ﬁ:?ugéeid as
an assenbl y2Raseitk thevpehiodtrichegesbdabdf thecktsucturaltiapegd 4 hat i ght damage
the upper nenbrane 22. The lasting of the | ower edge, 22a Loi ned to the
lower flap 17a ubdid skivingepenation cossigts Imthioning sha maiginuphithe material4 | s

conveniently . .perforned,15 with.a nmachi he, known as | asti;ng _nmachi ne., .whose
| asting pi ner&enayer,fan %aﬁﬂra@%ﬁgrﬁlby I %’ce?@ﬁe%ta ﬁrtopi\ég%é)}’%rﬁ?i %\S’Vf&t h
or mllings t r WEIS : CROrt er f or med
manual | y by@gﬁge’o@r%%%ﬁggfeiogtgggwgéoused I?g?egéﬁu}g%%l strgtﬁ%ﬁ, under the
perinetric edge igah bﬁﬁiéﬂﬁ?rre@&%ﬁcgzﬁojpigiﬁé 190, tine o @eeenth adtelrativ@OAt
the sane tine, there i's conveniently a sealing f|1m21 made_of )

t her nopl ast emtedlinente advastagroushata ceapmrspeneeabdei tisolor2Z osndeevideds he

| ower edge 22a tq the st t | t 14 |1 t

Sl adhosi SERROSSUBETFPGROrOh 404 §TURIITAL %S Ao [9iEer HaBrEta SFFHE
such as t\he ' ' : b
She compny UBREr TREHGSC AhaTRY|der CagR BELS WM Tnshfthahp®2 BRiGE DY
16 has its jsived qdaecdibridaitded andciteddby hasarsxeimiseatny] Jeeorsyenfiently

t her nopl astic adhesive, according to the construction known as _"AGO
| asting”, unfighe Stiobsbiypmperimedivallyse be vaporqurmeatiaingolst 14,

surmounting the sealing film 21. 30Moreover, advantageously,.the |ower. fla
17a, j oi neg to tﬂ%q C@ygpuro the vapor-permeable insole 589 convgmentc]ly interpal | 2P

to the contour of the structural insert 14 that covers its seam 19 to the lower
15 edge 22a, to which the perimetric edge 14a of the structural insert 14 is
conveniently sealed.

Moreover, the lower edge 16a of the upper 16 is advantageously
folded and glued, according to the construction known as "AGO lasting",
under the perimetric edge 14a of the structural insert 14.

20 Preferably, the vapor-permeable insole 25 is made of non-woven
fabric or felt.

It should be noted that in the accompanying figures, the sealing areas
B, i.e., the interconnection regibns that in a vapor-permeable shoe according
to the invention provide for the waterproof sealing of the components that

25 are mutually connected thereat, are shown schematically with a thick line.

Said thick lines are arranged so as to indicate said preferred sealing
regions and in general must not be interpreted exclusively as real technical
features, although they may coincide with regions where a layer of adhesive -
is arranged.

30 In practice, it has been found that the invention achieves the intended



25 edge 22a, is skived for approximtely 10-15 nm as shown for exanple in
Figure 10, so as to expose said edge, allowing a direct seal of the | ower
edge 22a wt2hivdgsoperi metric edge 1l4a of the structural pcomaerdiobédizaSai d
skiving operation consists in thinning the margin of the material 5 of the
| ower flap 17a, for exanple by neans of a tool known as skiving machi ne,
for exanple of the type known comerciall 6as "Fortuna 4". Wth

ticul f .to Fi 11, i th alt | '
Davant ageoudlt) A, aBiseTy arhuiding 4 weBpEr38HFasl Sl ChUBL L PIETY 8t 128 hs
[ t ' 1 t f ;
Gpper 11 g0, A8 Gl IMoNACSls Mnd [0 1GB0als (ERRINely MyalcpradL
j ol ned qui t elloviingihdevéverrgeates vapat @ermbybiigans of a seam 19, conveniently

of the Strobel type, perinetrically to the vapor-perneable insole 25.
The contour of tMonespyer. pevapabpermeabliceshee, aceendiegitenths inyertian) 1% o

th t R th t t al i t 14 that i ts 19,t th

| over 15 Soabiehiraand o ivatis TRaF cngiently” KaGenvapas SyRESdils Shpgsftid
insert 14 i [ . th
:Jp;er 16 i ?%ggg%a[%glgagg%}g rilgs’fe %Fggéhgn ng%gngg%%égﬁng%rgﬁgggo#% E&fcl:ef [ oﬁ

known as " AGRtkgsbofahd wapigrpdrnteabde ilapdredcingdgs cldmemly tibed $6 make: tlad
i nsert 14. 20Préferably, the vapor-perneable insole 25 is made of non-woven
fabric or feples waterproofendvapdsepararasblenat in the acconpanying figures,

Vapor - per maabl o ShBARBEBARePORHE ORI ot aen FRNERB3SAIBPES oof
ccnermt i al PYREATBE Sk bt Breht EnGiiPirof pARIEEIE ShbOTHATs af1@sF 10
[t er pr ot ed ore e e P ol Tontur e 2t hough they. may
coi nci de with redheninetienal eldnagrerisah ﬁdhespa}cdei(ﬁ’withamdaging impéctsrémii ce,
't has beenp];ggtrr]gtict)g %ty %o?giénnggj%tcitsotr}xa?chineﬁ/eﬁlsetrtart]ee t}ilrr(])tu?g dt%% openings of the

sole.

15 It is further capable of supporting the foot of the user so as to limit the
formation of hollows in the foot insertion region at the openings of the sole.

In this manner, the foot resting surface is substantially uniform under
the pressure of said foot, avoiding the formation of hollows due to the
weight of the body that bears on the structural insert, pushing it to sink

20 through the openings of the sole, where it is not supported.

This allows, therefore, the provision of large openings in the sole.

Moreover, thanks to its characteristic of resistance to tearing of the
functional element, the structural insert allows adequate tightness of the
seams on its perimetric edge.

25 The invention thus conceived is susceptible of numerous
modifications and variations, all of which are within the scope of the -
accompanying claims; all the details may further be replaced with other
technically equivalent elements.

In practice, the materials used, so long as they are compatible with the

30 specific use, as well as the contingent shapes and dimensions, may be any



26 ai m and objects, providing a vapor-perneabl e shoe whose sole is at |east
as strong as currently known soles and at |east as effectively waterproof,
al | ow ng Wwoweuensgreat er vapor perneability. Mreover, acvaposropersaeabl e
shoe, according to the invention, is 5 lighter and nore flexible than
currently known vapor-perneabl e shoes, and is at |east as strong, since the
functional elenent is nore flexible than Ehe wat er pr oof and vapor - per neabl e

| ayered inserts currently used to SO t er proof and

}/a{)%- peere%‘P%rdmg to re%ﬁfiﬁ‘dﬁ?? p@ﬂ‘ﬂ%ﬁﬁ? Wo‘é%fg’@c%?dl ng to the inventi onbI
urther has a no ort.abl.e sol e no abl e

shoes and is at rrgﬁs‘ﬁs SPES; 15 H{Opeﬁgré? SHF %10%1 Iﬁ& @4?%9%{188&6%

tearing. hla_ltf%hwtﬂf)g)trl]ic%ﬁ%b &EHH?B? okity lafe iﬁ’@d efnalHeréin by toRtand. ng

i npacts and penetrati oreign o jects that can penetrat’e through the
openi ngs of the Yph&re ﬂéiﬂﬁnd:aﬂ fauttier nteapidvled i appRbain nget fdldwed f the
user so as to limt the formation of hollows in the foot insertiaqgn region
at the openiefgsensfe tshgnssothose referencer Isignsrdaver beeneinicheded dori the $01¢ ace

for mat ?Zﬁnéipﬁ' o0 TR BE: the fiﬁ?@{&eﬁﬁﬁfqﬁ h&ig o, B S fihf bl
structural ﬁce ﬁgﬁ? %}gn%hﬁ% 3 kln%@tnfx}% &mﬁ’gﬁ% 8tatioh bheade! e,

where it |s no supp vision of |arge
openi ngs i neldmgertdldentified b}hrbfagqy{ééxam?lwikﬁ stloh rcbfer@:ﬂftwagnerl stic of
resistance to tearing of the functional elenent, the structural insert
al l ows adequate tightness of the seans on its perlnetrlc edge. 25The

i nvention thus conceived is susceptible of nunerous nodifications and
variations, all of which are within the scope of the acconpanying clains;
all the details may further be replaced with other technically equival ent
el enent s. In practice, the materials used, so long as they are
conpatible with the 30 specific use, as well as the contingent shapes and
di mensi ons, nay be any



WO 2011/ 023507PCT/ EP2010/ 061345 27 according to requirenents and to the
state of the art. The di scl osures in European Patent Application No.
09425335.Wofom2sderch this application clains priority ace/mEPreonpasnt ed
herein by reference. Were technical features nentioned in any claimare
followed by 5 reference signs, those reference signs have been included for
the sol e purpose of increasing the intellpgibility of the clainms and
accordingly such reference signs do not have any limting effect on the
interpretation of each el ement identi GleAIMIS way of exanple by such

reference signs. . 28 CLAI MS 1. A vapor.- perneabl e sho I.SI
upper assenbly (11)A teRorespeakioshaet Pﬁﬁft%gi %&Hﬁ%nasrsgﬂ}ﬁﬁgp@&;l@%ains

L
sai d upper agseRbWwitH 419016 qu? ith&shas at lamst wnel Vziptﬁ'e%érnﬁé&b)le toraperfiomted
mea

| east one waterproof portion that is sealed inper ly to the sole (12),
cover i ng Ssapartaen ( B3 icherasterped ipthateabl e or perforated portion (13), so

as to prevent the infiltration ljguid, through it, toward 00

: nsertion I10 r egi-ciRi¢ Aypper assemgi)é(hfl),\ﬁ@@,p&sgéfagggg@tiugﬂ %Pﬂg&?ﬁﬁb%@as at
east part t - per ' t (that
has a nonol ﬁ ﬁ%aé?él\é%eg;aﬁr&gg%fﬁglﬁoﬁfg{aﬁal e ofeQi aﬁB%P%%?@y{ #aﬁgefgg {]hj;f S
i nper meabl echPeMAb Qhid Bt (&Rt ldn@Ughoitsdrenétble ok afomedd pottPondlB), scapor,
at least one 15 fUnctional portion of the functional elenent having such a
t hi ckness ato tpreyentethe infifteatéon aufi bquidsthroagheits taward the ebradr insgethon

approxi mately .10 %assessed according to the nethod presented in chapter
5.8.2 ofl0t hEcgian (29844- 2004 st andar d.

— said waterproof portion being composed at least partly of a
waterproof and vapor-permeable functional element that has a monolithic
sheet-like structure made of a polymeric material that is impermeable to
water in the liquid state and is permeable to water vapor, at least one

15 functional portion of the functional element having such a thickness as to
give it a penetration resistance that is greater than approximately 10 N,
assessed according to the method presented in chapter 5.8.2 of the ISO
20344-2004 standard.

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

20 that said monolithic sheet-like structure is stratified and cohesive,
comprising a plurality of functional layers made of polymeric material
which are impermeable to water in the liquid state and permeable to water
vapor.

3. The vapor-permeable shoe according to one or more of the

25 preceding claims, characterized in that said polymeric material is selected
among expanded polytetrafluoroethylene, polyurethane, polyethylene,
polypropylene, polyester and the like.

4. The vapor-permeable shoe according to one or more of the
preceding claims, characterized in that said structural insert (14) is structured

30 as an assembly insole for a top assembly (15), said upper assembly (11)



2. The vapor-perneabl e shoe according to claim 1, characterized in 20 that
said nonolithic sheet-like structure is stratified and cohesive, conprising
a plural iwg 20fyhesecti onal | ayers made of pol yneric nat epcaleradiioobizas e

i nperneable to water in the liquid state and perneable to water vapor.

3. The vapor-perneabl e shoe according to one or nore of the 25 preceding
clains, characterized in that said polynepoc material is sel ected anong
expanded pol ytetrafl uoroethyl ene, polyurethane, polyethylene,

pol ypr opyl eheingfonaed dry anid tapeassarably (15) af_ldl.b}’Tﬁ%idv%Fﬁ’é@mp@r e €l Bhoe
Sard ot rgmli SRS astttigtedwith TP et At gy g RRUERR 85 P ity or &

: 15y en oS .
hobembiy (15) \and RS SpHORBPUBRRFIT Hog b tordils 16, ROl (Bladiatadl 0P |

the latter ifhtasH@wWinRbskal $8420 (59),a5hich &l @bectuted as an assembldénsole, is
vapor - per neabl e shoe according to ¢claim4, characterized in that said

structurdl entieely domposadhotsaidSusctionsluelethens. an assenbly insole, is 5

entirely conposed of said functional elenent. 6. . The vapor - per negabl e
shoe according t 6. dihg wapor-prenaabler she) apeonding teaflaingt ﬁueﬁ@ﬁa&temﬁm

irst porti Bifinetit Sroghie oAt [ R e Brine GeF e s A e Shot B hage
portion ”adeoﬁpkrgsegvét%bgd oﬁrﬁ'fﬁ%’é g,@rﬁaﬁnﬁaa@aif%ﬁd fhfcEiBhhlubRESertAR] iag! |

felt and the e vapor - per neabl e shoe according to claimd4,
char act er i zéghst nohdasecomidd peirtiont made iofser tmgtetlal selected siongcleatlar, as

an assenbly insole, is reipforc .. the plantar arch by a shank made of a
mat eri allOsef u@emﬁ%laﬁe‘%{lmfﬁwﬁlkeand nmetal lic material. 158. The

- bl h di .of .th i | ai :
tharacterized i ntde Sanborecta) ¥ aFeifide it t; EhleflidPin
supporting gl 8Mens (2%l ﬁﬂéerh@l?)é%lﬁ‘c%ufsa%nh&ﬁ%d a b ass@ﬁgflyQBséle, is

material that is resistant to rolysis and 1s vapor-perneable or

per f or at ed, raaforcetratctherphniansech byld shaek myadeip€ni mpteread sebecied asugpmer t ed
by said 20 supporting el enent. (202). 9. The vapor - per neabl e shoe
accordi ng tlﬁ&ﬂ? ,rfﬁlg,anéiﬁaﬁb?éilémétéﬂlai'n t hat said supporting el enent (202)

2 00 3 7 TG e SEASSE B ATENE 20 R U Sl W The
‘ preceding claims, characterized in that said sole (12) is provided with at least
one supporting element (202), for the structural insert (14), made of a
material that is resistant to hydrolysis and is vapor-permeable or perforated,
said structural insert (14) being superimposed on and supported by said
20 supporting element (202).
9. The vapor-permeable shoe according to claim 8, characterized in
that said supporting element (202) is made of a material selected among a
mesh made of polymeric material, a mesh made of metallic material, felt,
leather.
25 10. The vapor-permeable shoe according to one or more of the
preceding claims, characterized in that said vapor-permeable or perforated
portion (13) is defined by at least one through opening (201), said sole (12)
being a single body and made of polymeric material.
11. The vapor-permeable shoe according to one or more of claims 1 to

30 9, characterized in that said vapor-permeable or perforated portion (13) is



2510. The vapor - per neabl e shoe according to one or nore of the preceding
clains, characterized in that said vapor-perneable or perforated portion
(13) is debinadh2bip7at | east one through opening (201), eeardriabec(3d2) being
a single body and nade of polyneric material. 11. The

vapor - per neabl e shoe according to one or nore of clains 1 to 30 9,
characterized in that said vapor-perneabl ggor perforated portion (13) is

WO 2011/ 023507PCT/ EP2010/ 061345 30 defi ned t least. o t hr ough. openi ng
(201), sai ddefined (by2pt desshonsi thgough W&@tﬂgazio ﬁ@\ﬁéﬂ? sale F](e%%f?mﬁgﬁbngﬁﬁﬂe of

pol ymeric terial and provi g tye . o gl : tion
(204 303) Tk o Porgmenlctaibber0 s esle"B0RLEwRYS ERRLiPNAUORT AL DY
(11). 512. Jhg %aeead REIITRAR Rt sﬁfeeup?@ppdftma (204) a'om; Tade oA pelyerdried in
that said sole (12) conprises at |least one filler (304), which is

vapor - per meatdterial fati ddnmeetipnpgersaod apper assenmblys(1del ow sai d functi onal
el enent . 13. The vapor - perneabl e shoe acgordi Q:g to_agne, or rmr.eeégf t he
precedi ng cl ai ns]2chheamporipesmaable shoe gacarding t @%Ilﬁs chagacterizedd 10

[ 1 L ini 17k LN f
a1 gt v pfseaTeh DRpER. ot iR chkafilst B4 Tt ofefRk- o
to forma 'Béﬁhemregifggi&“ﬁé}ﬂ}? effBldle fa@d\?ﬁsembw 6die) funwhioghl blenagroci at ed,

by neans of *a seam perifretrica h respect to said structural

insert (14) strugBurEke asapt- Iy sl ecotding. tdhens apomoesyr refalhe
shoe according to claim 13, characterized in that it conprises_an insert
which is aspoeieding olaithssahdragiparzed 18) thatd spil ﬂ@Pd@%ﬁemMYgl(hé)j,ata{;‘@@Fdi ng
to the construction known as.,”AGO, | asting",;.s0 0, Cover pon_for

t he connldct FORMBISCS AY UPB\%il éﬁ@@d( 4% éﬁppr lggpga@ﬂbu g, :(%We% Hﬁaé{ ﬁ 92%45&
2015. The v r : riei 0 r | @i 13 and
14, char act SIS BEMECIHfES 1868 10WeR cePeiol Rl \Hip et (Vo0 e

t her nopl ast fgrradhRsistemaagier (1:9) othéaid topwssembie (i Byiwhichois assooited,dwy of
said | ower edge (16a) to said structural ins

Ert (1@ sai£ seal i nP.fi I

(21) defi ni meanssefk sgam(19)speemetuyally withqresaeet b §8id sHOCIWAT 1B3ert 4 g

structural i nsert 4 whi ch, cove at | east said vapor-perneabl e or

perforated égﬂ ﬁ&ctgif%;la% ﬁgﬁéﬁ‘?@b&)nﬁéﬁ?b prevent the infiltration of

liquid, through kY, THQWAHL NG Qe SAEEREEORINE bW aitdV]13, characterized in
that it comprises an insert which is associated with said upper (16) and is

folded and glued, according to the construction known as "AGO lasting", so

as to cover the region for the connection of said lower edge (16a) to said
structural insert (14).

20 15. The vapor-permeable shoe according to one or more of claims 13
and 14, characterized in that it comprises a sealing film (21) made of
thermoplastic adhesive material which covers the region for connection of
said lower edge (16a) to said structural insert (14), said sealing film (21)
defining a seal of said sole (12) to said waterproof portion, of said structural

25 insert (14), which covers at least said vapor-permeable or perforated portion
(13) thereof, so as to prevent the infiltration of liquid, through it, toward the
foot insertion region (A).

16. The vapor-permeable shoe according to one or more of claims 1 to
12, characterized in that said top assembly (15) at least comprises:

30 — an upper lining (17), the lower flap (17a) of which is associated, by



16. The vapor-perneabl e shoe according to one or nore of clains 1 to 12,
characterized in that said top assenbly (15) at |east conprises: 30- an
upper |i nvogo(1logys07t he I ower flap (17a) of which is asseciratreaio/obysss WO
2011/ 023507PCT/ EP2010/ 061345 31 neans of a seam (19), perinetrically to
said structural insert (14), which is structured |ike an assenbly insole,
and an upper (16), the |ower edge ¢{i6a) of which is folded and

gl ued, according to the construction known as "AGO | asting”, so as to cover

the 5 regi omdadk sPareatn 0o fpesimetricalisrtdf said Stivethral dnseitd 14)r which ad
insert (14). 17. The vapor .perneabl e shoe according to one or nore of
clainms 1 toStIECtlh'héﬂlé’@t@a&S@mbﬁlnﬁ@]@ §§dd top assenbly (15) at | east

16 | 7 he, |
heh resar nESp?Barﬁ w@%pﬁ‘&,ﬁéa” e Rias-5s ?géfb bt apden iapided 2Bl gRY, o o
| over mar gi p el il o?lSEﬁ G%Fﬁn b § efsotdj%gvéh“%e
nown as in

gl ued, accorﬁé ng he constr Ion el ow t he

perinmetrisc @é?@n(fbﬂ@bnﬁécﬁ»@h df SafdJRiWEEraﬂl p7(lls’¢u)tto(s‘a4d structural IrsertTtiet).
vapor - per meabl e shoe according to claim17, characterized in that it

conpri ses a seal lﬁgThelmpozpemmdbleaﬁhmmeccmﬂi%t@ onadirgaoreofratasmisal ta s
whi ch covers sg%d g%n (1&) and a@ﬁ ﬁ”'&@b nd of .sai d
mac&ﬁm 1 Erat saiq tap aspe at COEMITISES 41 PRPED 1)

functional
defi ni f '

TR AR Rt A it SROBH O fBinaRisine
perforated pawét edgd @%a)tm&efuggé@(ﬁé) t® apte Yeith ailm;vctmﬁqafglha(tll&) nfehid
liquid, through it, toward foot” insertion region 19. The

vapor - plerreiacbp esmlelya(déo rwdiichy it ds ﬁﬁdedrandogleledf ae¢ardig 10 tbﬁ genstruction
h t d t hat d top, t. | east
Vapor - per mekBRBTEHaAGReRSnE", BT e, bmedte AR TR Y sinG el

arranged soir?s%r{mgt |ne said 25 upper (16) |nternal ly to the foot insertion
region (A Qr proof and vapor- perneabl e upper nmenbrane (22), which is

ggts peen sai d uppeg, (ﬂi@)ve&ﬁﬁl J%i‘hféa%i’é’@hoé Iaewmlﬁg% $8in2d 7, ehardetersaédlint op
y (15) water proof vapor - per neabl e, sai d upper renbr ane (22)
bei ng seal ethdtdt saimprises uicsaaﬂmlg ﬁhﬂe{@ﬂ) (izte 6Htherhoplestar adlaesivie seateriakai d
15 which covers said lower margin (18) and a perimetric band of said
functional element of said structural insert (14), said sealing film (21)
defining a seal of said sole (12) to said waterproof portion of said structural
insert (14) that covers at least said vapor-permeable or perforated portion
(13) thereof, so as to prevent the infiltration of liquid, through it, toward the
20 foot insertion region (A).
19. The vapor-permeable shoe according to one or more of claims 1 to

12, characterized in that said top assembly (15) at least comprises
— a vapor-permeable upper (16),
— a vapor-permeable upper lining (17), arranged so as to line said
25 upper (16) internally to the foot insertion region (A),

— a waterproof and vapor-permeable upper membrane (22), which is
between said upper (16) and said upper lining (17) so as to make said top
assembly (15) waterproof and vapor-permeable, said upper membrane (22)
being sealed to said structural insert (14) for the waterproofness of said

30 upper assembly (11).



30 upper assenbly (11). 32 20. The vapor - perneabl e shoe according to
claim19 characterized in that said upper (16) is provided, at its | ower
edge (16ayo witvrzm7wat er proof sealing el enent (23), whi eoTAPDENOE1345
intimately so as to forma seal to the | ower edge (22a) of said upper
menbrane (22). 521. The vapor - perneabl e shoe according to claim 20,
characterized in that said sealing elenmengy(23) is joined to said | ower
edge (22a) and to the lower flap (17a) of said upper. lining (17) so as to
forma | ower mar3d0nThesyapstr-perimeabdp shoeaespydingsp, clabnckd charasterized 88, by
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known as "AGO lasting", below the perimetric edge (14a) of said structural
15 insert (14).
23. The vapor-permeable shoe according to claim 20, characterized in
that said lower edge (22a) and the lower flap (17a) of said upper lining (17)
are joined perimetrically to said structural insert (14), said sealing element
(23) being folded and glued, according to the construction known as "AGO
20 lasting", under the perimetric edge (14a) of said structural insert (14),
straddling the joint of said lower edge (22a) to said structural insert (14) to
allow their sealing.
24. The vapor-permeable shoe according to claim 19, characterized in
that said upper (16) is provided, at its lower edge (16a), with a sealing
25 element (23) that is permeable to sealing material and is permeated by
sealing material that grips so as to form a seal the lower edge (22a) of said
upper membrane (22).
25. The vapor-permeable shoe according to claim 24, characterized in

that said sealing element (23) is joined to said lower edge (22a) and to the

30 lower flap (17a) of said upper lining (17) so as to form a lower margin (18)
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28. The vapor-permeable shoe according to claim 19, characterized in
that: |

— said upper membrane (22) has its lower edge (22a) joined to the
lower flap (17a) of said upper lining (17), said lower flap (17a) and said

20 lower edge (22a) being joined and associated, by means of a seam (19),
perimetrically to said structural insert (14) structured as an assembly insole,

— a sealing film (21) made of thermoplastic adhesive material being
provided which covers the region of connection of said lower edge (22a) to
said structural insert (14), so as to mutually seal them,

25 — said upper (16) having its lower edge (16a) folded and glued,
according to the construction known as "AGO lasting", under the perimetric
edge (14a) of said structural insert (14), surmounting said sealing film (21).

29. The vapor-permeable shoe according to claim 19, characterized in
that:

30 — said upper membrane (22) has its lower edge (22a) joined to the
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to the construction known as "AGO | asting”, under the perimetric edge (14a)
of said structural saidsapper 1dp) having its lower edge (16a) folded and glued,

according to the construction known as "AGO lasting", under the perimetric

10 edge (14a) of said structural insert (14), surmounting said sealing film (21).

30. The vapor-permeable shoe according to claim 29, characterized in
that said lower flap (17a), joined to said lower edge (22a), is skived so as to
expose the latter, allowing the contact of said lower edge (22a) under the
perimetric edge (14a) of said structural insert (14).

15 31. The vapor-permeable according to claim 18, characterized in that
it comprises a vapor-permeable insole (25), which is superimposed on said
structural insert (14), the lower flap (17a) of said upper lining (17) and the
lower edge (22a) of said upper membrane (22) being joined and associated,
by means of a seam (19), perimetrically to said vapor-permeable insole (25),

20 the contour of said vapor-permeable insole (25) being internal to the contour
of said structural insert (14) that covers said seam (19) thereof, the lower
edge (16a) of said upper (16) being folded and glued, according to the
construction known as "AGO lasting", under the perimetric edge (14a) of

said structural insert (14).



