1 I NSERT FOR VAPOR- PERMEABLE AND WATERPROOF SOLES Technical field The
present invention relates to an insert for vapor-perneabl e and wat er proof
sol es. 5 \Beckgrmssnd art As is known, the portion ofcrhrd0eti3shat 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 therefrom 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 causes to
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



WO 2011/ 023510PCT/ EP2010/ 061355 2 perimnetrically to the two layers, in
order to avoid infiltrations of water and thus obtain a sole that is

i nper neabe 2boi/ossgier in the liquid state and i s perneablpeTtEP20¥@1061355 apor .
For the sake of sinplicity, hereinafter an elenment with the property of 5
bei ng i nperneable to water in the |IC]UId state and permeable to water vapor
is indicated as waterproof and vapor-pernmBabl e. The seni per neabl e menbranes
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devel opqg |ﬁ§ﬁlea@fBHA|qtech%, jiegl prejudice, which has entailed the use of
menbranes provided in | ow thicknesses in order to be |am nated with support
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polytetrafluoroethylene, e-PTFE, with thicknesses that generally vary from
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,



30 characteristics of flexibility, ease of bending, softness, surface
slipperiness, WO 2011/023510PCT/ EP2010/061355 3 conpressibility and

ext ensi biwotyiangsibow wei ght per unit surface. However, pchaEpbotonsisshat
provi de these nenbranes have poor characteristics of mechanical strength,
I ndeed due to their |ow thickness. Indeed, it should be noted that the
val ue of resistance of the laminate 5 derdves mainly fromthe
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made of fel tpaiteribticSddfifidd 8Y & thdsubénBAat PRHBIMEARRILEMng 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 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



Since the protective layer is not waterproof, it is not possible to perform
a direct seal of the mdsole with the sole, but a perinetric waterproof

el ement iwousad2ssioch provi des a sealing bridge bet weenpChErr@b@spsoof and
vapor - per neabl e menbrane and the sole. 30This invention, while allow ng
effective protection of the nenbrane 4 against the penetration of external
obj ects, has sone aspects that can be inpdoved. In particular, the
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30A f urt her laygrquogtessavaldoses 158 6paracteristicrophratersiensélonee andraerefore

tends to become impregnated with water and/or mud or other types of dirt,

15 absorbed through the holes of the tread, compromising its vapor
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 progressivé 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



5 need to contrast the tear of the nmenbrane and the need to allow effective
di sposal of water vapor produced by perspiration through the sole, is
descri bedworoitv@bsian patent no. 1334928 by the sane ApplpcTaPro10/061355 Thi s
pat ent di scloses a sole having a structure that conprises a 5 supporting

| ayer which, at |least in one macroportion, is nmade of nesh, felt or other
diffusely perforated material. A nmenbrane made of naterial that is
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It is also known to reinforce the membrane with high-strength layers
made for example of Kevlar fabric.

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



10Al t hough this solution proposes a | arge vapor perneation area of the
sole, it does not allow to obtain a sole that is effectively waterproof,
not even wyp adeopsing the refinements suggested in the ciptedrpabostsssi.e.,
by treating the m croporous material of the upper layer so as to make it
hydr ophobi ¢ or by providing a further upper |ayer forned by a thin
wat er proof nmenbrane. 15 It has in fact beén observed that the hydrophobic
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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



Anot her 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 cl eaned nore

easi |y thao20urnsennl y known inserts. Anot her obj ectrcofepedie/os1382Nt i ON
is to propose an insert for soles that is structurally sinpler.

Anot her object of the invention is to provide an insert for soles that is
25 easy to use and can be manufactured w h relatively |low costs. This aim
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drawi ngs, wherein: Figures 1 to 6 and 7 to 9 are |ongitudinal sectional
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accordi ng t t he |r1vent|on I s used; Figure 6a is a schematic view of a
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has a greater resistance to contamination by fatty substances with respect to
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 monolithic sheet-like
structure, made of a polymeric material that is impermeable to water in the

30 liquid state and permeable to water vapor, at least one functional portion of



15 seventh structure of soles, conprising an insert for soles according to
the i nventi on; Figure 11 is a partially sectional perspective view of
anot her eWRAAIEAYI00f a structure of soles conprising aRCTEPLEYW/O6HS sol es
according to the invention. 20lt is noted that anything found to be al ready
known during the patenting process is understood not to be clained and to
be the subject of a disclainmer. Ways of ca¥rying out the invention Wth
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polynmeric material that is inperneable to water i'n the liquid state and
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reference the shape characteristic of a 30 structure that has one di nension
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of the nail {xg;a m ni mum hardness of 60 HRC. 15The penetration speed of
the nail is set to 10 3 mmimn until the tip has penetrated the specinen

conpl etel y. Figure 6a is a schematic view of a step for providing a sixth of said
structures of soles with an insert for soles, according to the invention;

Figure 10 is a perspective view of a third constructive variation of the

15 seventh structure of soles, comprising an insert for soles according to the
invention;

Figure 11 is a partially sectional perspective view of another
embodiment of a structure of soles comprising an insert for soles according
to the invention.

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

Ways of carrying ouf the invention

With reference to the figures, the reference numeral 10 generally

25 designates an insert for vapor-permeable and waterproof soles, a
particularity of which consists in that it has a monolithic sheet-like structure,
made of a polymeric material that is impermeable to water in the liquid state
and permeable to water vapor.

The term "sheet-like" is used to reference the shape characteristic of a

30 structure that has one dimension that is greatly reduced with respect to the



The maxi mum neasured force val ue, expressed in newtons N, produced by the

penetration of the material is recorded. The test is perfornmed on
four specVREAL/QZ3d0t he | owest of the four 20 recorded vECHEP218/0688F gned as
the penetration resistance value of the tested materi al. In a

substantially equival ent manner, a first constructive variation of the
insert for soles according to the inventich, not shown in the acconpanyi ng

figures, has ti . ] .G i ta th t .
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ded | yt d + PT . i i f
cxpanded ol vt L ALLUNABYIAC oo BT 10 R GUBR DR TRR ok

descri bed f st hergiveaitda geenetiition medistanae of ns@lecdiad apprexinadtelye! 0 AMpong,
pol yur et hane PU, pol yet hyl ene PE, pol ypropyl ene PP, polyester and the |ike.
Accor di ng t asspssednaeenidong tenthenseethotloprésented 1o, ckaptee 8 Sned, theolSO

and 5 mm anc2 (P ODESEARGH s Rk S SRV ERSEE, 5'FTr el ana Jecond
o or nitve 't i eAceing M h4IHobiRR uf Bhldiithert sORAMIENEr AR ERIARANSY

which is prefenmiakirathah@ ﬁmsub?é%tfr@ {tstongénetrithss BytdinakneiBes diinietel
0

insert for soles 10 accordin the invention an effective resistance to
cont ani nat i ch50y=f @Mmbswighcﬁestﬂmt@bm}arﬁndaml\th dheeishieated shape and
Generally, in the.presence of intense physical activity and therefore in
the pr esencePrBPOFqll‘g’ésnse perspiration, surface-active agents, as al so

penctrate gr adual 1yt AP R A yBERBARBRAS TR HC, ey nal
P acesy 1 causehaplAarasy UL eIDLORL B e Suerm kel e
menbrane.  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

20 recorded values is assigned as the penetration resistance value of the tested
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

25 method presented in chapter 5.8.2 of the ISO 20344-2004 standard, has a
penetration resistance of more than approximately 10 N.

Moreover, likewise, a second constructive variation of the insert for

soles according to the invention, not shown in the accompanying figures, has

more than one of said functional portions.

30 Said functional portions are preferably adapted to affect one or more



The effect of contam nation caused by perspiration on ordinary 25
wat er pr oof and vapor - per neabl e nenbranes and on an insert for soles

accor di ngVP31 B33 1Avent i on was tested by follow ng the BFEERAUOLIEZcri bed
in the cited US patent 4,194, 041. Human sweat is collected by winging
a wet cotton undershirt used to performan intense physical effort. 3025 ni
of liquid sweat are poured into a containel0that has an opening 11 with a
di amet er of I ' ' ar .S

accordi ng toI§ @ﬁfgﬂsn?/g%t ?Ogﬁstﬁlgg CQE%E?Q‘??&J g%ngip(%ﬂgﬁsgd;flﬁ keeé@%lgn&ngiseoafteﬁ he
cont ai ner, b%enspﬁaﬁioﬁfofrthb&@le ofigkefoot dfthe wgent ai ner is turned upsi de down
and left to hang in standard atnospheric conditions of 20 C and 65%

rel ative huni di t yPreferably hesadeapolyaseréy apuateriall d¢onphitrepyrdusr oexgpartdeel
sanpl e. fter two d ysl, nee for all the sweat to disappear fromthe
cont ai ner, t Yﬁﬁ%ﬁ@@?ﬁﬂf P@?r@&&q»@om no signs of contanination. 10Vice
versa, when testing {he sane ocedure a .sanple of . traditional e-PTFE
merrbrane,gt he sar#gﬂ @%?@aﬁé{Pkefﬁf%%&W%‘?tﬁﬁﬁn@SdPé%ﬁg%éel.es » 4CK0E 9 st
of the contaileatibAl WRRIS|ALCRPISRMNCES MaHhLASSAl WW@%@S ASEPTE 9 O
the invention was perforne y depositing on sar'd sanples and on sanpl es of
traditional seléied nelttmatiosly f eimongpampodpmetisarkb At igolyethylere MPHf
oil. The traditional_ pure e-PTFE nenbrane showed | medi ate

cont ami nat i d?elypwbdsnﬁﬂ?,mlwt@ba@d thgbikBeconi ng transparent, all ow ng

substanti al i nstaptaneous passage of .the oil. Vice versa, the sanples
of insert for sol/&SCOL r‘t%i %SBV‘?]%OW]\?@MIFW fop %?%rh%i%lfpe’aﬁlﬁn?fg?

show chapges.d : Of :
The i noery rarefuRly BR5 adbldiinets ALK o IARF S i AlY, DeBRefy O S it
| nper meabl e dml Hat@rand i@ fetabpaniforahr ough passage poi nts when subj ect ed
to a pressure of at least 1 bar held for at | east 30 seconds.

In said first and second constructive variations, the functional portion

vy|

or portions advantageously has or have a thickness comprised substantially
between 0.5 mm and 5 mm which is preferably uniform.

15 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
the presence of intense perspiration, surface-active agents, as also described

20 in US patent 4,194,041, contained in sweat, can in fact penetrate gradually a
thin film of expanded PTFE, cover its internal surfaces and cause a loss of
waterproofness thereof due substantially to the capillary wicking of said
substances within the structure of the membrane.

The effect of contamination caused by perspiration on ordinary

25 waterproof and vapor-permeable membranes and on an insert for soles
according to the invention was tested by following the procedure described
in the cited US patent 4,194,041,

Human sweat is collected by wringing a wet cotton undershirt used to
perform an intense physical effort.

30 25 ml of liquid sweat are poured into a container that has an opening



25More particularly, waterproofness is assessed as resistance of the sanple
to penetration of water under pressure, according to the EN1734 standard.

A sanpl e ¥P 2AHBB318| is fixed to as to close a contai nePCHERINQEEIMF t h an
inlet for water under pressure. 30The container is filled with water, so as
to submt the face of the 12 sanple of material that is directed into the
container to a hydrostatic pressure of 1.0lbar. This condition is

mai nt ai ned fQf4.3 e The sanple is bl ocked between the opening
of the cont a%tgrgggagﬁgﬂég%feétoalinﬁril’ng ring, both being covered by sealing

gaskets made of shlisg@ifel YPPRIaterial ofP "tl?fSHfsEFtatbe”scgés,o%%ﬂﬁﬁgbi’?fﬂfeCi ng
into the container water that originates froma tank by 'neans of~a fl ow of
conpr essed ainvention, is assbieéated mor s tedeali thei spaadng ssfatieyomainet viey mhédnsa
pressure gaug 10 V\Qi ch the pressure reached is shown. The face of the
sanpl e that 9&sf Z38Keo the container is observed. The absence of
Crossi ng points, ich consist of the farmation, on said surface, of drops
havi ng a ianeterm%t%ﬁﬁmfrrﬁ Upged  wpside ‘?l‘éfpc%@gsle%héo g pR otandad of
t he sanpl e. (RIS I\ 4@ o j r i he
sanple, a gra?tgdés flfe%ﬂﬁﬁgﬁégr?f v%(?]c? aas 6215@/'3?lég‘irtg/etnggﬁggmﬁ?hﬁg[hs?lgea%?étno
mor e than 3Q1m\mpd)ra&drt&ﬂﬁ;2)m‘tel§fwhlrdj@gh@hé@mgleal and provi ded by neans of

filaments neasurin%el to 1.2 mmin dianeter. An insert for soles 10
according to the Afteertwondgysf reeddd) fonralhethehawez® o Wlisaipeag fonenteh

that is at |east. equal to kgf / cn2, .deferm ned according to the method
described i qur}’i%lnﬁg‘I{%Ielﬁ es@%amamly sflowsm @gpéé)c{qoﬁ%ﬁﬂh%l%- gi vi ng

i ndi cat | ing .th hani cal. st th of the | t, simiating th
damge t D)t he nat LAV UG FaliBRs KBY Caainin P5PCedE pobs dr PG ot

on a |imteqriifidnal 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
samples and on samples of traditional e-PTFE membranes, for comparison, a

15 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.

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

20 surprisingly did not show changes in color and after 72 hours no passage of
oil had occurred.

The insert for soles 10 according to the invention advantageously is
impermeable to water, since it has no through passage points when subjected
to a pressure of at least 1 bar held for at least 30 seconds.

25 More particularly, waterproofness is assessed as resistance of the
sample to penetration of water under pressure, according to the EN1734
standard.

A sample of material is fixed to as to close a container provided with
an inlet for water under pressure.

30 The container is filled with water, so as to submit the face of the



251 n order to assess bursting strength according to the ASTM D3786
standard, a sanple with a dianeter of 125 mmof test material is placed and
bl ocked MWOBLIAP218phr agm made of synthetic rubber, whi ERTARIVPEERShrade to
expand by a fluid under pressure, up to the bursting point of the sanple.
The bursting strength of the sanple is given the value of the 30 difference
bet ween the total pressure required to makE the sanple burst and 13 the

ot ped hon SEfBRY6EmaRGRAthat i 8 feled S HRARGHERRrdLAPRI Aarld plsyre

defined and asured 1 n Ki orce per square centl

The test is ogbhdulbared on ten sanples and the average of the neasurenents is
assuned as the value of the bursting strength of the tested 5 material.

In particul ar, thEhisyahmdition ipnesiatainedpor 38detondhe synthetic rubber

di aphragmwi th a dianmeter of 48 nmand a thickness of 1.80 nmm is obtained
by forcing a fl ui §hecampleutseblaskedecbetivaen the opening oy theaeentaines gndton,

into the pressure chanber of the test apparatus. 10According,to the.

nventions. ooy (iey bofh BN CaYPRRE By REAlng jeASkerbimdy Glo s
vapor that igerl €ast equal to 9 ng/cnR. h, determned according to the
met hod presented in chapter 6.6 of the |SO 20344-2004 standard. The | SO

20344- 2004 st andapéssutizeh@ptier otatned Bst €oriNatintd the dontaid waadoWhat
perneability", related to safety shoes, "describes a test method that

consi sts i n eniginatesafronnpitanlobytmeamnot piftowndicogpressediaito as to cl ose the
opening of a bottle that containps, a _ertagjg quantity .of solid desiccant,
i.e., silica gel.lhe compr B8t t8 adjustesy by ex valva Bvith & pressuLe £24ge &8m i n

a conditipn t e . The bottle is nmade to turn so as to stir
t he soli Icli(?dg‘gpgcg]aﬁ{e@%ggg{&qeﬁgﬁ%d HQ‘%‘%& on of drying the air contained in
t he bottle. ﬁ?ﬂ@ : riod in
order to determ n]éﬂ‘%]ﬁ%&on%ﬁs}%o% mtg?f% ‘?ﬁ%ﬁ"ﬁa@r{ggg’é@?%‘Pgsu%lﬁs%%‘ﬁg‘? o
material and has Pe %@Bn@ﬁﬁr&%@sihg fﬁgﬁl@,ow}ﬁc}il%lﬁﬁs%%f the forgfigRaln! i ty
to water vapor, expressed in mlligra per square centimeter per hour
[ my/ cnRi said surface, of drops having a diameter between 1 mm and 1.5 mm,
indicates the waterproofness of the sample.
15 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.
An insert for soles 10 according to the invention preferably further has

20 a bursting strength that is at least equal to 8 kgf/cmz, determined according
to the method described in the ASTM D3786 standard.

This test is aimed at giving indications regarding the mechanical
strength of the insert, simulating the damage to the material due to an
intensification of the pressure that acts on a limited area.

25 In order to assess bursting strength according to the ASTM D3786
standard, a sample with a diameter of 125 mm of test material is placed and
blocked above a diaphragm made of synthetic rubber, which has been made
to expand by a fluid under pressure, up to the bursting point of the sample.

The bursting strength of the sample is given the value of the

30 difference between the total pressure required to make the sample burst and



.h], s then calculated on the basis of the mass of humdity that has been
nmeasured, of the area of the opening of the bottle and of the test tine.
30The i ns¥PR20114R3Y8| es 10 according to the invention fuPCREP2EORIBAT ent |y
14 has a tear strength at |east equal to 10 N, determ ned according to the
met hod presented in the EN13571 standard. Tear strength, understood as
the average force needed to propagate a cu3in a sanple, is neasured by

means of an j Uit d t i:ch o ensa o
constant cr o@gjhgi%&ts)%@gd%g?g@g% %%?%gwn.lﬁ oxlscle?'sfo)s( e%%%%?e%}&oméf}[ﬁga%gﬁglrti 8
being teste ' : - ' %Paaﬁ

paral | el todﬁlﬁﬁ‘?cgﬁgm‘%fﬁ%ﬁ&ﬂf gggg?%%s fgft!segﬁ iﬂ%ﬁggbgﬁffé{g%ﬁé efl ng'd as
the direction of EkérustoR Qondietdthter | &h Fandsles hgndathe divepggé 08f ofhet he
fabric, and three having the cut arranged transversely, also 10 known as
PAL, at righmeasuyesents is hesuroadiasudierredludiafetbei ursting streTiggh s destedi ch

has the c arac{ erilsti c trouser-like shape, is arranged on a pl ane between
the clanmps JPatH¥ dynamometer so that the cut is perpendicular to the

direction of tragti . S i S;subj ected tract Lon unfd L. i ears.
I5he. value of cre PRistiEn BT REial iR LB abBIRA " VTsWBttic, bubifdes
and Chf'ir t ed-diaphragTﬁaWiﬁlt raeﬂ%ﬁete;?xﬁf Qﬁ?@ﬁrﬂ ndewt gickhesd %fcillglﬂkﬁtrl?disas
the arithnetic nean of the two arithnetic neans TSCAL and TSPAL

respect i vel yolshinedeby fartingra flurd eenstettiediby 9690t rereGilycerid, Bplmeaiss of a
20Advant ageous] y, .an insert for sol es\,ﬁj_}gth according to the invention, has,

for thi ckned¥EWON, AL p;sﬁ%%rpsc(b@ng&r CLCHARIRIARIShm  an abr asi on
hocordingto ¢ he METHERTE1BsHR: Taeidhet Eraotoid 3%1&5?391%11@5&? " &

| f i . i ) ,
fur g use. HPRABRI, QMR YARG, B GS 8PTdast Bpaficd PR, T, eftthind®”

under st ood agcbhdingetd $h@bethod PRAJental$ethaytdreslmpifche EDI 2084pp004d to
a surface of a sanple, in accordance with the EN 12770 standard, for soles
of shoes, istamdardred with an abrasion tester.
The ISO 20344-2004 standard, in chapter 6.6, "Determination of
15 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.
The bottle is subjected to a strong air stream in a conditioned
20 atmosphere.
The bottle is made to turn so as to stir the solid desiccant and optimize
its action of drying the air contained in the bottle.
The bottle is weighed before and after the test period in order to
determine the mass of humidity that has passed through the material and has
25 been absorbed by the solid desiccant.
Permeability to water vapor, expressed in milligrams per square
centimeter per hour [mg/cmz-h], is then calculated on the basis of the mass
of humidity that has been measured, of the area of the opening of the bottle

and of the test time.

30 The insert for soles 10 according to the invention further conveniently



A sanple of material to be tested is made to slide longitudinally on a 30
drumwith a dianeter of 150 mmand a length of 500 mm which rotates at a
15 speed ¥P 80/ and on which an abrasive cloth is fi REFEPTHEOGHEANCcement
of the sanmple is 4.20 nmfor each turn of the drum The abrasi ve
cloth, covered with 60-grit alum num oxide, has an average thickness of 1
m"nand Is uniformy associated with the drlﬂm 5 This abrasive surface nust

cause ool gTST Siofll 0980 BRLEDEICHD NPRBIBRIRE! dechbBRRIIED

ng and 220 ngy, On an a ndrical ,

w th a di ameiethed ﬂ&eﬁt@daﬁplth@ ENTIBISUTI@’@%MH of 6 mm 10The test is
performed on three sanpl es and the average of the nmeasurenents is assigned

to the abrasion r”EearsmmghyahderstEod aswheramragélimomgneect&hm pyopdgatess
than 0.9 grans ,per cubic .centi rreg(g [g/cnB],. the resglt of the abrasjon
test is expr@dBc samply,dsmeasused byrmeass of anrAdjvsighlmdypampmeienariicke,

iih et e [ gl e s%g%%%&hycq?gst%if B DRI BuR BRI Cubi o
il m8
matterimgtlt e;: \[Nel I ]E?o nﬁ@ Qﬁ iﬁ’tgﬁial“o@ﬁ)g’fg partlcu ar%}fa&eﬁ%ea%% té%eee

obt ai ned frdmvngiths et argin Ip@ralﬂ@l & tles tongitidinkhdireotiont alzo, kdwvhng a
density of 0.7 g/cnB, have shown an 20 abrasion resistance, which

cor r esponds €4la amsiséeﬁmed 85 &he direation affextassion ipdrth Qmaﬁegxa s s8dbewaipong
an abrasive path; of o%(%hén f ggcb%ngo RL ﬂ%vfn%etﬁeogﬂ avrr%nléed transversely, also

10 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
is perpendicular to the direction of traction.

The sample is subjected to traction until it tears.

15 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
mean of the two arithmetic means TSCAL and TSPAL respectively of the
traction forces recorded in the CAL and PAL tests.

20 Advantageously, an insert for soles 10, according to the invention,
has, for thicknesses thereof comprised between 1 mm and 5 mm, an abrasion
resistance that corresponds to a maximum mass loss of 250 mg, determined
according to the method presented in the EN12770 standard.

This value of resistance allows to use an insert for soles 10 as a tread

25 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
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

30 drum with a diameter of 150 mm and a length of 500 mm, which rotates at a



Thi s abrasion resistance is conparable to that of an expanded materi al,
such as ethyl vinyl acetate, EVA, or polyurethane, PU comonly 25 used in
t he provi%¥P3AYR3Y8| es for shoes. An insert for soPEIEPIIAOEHATiIi ng to
the invention, subjected to the tests described above, surprisingly has the
characteristics summarized in the following Table 1. WO

2011/ 023510PCT/ EP2010/ 061355 16 TABLE 1 ThiTkness Penetration resistance

[N Per meabi Lidg 448 alPBRwHIH STRorkAR BRI figbhon BUrsting strength

The advancement of the sample is 4.20 mm for each turn of the drum.

The abrasive cloth, covered with 60-grit aluminum oxide, has an
average thickness of 1 mm and is uniformly associated with the drum.

5 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.

The sample is cylindrical, with a diameter of 16 mm and a minimum
height of 6 mm.

10 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
centimeter [g/cm3], the result of the abrasion test is expressed as relative
loss of mass in milligrams [mg]; otherwise, for materials having a density of

15 more than 0.9 grams per cubic centimeter [g/cm3], the result is expressed as
loss of volume in cubic millimeters [mm3], using the value of the volume
mass (density) of the material as well for the calculation.

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

20 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
value.

This abrasion resistance is comparable to that of an expanded
material, such as ethyl vinyl acetate, EVA, or polyurethane, PU, commonly

25 used in the provision of soles for shoes.

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

described above, surprisingly has the characteristics summarized in the

following Table 1.



strength [N] Abrasion resistance [ng] 2.0nm 32 12.4 NO 14.2 39.1 205 3.0 mm

56 9.0 NO 22.1 111.0 238
WO 2011/023510 PCT/EP2010/061355

16
TABLE 1 -
Thickness | Penetration | Permeability | Contamination| Bursting Tear Abrasion
resistance | to water vapor strength | strength [N] | resistance
[N] [mg/cmZ-h] [kgf/em?] [mg]
2.0mm 32 124 NO 142 39.1 205
3.0 mm 56 9.0 NO 22.1 111.0 238

The use of an insert for soles 10 according to the invention is as
follows.

5 With particular reference to Figure 1, an insert for soles 10, according
to the invention, is used in a first waterproof and vapor-permeable sole
structure 100 for shoes.

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
10 accommodates an insert for soles 10 according to the invention.
Advantageously, the sole body 110 is made of polymeric material,
preferably ethyl vinyl acetate, EVA, vulcanized rubber, polyurethane, PU,
thermoplastic material, as thermoplastic polyurethane, TPU, or
thermoplastic rubber, TR.
15 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
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
20 body 110.
The seal 116 can be provided for example by gluing with pressing of
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.



The use of an insert for soles 10 according to the invention is as foll ows.
5Wth particular reference to Figure 1, an insert for soles 10, according
to the i NWEMIRSYs used in a first waterproof and vapB8ETFRRHEARIES sol e
structure 100 for shoes. Said first sole structure 100 conprises a
sol e body 110, which has a | ower portion 111, provided with a tread 112,
and an upper portion 113 that 10 acconmpdakt’es an insert for soles 10

cceoring 10 L1 SRIPOLOTy o p AL AHFRSR LSRG O ARy o

rubber, pol yb¢toldeanhe iﬁbérttfbfv‘éméﬁ!lﬁﬁéﬂ&tﬁéab@d_l%@&‘fch@%khﬂmp' astic
pol yur et hane, TPU, or thernoplastic rubber, . 15A plurality of openings

114 pass through Ahterfmithe efmbodémeateof fife firsigole stiuvtere pod t nonddstiibed its
upper porti Ot% ]}113, where their _upger ends 115 are covered by the insert for
sol es 10. rther sangb gt shewrs iptheidrawings,trave enp phetup ofegaidnoneungs, t he

of the sof e oAt e Win A GRATEN BE ol bRA ARG eBRL b e,

gl uing with jpkegForGofls 4R rARMY t@thd Reveldh, Jségle@ggémﬁfetﬁ@ﬁlg} RS $hé bodky

soles 10, or by adhesion by way of a nethod known a rlli gh-tTrequency

el ectr of usi oof thetsedé, s descibipeidnj ect i on- nol di ng of the body of the sole 110
on the insert for_soles 10. 17 Said seal 116 prevents the

infiltrati on of WitiHr pasticular| referencet &0 eFigareedn it rdescribes ta fsgeond| sele10

and the body_of .the l e, 110.. ternative.enbodi ment s t he f.irst
2o e ot ruct ot 208, SEER ismarmdlHER G AT HRETEROhAOl [hacEriinkgs,
have one;@r thaQnobn$ghd openings, 5 which are large with respect to the
body of the sole and are covered by the insert for soles according to the

i nvention, seal e®Sdidrdeshdisod¢ sirutturePedmpiseshesslel l@@d}agldgaP%ﬂeﬁﬂﬁy

Wth particular reference to Figure 2, it deScribes a second sole structure
200, which imade-ofgiadpmesint maserialy sehichfhms & bdwer portaer @ldi prpvided wvitthe

i nventi on. id second sole stru r 00 conpri ses sol e hod 10,
or ot or abl'y iR 2F 2nBRg Y HEDekPeftia 21 4eh aRaSRodAIES e isdh 195 Jofes
provided witjpa tread 212, and an upper portion 213 that accommodates the
insert for soles 10.

15 A plurality of openings 214 pass through the sole body 210 from its
lower portion 211 to its upper portion 213, where their upper ends 215 are
covered by the insert for soles 10.

A seal 216 is provided perimetrically to the insert for soles 10 to
provide its waterproof connection to the upper portion 213 of the body of the

20 sole 210.

Said seal 216 comprises a perimetric frame 217 that is substantially C-
shaped in a single body with the sole body 210 and wraps around the
peripheral region 10a of the insert for soles 10, to which it adheres in a
waterproof manner.

25 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
connected in a waterproof manner to the perimetric frame 217.

The provision of the second structure 200 comprises a step in which

30 the polymeric material adapted to form the sole body 210 is injected or



15A plurality of openings 214 pass through the sole body 210 fromits | ower
portion 211 to its upper portion 213, where their upper ends 215 are
covered BYOAE/Q23Y¥8rt for sol es 10. A seal 216 i SCHEFINQAH13SS
perimetrically to the insert for soles 10 to provide its waterproof
connection to the upper portion 213 of the body of the 20 sole 210.

Sai d seal 216 conprises a perinetric franel®17 that is substantially

C-shaped in g,gid0 tHQdﬂw}]ﬂ'eE&té 'lﬁp? %L?n@gﬁ}e{% %%]%10?1?@&%1?3%2‘[ ?@P;&@ﬂest 19 is

peri pheral region a of Inser erés 1n a

wat er proof napagged,2lheripgs thegetbaind fditningrthepeiidhetiRoframelDE7.has t hree
faces in contact with the perinetric frane 217. It should be noted

that is sufficienA third solerstiucstireod@0 ofllustiated byesay @fhwretinnéageskample
wat er proof manper tq the perinetric frane 217. The provision of the
second st r uctuF EWOGHd8 FEPRYEUGH e wlaﬂomjfcqheaférsﬁ el sirpaie d Garehers

adapted tp far 0 LS LN} . i pd
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thereto and Wwhidh RadiitPesdusey Ehepdd HRE addetimetric afnlifirbdndol e structure
300, illustrated by way of non-limting exanple in Figure 3, is a
constructive vari'Bhé¢ eeahhgtdlenfent 3175 oine akemativer emb@dimehes, endt stiewa eial
116 is replaced with a seal 316 that conprises a sealing_elenent 317, which
i s advant agdbgsaceompapangfkgurgspisrshaped 0 ankrcavensampletely theinseshforng

I t 317, 1 t ti i {s,: t . sh in t i
AR T R e
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rerent $07- 1 manld sPalfe SASRES 170 3 Bhnlo BE BRI dotyblic SRR,
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The sealing el enment 317 covers, connecting thereto in a waterproof manner,

at | east theP‘d@,mé'ubb%ri metric edges 318 and 319 respectively of 15 the

insert for soles 10 and.of recess , 320 that is shaped conpl enentari |
thereto, and is aﬁ%ﬁbtséahﬂ% %’E@Hﬁ%&a’ﬁ EOVErSa $@NNECHRBNGEIOOR f Hwatgsprtof
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410, preferabkyinkBdeforfsoles 10 and of a recess 320 that is shaped complementarily
thereto, and is adapted to accommodate it and is provided on the upper

portion 113.
With particular reference to Figure 4, a fourth waterproof and vapor-
permeable sole structure 400 comprises a sole body 410, preferably made of

20 polymeric material, which has a lower portion 411 that is provided with a
tread 412 and an upper portion 413.

A plurality of openings 414 pass through the sole body 410 from its
lower portion 411 to its upper portion 413, and upper ends 415 of the
openings 414 lead out from the upper portion 413.

25 The upper portion 413 is shaped so as to accommodate a composite
insert 416, which comprises the insert for soles 10 according to the
invention.

The composite insert 416 further comprises a perimetric functional
rim 417 made of polymeric material, which is preassembled to the insert for

30 soles 10 in a waterproof manner, for example by overmolding, gluing with



20 polyneric material, which has a | ower portion 411 that is provided with
a tread 412 and an upper portion 413. A plurality of openings 414 pass
t hrough tWe 280/@34H8dy 410 fromits |ower portion 411 toPCTEPEHBEPI3FDrti on
413, and upper ends 415 of the openings 414 |lead out fromthe upper portion
413. 25The upper portion 413 is shaped so as to acconmpbdate a conposite

i nsert 416, which conprises the insert forl%oles 10 according to the

i nvention. The,c osit.e insery 416 further cq s a ri rd

functi onal rl?mr ?ﬁ%ﬁ%s@ﬁnpoﬁ%’r‘f% met eﬁ?)él 1a§%¢1§ﬁ8{1$ @?eggglé?%ﬁg%bech t he
insert for 30es@bAskidf i N a waterproof manner, for exanple by overnol ding,
gluing wwth 19 hydrolysis-resistant adhesives, or by association by

hi gh-frequency el@ehverieailon. said pelamsieiei dohttionslairinperli7maurinouings ctheonal
rima417 surnounts the peripheral region 10a of the insert for soles 10.

5Pr ef er abl y, patigherehyegion d Oarefcthe insertfiar sokes Idonprises a filler 418, which
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which is for exanple porous, diffusely perforated or lattice-Iike. In
al t er nat i ve movbiodi thehsurmeantssheperipheraleregien op s insgrt fayumodes 1Qai d

perinetric functignal _.rimalso affects the central region_ of the insert for
sol es, al so perfothg dillemd 18unt tmreterablys an ffiqf{g‘?l.t a5 nesfaratash Polwreser ¢
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is for example porous, diffusely perforated or lattice-like. (

In alternative embodiments, not shown in the accompanying figures,
said perimetric functional rim also affects the central region of the insert for
soles, also performing the function of said filler.

15 The composite insert 416 is sealed impermeably at least perimetrically
to the upper portion 413 of the sole body 410, conveniently by adhesive
bonding.

Figure 5 illustrates, by way of non-limiting example, a fifth sole
structure 500 which constitutes a constructive variation of the fourth sole

20 structure 400.

Said fifth sole structure 500 comprises a composite insert 516 which is
sealed at least perimetrically to the body of the sole 410.

The composite insert 516 comprises an insert for soles 10 according to
the invention, whose peripheral region 10a is associated in a waterproof

25 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
film of polymeric material selected, for example, between thermoplastic

30 polyurethane, TPU, and polyvinyl chloride, PVC.



Figure 5 illustrates, by way of non-limting exanple, a fifth sole
structure 500 which constitutes a constructive variation of the fourth sole
20 st ructWPeougya3sio Said fifth sole structure 500 coRpT{EPRI0A6BEhposite
insert 516 which is sealed at |least perinetrically to the body of the sole
410. The conposite insert 516 conprises an insert for soles 10
according to the invention, whose peripher28l region 10a is associated in a

wat er pr oof 25 ma it - t onveni.en

pol ymeric materi m{ma&ﬂcmagpié}%&gﬁ;ﬁﬁ tI.:ng‘ﬂe 8’I'hr}‘leesvveﬁ%t %b{%%ﬁ%f e6r0<'9bl y
ol ded onto édlﬁpﬁ@é@htsdcl@'bo'i@' 630 13midh 9y b@ﬁﬁ)ds\éd%f?aQbWe@@dlﬁPoﬁétﬁr@Dn or
by hi gh-frequency el ectrofusion of a filmof polyneric material selected,
for exanpl e, priosidebwitiha treadl Gk, iand3n pppgucemnpanent 6F8, and pol yvi nyl
chloride, PVC. 20 Wth particular reference tqo Fi gu&g 6, a sixth sole
structure 600 conpfivartaggouslye thedyppen,comppeneits 6d3dmpfodvadeiok ric
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The insert for soles 10, upon its waterproof connection to the sole 10 body

610, has it dhpenvemieel regi on 10a conprised between the | ower conponent
611 and the upper_conponent 613. Sai ¢ sixth solg structure G%g can be
provi ded by gl ui nER@ANSFERHIWley IGnainsn ileWatiprolh sPBREHIQN 49 1thsr SQlsper

conponents ﬁ}o%[}{) % 1';]d1 ehh%,sf_% t%JrﬁiS}heﬁrgL 32 g%%m@r#e) ﬁ@‘]ﬁﬁﬂ&éd SRS Phe lower

over nol di hg ©On 8 se i, e remai ni ng conponent

611 or 613. com?offétﬁ Gmpsﬁd%mgpeﬁboﬁ&nbﬁt 6¢8veni ently shaped as an
annul ar rimof the vapor-perneable area indicated by the presence of the

openi ngs 614 and Suidr cixils solgapauchaensdll ecan  per fprowided fby | ghuifg6,or
which is arranged above the insert for soles 10. 20lt should be not ?g t hat
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15 finished component the remaining component 611 or 613.

The upper component 613 is conveniently shaped as an annular rim of
the vapor-permeable area indicated by the presence of the openings 614 and
surrounds a vapor-permeable or perforated filler 616, which is arranged
above the insert for soles 10.

20 It should be noted that both the fourth sole structure 400 and the sixth
sole structure 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

25 said insert and the foot of the user.

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

30 In these embodiments, the upper component is provided by direct



The insert for soles 10 in fact is arranged inside the sole structure 400
or 600, surnounted by the filler which, during use, is interposed between
25 sai d iW9eP11/33U0t he foot of the user. In an al t ePRAEPYEIONOIEY r uct i ve
solution, not shown in the acconmpanying figures, the upper conponent covers
conpletely the insert for soles 10, providing a central vapor-perneabl e
region that is for exanple diffusely perfadtlated, porous or net-like. 30In

t hese enbodi nents, the, upper conponent is provided by direct 21 injection
on the upperinjection @p thaWpPer-non-1initing exanpl e, Figure 6a illustrates

schematically a final step ofi.th rocess, for the injection-npldi f the
upper conponent 6%@ \litd 6’?&?‘{11}8@“%26‘6‘%% ﬁquq@@?jﬂ% rafc égﬁelgf{l}ggﬁ&% s
sewn to the Y, | 2 i - MEPVO: S
cl osed onto gﬁ%ﬁ?{t&bo%ﬁg@é‘? ﬁ%&ﬁgp%rr tggoﬂn en ﬁ{)nn?rg) lfh he a;fs:del?rb %}ﬁir@gﬁg@%%t{
agai nst whi cil3 batd ah lupped 5a0athut & Attddion ® lgst G2ipaskss wwn be theassemblyr

sol es 10 connected to the | ower conponent 611. The material for formng the
upper con%orﬂ@ﬁ@l%@%z,i%sﬁsrﬁeédeé@qvﬁlﬂo the 10 nmol d 623 and connects, so as to
forma seal, to the peripheral . reqgion 10a of. the.ipsert fo ol gs_10.
Figures 7, 8 and 4 Mol¢ i Cl9se eo’%%)ngtﬁmgf&g‘? iuage&ézoz]ang %]t\(?emeh
sol e struct ﬁ%; | I : US | a
frame and sﬁs‘rg(e)un 1%(51%2%23’,%&1 géﬁzvgﬁlecgp{fge ggg%é glgg%&?gtap HZ‘Si n eﬁi??%%&%

enbeddi ng aton €@sinsettsfarenl¢gntd ebnnegiedrto tha lower esnippreadloltihereto in a
wat er proof manner. Sai d seal is obtained advantageously by co-nol di ng
of the body of tHEheohatedabfow forming thesmper fcompanerd 613, isAnjented inter thet i ve

to co-nol di ng, ,Ii i fferent constructiyve solutjons,the 20 sol e body ,.710.i s
gl ued tol¢ hé%ﬁéﬁl‘ i?iageanaf CPRBEFR, ¥ ag ke foRYeR seply 0 Lhe per erl oo 1980 11
made of pol yt%rihg I@qf&eg&%% 1;'He adapted for resting on the ground and are
associ ated with ehe I hSer or soles 10.

Figures 7, 8 and 9 illustrate three constructive variations of a seventh
sole structure 700, which comprises a sole body 710 that is shaped like a
frame and surrounds an insert for soles 10 according to the invention
15 embedding at least its peripheral region 10a, so as to seal thereto in a
waterproof manner.
Said seal is obtained advantageously by co-molding of the body of the
sole 710 with the insert for soles 10.
As an alternative to co-molding, in different constructive solutions the
20 sole body 710 is glued to the peripheral region of the insert for soles 10.
Tread studs 711 made of polymeric material are adapted for resting on
the ground and are associated with the insert for soles 10.
Figure 7 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,
25 for example by adhesive bonding or overmolding and are separate from the
sole body 710.
Figure 8 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

30 712, which are inserted so as to plug hermetically corresponding



Figure 7 illustrates by way of exanple a first variation of the seventh
sole 700 in which the tread studs 711 are connected to the insert for soles
10, 25 f oWOHMIPHEOby adhesi ve bondi ng or overnol di ng aRETAPROI8EHPEL e from
the sole body 710. Figure 8 illustrates by way of exanple a second
variation of the seventh sole structure 700 provided with the tread studs
711, which are separate fromthe sole body22710 and are provided with

hook- sh d pi 30 7 ' [ . '

| eiggﬁﬁi AFStRdbbibndues a3 ekt bTanes iR BSORTIB! hear t s or
sol es . I ' ' f ' '
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studs.are adytanitagedesl HofMdhdtin n ithé Qa[&@ﬁ[}%_ﬂ}@ﬂ% byg@res mnetrepd stualsr arged
above the 5 insert for soles 10. Conveni éntTy, the tread studs 711 are

formed by t hedvantagentsly matveHyuntiragnoecteditiyean iseen gridrargsiged atmveribgur
9 illustrates, by vvag of exanple, a third variation of the seventh sole
struct ur > 7005eiiHEE 80lesdl st uds 711 are connected to the sole 10 body 710

By vay of L aneverse LRy ine sl SURCTITTISRY LOLE O g e
i1l ustrat es.(p\yemdg{g Bty tHeinseRFoe a8l 1p.an ei ghth sol e structure 800,
whi ch conprises: a sole body 810, which has, in its upper portion 811,
openi ngs 812 15 thaurar® dkisniaesh, toy avhowof hexapasleage thirdwvaneiatioapof, thend
seventh sole structure 700, whose tread studs 711 are connected to the sole
10 body 710 by way of transverse ribs 714, which conveniently form a grid on
the insert for soles 10.

With particular reference to Figure 11, said figure illustrates by way
of non-limiting example an eighth sole structure 800, which comprises:

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

15 that are adapted to allow the passage of water vapor, and

— an insert for soles 10, according to the invention, which covers them
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.

20 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

25 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

30 currently known inserts for soles, further having, with respect to said



an insert for soles 10, according to the invention, which covers themin a
downwar d regi on. A lower face 13 of the insert for soles 10 forns at

| east parWOgP1BReS1Pread of the sole 800. 20Moreover, th&CIAPEW/O63PS sol es
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 aldm and objects, providing a
wat er proof and vapor-perneabl e ipsert. for soeles that allows to (%vi d%
vapor - per meatiESEY KRR ASFtss Besolasai Bighds iestais 1o deggidation by
quantities of,yaiRr vapor than currently known vapor-perneabl e soles,
thanks to the absence of supporting or reinforcenent or protection |ayers,

which limt the veRreoper, mReRiskit!for 8bldshiccortihg IditROMR/entidR ik R$@icturfadly
sol es, accorqhgg to the invention, has been found to have a higher

resi stance tsimpder themeurremtiyknostn inssuisfoasokes. t han 30 currently known
i nserts for soles, further having, with respect to said 23 currently known
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accor di ng tOcdxﬁﬁcﬂ@'%%!e?éigkﬂﬂt‘&:?étf@%l.SUCh a resistance to abrasion as to

allowits use in shoes i ichit is directly in contact with the ground,
as a tread. With resp@&cto teureentleithoywknierisnser tsoldsprpsnlidsd with

provided with protective |layers of felt and other porous naterials_ that

tend to absopiptestiig yerpohirlt apdnthewpornusimetartals ghatgend o absertiligyidso
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and does not allow stagnation of liquid or wicking of water into the sole.

By not requiring the reinforcement and protection of reinforcement
and protection layers, an insert for soles according to the invention has a
larger vapor-permeable surface than an insert of the currently known type of

15 equal extension, since in this part of the surface it is affected by glues and
adhesives to the reinforcement and protection layers which hinder vapor
permeation where they are present.

The invention thus conceived 1is susceptible of numerous
modifications and variations, all of which are within the scope of the

20 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.

25 The disclosures in European Patent Application No. 09425336.6 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

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



By not requiring the reinforcenent and protection of reinforcenent and
protection |layers, an insert for soles according to the invention has a

| ar ger vaNO2OPERAEADbl e surface than an insert of the cuPFERPRYIOPAERR type
of 15 equal extension, since in this part of the surface it is affected by
gl ues and adhesives to the reinforcenent and protection | ayers which hinder
vapor perneation where they are present. 24 The invention thus concei ved

is susceptlble of nu us,. ficati ns an arla aII whi ch are
wWithin the AP egﬁég%lgg‘gbﬁd@ﬁy §|Xﬁ£np 2”(?351? ‘further be
replaced with other techni cal Iy equi val ent elenents. In practice, the
materials used, so long as they are conpatible wth the specific use, as
wel | as the contingent shapes and di nensi ons, nay be any according to
requirenments and to the state of the art. 25The discl osures in European
Pat ent Application No. 09425336.6 fromwhich this application clains
priority are incorporated herein by reference. Where technical features
and nmet hods nentioned in any claimare foll owed by reference signs, those
reference signs have been included for the sole purpose of increasing the
intelligibility of the clains and accordingly 30 such reference signs do
not have any limting effect on the interpretation of WO

2011/ 023510PCT/ EP2010/ 061355 24 each el enent identified by way of exanple
by such reference signs. 25 CLAIMS 1. An insert for vapor-perneable
and wat er proof soles, characterized in that it has a nonolithic sheet-1ike
structure nade of a polyneric material that is inperneable to water in the
liquid state and perneable to water vapor, at 5 | east one functional
portion of said sole insert having such a thickness as to give it a

resi stance to penetration of nore than approxi mately 10N, assessed
according to the nethod presented in subsection 5.8.2 of the | SO 20344-2004
st andar d.



2. The insert for soles according to claim1, characterized in that said 10
polynmeric material is m croporous expanded pol ytetrafl uoroethyl ene, ePTFE
3. The i N¥€201¥335180| es according to claim 1, character PEEEPRHOOREPS sai d
polynmeric material is selected anong pol yuret hane, polyethyl ene,

pol ypropyl ene and pol yester. 154. The insert for soles according to claim
1, characterized in that it has a thicknes® at |east at said functional
portion, substantially conprised betme& nm and 5 nmm 5. The
insert for soles according to claim1, terized in that it is

wat er pr oof by havj according to the 173 nda Ch n

20 when it 15 subl-tp A PradSntaeit Al RaRRRISh sl AR ERPaLL, °
30 seconds. ¢ at 1t}§<}] sd 'ﬁ?oﬂ(ﬂftﬁ'ié S 96’(—151’19& §ﬁ'u€ﬁﬁ8rrﬂ di@of‘a e;%l?hi@ri‘c materlal that
characteri ze t as a bursting strengt at equal
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for soles according to ¢laim1l,, characterized in that it R] rmeability
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8. The i nserglgf% dptasr%rskga cré ) g?[’ﬂ%r?%&i Oflﬁﬁ %%lagégﬁoéﬁgé% tq' S§5% e%as
30 a tear stgRBedih tile rh@ﬁﬁid é&s%hté@ﬁ%@s)&@ﬁoﬁ@@@bfﬂﬁIS(‘D@%HL@W 26
presented in the EN13571 standard. 9. The insert for soles according

to claim1, stémadardt erl zed in that it has, for thicknesses thereof conprised

bet ween 1 rrmand 5 a resistance to braS| on, that corresponds to a l.oss
of mass of |ess t%thQm% forssoles acap Hgé@c‘aﬂﬁnrﬂg qharaeterizg HB&LB? saidnt ed
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11. A wat er gwppf and vapor-perneabl e sole structure (100, 200, 300, 400,
500, 600, 700, 800), conprising a sole body provided in a downward

3. The insert for soles according to claim 1, characterized in that said
polymeric material is selected among polyurethane, polyethylene,
polypropylene and polyester.

15 4. 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.

5. The insert for soles according to claim 1, characterized in that it is
waterproof by having, according to the EN1734 standard, no crossing points

20 when it is subjected to a pressure of at least 1 bar held for at least 30
seconds.

6. The insert for soles according to claim 1, characterized in that it has
a bursting strength at least equal to 8 kgf/cm2 determined according to the
ASTM D3786 standard.

25 7. The insert for soles according to claim 1, characterized in that it 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.

8. The insert for soles according to claim 1, characterized in that it has

30 a tear strength of at least 10 N, determined according to the method



10 region with a tread, characterized in that said sole body (110, 210,
410, 610, 710, 810) has at |east one openi ng adapted for vapor perneation,
whi ch i s WOVBHAR33IR a nmanner that is inperneable to wat @TER2QI886135%ui d
state by an insert for soles (10) which has a nonolithic sheet-1like
structure, is nade of a polyneric material that is inperneable to water in
the liquid state and 15 perneabl e to wat er2&apor, at |east one functional

portion of s .egeh{é%rn{thfe%m%%esl?ﬁdﬁg. such a thickness as to give it a

resi stance t'o penetration of "hor an approxi mately 10 N, assessed
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conprises a |ower portion (111, 211, 411, 611) that is provided with said
tread (112, tw1abrasion ghat) cargspendpger apdess e mass, ofiless g 2k mg,
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12. The sole structure (100, 200, 300, 400, 500) according to claim 11,

20 characterized in that said body of the sole (110, 210, 410) comprises a lower
portion (111, 211, 411, 611) that is provided with said tread (112, 212, 412,
612) and an upper portion (113, 213, 413) that accommodates said insert for
soles (10) sealed thereto in a manner that is imperme‘able to water in the
liquid state at its peripheral region (10a).

25 13. The sole structure (100, 200, 300) according to claim 11,
characterized in that it has a waterproof seal (116, 216, 316) of the
peripheral region (10a) of said insert for soles (10) to said body of the sole
(110, 210, 410).

14. The sole structure (100) according to claim 13, characterized in

30 that said seal (116) comprises the gluing with pressing of said peripheral



2018. The sol e structure (600) according to claim 11, characterized in that
said body of the sole conprises a |ower portion (611) that is provided with
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havi ng a peripheral region (10a) that is conprised between said | ower
portion (611) and said upper portion (613) so as to seal it inperneably to
25 said body of the sole. 19. The sol% structure (400, 600) according
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sai d tread sgidact Btdhefdfseparate from said body of the sole (710), being
connected jointly to said insert for soles (10). 22. The sole
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clains, 25 characterized by what is described and illustrated in the
acconpanyi ng- dr fusictigmal perimetric rim (417, 517) that is preassembled to said insert

for soles (10) in an impermeable manner,
said functional perimetric rim (417, 517) surmounting the peripheral region
(10a) of said insert for soles (10).

20 18. The sole structure (600) according to claim 11, characterized in
that said body of the sole comprises a lower portion (611) that is provided
with said tread (612) and an upper portion (613), said insert for soles (10)
having a peripheral region (10a) that is comprised between said lower
portion (611) and said upper portion (613) so as to seal it impermeably to

25 said body of the sole.

19. The sole structure (400, 600) according to claim 11, characterized
in that it comprises a filling element (418, 616) that covers at least a central
region of said insert for soles (10) and has a vapor-permeable structure.

20. The sole structure (700) according to claim 11, characterized in

30 that it comprises a sole body (710) that is shaped like a frame that surrounds
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said sole insert (10), embedding at least its peripheral region (10a) and
sealing itself against it impermeably, tread studs (711) made of polymeric
material, adapted for resting on the ground, being associated with the insert
for soles (10).

21. The sole structure (700) according to claim 20, characterized in
that said tread studs (711) are separate from said body of the sole (710),
being connected jointly to said insert for soles (10).

22. The sole structure (700) according to claim 20, characterized in
that said tread studs (711) are provided with through pins (712) that are
inserted so as to form a seal in corresponding accommodation holes (713)
provided through said insert for soles (10).

23. The sole structure (700) according to claim 20, characterized in
that said tread studs (711) are connected to said body of the sole (710) by
way of transverse ribs (714), which form a grid under said insert for soles
(10).

24. The sole structure (800) according to claim 11, characterized in
that it comprises a body of the sole (810) that is provided, in an upper
portion thereof (811), with said at least one opening (812) that is covered in
a downward region by said insert for soles (10), a lower face of which (13)
forms at least part of said tread, said insert for soles (10) being sealed to said
body of the sole (810) to prevent the infiltration of water in the liquid state
be them.

25. The insert for soles (10) and the sole structure (100, 200, 300,
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.



