| | NSERT FOR VAPOR- PERVEABLE AND WATERPROOF SOLES Technical field The
present invention relates to an insert for vapor-perneabl e and wat er proof
sol es. 5 \Beckgrmsswd art As is known, the portion ofcrhrd0et13shat has
the greatest perspiration effect is the sole. Therefore, the region
of the shoe where noisture produced by perspiration can accunulate nost is
the interface between the sole of the 10 foot and the sole of the shoe.
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10 foot and the sole of the shoe.

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-

15 permeable.

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.

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

25 perspiration at the plantar region of shoes is therefore a commonly felt need.

A first attempt to meet this need consists of the solution disclosed 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

30 interposing between them a semipermeable membrane that is joined



perimetrically to the two layers, in order to avoid infiltrations of water
and thus obtain a sole that is inperneable to water in the liquid state and
i s per meawbeoi2s@mber vapor. For the sake of sinpleceigryotohersst nafter
an element with the property of 5 being inperneable to water in the liquid
state and perneable to water vapor is indicated as waterproof and
vapor - per neabl e. The semn perneabl e nénbranes that the inventor of
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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,



However, the filnms that provide these nenbranes have poor characteristics
of mechani cal strength, indeed due to their |ow thickness. Indeed, it
shoul d bewoabad2sivat t he val ue of resistance of the | anmpoatEr2810d6r365Yes
mainly fromthe characteristics of the layer of fabric or of the support
wi th which the nenbrane is coupl ed. In particular, available filnms of
polynmeric material, used to provide said #renbranes as nentioned, have
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This limited mechanical resistance to penetration has led the inventor
15 of said 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.
20 The teaching contained in Italian patent no. 1282196 by the same
Applicant proposes a solution that is aimed at overcoming these drawbacks.
This patent discloses a shoe with a sole made of elastomer which is
provided with through holes and comprises a midsole that comprises a
waterproof and vapor-permeable membrane superimposed on a protective
25 layer, preferably made of felt, which is treated so as to be water-repellent.
Since the protective layer is not ‘waterproof, 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 between the

waterproof and vapor-permeable membrane and the sole.

30 This invention, while allowing effective protection of the membrane



In particular, the connection of the protective |ayer to the nenbrane, in
order to allow an effective protection thereof, nust occur by way of their

5 i nti mtwoadharson. For this purpose, adhesives amrdTgiPo@s/oars2 used
whi ch, while not covering all of the surface of the nenbrane, delimt the
vapor - perneabl e portion of the part that they affect. Mor eover, the
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to not conprom s€ eir structural stiffness. 25 I's manner, the sole

supports thpom@sofme%)@hdhmﬁj@wfectto contrast the tear of the nenbrane.
However, the portion of sole that can be crossed by water vapor is limted

i ndeed by the raMargosay ther pmieetiee ddyarnsels) gwugh heing TaPeL-peEMpabIg) ded.
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structure that conprises a 5 supporting fayer whi ch, at |east in one

macr opor t i olayer progrissdielydsses itechamcteristers off Wateretopeplenteratdherafoes i al .
A nmenbrane nade of materi,al that is t er proof . and rmeabl e .t o wat.ey. vapor
i s associ at mdsﬁ%he%rlmm@gn@wdm rs%‘b‘ygftmﬁg Qra9er L¥Pes 0&6{1 over
?r;t Lre?;fl ,St \?ﬁl{)ﬂ(ﬁ‘?{:ﬁ?&é&&%}] élﬂ% e@hiest ONPT BAY efread, SCOMPTBARSIRl PRY YRRPLF
permeability.
A drawback of both of said proposed solutions consists in that during
use the cyclic flexing and traction to which the midsole is subjected during
walking tends to cause progressive wear and tear of the membrane, thus
20 causing a loss of waterproofness at the sole.
In order to obviate this drawback, Italian patent no. 1282196 teaches
to provide soles that have small holes, for example with dimensions of 1.5-
2.0 mm, that are sufficiently spaced so as to not compromise their structural
stiffness.
25 In this manner, the sole supports the midsole rigidly enough to
contrast the tear 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 A further solution, aimed at proposing a compromise between the



macr ohol e that passes through at the macroportion, is joined so as to form
a seal to the nenbrane and to the supporting |ayer at the perineter of the
macr opor tworoiifinBmopat ent al so contai ns the teachi ng of petrmredwnsrsg t he
menbrane by 15 reinforcing it with protective |ayers and tear-resistant

| ayers, made for exanple of nylon nmesh intimately associated with the
wat er pr oof and vapor - per neabl e nenbr ane. It is also known to reinforce
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wat er proof, not even by adopting the refinements suggested in the cited
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as regards the solution that has a 20 nenbrane supported by a protective
| ayer. pétmeahvermembgane provi ded according to the teaching of this
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20 Accordingly, 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 tear of
the waterproof and vapor-permeable membrane, by the supporting layer.

25 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.

A further solution is described in US patent 6,508,015 by Rauch Max.

30 This patent discloses a sole provided by means of a two-layer



25 the dirt that said water can convey. The upper |ayer, once it is
fully inpregnated with dirt, is no | onger vapor-perneable and can rot.

Thi s dr anwveckiibesmees all the nore evident as the porosipCy/Eromher3sat eri al
that constitutes the upper | ayer increases. 30 Disclosure of the invention
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providing a further upper layer formed by a thin waterproof membrane.

15 It has in fact been observed that the hydrophobic treatment of the
sintered material does not make the upper layer sufficiently or stably
waterproof.

Besides, the association of a waterproof membrane to the upper layer
has the same drawbacks described as regards the solution that has a

20 membrane supported by a protective layer.

Moreover, a sole provided according to the teaching of this patent, by
having the microporous upper layer left extensively exposed by the lower
supporting layer, tends to have a progressive degeneration of the upper layer
upon contact with water, which is absorbed by capillary action together with

25 the dirt that said water can convey.

The upper layer, once it is fully impregnated with dirt, is no longer
vapor-permeable and can rot.

This drawback becomes all the more evident as the porosity of the
material that constitutes the upper layer increases.

30 Disclosure of the invention



wat er proof sol es, characterized in that it has a stratified and cohesive
nonol ithic sheet-like structure, which conprises a plurality of functional
30 | ayer swomdei/Bsoa pol yneric material that is inpernealpce/mreoromtss2in t he
8 liquid state and perneable to water vapor, at |east one functional
portion of said insert for soles having such a thickness as to give it a
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partially sectional perspective view of a further enbodi nent of a structure
of sol es cokPPWE} ﬁ&e?&n insert for soles according to the invention.
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currently known inserts for soles.

Another object of the invention is to provide an insert for soles that
has a greater resistance to degradation by solvents with respect to currently

15 known sole inserts.

Another object of the invention is to provide an insert for soles that
has a high mechanical strength, so that there is no need for a further element
with perforation-resistance characteristics.

Another object of the invention is to provide an insert for soles that

20 has a reduced tendency to absorb dirt, so that it can be cleaned more easily
than currently known inserts.

Another object of the invention is to propose an insert for soles that is
structurally simpler.

Another object of the invention is to provide an insert for soles that is

25 easy to use and can be manufactured with relatively low costs. |

This aim, as well as these and other objects which will become better
apparent hereinafter are achieved by an insert for vapor-permeable and
waterproof soles, characterized in that it has a stratified and cohesive
monolithic sheet-like structure, which comprises a plurality of functional

30 layers made of a polymeric material that is impermeable to water in the



designates an insert for vapor-perneabl e and waterproof soles, a
particularity of which consists in that it has a stratified and cohesive 30
nonol i t hiwogbaearsjobke structure, conprising a pluralitypof/Eronobsssal

| ayers 11 WD 2011/ 023509PCT/ EP2010/ 061352 9 made of a polymeric materi al
that is inperneable to water in the liquid state and perneable to water
vapor. The term "sheet-like" is used8to reference the shape
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conpl et el y. way of mowe-linaitingexampia rether ascampanyiag ERPHBESSHNERIRewt ons N,

produced by the penetration of the majerial is recorded.. . .The test is
performe on fouFl8Yech el eRiILe 'egcﬁtﬁ/\é%“ttl%?a?tvﬁ%wf%ﬂ? %F?dbpﬁéﬂ 193?1'6éc§ri s
assi gned asS@Qg ?%?Hfr?é/{qoﬂléﬁ§}eﬁ{iﬂﬂce val ue of the tested 25 material.

nt 1 al a )

In a substa Yy equi ent “manner; a first constructive variation of the

Figur es, has a1 BT oAl porhl on hh e R B b oot o
in chapter Strctired of seldsS@ R0iddH aROidderit fondales abawrding to the invention is
used;

15 | Figure 7a is a schematic view of a step for providing a sixth one of
said structure of soles with an insert for soles according to the invention;

Figure 11 is a perspective view of a third constructive variation of the
seventh structure of soles comprising an insert for soles according to the
invention;

20 Figure 12 is a partially sectional perspective view of a further
embodiment of a structure of soles comprising an insert for soles 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 an insert for vapor-permeable and waterproof soles, a
particularity of which consists in that it has a stratified and cohesive

30 monolithic sheet-like structure, comprising a plurality of functional layers 11



30 penetration resistance of nore than approximately 10 N. WO

2011/ 023509PCT/ EP2010/ 061352 10 Mor eover, |ikew se, a second

const r uctwoeovansabi on of the insert for sol es accordi ngcr@Erehe/ob135ENt i ON,
not shown in the acconpanying figures, has nore than one of said functional
portions. Said functional portions are preferably adapted to affect
one or nore 5 portions of a sole that corPespond or corresponds to the

regions of greatef perspiration of the.sole of e foot, of the,user,
Preferably, %?é‘aeoo %Wﬁrﬁ%@&lcﬂﬁ?@q%ﬁh%lwq&?a&ﬁg t%%ﬁﬂé‘at[he liquid state
pol ytetrafl - PTF n alternative enbodi ments of the insert
for soles 18{1&2)?(}312%%?%%@@?%@%?&% nventi on, which are not described

further, said polrygepif TEREEI-IiRE" i$ uSd 86 heftrahdSiiashapRl dhaBRdistic of a
pol yur et hane PU, pol yet hyl ene PE, pol ypropylene PP, polyester and the |ike.

Advant ageousirycturbehanhas toreodinseristen that enpréaths reducedxivithargspeat o the

which is perneable to water vapor and.is, between functional |ayers 11. 15
Wt h par i cothar theq,esade HK@SFQIQE?@glﬁSéhE%IﬁﬁbuWLI&} Iy 80y {388, BYC Bf

exanpl e a det aiyl [.n s ' f I onal
| ayers 11 bgcf S\}g}?ﬁé\ﬁggﬂhgﬁ%hﬁigﬁ%?@& géyaéﬂblygjflfsig}ln?l gng %%é%gfr&ﬂpa fHBgéﬁJeagdi ng
on the cont \Gehtance aetnaiealtstanstidflf erent enbodi nents of an insert for

sol es according to fhe invention, not shown in the 20 acconpanyi ng figures,

can conpri se nor Elovwever, waef shatld avetl uhderstandlthati this shagpd ichasactayssics 1112
I nserted therebetween. | In parti Cﬁ| ar, sai g@aaxi ljary layers 12
conveni ent | itself sompronsisesthepbdityafdheiigsest (o oend ey W§%h i bers according

| ayers 19 are CoRFERIGAE P edeveRiaTrikednsat FOEPBIeal BRI ATBISRIREY  ns.
preferably polyebfd ¢1e BRAPA YR RBKIANS of MbkOTthan ARPKIAkely 10 N,
assessed according to the method presented in chapter 5.8.2 of the ISO
20344-2004 standard related to safety shoes.
Said testing method consists in obtaining a specimen of the material to
15 be measured and in subjecting it to penetration by a nail with a diameter of
4.50 £ 0.05 mm with a truncated tip and with the indicated shape and
proportions.
The tip of the nail has a minimum hardness of 60 HRC.
The penetration speed of the nail is set to 10 £ 3 mm/min until the tip
20 has penetrated the specimen completely.

The maximum measured force value, expressed in newtons N,
produced by the penetration of the material is recorded.

The test is performed on four specimens and the lowest of the four
recorded values is assigned as the penetration resistance value of the tested

25 material.

In a substantially equivalent manner, a first constructive variation of
the insert for soles according to the invention, not shown in the
accompanying figures, has a functional portion which, according to the
method presented in chapter 5.8.2 of the ISO 20344-2004 standard, has a

30 penetration resistance of more than approximately 10 N.



30- aramd fibers and WO 2011/ 023509PCT/ EP2010/ 061352 11 - fl uoropol yners.
More particularly, an insert for soles 10 according to the invention can be
provi ded,wbaniignaswpl e, by nmeans of a production processpchhar2@€0nsisst s of -
a step for extrusion in paste form 5- a stratification step, - an
expansion step and - a sintering step. A step for preparing for
extrusi on precedes the step for extrusionldn paste formand provides for

the m xing of fipe powder of PTFE with liquid,10 | ubricant so.as form
2 paste of PTFE Meieovan kcwses dusesond consiuitievaation of (hginsprt Tor

| ubri cant i f . et f | : f 4 0 r of
PTRE and caroBe Feblsila PRER Y SdE A hoiE Wie Bocofbatitte iRt
Sai d | ubri ca{¥reithaf @neest @id fin&tisndlgdtioassel ected anong paraffin 15

napht ha, white mneral oil, toluene, xylene or other hydrocarbons,

al cohol s, ket oneSaice$isstiorarl portions ese gfrefdrably adbstednimestfect one lor more
particular, said lubricant is selected conveniently anﬁng t hose éno
commer ci 4l | pogtonsobaRTMenthat Ormsspendcpie FPEESPARND 50 \Na TaS S PSEreaieT

Shel | Chemi cal s. 20Durj t he [ USioneSte the paste of PTFE and liquid
| ubri cant igem?%]@@doﬁﬁ‘%&@?g\ioﬁ){ée ?%?ﬁ qfﬁm &e’fhi s Po?l , during aagt epI 19lcj)lr
preparation for 11on, LSyt d a4 raqll

col d- cal ender ed. Pi%ﬁpa%l&r is'lrllg1 cgﬁgrﬁgﬁgndﬁe‘lﬁégbﬁ tlﬁe 1?2?®%§F6£§?Fﬁgg?ged

under goes apbryt@tgaﬂagr@&hymgbimFEobt aining a thinner foil that is
el ongated longitudinally and transversely and is adapted to constitute a

functional | ayer In &ltefiresivat embiotlimantsoof tieemsevnfirssades h0sapenridin® o tlee i n
iC| e CQBt gfr;ﬁqrﬁiqcrfr%gﬁ i'c ngrrébenrotozleéchrweg O‘riulrt%eg‘,hus%i(? blgo .yrrlr?gfic Srtnialtelrial is
npr egnatle q
selected alternatively among, polyurethane PU, polyethylene PE,
polypropylene PP, polyester and the like.

Advantageously, the insert for soles 10 comprises an auxiliary layer
12 which is permeable to water vapor and is between functional layers 11.

15 With particular reference to Figure 1, such figure illustrates by way of
example a detail of an insert for soles 10, which comprises two functional
layers 11 between which an auxiliary layer 12 is interposed.

Depending on the contingent requirements, different embodiments of
an insert for soles according to the invention, not shown in the

20 accompanying figures, can comprise more than two functional layers 11
with auxiliary layers 12 inserted therebetween.

In particular, said auxiliary layers 12 conveniently are made of
material that is structured with fibers according to a woven or non-woven
fabric configuration.

25 Moreover, the auxiliary layers 12 are conveniently made of a material
selected among

— polyolefins, preferably polyethylene and polypropylene,

—nylon,

— polyester,

30 — aramid fibers and



| ubricant, in order to nmake them adhere to each other so as to pronote the
30 formation of a structure with nodes and fibrils through the interfaces
WD 2011/ 6R8208R23F0EP2010/ 061352 12 between t he adhered PoiriEP20mhEB352

obtai ning their cohesion. The cohesion anong the foils can be enhanced
by neans of a conpression, for exanple by cal endering, of the
stratification of foils, so as to obtain & stratified and cohesive sheet.
5Said stratified and cohesive sheet thus obtained is dried, for exanple by
evaporation of thdlUQr@pPYINEKFi cant from the extrudate. During this

Two foil5 at | adomsreartigpBRbh r inseroRE stk PeuhE BT G FYEERyECad o2t

auxiliary | 21,41 i i i i &St R&issheet on
a roller orﬁ% P%ﬁieerd’t@%—ﬂ;% algﬁﬁéé?flglteggsltoga e@gpg?gn?%%@)ri se?gggt ween 200 C
and 300 C. In thig greprier extrhsidn mupakte Gwrmeant evaporates rapidly. As
an alternative, the lubricant can be elimnated by extraction, as known.
15Si nul t &neousl y—@rStaﬁttfé‘FatthéS@pyi ng step, the expansion step is perforned
and consists in submtting to trac‘&i on the stratified and cohesive PTFE
sheet at least in %n%%?%ﬂ&isﬁ%? Bt'rection. This expansion increases
further the porosig ; terial, further increasing its strength and
orienting its fi brai %ﬁgﬂifrhﬁ%"gtgﬁgi rection of traction. 20 After |ongitudi nal
expansi on, the s#r atepf fardprepdringhési extrasiet preaedbe tha steniddr eXHBSIEY H| v

100G, | n opaue tosmr&nd Rervings fabde memgbanepowder onR T WE ighide
Femper andr o HBfEH S8 4G, FRORh ppeR R ER AT LU bR uden 2 St ntering

In general, said liquid lubricant is of a type capable of wetting the
surface of the fine powder of PTFE and can be removed from it for example
by evaporation or extraction.

Said lubricant is conveniently a substance selected among paraffin

15 naphtha, white mineral oil, toluene, xylene or other hydrocarbons, alcohols,
ketones, esters or mixtures of these substances.

In particular, said lubricant is selected conveniently among those
known commercially as ISOPAR™ by the Exxon Chemical Company and
SHELLSOL by Shell Chemicals.

20 During the extrusion step, the paste of PTFE and liquid lubricant is
extruded to obtain a foil.

This foil, during a step for preparation for expansion, is then wound
into a roller and then cold-calendered.

During cold calendering, the foil of extrudate undergoes a thickness

25 reduction, obtaining a thinner foil that is elongated longitudinally and
transversely and is adapted to constitute a functional layer 11.

The stratification step consists in superimposing, in close contact, a
certain number of thin foils thus obtained, still impregnated with liquid
lubricant, in order to make them adhere to each other so as to promote the

30 formation of a structure with nodes and fibrils through the interfaces



25 point and the degradation tenperature of the material of which it is

made. Therefore, in particular, said sintering tenperature, for PTFE,
i s conpriwedohabsmen 327 C, which is the crystalline nelpCrmp@oiost3sand 400
C, which is the degradation tenperature. The sintering time, i.e.,

the tinme for which said sintering tenperature 30 is maintained, is for
exanpl e conpri sed between 10 seconds and B mnutes, WO

2011/ 023509PCT/ EP2Q10/ 0613 3 so ag .to.obtai.n sintering of the PTFE

pol ymer . Eet"‘l‘@ﬁ%t @&e@rﬁ%()fl "z’é&sf(i}t?r’é’dn%§ﬁ%§ﬁ SNt he passage of the
stratified and cghesi ve sheet on a foller that (i s tQ,,t LNLering

t enperat ure, eacﬁ‘%?egf)ﬁSﬂOBf Wgstd“gt ﬁ?lg%ocaé]ncpeco%g@b\g/gd sﬁ%e&%ra gr%albﬁié]g in
contact wit ibA) 4 By YaldRierHE, [df e stratifiddidreof foid@ssess over
sai d heat edb?éﬁrgﬁléﬁhgﬁfﬁ reglit&P ie}c]i gnd coﬁ%s’i ve sheet is tensioned in order
t o contrast to bbtahra stkaged and Icohesied dheet.he sintering tenperature.

The sintering thus perforned increases significantly the strength 10
properti és of thSaihswatifiedand cebiesiwe sheet thussobtaingd is driedyher gxa@pls onal

orientation,of the fibril.s is nosily.de m ned by t cal endering and
expansi on dPY&¥@pgration of%herﬁguﬁg.}%ic&ntt?mr{ﬁg eﬁ@%‘%ﬁ%e of the fibrils of
the stratified a ohegjVv . - PTEE t i <ar.e Laed by
t he dynam cs of g %%gbpgﬁéﬁﬁgggg{elp&e&nﬁﬁes ppgoggfrlgsﬁ(?%ﬂgleepgﬂgéfje(r)rﬁbtgﬁe

di mensi ons Betvhdih it Rt | el foilkaaesldast W inteeciliaby i dlenfemtmadaptedt be
expansi on and sintering steps. The insert for soles 10, according to

t he inventi oonstitsitotheauadiaby layartizag the stratified and cohesive sheet

t hus obtai ned. 20According to the invention, an.,insert for soles ][P as
menti ond@, convehhéhiavaprEaiien tis praiaded | Pt PISSiRg 1Pei sePtsOBst nliet Py

bet 0.5 d.5.n i f I I.f I J J d
second consfy IRARVLAYdy et oS th AR or RS Betasn 20056 ARG SO0 C! 2
d t ly h i; i jally 25 b

0.5 and 5 1m WLon RS AC L PRRraR VaPOrRERIANN. WY 2P hoce
thi cknesses gi ve Ashgn dlidhbiile! URO!ISBridshieserst Rlintifatdie bynuerbigonans

effective resistance to contamnation by fatty substances and contam nants
of expandedkROWH.

15 Simultaneously or after the drying step, the expansion step is
performed and consists in submitting to traction the stratified and cohesive
PTFE sheet at least in a longitudinal direction.

This expansion increases further the porosity of the material, further
increasing its strength and orienting its fibrils in the direction of traction.

20 After longitudinal expansion, the stratified and cohesive sheet can be
expanded transversely as well, keeping it at a temperature comprised for
example between 40 °C and 100 °C, in order to further increase its porosity.

The sintering step provides for heating the stratified and cohesive
sheet to a sintering temperature comprised between the crystalline melting

25 point and the degradation temperature of the material of which it is made.

Therefore, in particular, said sintering temperature, for PTFE, is
comprised between 327 °C, which is the crystalline melting point and 400
°C, which is the degradation temperature.

The sintering time, i.e., the time for which said sintering temperature

30 is maintained, is for example comprised between 10 seconds and 3 minutes,



Generally, in the presence of intense physical activity and therefore in 30
the presence of intense perspiration, surface-active agents, as al so

descri bedwo\W®1 12233506 023509PCT/ EP2010/ 061352 14 in US pat eat/eb2@i94¢044,
contained in sweat, can in fact penetrate gradually a thin film of expanded
PTFE, cover its internal surfaces and cause a | oss of waterproofness

t hereof due substantially to the capillary3 w cking of said substances
within the structure of the nenbrane. 5The effect of contam nation caused
by perspi r asd @8 towbiaia sinteyingaotths B&T Fapalyagior - per meabl e nenbranes and on

an insert for soles according to.the invention tested b ol |.ow t he
procedure descri B8 SHIEHBEIS (RefQim tbé(nme&pﬁg’f@]ﬁlpassage of ghﬁuﬁﬁé\}%fg&at
is collecte y i.nal t It

|t ense. phyandzgotisf BHedt U's IBIEF i (EEHL, 13K StclalRImBLANGR,
contai ner t Bath RAsLGA PR fWatifitd dahdlcohediee shkebBemmining in comtastnyitle of

material of the insert for soles, according to the invention, is associated
so as toS5sethe télberdoethegimdéringdioent ai ner, by nmeans 15 of rubber gaskets.

The container is_turned upside down and | eft hang in dard .

at mospheri c condWhidesit gpasses @Vﬁﬁoﬁ%@@mﬂiﬁétm&%rhaﬁ cﬁt@}ﬁlﬁ and; gehesiie
has evaporatged .conpl etel y .t hrou the s A : eged r
all the swedt%lo I%BQQW Fi {1 o?ﬂéﬁep(bcfoglgﬁ{sgi lﬁé\r%}ﬁgﬂéeé%aqn%?@ﬂ%%?p%]s FF%% y

shows no si giigeRhic$ gt i on. Vice versa, when testing the sane
procedure on a sa ?Iglbgf tradi tional e-PTFE nenbrane, the sanple is dark

and visibly cont aienaimdring thus sertormmded esicredses heignificamtlyathieorstrength
resi stance of sanples of insert for soles according to the invention was
perfor me® bpreparbies vif the oratetialbutredugesdts Alastigty sanpl es of traditi onal

SRR YA ST RN, AR T

passage of FRETGREHLP et ARIaT BRboR D 09 F  hsart for sol og, o

according to therhavelheRr and the distance of the fibrils of the stratified and
cohesive sheet of e-PTFE thus obtained are determined by the dynamics of

15 the expansion step, while its porosity depends on the dimensions of the
interstitial spaces between the fibrils formed in the expansion and sintering
steps.

The insert for soles 10, according to the invention, is obtained by
cutting the stratified and cohesive sheet thus obtained.

20 According to the invention, an insert for soles 10, as mentioned,
conveniently has a thickness that is comprised substantially between 0.5 mm
and 5 mm and is preferably uniform.

In said first and second constructive variations, the functional portion
or portions advantageously has or have a thickness comprised substantially

25 between 0.5 mm and 5 mm which is preferably uniform.

Surprisingly, these thicknesses give the insert for soles 10 according
to the invention an effective resistance to contamination by fatty substances
and contaminants of expanded PTFE.

Generally, in the presence of intense physical activity and therefore in

30 the presence of intense perspiration, surface-active agents, as also described



WO 2011/ 023509PCT/ EP2010/ 061352 15 surprisingly did not show changes in
color and after 72 hours no passage of oil had occurred. The insert
for sol eswdQomaresodi ng to the invention advantageously ipgTiEPp@omEBSE € t O
water, since it has no through passage points when subjected 5 to a
pressure of at least 1 bar held for at |east 30 seconds. Mor e
particul arly, waterproofness is assessed & resistance of the sanple to

penetration of water under pressure, according to, the EN1734 standard.
A sanpl e of 1mMSepawnti4sl94,>Oéd,p@ﬂ%ﬂ@%l%ﬁ&@é@a@%ﬂ% Ghenghats 8%9%{118’@ 10

an inlet for,. r der e . t al LSy fd i ter,
2o a5 to subifilifhel GBI RYFE sver df bRl P s rd GBS RIGS O,
the contain até@raohyéimfeeééfc daeemm@iu%-ta i captllaycaiekinigoof isaid

mai nt ai ned for 30 seconds. 15The sanple is bl ocked between the opening of

t he cont ai neubstances withan thestrochge ofdhé nhembprsover ed by seal i ng gasket's
made of silicone rubber. Pressurization is obtained by forcing into
the contdiner wallle efifect opf ontaminatiom eausedk by RREEPEAEPN 200 | BRIIGRTY

conpressed air. 20The c ressed ait,is_adjusted val v | sure
gauge on M?M@%eweogr%gﬂggpﬁ@or@féﬁbe&%i% RGN TH ag’@ %‘P F’ﬁ%&égﬁgl %ﬂ? at

i s external 3 I3 i ALeed blh cdese despabad s,
whi ch consi g{:g%@%'?%??g?r%gﬁé%ﬂﬁéngﬁéfgl d SEI) fg)(}g%iﬁg%cg}eggrsd\({la\% ng g@lgi anet er
bet ween 1 min ddcited USrpaintidyt94,8dés t he wat er proof ness of the sanple.

If it is necessary in order to avoid the deformation of the sanmple, grid
is fixed ther eonHuram sheesit as sqlleetednivs Wiigingza welsosionnendryshirt H&‘?E 30 mm

and is made of .synthetic nmajeria d provided by nmeans of filanents
measuri ng 1P%f0{.%‘231?n‘ﬁtﬁﬁs?ip )f%‘tc@t ?ﬁgétAn insert for soles 10 according to

the invention pr Egeﬁ?%lf%iélﬂats%eratha% poured into a container that has an opening
with a diameter of 60 mm.
A sample of material of the insert for soles, according to the
invention, is associated so as to seal the opening of the container, by means
15 of rubber gaskets. |
The container is turned upside down and left to hang in standard
atmospheric conditions of 20 °C and 65% relative humidity until the sweat
has evaporated completely through the sample.
After two days, needed for all the sweat to disappear from the
20 container, the sample surprisingly shows no signs of contamination.
Vice versa, when testing the same procedure on a sample of
traditional e-PTFE membrane, the sample is dark and visibly contaminated.
A second test of the contamination resistance of samples of insert for
soles according to the invention was performed by depositing on said
25 samples and on samples of traditional e-PTFE membranes, for comparison, a
quantity of 1.0 ml of oil.
The traditional pure e-PTFE membrane showed immediate
contamination, losing its white color and becoming transparent, allowing
substantial instantaneous passage of the oil.

30 Vice versa, the samples of insert for soles, according to the invention,



WO 2011/ 023509PCT/ EP2010/ 061352 16 a bursting strength that is at |east
equal to 8 kgf/cnR, determ ned according to the nethod described in the
ASTM D3788020andasod. This test is ained at gi vi ngpcmdiPe@ioorns2

regardi ng the nechanical strength of the insert, sinulating the danage to
the material due to an 5 intensification of the pressure that acts on a
limted area. In order to assess bursting strength according to the
ASTM D3786 st andard .sanmple with a di.aneter of 5 of test material is
pl aced and §umrk8éagbb§v§ngp shewrehapsesdaeder §9ﬂtq?‘%?tr imﬁﬁﬁsep? RASPES’ ﬂis
been made tg..@xpan fluid under pressure, up to the bursting point of
t he sanpl e.gi@q#ﬁgg%\g%%@i ng strength of the sanple is given the val ue of

the difference byhieriichnfo QI8 19/ feHdEng S8 UhbevoRLBRAIRIVAMagRIBLP ibur st

and the calibration pressure, nee In order to expand the diaphragm it

i s defined angermasblectd watds] biogedtrhad nodthrguegh passage mints wheesubjestedne] .
The test is conducted on ten sanples and the at\é(érage f the 15 neasurenents

is assundd ieatmessap s asleasid barkeldigr ot leashBR SCOPAE tested materi al .
In particular, t hydraul i.c pressure applied to the syntheti.c rubber

di aphragmwith a WE?C‘&;@HE’S WF%HEP(Q%FFE clﬁn%%sgs%efds fSBBC%%nF’g %ﬁtt fned
by forcing L 4,Con5d] % &l BecOiMinBaRS R ENP2P34

pi ston, int galﬁl%é g(r)egés‘%értgét%rg%)fg%lag% ?ﬁgéfgéyﬁgp@ g% us.lﬁgccordi ng to the
invention, gmndas@rt for soles conveniently has a perneability to water
vapor that is at |least equal to 9 ng/cn.h, determned according to the
met hod present ed A samiphpoématesiabfs fixed 8 tBeseo00oRtRIMIPIOVIded HEth SO

20344- 2004 stan&\grd, in chagéer 6.6, "Determ nation of water vapour
per meabi 10 ¢ g Injek|fQF BpteURGSTPEPSEMSes, describes a test nethod t hat

conet st 1 MRS, L A O e 5078 S SPRER LS BERE
) s o8l AR BEIE ORI AAe sy B
of 1.0 bar.
This condition is maintained for 30 seconds.

15 The sample is blocked between the opening of the container and a
retaining ring, both being covered by sealing gaskets made of silicone
rubber.

Pressurization is obtained by forcing into the container water that
originates from a tank by means of a flow of compressed air.

20 The compressed air is adjusted by a valve with a pressure gauge on
which the pressure reached is shown.

The face of the sample that is external to the container is observed.
The absence of crossing points, which consist of the formation, on
said surface, of drops having a diameter between 1 mm and 1.5 mm,

25 indicates the waterproofness of the sample.

If it is necessary in order to avoid the deformation of the sample, a
grid is fixed thereon which has a square mesh with a side of no more than 30
mm and is made of synthetic material and provided by means of filaments

measuring 1 to 1.2 mm in diameter.

30 An insert for soles 10 according to the invention preferably further has



The bottle is made to turn so as to stir the solid desiccant and optim ze

its action of drying the air contained in the bottle. 5The bottle is

wei ghed bwbana/mpsboafter the test period in order to determprop@obbssmass of
hum dity that has passed through the material and has been absorbed by the
solid desiccant. Perneability to water vapor, expressed in mlligrans per

square centineter per hour [ng/cn2 .4 isléhen calculated on the basis of

the mass 10 of humidity that has been neasured, of the area of the opening
of the bott héwastingfstichgth élsat isiatdeast equattte § kgicm f,odetetmined aceqrdvrgli ng

to the inventioon further conveni entl ar strength at | t |t
10 N det or i Himethod Gesbes i 0T PaZ8BRAAT The EN13671 standar d
15Tear strength, d t ood. th f . . t
el o0l o TS GRS iR 4F AV SRl RO R i RE ARGRR ALY
on the Sa”phﬁeﬁé%lao‘foﬂ‘l%t AderEr SRsNafAeS BRE Hathagd Qo MAcTiaterial du@ %o &Pl es

of the materia eing tested are subnitted to the test, three having the

cut ar r aggethtpasididadbntaf theeresngttthaf actk ot a Hotitexhareal so known as 20 CAL,
and defined as the direction of extrusion of the material or as the warp
direction of theli ader fo asdesshbuesting istrgngte acoerding dagthe AShM HTEG)

al so known as PAL, at right .angles to th ngi tudi nal direction. The
sanpl e, whi SRNLFE,138aI0R &@ﬁ’bgi(g?ﬁr{?%?rrﬁﬁéég _rﬁ{rkgggﬁﬁg?tepsa(f% Pg?-?&éida’?ﬂq a
pl ane bet we Y t |

per pendi cul Qibﬁl%at%e&ﬁéf?é@%ﬁ’%@gf trac??%ﬁﬁﬂ%ﬁig sarrgf’g@’ihg&gt%jégc'??%dm%%e
traction untd bxpand bgrasfluid unddihpressiineg upftotthe bursiing poifitoCee sampleat i on
to the novenent is recorded and chart ed. _Tear strength, expressed
in newtdds N, isThal burstimgl steenigth afi theretanepleo isregivest thaevalus i thereti c
means TSCAL d TSPAL respectively of the WD 2011/ 023509PCT/ EP2010/ 061352
18 tracti ond?fg‘?’r@%e MWPBEGBP ﬁ%@%é)r@a&lrsr{aqwﬁégeépe. &he s Sﬁ}uﬁﬁte ly,

her oo confls SEHBRI JAETARE, RsUed f° GRUCRD Olbart e daphAitireses

asion resi st

corresponds 4Lf, 84 %8y MHARIRE S n 1 fokrin 2Rl c 8 Per dgh&F A ifineter [kgf/em ],

The test is conducted on ten samples and the average of the
15 measurements is assumed as the value of the bursting strength of the tested
material.

In particular, the hydraulic pressure applied to the synthetic rubber
diaphragm with a diameter of 48 mm and a thickness of 1.80 mm, is
obtained by forcing a fluid constituted by 96% pure glycerin, by means of a

20 piston, into the pressure chamber of the test apparatus.

According to the invention, an insert for soles conveniently has a

permeability to water vapor that is at least equal to 9 mg/cmz-h, determined
according to the method presented in chapter 6.6 of the ISO 20344-2004
standard.

25 The ISO 20344-2004 standard, in chapter 6.6, "Determination of
water vapour permeability”, related to safety shoes, describes a test method
that consists in fixing a sample of the material being tested so as to close the
opening of a bottle that contains a certain quantity of solid desiccant, i.e.,

silica gel.
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10 of humidity that has been measured, oﬁgg a%ga of the opening of the bottle
and of the test time.

The insert for soles 10 according to the invention further conveniently
has a tear strength at least equal to 10 N, determined according to the
method presented in the EN13571 standard.

15 Tear strength, understood as the average force needed to propagate a
cut in a sample, is measured by means of an adjustable dynamometer, which
acts on the sample at a constant crosshead speed of 100 mm/min.

Six samples of the material being tested are submitted to the test, three
having the cut arranged parallel to the longitudinal direction, also known as

20 CAL, and defined as the direction of extrusion of the material or as the warp
direction of the fabric, and three having the cut arranged transversely, also
known as PAL, at right angles to the longitudinal direction.

The sample, which has the characteristic trouser-like shape, is
arranged on a plane between the clamps of the dynamometer so that the cut

.25 is perpendicular to the direction of traction.

The sample is subjected to traction until it tears.

The value of the traction force in relation to the movement is recorded
and charted.

Tear strength, expressed in newtons N, is calculated as the arithmetic

30 mean of the two arithmetic means TSCAL and TSPAL respectively of the



In particular, the sanples obtained froman insert for soles 10 according
to the invention, having a density of 0.7 g/cnB, have shown an abrasion
resi st ancwo 20fwbsogor responds to a | oss of rel ative masecofErb@emetsnan 250
ny, assessed along an abrasive path of 20 mand by doubling the found 5
val ue. Thi s abrasion resistance is conparable to that of an expanded
material, such as ethyl vinyl acetate, EVM or polyurethane, PU commonly

e e o ksaonaTin B SN S L el S for Solee 10
SuPLISIIalY, Do S EARLRRLYT WSS el R Cl
[ mo/ . 11] LEonfaTh 88 Hherdd MEbmprBe HRtwEEh 1GiR and 5 mm, an abrasion
resistance that corresponds to a maximum mass loss of 250 mg, determined
5 according to the method presented in the EN12770 standard.
This value of resistance allows to use an insert for soles 10 as a tread
or, during use, in contact with the ground.
Abrasion resistance, understood as the resistance to wear caused by
mechanical action applied to a surface of a sample, in accordance with the
10 EN 12770 standard, for soles of shoes, is measured with an abrasion tester.
A sample of material to be tested is made to slide longitudinally on a
drum with a diameter of 150 mm and a length of 500 mm, which rotates at a
speed of 40 rpm and on which an abrasive cloth is fixed.
The advancement of the sample is 4.20 mm for each turn of the drum.
15 The abrasive cloth, covered with 60-grit aluminum oxide, has an
average thickness of 1 mm and is uniformly associated with the drum.
This abrasive surface must cause a loss of mass of a standard
reference rubber comprised between 180 mg and 220 mg, on an abrasion
path of 40 m.
20 The sample is cylindrical, with a diameter of 16 mm and a minimum
height of 6 mm.
The test is performed on three samples and the average of the
measurements is assigned to the abrasion resistance value.

For materials having a density of less than 0.9 grams per cubic

: 3 . : .
25 centimeter [g/cm” ], the result of the abrasion test is expressed as relative

loss of mass in milligrams [mg]; otherwise, for materials having a density of
: : 3 .
more than 0.9 grams per cubic centimeter [g/cm’ ], the result is expressed as

. Ry 3 :
loss of volume in cubic millimeters [mm™ ], using the value of the volume

mass (density) of the material as well for the calculation.
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1.0 nm 40 18.7 NO 19.1 57.5 230
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In particular, the samples obtained from an insert for soles 10

according to the invention, having a density of 0.7 g/cm3, have shown an

abrasion resistance, which corresponds to a loss of relative mass of less than

250 mg, assessed along an abrasive path of 20 m and by doubling the found
5 value.

This abrasion resistance is comparable to that of an expanded
material, such as ethyl vinyl acetate, EVA, or polyurethane, PU, commonly
used in the provision of soles for shoes.

An insert for soles 10 according to the invention, subjected to the tests

10 described above, surprisingly has the characteristics summarized in the

following Table 1.

TABLE 1
Thickness | Penetration | Permeability | Contamination| Bursting Tear Abrasion
resistance | to water vapor strength | strength [N] | resistance
[N] [mg/cm>2+h] [kgf/em?] [mg]
0.6 mm 37 21.7 NO 13.5 10.0 n/a
1.0 mm 40 18.7 NO 19.1 57.5 230
1.6 mm 61 12.4 NO 24.1 63.1 210
2.0 mm 29 12.5 NO 13.6 40.9 202
2.8 mm 55 9.3 NO 20.7 110.5 240

15
The use of an insert for soles 10 according to the invention is as
follows.
With particular reference to Figure 2, an insert for soles 10, according
to the invention, is used in a first waterproof and vapor-permeable sole

20 structure 100 for shoes.



1.6 M 61 12.4 NO 24.1 63.1 210 2.0 nm 29 12.5 NO 13.6 40.9 202 2.8 nm 55
9.3 NO 20.7
WO 2011/023509 PCT/EP2010/061352
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Said first sole structure 100 comprises a sole body 110, which has a
lower portion 111, provided with a tread 112, and an upper portion 113 that
accommodates an insert for soles 10 according to the invention.

Advantageously, the sole body 110 is made of polymeric material,

5 preferably ethyl vinyl acetate, EVA, vulcanized rubber, polyurethane, PU,
thermoplastic ~material, as thermoplastic polyurethane, TPU, or
thermoplastic rubber, TR.

A plurality of openings 114 pass through the body of the sole 110
from its lower portion 111 to its upper portion 113, where their upper ends

10 115 are covered by the insert for soles 10.

A seal 116 is provided at the peripheral region 10a of the insert for
soles 10 for its waterproof connection to the upper portion 113 of the sole
body 110.

The seal 116 can be provided for example by gluing with pressing of

15 the body of the sole 110 against the insert for soles 10, or by adhesion by
way of a method known as high-frequency electrofusion adhesion or by
injection-molding of the body of the sole 110 on the insert for soles 10.

Said seal 116 prevents the infiltration of water in the liquid state
between the insert for soles 10 and the body of the sole 110.

20 Alternative embodiments of the first sole structure 100, not described
further and not shown in the drawings, have one or two of said openings,
which are large with respect to the body of the sole and are covered by the
insert for soles according to the invention, sealed perimetrically to the body
of the sole, as described.

25 With particular reference to Figure 3, it describes a second sole
structure 200, which is co-molded onto an insert for soles 10 according to
the invention.

Said second sole structure 200 comprises a sole body 210, preferably
made of polymeric material, which has a lower portion 211 provided with a

30 tread 212, and an upper portion 213 that accommodates the insert for soles
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the sole a”@va@%@g%i’ﬁ{eﬁﬂleﬁ’}’ the insert for soles according to the

I nvention, sea perinetrically to the body of the sole, as described.

In particular, the peripheral region 10a has three faces in contact with
the perimetric frame 217.

It should be noted that is sufficient for even just one of said faces to be

15 connected in a waterproof manner to the perimetric frame 217.

The provision of the second structure 200 comprises a step in which
the polymeric material adapted to form the sole body 210 is injected or
poured in the fluid state into a mold in which the insert for soles 10 is
arranged, adhering thereto and forming the perimetric frame 217.

20 A third sole structure 300, illustrated by way of non-limiting example
in Figure 4, is a constructive variation of the first sole 100, where the seal
116 is replaced with a seal 316 that comprises a sealing element 317, which
is advantageously shaped like a perimetric annular band.

The sealing element 317, in alternative embodiments, not shown in

25 the accompanying figures, is shaped so as to cover completely the insert for
soles 10 and is perforated at the portion assigned to vapor permeation.

The sealing element 317 is made of waterproof polymeric material,
preferably ethyl vinyl acetate, EVA, polyurethane, PU, polyvinyl chloride,
PVC, or rubber.

30 The sealing element 317 covers, connecting thereto in a waterproof
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shown in The upper portion 413 is éhaped so as to accommodate a corilposite
insert 416, which comprises the insert for soles 10 according to the
invention.

15 The composite insert 416 further comprises a perimetric functional
rim 417 made of polymeric material, which is preassembled to the insert for
soles 10 in a waterproof manner, for example by overmolding, gluing with
hydrolysis-resistant adhesives, or by association by high-frequency
electrofusion.

20 Conveniently, said perimetric functional rim 417 surmounts the
peripheral region 10a of the insert for soles 10.

The perimetric functional rim 417 allows to protect the stratified
structure of the insert for soles 10 in the region of the waterproof seal, in
particular, in the presence of auxiliary layers 12 between functional layers

25 11, contrasting its delamination.

Preferably, the composite insert 416 further comprises a filler 418,
which is superimposed on the insert for soles 10 and is surrounded by the
perimetric functional rim 417 so as to compensate for the step formed by its

portion that surmounts the peripheral region of the insert for soles 10.

30 The filler 418 is preferably made of felt or perforated polymeric



25 the acconpanying figures, is shaped so as to cover conpletely the insert
for soles 10 and is perforated at the portion assigned to vapor perneation.
The seal iwg2eliresw 317 is nade of waterproof pol yneri cpoatEreialos3s2
preferably ethyl vinyl acetate, EVA, polyurethane, PU, polyvinyl chloride,
PVC, or rubber. 30The sealing el enent 317 covers, connecting thereto in a
wat er proof WD 2011/ 023509PCT/ EP2010/ 061382 22 manner, at |east the
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for soles lg 'Qn the region of the waterproof seal, in particular, in the
presence of 9 xiliary layers 12 between functional |ayers 25 11,

contrasting its ﬁmﬁa d t shde@t 516 URicALS
further conpri seg'gliade1 i edrle%irél,cu\l/\rﬁiﬂ@?s uSé?ian‘;}ggggﬁgﬂ t he insertlcf or

|
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felt or perforated pol ric . . . . .
l% the ?nvent?on,ygv%ose peripheral region 10a is associated in a waterproof

manner with a C-shaped welt 517, conveniently made of polymeric material,
which wraps around it.

The welt 517 is preferably molded onto the insert for soles 10,
provided by microinjection thereon or by high-frequency electrofusion of a

20 film of polymeric material selected, for example, between thermoplastic
polyurethane, TPU, and polyvinyl chloride, PVC.

The welt 517 allows to contrast the risk of delamination of the
stratified structure of the insert for soles 10, in the region of the waterproof
seal, in particular in the presence of auxiliary layers 12 between functional

25 layers 11.

With particular reference to Figure 7, a sixth sole structure 600
comprises a sole body 610, which is composed of a lower component 611,
provided with a tread 612, and an upper component 613.

Advantageously, the upper component 613 is made of polymeric

30 material, preferably ethyl vinyl acetate, EVA, or polyurethane, PU.



WO 2011/ 023509PCT/ EP2010/ 061352 23 materi al and conveniently has a
significant vapor-perneable structure, which is for exanpl e porous,

di f f usel ywpenfianagoed or |attice-Iike. I n al t er nat ipce/pPoi0as 18Nt S, not
shown in the acconpanying figures, said perinetric functional rimalso
affects the central region of the insert for 5 soles, also performng the
function of said filler. The conposi & insert 416 is seal ed

i npermeably at | eas ri ricall t he er. perti 4 f | e
body 410, conven?’eﬁh@ﬁ[‘}‘{/ d‘Pl%%m%g @tol%ldp%s_ Hirotigh %egjt?rq’ge%éﬁ?m%t?&teggt@gf by
way of non- kgt %H&r?t??ﬁp%ﬁds 3151 bl ovaked b9 af deitUop sBRA Mhhebording to
constitutes a constructive variation of the"fourth sol e 400. Sard
fifth sol e #ig imtemt®NS500 conpri ses a conposite insert 516 which is seal ed
at least perinetrically to the body of the sole 410. The conposite insert
516 conprises anThesimsertf for solesslQoupenoitsiivieterorons eonnackipante dhe sphdse

el t 75172 cBRUEnPAfl hASitte PBTIPSI 3 nrg EnnaDar PRTPriaNge REp SR WRodplert -
The wel t 5130@0&&{%@@@%@%%%%;”6 Shgat rt for soles 10, provided by

m croinjectlro ereon or ency electrofusion of a 20 film of

polymeric materi 8hjfetgehedold Ostretaf®! 800bJanedse t privided adlyi cgluing or

pol yuret hane, TPU, and pol yvinyl chloride, PVC. The welt 517 allows to

](c:ont rast theveimbldihgdmeaof the iowentontponentsdil {i aduppereqrmpenetsthb3 toser t
or soles 10, in the regjon of the waterproof seal, in.particul i n t.he
presence oft J@ﬂ%??r s iﬁér%&l%ﬂbﬁgﬂ\%g yglHEg &Haﬂvez@qla%% an(i.%e SCMiyy ¢ 1y
parti cul,ar 3 ' a: Sl I tare 600 conprises a
ol ¢ body o8t EmpanEhPHiseaifidh FhbeReleft ST 200 COML W th
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conponent 613 is na nmeric 30 material, preferably ethyl vinyl

acetate, EVfhe oapoopyrmetblarecaRhdican@ by itheqrasaaraf trooponingsInz 2ad
surrounds a vapor-permeable or perforated filler 616, which is arranged
above the insert for soles 10.

15 It should be noted that both the fourth sole 400 and the sixth sole 600
allow to provide openings, respectively 414 and 614, which are shallow even
in the presence of sole of considerable thickness.

The insert for soles 10 in fact is arranged inside the sole structure 400
or 600, surmounted by the filler which, during use, is interposed between

20 said insert and the foot of the user.

In an alternative constructive solution, ‘not shown in the
accompanying figures, the upper component 613 covers completely the
insert for soles 10, providing a central vapor-permeable region that is for
example diffusely perforated, porous or net-like.

25 In these embodiments, the upper component 613 is provided by direct
injection on the upper.

By way of non-limiting example, Figure 7a illustrates schematically a
final step of the process for the injection-molding of the upper component
613 onto an upper 620 that is fitted on a last 621 and is sewn to the assembly

30 insole 622, as is per se known.
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onto a portion of the upper 620 ang@gnto the assenbly insole 622, against
whi ch the fBpoleetl Gvathatha msgrdor $okasp)i nposed on the insert for soles 10
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Fi gures onstruttive variations of a seventh

sol e structure 7GQeadWBiiclt FOMRIAdREst BolsehdridathteridDatchadapted $oapeading e a
frame and surrounds an insert for sole$ 10 according to the invention
the ground and are associated with the insert for soles 10.

Figure 8 illustrates by way of example a first variation of the seventh

sole 700 in which the tread studs 711 are connected to the insert for soles 10,
20 for example by adhesive bonding or overmolding and are separate from the
sole body 710.

Figure 9 illustrates by way of example a second variation of the
seventh sole structure 700 provided with the tread studs 711, which are
separate from the sole body 710 and are provided with hook-shaped pins

25 712, which are inserted so as to plug hermetically corresponding
accommodation holes 713 provided through the insert for soles 10.

In alternative embodiments of the second variation of the seventh sole

structure 700 not shown in the accompanying figures, the tread studs are

advantageously mutually interconnected by an inner grid arranged above the

30 insert for soles 10.



10 enbedding at least its peripheral region 10a, so as to seal thereto in a
wat er pr oof manner. Said seal is obtained advant ageously by co-nol di ng
of the boap 20frmb@esol e 710 with the insert for sol es 1@cTAP2@0/08d35Er nati ve
to co-nolding, in different constructive solutions the 15 sole body 710 is
glued to the peripheral region of the insert for soles 10. Tread studs 711
made of polyneric material are adapted foféresting on the ground and are

iated with ' f I 0. Fi [ -at
of “exampl e a 11rGOMVaPIGH Pon i AT idn A1 LobefolnPd' b B Eecial™
studs 711 apeofRBRARESHb I AR olb@10501 e 10, 20 for exampl e by
n

adhesi ve bonding or overnolding a are separate fromthe sole body 710.

Figure 9 illustrgi@sebyOWalustfat&Xabp! wag 6£cXathplel iathied viriatien sefvehe h
sole structure 700 provided with the tread studs 711, which are separate

from the sobevdnshysold Gtracturer 20 whde drasid: studs old-1s argpeonneaied 2g the B0l ch

713 pr ovidolofr Dby Ry taBIvebte Wbk da h OvRIEh Conveniiy KA . Bd 81 °°

enbodi @”tst}f’éirfs@ﬁ ﬁ)?csgrpé;g ¥@ri ation of the seventh sole structure 700 not
shown in the acconpanying tTigures, the tread studs are advant ageously

mutually i nterconpiRyagiellAefaRate abl Bigtis ngedia Myaetitasitdsnbeniay or
soles 10. WO ZOWO 35019Péa1%/ ISP2010/60613§gl 26'19 Conveniently, ?ﬁe t}tead

studs 711 ao€nbarlimdtiby exhaiple ianj eghtlosolewstruatin 800, omhich eemprises:t f or

sol es 10. Figure 10 illustrates, by ,waéiof exanple, a. third, varéﬁii on
of the seventh solaseler bedyi®d O7ovhichrlase innbsauppenpertan 83 OPSAHIES: 864t o

2 ar i d of o REhae sreptes ey B8 PRI sl T don 8l ence to Figure 12,
:? Ir S CI 'u?gr g Obl | a%}aé}]aﬁuggrn%ﬁr‘ggggsoi 0,k i { e ERtBN 2N HEER RbPe ROt m
in a downward region.
A lower face 13 of the insert for soles 10 forms at least part of the
tread of the sole 800.
15 Moreover, the insert for soles 10 is sealed to the sole body 810 so as
to prevent the infiltration of water in the liquid state between them.

"In practice it has been found that the invention achieves the intended
aim and objects, providing a waterproof and vapor-permeable insert for soles
that allows to provide vapor-permeable and waterproof soles that can

20 dissipate larger quantities of water vapor than currently known vapor-
permeable soles, thanks to the absence of supporting or reinforcement or
protection layers, which limit the vapor permeability of the sole.

Moreover, an insert for soles, according to the invention, has been
found to have a higher resistance to contamination by fatty substances than

25 currently known inserts for soles, further having, with respect to said
currently known inserts for soles, a higher resistance to degradation by
solvents.

Moreover, an insert for soles according to the invention is structurally
simpler than currently known inserts for soles.

30 An insert for soles according to the invention further has such a



a sole body 810, which has, in its upper portion 811, openings 812 10 that

are adapted to allow the passage of water vapor, and an insert for
sol es 10,wecenvidadsng to the invention, which covers thempcm/ER2eioweisaz d
regi on. A lower face 13 of the insert for soles 10 forns at |east part

of the tread of the sole 800. 15Moreover, the insert for soles 10 is seal ed
to the sole body 810 so as to prevent the2infiltration of water in the

liquid state hetween them, In_pracgtice it has bheen found that the
i nventi on akeflEaBnee iAabrasiondey taakoxn disopse i §BOB$ é@i"ghwg ¥ lé?cﬁiyo&ﬁ and
vapor - per e L 0 t allows to provide vapor-perneabl e and
wat er pr oof §§4‘§a§*9ﬁ§{h§a§@§’d§§§‘%§%‘% | arger quantities of water vapor
than currently kngn yapRee RE' BEARKAYSRhBHn RAEHS foP Ldies abR6VRROith
supporting or reinforcenent or protegtlon l'ayers, tch I'i'mi't the vapor
per neabi | i t pretectibe lsydrs of felt aldothey poroanmatssals that teswl sabsaebdiqiiidg t o

the invention, has been found to have a hi gher resistange to conta 'na‘gi on
by fatty SsubBddnetstuichan mseriorsoles acersding te dhe dnventiendoss 1qt alser

e stance. #B0 e dteoR peRfioBRI oA S IRk o der Fhele BIF' Jores

according to t he}éyn}a‘lgghrkﬁﬁirhf% ﬁ;% ;f‘éiﬂfbi’éér}ieﬁi Eglh‘;%rc%tg@tgk%ﬁ " Rihfofck

( Y
inserts for sole nse sol’es accor e 1nvention further

has such a agd preséciiantgydre, ahrasernforssdles aldcovdinistalsiee iinveties Has ahi ch
it is directly in contact wwth the ground, as a tread. Wth respecgt to
currently klmger vaper-permeablecsusfacepthan areinsert of greocwaenthy knoyer yps of el t

and ot her porous materials that tend to sorb.liquids nd Jmoi st ure, ;an
Meert 19 " Savdkednsiam sinoe it s Rt e DR HE et Safe B I EieL g
al | ow st agnafy I G s I.oki g st e hi ot
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| ayers, an pegaeitidwwisgbehepacopeisegt.t o the invention has a |arger

vapor - perneabl e surface than an insert of the currently known type of 10
equal ext ensi on, Thencinvemtidn s thas t amcehesd uris acsuscepiibleaf fafct BUMSYOYS ues
e el Bobiidy® il epthans, AT 8F WARK' O GHRIS ' Lol "GPy aPe!

per neati on
15 appended 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
specific use, as well as the contingent shapes and dimensions, may be any
according to requirements and to the state of the art.

20 The disclosures in European Patent Application No. 09425334.1 from
which this application claims priority are incorporated herein by reference.

Where technical features and methods 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

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

each element identified by way of example by such reference signs.



The invention thus conceived is susceptible of numerous nodifications and
variations, all of which are within the scope of the 15 appended cl ai s;
all the debaviwssmy further be replaced with other techricealpbyropeissyal ent
el enent s. In practice, the materials used, so long as they are
conmpatible with the specific use, as well as the contingent shapes and

di rensi ons, nmay be any according to requi B&nents and to the state of the

art. 20The di scl osures in European Patent lication No. 09425334.1 from
which this application claims priori t@aﬁ@gcorporated herei n by

reference. X\here tech i cal features and thods nt i in.an | ai m
are foll owed by EREE! 49T NEPOT-REBCRRICA M UASTRIAST RS KSR IRRFEHled

for the sol ﬁb@’ﬁsﬁ?%ﬁsoc{ sﬁgﬁﬁgasah'agcélgb%dl@ AdIghil kb ét etst}ﬁc &l hignd

accordi ngly uch rererence si ave any ing eftect on the

interpretat b@ﬁp?fse@@%ﬁhﬁwglsbf fuﬂ@t'ilémaﬂl lastery( MAymatle @fai’rpbbfrbarls waditerial

ref erence signs . An I nsert for vapor-perneabl e and
wat er prodf uitets, imparmealle; t@d}vat@rtmnathe tliqied stata aadi peaneable toearve

Tayers. (11) VAage aiicaspong e ondl botig 5Y Rl TP KE Solslhd ik Glhef "
por i on of SaCKRe sy POV IR behetBiin 1EARancEiaf FRIE (RAF appheidanely

portion of said Insert a thi give it a

penet r at i on10esj s¢sepsel adcordirg tdtire apphok predented D chaptes Set2eaf thedS@i ng
to the nethod present ed in chapter 5.8.2 of the I SO 20344 2004 st andard.
102. The i ng83¢4 f7€904s$ﬂaéda1?§1:cord| ng to claiml, characterized in that said

§°: The iifsert 1o JbRAESERG oF oty S8 Rt Slafie o Ebatide et e S
pol Ypr opyl chEAha o AGEY i€ mCRipbrifs VLR pOt LI BRmy Ik,

claiml, chpl®geri zed in that it conprises at |east one auxiliary |ayer
(12), which is perneable to water vapor and is interposed between at | east
two of said funcBi @helinkesteos sple) according tdclaihe 1] nﬁmratctdr&zedshi that said
accordingtoizlalm4 characterized in that said 20 | east o iliary
| ayer (12) Pelymemcormaterigler i selested s apeng: & urfﬁ F‘P%ner§°g5&t Yg’lnﬁg to

accor iy« BOBBHFRred BoPAMYLS T That sai d at Teast one auxiliary
afSr.t10) L2 et By 5 oLt A i b i
accor di ng t comiprises 6at bdust anteenuxdihriynlayeat(1€9j avhich is permeable to water
vapor and is interposed between at least two of said functional layers (11).
5. The insert for soles according to claim 4, characterized in that said
20 at least one auxiliary layer (12) is made of a material-that is structured in
fibers according to a woven or non-woven fabric configuration.

6. The insert for soles according to claim 4, characterized in that said
at least one auxiliary layer (12) is made of a material selected among
polyolefins, nylon, polyester, aramid fibers and fluoropolymers.

25 7. The insert for soles according to claim 6, characterized in that said
polyolefins are selected between polyethylene and polypropylene.

8. The insert for soles according to claim 1, characterized in that it has
a thickness, at least at said functional portion, substantially comprised

between 0.5 mm and 5 mm. -

30 9. The insert for soles according to claim 1, characterized in that it is



pol yol efins are sel ected between pol yet hyl ene and pol ypr opyl ene. 8.
The insert for soles according to claiml1, characterized in that it has a
t hi cknesswoabillasmb at sai d functional portion, substantcaigrgoospst sed
between 0.5 mmand 5 nm 309. The insert for soles according to claiml,
characterized in that it is 29 inpernmeable to water by having, according
to the EN1734 standard, no through passagé® poi nts when subjected to a

pressure of .at least. 1 bar held for .at |east .30 secon The

i nsert for é‘@lp@gm%@(‘?r {0 nyates Ry Hiawing, @ﬁﬁ?%{lgrfozg@e Sﬂ\ltl hat §t%g§axﬁgsn%
bursting st | I‘)@ﬁz% | hch&lgder di ng
to the ASTNF@%?@ é%%%%%?gﬁhil g@?]‘ﬁgger({ﬂ)f%}) %g%sﬁ;gg%ggggérﬁt nmg to claim1l,
characteri zatlldadt BDakcohds. has a perneability to water vapor that is at

| east equal to 9 ng/cnR. h, determ ned according to the method presented in
chapter 6.6 of th6. T8 Bepofrdsslofacsoedidgrte. claim 1,1charanterizedein thajrit

soles according to claim1, characterized in that it has a t®ar strength of
at | east 510hhs aldnestingestrengthr thatgis att kastreguall tdeSckgblet i, ndetesningds71

T that Tt sccoing foine MIMEDIIENTERIE: conpr Psed bet ween 1 mm and 5 .
et or m ned accor ding eonsrt ft O6E Aredulifedo aine Perad st lRd a3 ™
14 e Bt f e sRRECEEALY Ynd' T P BAACLEIATEE bl i, e
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sai d soll® b23094422004 &hAdardl0, 610, 710, 810) has at |east one opening that

i s adapted for vapor perneation and is covered, in a manner that is |
i nper meabl e t o wdRemTheninsey fargsoles scaordingytoaelaim 1, characterized in that it

has a tear strength of at least 10 N, determined according to the method
described in the EN13571 standard.
13. The insert for soles according to claim 1, characterized in that it

15 has, for thicknesses thereof comprised between 1 mm and 5 mm, an abrasion
resistance that corresponds to a mass loss of less than 250 mg, determined
according to the method presented in the EN12770 standard.

14. The insert for soles according to claim 1, characterized in that it
has a substantially uniform thickness.

20 15. A waterproof and vapor-permeable sole structure (100, 200, 300,
400, 500, 600, 700, 800), comprising a sole body provided, in a downward
region, with a tread, characterized in that said sole body (110, 210, 410, 610,
710, 810) has at least one opening that is adapted for vapor permeation and
is covered, in a manner that is impermeable to water in the liquid state, by an

25 insert for soles (10) that has a stratified and cohesive monolithic sheet-like
structure, comprising a plurality of functional layers (11) made of a
polymeric material that is impermeable to water in the liquid state and
permeable to water vapor, at least one functional portion of said insert for
soles having such a thickness as to give it a penetration resistance of more

30 than approximately 10 N, evaluated according to the method presented in



25 insert for soles (10) that has a stratified and cohesive nonolithic
sheet-1ike structure, conprising a plurality of functional |ayers (11) made
of a pol ywenrboi/orsioeri al that is inperneable to water inpChEprRegosssst ate
and perneable to water vapor, at |east one functional portion of said
insert for soles having such a thickness as to give it a penetration

resi stance of nore 30 than approxinmately 3® N, eval uated according to the
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soles (10) that is sealed to it in a manner that is inperneable to water in
the |iquid portien4l1is 21pedilphédd) preyided withapaid tread 1712TRE254i18, 612)

has o vater BRI SBRET PETEONAAE: 210y X MBI apEpTRGtaes f i dRSTICR of
sai dinsert  Lou qgg;?ﬁat(ijsogegléﬂ ﬁfltqnse?h?ax?f%‘i%gétl?sté%%eeagﬁg)m water ift#he The

sol e structure ( according to claim aract In that said seal

(116) compr ligeid biaee ai s periphefalnegton (0 sai d peri pheral region (10a) to
sai d upper portion (113). 1519. The sole structure (200) according to claim
17, characterized7i nThéatokaistrustale (200) 200yp3i089s aacorehingreto i datmarhd,

I O e O T
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by means of pagsgapy.ng el ement (317) that covers, connecting inperneably
thereto, at |east adjacent perinetric edges (318, 319) respectively of said

insert for sol es181l@heancleoftractude Y PPO) apootdiag to3&Rm 17, charateridd isol e
structure (400, 500) according tqQ claim 15, characteri.zed 25 .in thafx I&h
conpri ses atlasngaddi geal i(Ad6) ccqmapdyes ae gluingexyithy pressingQf paidi Retipheral | v

to said sol %egblg(rjly(lbgjl% sgi'aduﬁﬁ)eqpproiéi%% (113).

15 19. The sole structure (200) according to claim 17, characterized in
that said seal (216) comprises a perimetric frame (217), which is in a single
body with said sole body (210), is C-shaped and surrounds said peripheral
region (10a), adhering thereto impermeably at least at a contact face thereof.

20. The sole structure (300) according to claim 17, characterized in

20 that said seal (316) is provided by means of a sealing element (317) that
covers, connecting impermeably thereto, at least adjacent perimetric edges
(318, 319) respectively of said insert for soles (10) and of said upper portion
(313).

21. The sole structure (400, 500) according to claim 15, characterized

25 in that it comprises a composite insert (416) that is sealed at least
perimetrically to said sole body (410) and comprises
— an insert for soles (10),

— a perimetric functional rim (417, 517) that is preassembled impermeably to
said insert for soles (10),

30 said perimetric functional rim (417, 517) surmounting the peripheral region



- an insert for soles (10), - a perinetric functional rim (417, 517) that
is preassenbled inperneably to said insert for soles (10), 30 said

peri met riwofanesmwal rim (417, 517) surnmounting the percphre@biossg: on 31
(10a) of said insert for soles (10). 22. The sole structure (600)
according to claim 15, characterized in that said sole body conprises a

| ower portion (611) that is provided with3said tread (612) and an upper

ti 61 i d.i f | 10) havi 5 i ph I i
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ti 613 (P I id : in Th
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insert for soles (10) andhas a vapor-perneabl e structure. 1024. The sole

structure (30id)tread 66 H2 hand ancippen pBtionh#rlags saidzsgent for kalesi (L0 hayinges a

sol e bod 710). that, i s.sh i ke a frame t surroynd id..i f

ol os (18) , AdwbiiETAyTRion 4100 that ThEpmsired OF RySrodday < merigh Gl
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insert for sol esp81Ghe sole strd@turEN@0906003 acbsiding to H&m ack ehdiagetiged| ai m

24, characterized Iin that said tread studs (711) are separate fromsaid

sol e body (i Eat ibeomprjisssnd fflec (4h8c6&6) thatsaivers as deast aoeergral gegia) of
26. The sol e st.ruct rding to claim

. e (700 cc , Characterized in 20
t hat said tﬁ@éd@?lﬂé%r @élf’f)()lgslén r i%@@%‘PWmWﬁﬁmt%'Ull;), :/\/ni ch are
i nserted hernetigal i n_cor.respondi acco ti . hol es i ded
e ough 00 a1 ekt The: SalfPHESSREE 1706) 3SCOETRE N, SRS & ehititeridh el
according t l:aj : tred J i
connect of + A IPEOIEfiseEMEAE IR G OThACR sffied Hkeatiaherthal fabuall
form a gri dsaiddatses@ifor isobey (10)prermbeéddingl @) least the2@eriphera otegian red@labjr e

(810) that  Hhetapbandemaling diselloRepepbFabianesDy tead SBICS 671 Danthdt of oas
(10 "or waPRREE MEEFEL el MO i O dPe oS8T he By YobokRied 3rEF
insert fior gl BReftlfdr sBRI@(9eal ed to said sole body (810) so as to
25. The sole structure (700) according to claim 24, characterized in
that said tread studs (711) are separate from said sole body (710), being
jointly connected to said insert for sole (10).
26. The sole structure (700) according to claim 24, characterized in
20 that said tread studs (711) are provided with through pins (712), which are
inserted hermetically in corresponding accommodation holes (713) provided
through said insert for soles (10).
27. The sole structure (700) according to claim 24, characterized in
that said tread studs (711) are connected to said sole body (710) by way of
25 transverse ribs (714) that form a grid under said insert for soles (10).
28. The sole structure (800) according to claim 15, characterized in
that it comprises a sole body (810) that is provided, in an upper portion (811)
thereof, of said at least one opening (812) covered in a downward region by
said insert for soles (10), of which a lower face forms at least part of said

30 tread, said insert for soles (10) being sealed to said sole body (810) so as to



32 prevent the infiltration of water in the liquid state between them

29. The insert for soles (10) and the sole (100, 200, 30, 400, 500, 600,
700, 800)weconniddsng to one or nore of the preceding cl aipes/EpPed@nacseri zed
by what is described and illustrated in the acconpanyi ng draw ngs.

32
prevent the infiltration of water in the liquid state between them.
29. The insert for soles (10) and the sole (100, 200, 30, 400, 500, 600,
700, 800) according to one or more of the preceding claims, characterized by

what is described and illustrated in the accompanying drawings.



