BREATHABLE WATERPROOF SOLEFOR SHCES Technical Field
The present invention relates to a breathable

wowdsnpsenf sol e for shoes. Background Art TherP@T/@BBN1/014717
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i nvention also relates to a shoe manufactured with
such sole. It is known that the footwear market is
continuously evolving in order tb seek and identify

techni cal solutions that ensu i ort for
¢ FRBAT LB WA STIRRROGE S SLIEFOR SefRES e
confort of a shoe depends not only on a correctly
anatomcal fit but also on correct outward perneation
of the water vapor generated inside the shoe due to
perspiration, in order to avoid the socalled "wet
f t; kel on. However, this water vapor perneation
om se the wat erproof hess of the shoe,
and th it e i j
ot rust! e HEEsT o Sl HABSCl % WrbBhatl} Nejsrproof sole for
ofshioee. perspiration of the foot is produced at the
interface between the sole of the foot and the sole of
t Backygeundndlrtit is evident that the sweat that forms
there i s unable to evaporate and therefore condenses .
on t he Thespresent investonnalspaslatesdosa shaeymanufastuead with such
fraction of the sweat evaporates through the upper.
Tﬁ*éeproblen1isAparticularly i nportant in shoes that

rave 2 048Ebbec ok TobRFaR APESRSHTRy pghine inorce

oftol RRKNAIQ RRYREy11BBRRIda3 soleli Gttt Slike dfFBRREmOEomfort for the

perneation). SolUtions to the problem are provided by
breswl-tsdr ef thedshwset. er pr oof sol es, whi ch accordingly

all ow perneation_of the sweat tgenerat ed at the sole
As is well known, the comfort of a shoe depends not only on a

correctly anatomical fit but also on correct outward permeation of the water
vapor generated inside the shoe due to perspiration, in order to avoid the so-
lcalléd "wet foot" phenomenon.

However, this water vapor permeation must not compromise the
waterproofness of the shoe, and therefore solutions have been studied which

~ entrust permeation to the upper or to the sole.

| Most of the perspiration of the foot is produced at the interface
between the sole of the foot and the sole of the shoe, and it is evident that
the sweat that forms there is unable to evaporate and therefore condenses on
the insole on which the foot rests. Only a minimal fraction of the sweat
evaporates through the upper. |

This problem is particularly important in shoes that have a plastic
sole; in these cases, permeation through the sole is completely prevented (in

the case of leather soles there is instead a small amount of permeation).

Solutions to the problem are provided by breathable and waterproof
soles, which accordingly allow permeation of the sweat generated at the sole
of the foot.



of the foot.One of these solutions is disclosed in

US-5, 044,096 and in EP-0382904 and consists in
walzasasineg t he plastic sole into two |ayers w tCT/EPOghI4717

hol es and in interposing a waterproof breathable

menbrane (for exanple nmade of a material such as

Gore-Tex(r) or the Ilke) whi ch 4's j oi ned

perimettical |y,and h ticakly t I .
as to IP%V\Pﬁ th@ﬁ?l? 19 st % d\ﬁg é’Jréﬁ ﬁfs @% up445696 and in
CRPlH’R290U %ﬁ(ﬁ o%%%§$§t1h0@1ﬁé1 agt{t @Bfee@ﬁ’doVﬁVo layers with
exchange of heat and water vap be ween t he

efividuiivled anddan t1hterpbsm@|advxtdhapm00§|hteathable membrane (for

envi ronnent, at the sanme tine ensuring.the nece sa
i epemplephade pia matedabsaeh as Gorelfa P oroihet a’iﬁ%lch is joined

5 AT BREEINRG Pk HRC A, aol oY AP, Me’eﬁ‘ést“?st B allow no

c ation with respect to what was
kil avw&;

prévi ous Nonet hel ess, there are still

aspects that can be |rrproved, parti cularly in relation

"to the area occupied by the holes. As is evident, the

| arger the total hole area, the greater the

breat hability; however, on the other hand, the nunber

of hol &Ehisr soliudierh iemstihes taorrebtapdrmaation dasiwelr asuan effective

o P L T Lo PLEtEnL RO 68 oL 08 ELF e o
t%qﬁﬁaﬁﬁtgﬁﬁ ééﬁﬁfc%ﬁl@ﬁt f'bﬂq W'tﬁﬂe | éné%&iﬂegﬁ dh8 necessary

s a’fi cks adequat

S t1 rHicibiiRawat Rishett B extReall ﬂi?ﬁﬁﬁ?@ endswaterf act
ont'i nuously “subj ected to the conpression perforned b

t he focThesengeiforatidrmley epravidedy witlatwaterpoeof and breathable
parti-cul arly pointed that penetrates one o e hol es
mapenhuenesiAhaie eartaoly @%@é@t@é ai PPFli%l‘x{eF@ eqjgnovation with
15 - Tobandtoovhay A REEER B AVAlbR- Lo\ voen the tread
and t hq\lgﬁgﬁfe?&%, there are still aspects that can be improved, particularly
| ~In relation to the area occupied by the holes.
As is evident, the larger the total ‘hole area, the greater the
breathébility; however, on the other hand, the number of holes provided in
20 ‘the tread and their diameter must be limited in order to prevent pointed
foreign objects from entering through the holes and penetrating until they
damage or pierce the membrane, which is delicate, since in practice it is a
“film and lacks adequate structural characteristics.
Such membrane is in fact continuously subjected to the compression
25 performed by the foot, and therefore even a body that is not particularly
pointed that penetrates one of the holes may cause damage without
excessive difficulty. |
| One solution that has been adopted is to use a breathable protective
layer, such as a felt, between the tread and the membrane.

30 - Moreover, dirt, dust and pebbles may wedge in the holes of the tread,



Moreover, dirt, dust and pebbles nay wedge in the
hol es of the tread, obstructing themand thus Iimting

whe@anbmb | ity. A different solution with respeCI/EP®04/014717

the use of a waterproof and breat habl e nenbrane
| acki ng structural characteristics is disclosed in US
6, 508, 015. This patent discloses a sole that is
provided by a structure with two |ayers, respectively
anbstrasting thppeand fyes limiingrbregthaliibigebl e to water |
vapor, and a |ower | ayer, Tgni ch covers, less than 70%

of t he Aiphéiereal splutipn cWith gespeatstadhg Wihdr # Waderproof and

cFeSibab) membrRE FRAbE B Fubrdfaig o disclosed in US
| gysig.879. by the shape of the |ower layer. The
m tropgorous structure of the upper |ayer is provided

for examis ?al@éhtfféfm‘ﬁosefs sisoletiest Bl peivideddiyeni sttucture with two

woven or non-woven structures nmade of

by means of w es I
v si}ayare,t respestivelylan slassiceppeniley¢mywhicdoés pesmeakle to water .
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appbt 4ne HERDPE AL ThaVBELe PP FIS Jessr e Al RY R Goper layer,

I ol reating the

sin EPE‘EQ‘%%PW %Fgég{nftn ﬁl g%wggir:é/alﬁ'tra- hi gh nol ecul ar

wei ght W?bhh@_&ﬁon%iﬁﬁ? gIOfE Bolé iy _érf%hréd]ebg‘ the microporous
wat er proofing disclosed im the patent is to add, above

t brucpyrerof theauppearragedand dryathel shape ¢ithedowsr layer.

wat er pr oof nmenbrane. Al though this described sol ution

sol ves Theempenspoapus istiuséutsr ebthmpppentayerds prawidast gor example

ichis | e, it does not adequaiely neet .the
¢ Bycmeeniat Intoiatio ruerRnTELI B ITBeRTY of JEOYFR PRdon-Woven
PeNchAYRdndabr SORHMAY paRgRI [T eat ent of the
si'ntered mat efial”does not nmakeé the upper |ayer A
suf fi cippglvbyemathed PARETdocdSREChalt kitibtly Reategsiw off characteristics;
| arge anmounts "of wat'er. Moreover, the idea of coupling .
atfor tipisr pexgizse, teeripaterd mentioas the possibility of rendering this layer
hydrophobic, for example by treating the sintered polyethylene in high or
ultra-high 'molecular weight conditions. '
 Another possibility for the waterproofing disclosed in the patent is to
add, above the upper layer, an additional layer formed by a waterproof
‘membrane. '

Although this described solution solves the problem of the breathable
area of the sole, which is large, it does not adequately meet the requirement
of waterproofing said sole. . \

It has in fact been found that the hydrophobic treatment of the
sintered material does not make the upper layer sufficiently waterproof,
especially in the case of large amounts of water.

Moreover, the idea of coupling an impermeable membrane to the
inner layer is not in itself sufficient to ensure perfect insulation from water,

since infiltrations of water along the perimeter of the upper layer are

possible. -



inner layer is not in itself sufficient to ensure
perfect insulation fromwater, since infiltrations of

wowrisnembong t he perinmeter of the upper |ayer BCEEP2004/014717
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possi bl e. Anot her problemthat is linked to this type

of sole is that the upper layer tends in any case to

absorb consi derabl e anounts of water ("sponge

effect"), which is rel eased over tine, leading to

evi dentAsathle ngoblemhthas us flindess ton thisi GipeonE swdé ks that the upper
Thi s probl.em becones l)isdent. as .the size of .t

nor e h "
pdixer tsmderia Any Gasa) 0 ABsseanSiderablg amghntpg Water ("sponge

di pENSIONS1 0 r Lherei e .an :
SRR Wihioh (13 Folpad SYEE, bR Rl 3y @lsblling of the
t RErHrEE BREWhEEbAB Walkkower than the typical value of
water (73 mN/mm). Disclosure of the Invention The aim

of t he THigSsroblémvbatomes iraote epideritdes thdrsézd odlthe pores of the
wat er pr oof "'sol e for shoes that sol ves the problens '
nonatériahinereasesol es. Wthin this aim an object of

the present i i de a_.breat habl e

i nvention.is to pro . .
vat e prasPadpler Pore iBessior of Saarethas SrifRedietarg penetration

oK THREEA shAeH A on R, ARt A B Rt temsion s
ohheel tRin the tysieaEPhlue WAt TRSmIN/nigvi de a

br eat habl e wat’er proof sole for shoes that is resistant

_t@i\geajsua@@fdheﬂgeenﬁnnt her object of the present
invention is totgr ovide a breathabl e and wat er proof
sol e f dtheshimeofithatpresentdnyentidndt ta prowidea breatbeblewaterproof
conponent,s t han knfvvn tglol es, . Anot her , obj ect of the
st Oked:
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;ggrg?tg%tﬁije QYRBEprARIfEIE b hodk lthat8S&™ WatdrBfoof and breathable
structural layer and at the same time ensures higher breathability than
known shoes. '

Another object of the present invention is to provide a breathable

- waterproof sole for shoes that is resistant to wear and damage.

Another obj ect of the present invention is to provide a breathable and
waterproof sole for shoes that is composed of a smaller number of
components than known soles. | '

Another object of the present invention is to provide a breathable and
Waterproof sole for shoes that can be manufactured with known systems and
technologies. | | |

This aim and these and other objects that will become better apparent
hereinafter are achieved by a waterproof breathable sole for shoes
comprising, for at least part of its extension, at least two structural layers, a
lower one provided with a supporting structure so as to form the tread, and
an upper microporous one that is permeable to water vapor, said lower layer

having portions that are open onto said upper layer, said sole being



herei nafter are achi eved by a waterproof breathable
sol e for shoes conprising, for at least part of its
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provided with a supporting structure so as to formthe

tread, and an upper m croporous one that is perneable

to water vapor, said | ower |ayers having portions that

are open onto said upper |ayer, said sole .

beharpstterized an thaicdtileasthene af thetwe syntaces afifaid wyper layer has a

surfaces qf sai per | ayer has a,coati obt.ai ned b

nEQAENSS &télrﬁ’s(ﬂ'aggfep%@%l oﬁf{jr%apmaf position: fredtment for
i ng. Brief Description of the Draw ngs

Eﬁ?ﬁﬁﬁ#@?ﬁcten stics and advantages of the

| D80 DRGCitbtibn YIGARDRAVERSs apparent from ¢ he

d

erred but not excl usive

embodi IReRtlfert iedraeferidtidsushd aidednbyesayf dhe invention will become
non-limting exanple in the acconpanyi ng draw n

wibetter rapreirgnt &rami thea deseriptiense! settd @mafermcia\gbs{iifn@t exclusive
portion of a shoe w 0 accor di to,.t h .

P eredigients; areoh ideted ud 67 ek ‘o darslitfipe grample in the
a j l.ng. to Figure 1; Fi 31
aa@?é@iﬂgp@éﬂ%ﬁ%ﬁi@%ﬁﬁ%ﬂ&?@ati onI g:‘J t he so: gu;ﬁownl isn

Figure F%guﬁé gluifgea Yrdrisvarsd 8ectid®y wkw BE aS?Egtrl@ﬁ of a shoe with a

Fi gure ure 5 1s a plan view of ano
vablahteordoig thi¢hes oheermtioi gure 1; Figure 6 is a ,
transverse sectional view of a portion of a shoe wth )
an enbddguen? isfa trassyerse sestional vaewooth asletail @iia sple according
thatF.is alternative with respect to the enbodi nents of

t A& f38BYA bus figures; Figure 7 is a perspective view

i gur o TR 21 2 QS OF BLHhRR P 4 MEyBE g sple shown in

OfFigﬁ% lper shoe . according to the invention, which is
alte@native with respect to the shoes of

Figure 4 is a plan view of the sole of Figure 1; .

Figure 5 is a plan view of another variation of the sole of Figure 1;

Figure 6 is a transverse sectional view of a portion of a shoe with an
embodiment of the sole according to the invention that is alternative with
'trespect to the embodiments of the previous figures;

Figure 7 is a perspective view of a shoe with a sole according to the
invention; ’

Figure 8 is a transverse sectional view of a portion of another shoe
according fo the invention, which is alternative with respéct to the shoes of
the preceding figures; |

Figure 9 is a transverse sectional view of a portion of another shoe
according to the invention, which is alternative with respect to the shoes of
the preceding figures.

Ways of carrying out the Invention

With reference to the figures, a first embodiment of the sole

according to the invention is generally designated by the reference numeral



the preceding figures; Figure 9 is a transverse
sectional view of a portion of another shoe according

WO eoosloesosmvent i on, which is alternative with reGpPER1004/G14717
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the shoes of the preceding figures. Ways of carrying
out the Invention Wth reference to the figures, a
first enbodi nent of the sole acaording to the
invention is generally designated by the reference
nd@eral 10. Figure 1 is a transverse sectional view of

a shoe_related to the region .of the sole 10; thij .
fi gur e Fdgaeg [ yis ShBRESYSR sorEogal gy %ﬁ%ﬁﬁpg gelated to the region
t hiss, embaodi fFenk.. ' S . . .
- SE3bB I s e R Ghy MG HRTREole 1 comprises, in this
t | Mgl ¥ &
R O s o Ve Tqr owerdayer 14 and
sappopperigyénbsthanis pernpeatile calveater vapot.over | ayer 14

has a sup%orting structure sp as to formthe tread o

f
the solBothopfviliel tayene Idpnd |15y are 18ryeivrgl end thesefore have a

i S A r

tli%gr#ﬁﬁai%r s 280 Form e {48 of 851619 Sofet 102SyRE :t'lhlgpﬁlpl%er layer 15

are open onto the upper 1ayer 15, so
i foanposhd divoectsuppoetinfe teaseeramad &nsi ralasticity sndh flexibility -
open portions 14a are described in greater detail ‘
heherarierietics.The upper |ayer is microporous and is for

exanpl e made of sjntered plastic terial
@nvenﬁgrﬁqdﬂ tprpiicbw 3@@% erypper; laygt JJ, dhg lower layer

be any_of polyethyl ' o RO opyl.e S 0 i
OB BoRECH ! 12 rRC DS S, B TRYEETS o i i s
C%&%Usé&tcﬁﬁeéﬂ/y apythef edtekBhl endirbhatge; sachabpérc portions 14a are
mesh, made of 'synthetic material. In order to ensure
adlegaribed pargreateir Idetail hereinpéiervapor and al | ow
The upper layer is microporous and is for example made of sintered
‘plastics material.
Conveniently, the plastics material that is used can be any of
polyethylene, polypropylene, polystyrene or polyester.
Optionally, the upper layer 15 can be constituted by any of a felt, a |
fleece, a fabric or mesh, made of synthetic material. “
In order to ensure adequate permeability to water vapor and allow

subsequent surface treatments of the upper layér 15 (as described -

hereinafter), the average width of the pores is comprised between 3 and 250

pm.
Preferably, the average width can be comprised between 3 and 5 um.
The lower layer 14 is made of plastics, such as for example
polyurethane.

The lower layer 14 is constituted by a perimetric skirt 16 that
constitutes the outer edge of the sole, and by ground contact elements 17,

which act as a support for the upper layer 15 (which otherwise would



subsequent surface treatnents of the upper |ayer 15
(as described hereinafter), the average wi dth of the

W@e008m63089 conpri sed between 3 and 250 mm Pr ef e BBP3004/014717
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the average width can be conprised between 3 and 5 mMm
The [ ower layer 14 is made of plastics, such as for
exanpl e pol yurethane. The |ower 1ayer 14 is
constituted by a perinmetric skirt 16 that constitutes
t bellapse witkigethef peniimeses &f themkisy. gr ound cont act

o Ef”hélq’“%aé%i o railewendarab 4 4b8t abF coambried between the
t t i

D oo Sl ep Rl blenlBfis® A Hhe | ailieshotfe bREA contact

C%Térﬁ%hts%ﬁd‘ﬂﬂ%&iﬁlé%n%%‘éﬁ%ﬁfdiﬁ Bfpund cont act 3

el'enents and the skirt 16 formthe portions 14a. In

thi s ermhogiigetbodingeethoiarimeskt rskid6l hdmsaa llatepakhportion 18
portion 18 that includes a perimetric contour 19 of

t tileatu ppalndesyee petisnesticagontour ol Inofettiensppet laxgyi bhswps to form
mut ual contact 20 .between | r 4 and 15. | hi ‘
e ordsion: of et opBictiy Brvien dvee d gadds.
ayer 14 are, her pet | 13 JRLN I ' nj

i or adft P I PorfB PSR PbsT 1508 |5 St REIGHR] Toyer 14 are
t 'Pl%rﬁfé‘ﬂgﬂaﬂgfglcﬁﬁéiﬂ%ﬂng heliyeriendibr dndorfer aocavSiddinfiltrations of
over ol din e lower~layer 14 onto the upper | ayer '

15vaten. 't hi s case, hernetic conplete coupling is
ensured by the perfect adhesion provided by

over nolRfefigrably, the aiovpling ibesween the dexersbl4 aud Uk occurs by
D OVETTR it dHS. 1R xer. J26 Ot i HBERRE LS T ol St this case,

for sea the tric regl

‘ the"rﬁfet%‘bg g?ﬁlﬂrl]@t%eéouég%r? §ni§ Qﬁsﬁl%‘i‘ﬁ)% lr@ég %erfn%btt ljl'cfacgl‘é‘sﬁﬁls provided by
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CQﬁﬁe@ﬁiolaﬁlg.The ground contact elements 17, in this
descri bed enbodi nent, are A .
‘As analternative, it is possible to use other production methods, such

as for example adhesive bonding methods; in this case, however, the
coﬁpling of the upper layer 15 to the lower layer 14 provides for sealant in
the perimetric regions of mutual contact 20. '

The ground contact elements 17, in this described embodiment, are
separated from the skirt 16 and are provided for example by overmolding
directly on the lower surface 15a of the upper layer 15, so as to form in
‘practice studs 17a that supports the upper layer 15 and ensure the grip of the
‘sole 10. ‘ | ' |

~ Variations of these ground contact elements, now designated by the
reference numeral 117 in Figure 5, provide for example continuous
transverse elements 117a, which are provided monolithically With'the skirt
116.

The portions 114a are formed between the transverse continuous
elements 117a and the skirt 116.

For correct permeation, it is important that the lower layer cover the



separated fromthe skirt 16 and are provided for
exanpl e by overnolding directly on the | ower surface

wdas@sob3oshe upper |layer 15, so as to formin pPEEPDE4/014717
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studs 17a that supports the upper |ayer 15 and ensure

the grip of the sole 10. Variations of these ground

contact el enents, now designatedgby the reference

nuneral 117-in Figure 5, provide for exanple
covmatestpossibleswreseob tharapper leyea, which are

prOV|ded monolithically wth the skirtf 116. The

port i onkon gXample, ¢mme%émﬂ&lwer i%}éﬂiis@@élr gqver a percentage of

el °% JeFeEIF S PRI ORE R S0b AR

I ayer Si er,
| ayer. or %égrrp@éligtr?vg%gten q)[Se>iipjﬂitr0\/\/cer ngWancoatmg 21
Cylsthiredebge M of th gplarsﬁer di@iy@;{ltlbhattrea%ment Wthh allows
conpri sed between 30% and 70% The upper |ayer 15 ha

orwatespupping {and adzo aBntains beeathgbdity).obt ai ned by
nmeans of- a pI sma depositjon treatnent, which allows
vvat er prtﬁéf@fh@ T@m@nm,s@s pmmm&met%a%.ls.p%mblﬁsto provide a

st a4 KRt 03 U b BrrEh e Syterdl' 221 MEREL"S obtained by

mﬂ’i@éﬁé o¥2a1 lé@’ﬂh& GePés&ﬂirﬁtr@ﬁﬁn@ﬂt 8Bafowér %ﬁh@é@an of a lower

deposition reat ment on a l ower surface 215a o

| dager Pdfer 215. It is optionally possible to prow de

such coating on both of the surfaces of the | ower

| ayer 18, m&ptmmllydq;msefble ot iprgvie pluchneoatipgsioni beth of the

arl S fr sur r| s perl nment al di scovery that
ﬁ%ﬁﬂ 211 5%41 c conpound can be used to
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LRSSy S A o QUGG i A6k can e
used to produce an ultrathin layer on a microporous supporting material by
"cold plasma" polymerization in high.vacuum at ambient temperature,
providing waterproofing characteristics without altering the general
characteristics and in particular the breathability characteristics of the
supporting material. | | ( ;

A Waterproof and breathable membrane can in fact be created by
plasma polymerization for example of a monomer based on siloxane by
depositing a layer of polymer (polysiloxane) on a microporous supporting

- material (made for example of polyethylene or polystyrene).
| This deposition can also be performed for example by using oil-
repellent and water-repellent fluoropolymers, such as those manufactured by

DuPont and registered with the trade name Zonyl®.

Plasma is divided into hot and cold depending on the temperatures
that it reaches; it is also divided into ambient-pressure plasma and vacuum

plasma.

In a plasma process for obtaining a coating according to the present



characteristics and in particular the breathability
characteristics of the supporting material. A

wowtosnpoenf and breat habl e menbrane can i n facPCbheP2004/014717

created by plasma polynerization for exanple of a

nononer based on sil oxane by depositing a | ayer of

pol ynmer (polysiloxane) on a m crgporous supporting

material (nmade for exanple of polyethylene or = | ]
pihysityomena)gastous oepapprized presustaroco@mposindotsrietroduced in a

for examp].e si ng oil repell ent .and ter- I | ent

{ FERTpO P YRS 26 AYEIR oM, DRSS (PAvAien B dBapBRL
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¢ . P L vided i nt \
PSR Shbier by £RAEAAAE arl lebde ATy 000 I cne

pr ocesTHOFeRMMH 3 BinngltPathdR Hordedchiye gRtHeO pbl@mer deposited on

presentinvention, a gaseous or vaporized precursor
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I og pressure (in vacuumconditions). A plasma
cé beBn i s generated by energizing the precursor

ol ect r R PlSAPOBRECHES PR BroSER T atk Ald psrraned by means
'@feén %ﬁe%t'i’r%al’%éﬁ@leéodﬁo !a‘cﬁ?ev?“b?é‘ﬁ«%’\idﬁr@f $hé frR€Bursor of the
(0] u nt on

‘any substrate natertal Intro ced | e reactl

-CliepositionT leycpliaside thel reaetionahaotberr ocess is started

and perforned by nmeans of an electrical field so as to
achi ev©Omoe bkededowh hdseopeunred stonsoand readépesipecins are formed

S RE SSeSE b RoE R B oPyERCEOH B rend to o
cnarrlad B EDE ot Ton of thin fiine. Layers
e Tt SR B9 00 g oy s vrios
r eatfiguratiensgtedectrical fields and different reaction parameters. _
- The thickness of the layer is controlled by selecting the polymerizable
initial material and the reaction conditions, such as the monomer deposition
time, the treatment time, the electrical frequency at which the reaction is
performed, and the power that is used. - | |

In the present invention, plasma pdiymeri‘zation is performed in
vacuum. |

The typical range of pressures is between 10" and 10 mbar.

The precursor is typically reacted in its pure state, by using a non-
polymerizable inert gas; such as for example argon; such inert gas is used
both as an inert diluent and as a carrier gas that assists polymerization of the
precursor. '

Other gases that can be used are oxygen, helium, nitrogen, neon,
xenon and ammonia.

The precursor must have a vapor pressure that is sufficient to allow

vaporization in a moderate vacuum.



The thickness of the layer is controlled by selecting
the polynerizable initial material and the reaction

wa@eovdiosioens, such as the nononer deposition tiPET/EPIE4/014717
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treatnment tinme, the electrical frequency at which the
reaction is perforned, and the power that is used. In

the present invention, plasnma popynerization is

performed in vacuum The typical range.of pressures is

bet weer t€actiamdederioengenerbhly beginsrizo ioa(gngyihiempport material

oS oot i Sk amy oS ind AR 2 i he
i s,used hoth a [ | d '

+ Rt t8 e SR e Al BF e, eeursor | Ooher

ases I e : hel . it :
Doon. R HiskyaC s RS diXYRERe IS pitlluctlf BBATThe vaporized

v g@@éuﬂéb? sfoiEmEP & irijsctedf ihite itleatedatical tlawnber.
vapori zation in a noderate vacuum A reacti on sequence

gener alQolliskwi o thy moadimey with theppons amdtaectbons ofbthe plasma
coated into the reaction chanber and subsequently
bﬁﬂWﬁ@ON@e@ﬁ@h@épfﬁbeﬁ%‘éﬂ@W&ded vacuum pressure.

The pl asm T at | [ N ..
Vapor| JUF PRBLORE GO RBIRS S AePOSItFR SEY B Pt ehgirtaces inside the
re ' chanber. Collision of the nononmer with the

ions and el ectrons of the plasma all ows pol ynerization

of the T@g@erﬂ-@?%f erUtilinnarePRbY BRIy hSfigrpion bEdheRtructure of
t he expose urfaces inside the chanter. The

pthpenbhemar buheré i dlsoaa fumotionnby thef discharge drequency, -of the
are also a.f tion of

¢ POVRISES f@éttﬁg Slaveriee obiing FONAENEY 264 o} e Presire. |
o B Syt LS R RSB0 0L e RSB vy ccording to
a¢HO%8iRbrt Bonditions. ,
~ An important variable in the plasma polymerization reaction is the
rate of deposition of the polymer, which can be changed by means of the
flow-rate of the monomer. |
The deposition process ends when the intended thickness of deposited E
material is reached. '
| ~ Thanks to the fact that the upper layer 15 is made of insulatihg
material (for example, polyethylene is one of the most highly insulating
materials knowh), in order to maintain the plasma conditions it is necessary
to apply to the process a radiofrequency generator, so that the electrical field
in the treatment oscillates with a frequency on the order of 13.56 MHz, with
an applied electrical field power of 50-700 W and a vacuum level comprised
between 10! and 10 mbar. |
The microporous upper layer 15 must have an average pore width
comprised between 3 and 250 pm.
| As regards the duration of the treatment, it has been studied that for a

precursor such as a siloxane monomer the optimum time is comprised



the reaction conditions. An inportant variable in the

pl asma pol ynerization reaction is the rate of
walepsmbiobon of the polymer, which can be changedr/By2004/014717

means of the flowrate of the nononer. The deposition

process ends when the intended thickness of deposited

material is reached. Thanks to tfje fact that the upper

| ayer 15 is made of insulating material (for exanple,

D@hb@tdililstiaﬂl}e Bﬁ;ﬁ@&ﬁ d)ﬁofj hedn660 béginds;i s aticotpr, an optimum
mat erial.s known), .in order to intain the plasm
cshvaatipared subst@ttﬁbéézarspcpndgg@mbe@a Hador ocess a

radi of requency generator, so that the electrical. field .
|t he Rebacidssrolide 1 anscden gty y1tds fipther possible to

or ) . . . . ) :
oot inape et f 13ElRARPIC B8 Pl fEEksphlE the sintered
5 1@ olyaitldie t AbsH- orfitrarhiglopaslenslatppeight avaditléns. .
ust” have an average pore width conprised between 3 ‘
and 25Figore A6 - isegardswt fof dupatrtion of &hshde ewitiermn, alternative
it has been studied that for a precursor such as

s ienalxedieneitinoher selee geperatimdesignated here by the reFerence numeral
i sedsubst anti al |y bgt 16 d 600 ds; i

o T AR s e fnt o R Bt 32l lbscant s ol 1y 420
d f | .

Gepos AoRTACPEEY an e PEGRAMLRESE dE IR R Bomprises a lower

10 t Rerispaeil 1hgyen 145withos eoppbiitn®stiuctatd 5@ akao foramphe tread and |
- the sintered polyethylene in high- or ultra-high
nalnegpperr mieraparous sdiuctarad lagendil 8 that & pemn@évl@fmawater vapor:

- Dahe 105ty it Rt ot Triths S DAL IR0 e o onto the
' ol . prenb 321. |
MR 1278031 8 th CRdUoEaBlo Wb RAB AR e D ATe B8t 11

conpri Spige ddteMRboF hdthbbA 38 cotddedvih Anfupward region to the
supporting structure so as to formthe tread and an :

15 uppppermstarotpral dagers3 taict ural Iayer 315 that is
per neabl e to water vapor: . V )
- The upper layer 3F1J5 has structural functions for supporting the foot

and funbtions for protecting the waterproof membrane 321. B
In this case, however, the upper layer 315 and the waterproof
. membrane 321 must be hermetically joined along their perimetér in orderto -
20 prevent water infiltrations. |
As already known, the waterprbof membrane 321 can dptionally be
- coupled (so as to withstand hydrolysis without compromising breathability),
with a supporting mesh (not shown in the figures, since it is a known
element) made of synthetic material.

25 The membrane 321 can be fixed to the upper layer 315, for example,
by lamination directly onto the upper layer 315 or can be fixed subsequently
by adhesive spots according to methods that are per se known.

As previously, the coupling between the lower layer 314 and the |
upper layer 315 with‘the membrane 321 coupled thereto preferably occurs

30 by overmolding the lower layer 314 onto the assembly constituted by the



the lower layer 14 is provided with portions 314a that
are open onto the upper layer 315 in order to allow

whe@anbmb | ity. The wat er proof menbrane 321 i s POUpP®d4/014717
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in an upward region to the upper structural |ayer 315.
The upper |ayer 315 has structural functions for
supporting the foot and functiong for protecting the
wat er pr oof nmenbrane 321. In this case, however, _the

uppgper|layer 3355arahd1he memiarzmqoﬁaéf imdhis eane, dhe heymetic couphng
oS E%éx?&d bl pefiett peRaticona e B TR RIIRE. ¢ he

t 3
ne fo vt AL ARRRDaFoly %’%ﬁf@h&?}ﬂ@@oﬁt&%‘irﬂ?§5ﬁé'39n(lﬁ&h0ds such
thea¢ a&irhb)@ adl’l‘éél'i}eao(ﬁitﬁﬁgrt%bﬁﬁ b if RAis é£‘§éMhdeever sealant

I gures; since I's a Known ef eneént) nade Of
sVptoretidedralosrg die Bpéiim@tharmt}BQmembrm finiakesl contact with the
t he upper layer 31 for exanple, by |amnation o

‘dld’lmt OMﬂIb’mgllza}(@éiper | ayer 315 or can be fixed

 has B DRaR eBo LY, BRERS Lotaut BslEhy ote 10300,
| be%”é’@ﬁﬁsaﬁ@n@?%ﬁ“é thEYERDE AAMGRS, BORAppRICIS 4nd by an insole

~ocieurs by overnol ding the |ower |ayer 314 onto the
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assenbly constituted by theupper |ayer 315 and the
menbr arféiglizé,; 8|ﬂ1uslnna$es:asé>;reathablaerami ivateopgoiafnghos 411, Wthh .

v g ssEab s A0E i v B oo rogion ke
t

odhatoiliP i 80sBRLRtEg, BYCH. BRodBhnfi MkE AeSIR which o
pr&xteéﬁpo@f PR BAARETT IPiRbckhed ¢n théowhmbrdnegitakes -

cont wth the directly overlying |ayer. Flgure7

i || ust rateseal(hieadsbeidtet] belovwotiss htserelilybg0d mxl eomprlses like
10, 300, as described in one of the previous exanple
bﬁhansqlpp@ﬁamplesadgsqiyb@d] canlde, dwWi@ component layers respectwely a

lower layer 414 and an upper layer 415, which is microporous and
permeable to water vapor. V

Both of said layers 414 and 415 are structural and therefore have a .
supporting function; in ‘particular, the lower layer 414 has a supportmg |
structure so as to form the tread of the sole 400, while the lower layer 415
forms the foot supporting base and has elasticity and . flexibility
characteristics. |

In order to allow breathability of the upper layer 415, the lower layer
414 has portions 414a that are open onto said upper layer 415, so that it is
directly exposed to the outside environment.

In this embodiment, the assembly 401 is composed of the upper 412
and of a breathable or perforated insole 413, which is joined by means of
stitches 402 to the edges of said upper 412 according to the per se known
"strobel" or "ideal welt" structure so as to form a pouch.

In this embodiment, the waterproof membrane 421 adheres only to the



Figure 8 illustrates a breathable and waterproof shoe
411, which conprises an assenbly 401 that waps around
W b@s5063969 | nsertion region |ike a pouch and i SPCT/EP2004/014717
constituted by a breathabl e upper 412 with which a
wat er pr oof nenbrane 421 is associated in a dowward
region. A sole 400 is associ at edisbel ow t he assenbly
401 and conprises, like the sole exanples described
leEini;dﬂer413md:@apoberﬁpplwﬁeif©r. exenpdethyaliyect lapmmation onto the
ayer. 414 and an, upper. |l ayer 4 whi ch,i s m.croporous
A AHSQler PBBP Savngatc the ARReT bA 19T GTATs ke gapRled Sulszaquently for
and 41 re. s .yral and therefore have a supporting-
fﬁ%@m@ﬁ%ﬁw%@ﬁl@% ar, the lower |ayer ~414'hgg a )
suppor tyi,n t : e f
ol o a8 Cefibi 46} MBI hufer, DuliRGIGRCPIGIBS i Bssembly 401
5 SWepeplibay deag thedpdrimetdrast itled waterphobfemehibrany 421, a sealing
characteristics. In order to_al]low bre h??g_igiity of :
t keeafplia thatestradglest the seiwhed a%msﬁ gaid meprgbrane 421,

414a t.hat,are open on sai d upper |ayer 415, so that
itre?%h]@igr@@tqup‘% X%g%o the outside environnent. In

this e ' : ' | f e
s TR AR A PSP TP RELLEE A0 s described
433 Fighr€ dridl {sopaiestally desigisatefl 18t itecheferedR2 mamtiud 511.

edges "of said upper 412 according to the per se known

10 "str gbéfﬁe Qﬁff&dﬂngésdwﬁth"r@pemﬁurﬂlesm:na}sodlimérm of athe shoe 411
pouch. In this enbodi nent, the waterprqof nenbrane 421 .
adbstantillyyrelate Rabnethe pagt rlateds the APy i ]deSIgnated.
exanpl e by direct |amnatjo n i NSO of:

S R eeefuof oan SRS Bl il 38°2 BB iR anner the.
f IoP YR Balteotfio bl Withdwhidh 81s8RE 500 i8\REGIMPn a downward
intiltration problens, the assenbly 401 conpri ses,

alrepion ehiphris weteposed ofie losteerlpyens 1 etk ameppet layger 515 such
sealing area 42la that ,straddles the stitched seans

15 40 thedPnes vAouslyy eachi ng the upper |ayer

41>, Such pouch‘ is sealed and rendered waterproof according to known

techniques.

The éssembly 501 is composed of an upper 512, which is externally |
coupled to the sole 500 by means of its lower edges 512a and is internaﬂy

20 coupled to a waterproof membrane 521, which forms a pouch for éontaining

~ foot insertion. '

The waterproof membrane 521 is fixed for example to the upper 512
by spot 4gluing, so as to avoid compromising breathability through said
upper. ' '

25 An inner sheet of fabric 521a is coupled to the waterproof membrane
521 toward the inside of the shoe and together with said membrane forms
the inner lining of the shoe.

In this case also, the coupling of the assembly 501 to the sole 500
occurs by means of per se known techniques, such as for example direct

30 overmolding of the sole, adhesive bonding, et cetera.



An alternative enbodinent with respect to the shoe 411

is described in Figure 9 and is generally designated
whyoosiesosef erence nuneral 511. The di ffer encesP@i/EP2004/014717

respect to the enbodi nent of the shoe 411

substantially relate only to the part related to the

assembly, here designated by theiseference nunera

501, that surrounds in a fouch i ke manner the_ foot

i nsert iAdvarigigeaushyy i tAl wifi the ﬁ@@r@eéoemtpdlments (except for

" 3hese [ls, arhisiy 2 %m’arrﬁa%é lfgsy&“x %st'liuﬁ‘”{ﬁ S 1ot cBnstruction

IO b S A, PSSR svor (15
assEd 15,505 Isasgmo@@ﬁqaﬁe @fllelaﬂmf 512, which |5

externally coupl éd to the sole 500 by neans of its

51 ower d@gfﬁac&ﬂc%mﬁﬂiﬂ& beé¢mtabseaved thauphednvention thus described
wat er pr oo ggane 521,. which fornms a_ pou :

ccﬂﬁﬂ'ﬁ@&w the) problems swrted ga. knwnvdaip@ﬁmfowlerrg?w%,szlpartlcular,

<P ESeal IR PuPide eﬁga SPEShRBAT Y SBREb! Mie,that has a

URRRIctufd) EIRRRINLS Qﬁ@tu ﬁ{ drC videR 1P a@@&ﬂ%ﬁ‘iot 9eff6?m1ng foot

wat er pr oof menbr ane 5 d’ the inside of the Shoe
argh ngerﬂmctllmm:al ﬂ; mehsbr adasignedrs toherisuner Hreathapility and

of t Inthls se also, th of the-
10 asWé'ﬁ%PEﬂ A BNER &t g e&E@ﬁﬁ‘it%aleﬁ@‘& d%]enyg,ong%ent
known t ni ch.,as for ex
over ml@faﬁﬁrpg flﬁg BF &eeé’dﬁ%‘m%n‘g ﬁ}%(j?afépg of the upper layer -
descri bed
%ﬁél Hﬂgﬁexceﬁ{qeo?la@ﬂge%mé ‘ch anot her
mat eri gy i hieX phdrrdr) Ytl‘i@%héﬁétéx@étl@oﬁﬁt Wgtehidofing has been

reasons), the upper m croporous |ayer that is

pezrsseaiaited mtlwat sirumpm]r c@rhponznt ol 316 sokal fthesupperdagier) that has
Q t her. ractice it has been observed
15¢ ﬁ%ﬁeaﬁw@ I @Iiaé"FPrtl -descri bed
: The structural characteristic and the strength of the upper layer allows
to prevent foreign pointed objects from penetrating to the point of damaging
or piercing it and therefore from rendering the waterproofing substantially
- useless. 7
20 In this manner, it is possible to ensure a large surface (the part of the
upper layer that is not covered by the lower layer) for breathability of the
sole, considerably reducing the possibility of condensation of water vapor
inside a shoe. ‘
By using plasma deposition, the problems of conformity and adhesion
25 of a thin film to a support are solved, since the polymer adheres to the
support for a longer time than conventional spreading (typically, the
Watei'proof membranes that are currently used are produced separately and
then bonded by spot gluing or laminated or spread directly onto the
support).

30 With this plasina deposition, it is possible to create an extremely thin



sol ves the problens noted in known types of sole for
shoes; in particular, the present invention provides a

whe@anbmbd e and wat er proof sole that has a strPRCT/EPEN4/014717
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el ement, the upper layer, which in addition to

perform ng foot supporting functions is al so designed

to ensure breathability and watefsproofing, since it is
directly exposed to the outside environnent.

Wateprositod i layeham iben sepportéeg byateriale cadm@rofthe herder of 100

‘up er | ayer obtained by neans of the plasma treatnent.

&5 anner, t he char act erl stic of waterproofi ng
ent

soI e (t ag & 13{53%;3&% agﬁgg{lﬁtg IéTHITf g,pm\c’)ldmg said upper -
S” 5 gtrﬁbfeftf\}e‘;ré angggsr §1|5é Lﬁ%fcegﬁrgcﬂ@mrl bFtthe, &31d 4 allows to

ayer Ws to prevent foreign

PQviratbldhhe ¢icad inoan pprighwat magnen the point of
‘damagi ng or piercing it and therefore fromrendering

t he watInr pneaiesnglwdbetrﬂmdlmdm, pseferesce hastbeéen given to using,

manner, |s po | e to ensur.e a |l arge surface.(the
% fgROSIEORo & WRIFEPAPIgPeHHyane coupled to

h b it f th I
CgﬁgW@%ﬁﬁrea‘c&@ébﬂ gtrt ﬁel plosgl gl i ts 219 gondensatl on .
of wat gf ﬁﬁ?‘l‘{?sen %?n e ProbRIAP of known shoes that

deposi tion con ormty and adhesi on of

a ysel suéh | gole ostrustuppor ﬂayay@nmg veetimstmcally hend dermestically the '
adheres to the support for a | onge a:bé t han

cdﬁ&@ﬁpn‘(mf eghrandiang theynnes brpathable f‘é’r pr oof

Separ atlel yihnclathe s aEmaoITRHES o MRS | 1R niftgption bas
of (@%ﬁ?%eoqisﬁf %B%l%%@%%@éﬂﬁjgééﬂg séc%%eé:g{ r\kzﬁféﬂ A88%arge areas

t Hol O pEﬁﬁeéﬁMﬁftmaﬂdl ¢he lgbanﬁ; Rgithedre rasaémbey ethat forms a
on the ‘order of 100 Angstrom The selection of th

sipavehefbrpiont nnserﬁmnetrha&lls completely bireatheh le:l(lmtbelaterally and in a

downward region) and is impermeable at least in the direction of the sole; in
particﬁlar, in the shoes designated by the reference numerals 500 and 600, a
pouch for foot insertion that is completely breathable and impermeable has
been obtained. . |

In all of the embodiments provided with a membrane deser1bed
above, the upper layer continues to have structural supporting functions as
well as a membrane protection functions.

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

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

The disclosures in Italian Patent Application no. PD2003A000312,



| ayer, noreover, allows the necessary flexibility of
the sole and allows to overnold the tread in an
waopaosossvsIranner. I n one descri bed enbodi ment, PCT/EP2004/014717
pref erence has been given to using, instead of coating
by pl asma deposition, a waterproof nmenbrane coupled to
t he upper breathable layer. In t{§ s case, the
i nvention solves the problens of known shoes that use
s febims ovieicht thist appEcatignj claminsgppierityetare cildoyparated herein by
hernetically the waterproof nmenbrane and the upper
bretaeaste layer. Inthe |last three enbodi nents
descri bed, the invention has advantageously conbined a
supporting sol e structure, which has |arge areas for
vapor perneation toward the ground, with an assenbly
that forns a pouch for foot insertion that is
conpl etely breathable (both laterally and in a
downward region) and is inperneable at least in the
direction of the sole; in particular, in the shoes
desi gnated by the reference nunerals 500 and 600, a
pouch for foot insertion that is conpletely breathable
and i nperneabl e has been obtained. In all of the
enbodi nents provided with a nenbrane descri bed above,
t he upper |ayer continues to have structural
supporting functions as well as a nenbrane protection
functions. The invention thus conceived is susceptible
of nunmerous nodifications and variations, all of which
are within the scope of the appended clains; all the
details may further be replaced with other technically
equi val ent el enents. In practice, the materials used,
so long as they are conpatible with the specific use,
as well as the dinensions, may be any according to
requi renents and to the state of the art. The
di sclosures in Italian Patent Application no.
PD2003A000312, from whi ch this application clains
priority, are incorporated herein by



reference. CLAIM5S 1. A waterproof breathable sole for

shoes, conprising, for at |east part of its extension,
warosmedsy t wo structural |ayers, a |ower one (R&I/EP2004/014717

provided with a supporting structure so as to formthe

tread, and-an upper m croporous one (15, 215) that is

per neabl e to water vapor, said | omer |ayer (14) having

portions (14a, 1l14a) that are open onto said upper

|l ayer (15, 215), said sole b¢IndIeiaracterized in that

at | east one of the two surfaces (15a, 15b) of said )

upper | RyArwhtespr@dthrdatisatde solt fogsk{ads, cppprisingaifoweat least part

by nmeans of a plasma deposition t at ment

walettsr gEnspn, 2t est $wico SaueBHal @W@: @ L?Wsen one (14) provided

orSuPach wvioniRgatr e S8 of) B TE it and an upper

5l I
s i 315, 20 g et o s o

pr(dﬂ)dwv1ng pbﬂ;1d>mél4auﬂ114&)ethaitsare @psa)omifo saiiddupper layer (15,
I aim

up er layer (1 215 4. The sol e accaqrdin
EMar @pﬁ iwm& asactsEizad dBak aﬁgﬂtolgilst 8@@)0 i the two surfaces

ST VB (BT APOE BragBR  bbained by

mEBﬁs FlaSplAS RN r1;‘%?51’@1QnQi'r@tﬁfen*t Ifér aegsobdingl. ai s, |
characterized in that said upper |ayer (15, 21 and

10sai d | opeTheaysle 4dcbrdaie tpaslaad h,echmtalodmhze;d ah athgt said coating
their perimeter in order to avoid water infiltrations.

6.(21he22b) & previdedngnt heowpper surfacgr(dcbau%%udaunﬁer layer (15,
c fﬁte” zed that said upper layer (15, 215) is made
~of“sthtered plastic material. 7. The sole according to

claim e aj d ls
) 5 TS SAORIAL LT ARSI i conin
(a ol YEB) Y r&ldjéﬂeoﬂ’ ehe 1@%@@1&1@:6 0134, 13 of said upper layer
racteri zed in that said upper |ayer (15 2 5) IS
ISSe{]égQédS)armng any of a felt, a fleece, a fabric or '
mesh made of
4. The sole according to claim 1, characterized in that said coating
(21, 221) is provided both on the lower surface (15a, 215a) and on the upper
surface (15b) of said upper layer (15, 215).
5. The sole according to one of the preceding claims, characterized in
20 * that said upper layer (15, 215) and said lower layer (14) are joined
hermetically along their perimeter in order to avoid water infiltrations.
6. The sole according to one of the preceding claims, characterized
~ that said upper layer (15, 215) is made of sintered plastic material.
7. The sole according to claim 6, characterized in that said sintered
25 plastic material is polyethylene, polypropylene, polystyrene or polyester.
8. The sole according to claim 1, characterized in that said upper layer
(15, 215) is selected among any of a felt, a fleece, a fabric or mesh made of

. synthetic material.

9. The sole according to claim 1, characterized in that said upper layer

30 (15, 215) has an average pore width comprised between 3 and 250 pm.



synthetic material. 9. The sole according to claiml1,

characterized in that said upper layer (15, 215) has
wa@prooawesvage pore w dth conprised between 3 andp@B8P2004/014717

nm 10. The sole according to claim 1, characterized in

that said upper layer (15, 215) is rendered

hydr ophobic. 11. The sol e accordifig to one of the

precedi ng clains, characterized in that said | ower - .

| ayer (1) The salesadaarding 69 clajpwr | neharastemzed iptbpt said upper

e L B BT T a0 Gl o

| 15 [ .
PUnEOT e RSl und e B RO Ll Btz
RIS R O D cqpiubel g ppidetnoutd (10 tha

5 satchspidutdsohe Gutéa edibds) saidZoldlfe0y el ayqgrodindgedrtact elements
one of the precedjng clains, chardacteri ed in th:ing_
sdi1d)pwhiela ase slesigneshta surnart fa1d BPBeE tayesd 16y215), the spaces of

LSl P S B BB PRt i ind conac
.C*@l%ﬁrfe‘n% (F drfll bEAesRis dRbRvHRl depast bicdRentsqAYRAM said skirt
i s obtalned By using a-radi ofrequency generator so’
t h@t6)s fm'neilngcsaidqmrtibinel(dManlM%.t reat ment oscillates

with a fre%uency substantially conprised between 13 .
10 Mz andl24Thetsole accohdingoiceone o dhenpraceding cigimsseharacterized

e VB AT e B Y7 i i b
' . : that th lectrical field

| AR R RRTORS LTh & Trequency

preferapt yTRB 018 Rceedingf tol dnéMite pldvedifie ctalh®s, characterized

. according to one of the preceding clal ns,

chiar atitatr isagdl iplasrhat depoditpoms recatierensi tis oobtaisadnehy using a

15 o TRARARCY r EQRARGT Hbr e UishGHIGRIGAN SIebontt i iy treatment

bes 9§ A% it% %t%qlu@{lcy substantially comprised between 13 MHz and 14

14. The sole according to one of the preceding claims, characterized

in that said plasma deposition treatment is obtained by using a

20 radiofrequency generatbr so that the electrical field in the treatment
oscillates with a frequency preferably on the order of 13.56 MHz.

15. The sole according to one of the preceding claims, characterized

in that said plasma deposition treatment is obtained by using a power of the

applied electrical field in the treatment that is substantially comprised

25 between 50 and 700 W. |
16. The sole according to one of the preceding claims, characterized
in that the duration of said plasma deposition treatment for a siloxane-based
monomer is comprised between 160 seconds and 600 seconds.
17. The sole according to claim 16, characterized in that the duration

30 of said plasma deposition treatment for a siloxane-based monomer is



16. The sole according to one of the preceding clains,
characterized in that the duration of said plasm

walepsmbiobon treatnent for a sil oxane-based NODNPOBEP2084/014717
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conpri sed between 160 seconds and 600 seconds. 17. The

sol e according to claim 16, characterized in that the

duration of said plasma deposition treatnent for a

si | oxane- based nononer issubstantially equal to 420
sexubstEntialy eqhel toftd0seeonds.ng to one of the

preceding claims, characterized | that the vacyum.

| evel ik8.s&he qm gmoagagstq 0BA Gfr e PRsseding clams, characterized

Substth%%fl al |. UEHF V'aei clﬂ %&%gﬁ%ﬂ% r%ie})%ﬂi?@@%gﬁ%egg is iubstantlally

fl%éﬂﬁ)%@w'egnt Rt mbak Gl PEEBigPosi tion treat ment

|s o a| ned by vvor I ng in. high-vacuum col d plasm

condi t i pmSTBREGoby a@@bftﬁn% toasho bf efaiens ¥ toehkr eiancteized in that
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ac&%@hﬁ@« to claim1;, characterized in that the
material of said coatl ng (21, 221) is an oil-repellent
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'22. The sole according to claim 1, characterized in that the material of

said coating (21, 221) is a polysiloxane.
23. The sole accordihg to cléim 1, characteriied in that the material of
said coating (21, 221) is an oil-repellent and water-repellent fluoropolymer.
24. The sole according to claim 23, characterized in that said
fluoropolymer is commercially known by the trade name Zonyl® and is
manufactured by DuPont. |
| 25. A breathable and waterproof sole for shoes, comprlslng, for at
least part of its extension, at least two structural layers (314, 315), a lower
one (314) with a supporting structure so as to form the tread and an upper
microporous one (315) that is pérmeable to water vapor, a waterproof
membrane (321) being provided above said upper layer (315), said lower
layer (314) being provided with portions (314a) that are open onto said
upper layer (315), said sole (300) being characterized in that said upper



25. A breathabl e and wat er proof sole for shoes,
conprising, for at |east part of its extension, at
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onto said upper layer (415, 515).

28. The shoe according to claim 27, characterized in that said

assembly (401) is composed of an upper (412) and of a breathable or

20 perforated insole (413), which is joined to the edges of said upper (412) by

means of stitches (402) abcording to the structure known as "strobel" or

"ideal welt", so as to form a pouch, said waterproof membrane (421)

adhering to said breathable or perforated insole (413), said assembly (401)

comprising, along the perimeter of said waterproof membrane (421), a

25 sealing area (421a) that straddles said stitched seams (402) and said
waterproof membrane (421). 4

29. The shoe according to claim 27, characterized in that said

aésémbly (501) is composed of an upper (512) that is coupled externally to

said sole (500) by means of its lower edges (512a) and internally to a

30 waterproof membrane (521) that forms a pouch for containing foot



"ideal welt", so as to forma pouch, said waterproof
menbrane (421) adhering to said breathable or
w@eososweed i nsol e (413), said assenbly (401) PCT/EP2004/014717
conprising, along the perinmeter of said waterproof
menbrane (421), a sealing area (421a) that straddles
said stitched seans (402) and sabd wat er proof menbr ane
(421). 29. The shoe according to claim 27,
chaserti@ni zed in that said assenbly (501) is conposed
of an upper (512) that is coupled externally to said
sol e (555) Thy shegnacesirding to oner ok theeprecring cagians, characterized
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