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BREATHABLE WATERPROOF SOLE FOR SHOES Technl cal mmmmn Imnlmm
The present invention relates to a breathable 159159

invention also relates to a shoe manufactured. wt ”"M"mm
such sole. 10 It is known that the footwear market
continuously evolving in order to seek and identify  *Goooo2*
techni cal solutions that ensure optinum confort for

t n(BREATFHABLID WANTERPROORSOEEVWDR XHOKS t he

confort of a shoe depends not only on a correctly

anatom cal .fit -but also on correct outward perneation

of the water 15 vapor generated inside the shoe due

to perspiration, in order to avoid the so- called "wet

fo é‘c héedﬁ n. However, this water vapor permeation

nmu m se the waterproofness of the shoe,

gnd therqueo?ges%ﬁk Uhleng ﬂ%@n@@% 8! bl E&a '&Qt%mof sole for
entrust perneation tot e upper or to the sol

Mosshoe$. t he perspiration of the foot is produced at

th%_gégegﬁ&&betv\een the sole of the foot and the

sol , and it is evident that the sweat

that for rate and th fore .
conden s oﬁ{l’%? ﬁt mfsvr?zlﬁio g %ﬁé’ \X/ﬁf %%D? %St mpggfag%xr&h Vlth such

a rgoke.mal fraction of the sweat evaporates through
the upper. 25 This problemis particularly inportant
10 n shoedt tsrmlmmm\tbata:hplfaetwear matket is mmﬁmxmsd:jaeeelvmg in order

(i 10 Erk 08Bt 1nchi? sGputort R @%@@@%@&‘%ﬁm for the
3 ”Béﬂd-éﬁgitﬁﬁth@fsh{%f meat i on).

As is well known, the comfort of a shoe depends not only on a

wat er proof sole for shoes. Background Art The pres
i

correctly anatomical fit but aleo on correct outward permeation of the water
15 . vapor generated inside the shoe due to pérspiration, in order to avoid the so-
called "wet foot" phenomenon. |
However, this water vapor permeation must not compromise the
waterprdoﬁqess of the shoe, and therefore solutions have been studied which
" entrust permeation to the upper or to the sole.

20 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
evaperates through the upper.

25 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 accordmgly allow permeation of the sweat generated at the sole
30 ofthe foot.
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Solutions to the problem are provided by breathabl e

and wat erproof soles, which accordingly all ow

perneati on of the sweat generated at the sole 30 of

the foot. 2 One of these solutions i's disclosed in

US- 5, 044, 096 and in EP-0382904 and consists in

dividing the plastic sole into two layers with

t hrough holes and in interposing a water proof

br eat habl e nenbrane (for exanple nmade of a nateri al

such as Gore-Tex(r) or the like), - which.is joined 5 )
peri net Qe 0f these Feluencalis ydiselaspé tino Ufy2044,6%6 and in

o B80T ha LR B AR ol pllsric TS i) Whpdyers with
10 thxshan o1&y ahédh anerpiRigs o apdérpbssivBriathdile membrane (for
envi ronnent inside the shoe and the outside

envaxasaplermade of afeaissiak suchwsdaorer-Tay” onhshe likebskhioh is joined

| RS RSRLELY ob DSaRSfl, 550 L8R8 Y ailow no

‘watigfpirafbnasfiwhateat habl e nmenbranes have certainly,.

. constituted a considerable' innovation with 15

respect to what was previously avail abl e. Nonet hel ess,
there are still aspects that can be inproved,
particularly "in relation to the area occupied by the

oL P s UG O LB STl DAL 818 et

 1hangkohahe etk anfl WEbeyapoOVetfeed the dvitdentnengide the shoe

and their dianeter nmust be limted .in order to

" pragykihe pontsided epvirengienbbjabcihe s Emee enfying rthagnecessary

th : [ ]t pi erce
LB TR Kbt URlcrhal BB caR B, P!
s a  fiThHesanpetfopdted agsiasapfovidbd UGAtH Haterproof and breathable
characteristics. Such, nenbrane is_in fact_ continuously

subpembsanes have cerpidysconstiptedes f epnfiderphler Hanovation with
15 S Sesp B SR SNERIP SRl 5

parti€u 8hnePates one of the hol es

MRy CausqofdieNes WhelOdte st GRPELNKans Edd BYlikdbroved, particularly
~ in relation to the area occupied by the holes.

‘As is evident, the larger the total hole area, the greater the.

breathability; however, on the pther hand, the number of holes provided in

20 the tread and their diameter must be limited in order ‘_tb prevent pointed

-foréign objécté 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

: layér, such as a felt, between the tread and the membrane.-

30 - | Moreover, dirt, dust and pebbles may wedge in the holes of the tread,
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One solution that has been adopted is to use a

br eat habl e protective layer, such as a felt, between

the tread and the nmenbrane: 30 Mreover, dirt, dust

and pebbles may wedge in the holes of the tread, 3
obstructing themand thus limting breathability. A
different solution with respect to the use of a

wat er pr oof and breat habl e menbrane | acki ng structura
characteristics is disclosed in,US 6,508,015. 5 This

patent discloses a sole that is provided by a

st rostrucEngithémtand thusYenising ieeptebiigly an el astic

upper |ayer, which is perneable to water . vapor, and

a | ower A aifferenthsantionveiith Irespect Hanthirousef off aewapgrproof and
| ayer ich al so gcts. as_a support and as a.tread. .
nitsinablh fbetbuafe JabSingr sEuGUBE GaralerhieS t i lpsed in Us
M &g 9p9099s 10 structure’of the upper layer and by -

the "shape of the | ower l|ayer. The nicroporous :

%t ruct uﬂéﬁ?pa'_cdm dimjeselasl apeie thatps qarr)dﬁtbdfbby aemmthmf with two
y .means of si.ntere astic material qr, hy neans

woBYeTSy respRetiBeiynan flashic ypeer ﬁm@ gehigh, 8 rRsaeable to water .

mat.gki-al , : ' S o5t {d L.l '
LR s AR L AP o0 I DD G 6 pper s
_ patveinichradsd acts ss aheppostsadd bs ayreafl. rendering this _
| ayer hydrophobic, for exanple by treating_the .

sintere PSEReRK Q3 aCHVith ‘?Eﬂ@r solgl tsr ansirgd biithe uniproporous

water proofing | P

above. t heURXGbpbAIMA' strdtuRdef tHeOiper! 18Y&H isf YoPRdkPFor example
a. waterproof 20 nmenbrane. Although tthS descri bed ple
solhyt means sif\sisterete plnstis| matestal toredyb meanh £ wovemosnon-woven
of the.saole ich is_ |} .j1;t does not adequately .
nee%michuérngaﬁ%?%fTS@’rﬂtﬁe%‘$ﬁ%g?%érlpr oofing said sole. It

has in fiaekeR@emhitpet 6 ndbhBavy aferbf SGF S cteristics;

of the 25 sinfered material does not ke the upper

1Rl RRet b GDer (031 BRE 7R RabLbY ot bilgyer

15 ayfer thisf pumpioset thy neiert meotions the possibility of rendering this layer

hydrophobic, for example by treating the sintered polyethylene in high or

ultra-high molecular weight conditions. ' | |
 Another possibiljtj for the waterproofing disclosed in the patent is to

add, above the ‘upper lay"er, an ‘additional layer formed by a waterproof

20 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 Watefprooﬁng said sole. _ , | _

It has in fact been found that the hydrophobic treatment of the

25 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

30 possible.” . -
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especially in the case of |arge anmobunts of water.

Mor eover, the idea of coupling an inperneabl e nmenbrane

to the inner layer is not in itself sufficient to

ensure perfect insulation fromwater, since

infiltrations of water along the perineter of the

upper layer are 30 possible. 4 Another problemthat

is linked to this type.of sole is that the upper

| ayer tends in any case to absor4b consi der abl e anount s

of water ("sponge effect"), which is rel eased over

time, | engbhgr Roblehd et i8 dlihlket®khishgpe SoF §cﬂEQ§ tHé‘t the upper
whi ch one wal ks. 5 This %robl em beconesS nore evid

as lapier sands iof anysapoteabsprh Kensigarable Amounts eﬁswster (“sponge

di t.h
perreir) clvnRlt T relSBdie Mibar it r Bt 48 Fhjckell shiin of the
in glﬁfaﬁ;eg@gewhj;dheoﬁéj{vfagge tension is lower than. the
typical value of water (73 mNmm). 10 Discl osure of

" the | nvéFhis qroblem dievonfestimerpersdent dsnthensizerofi thetpores of the

provi ﬁi br eat habl e wat er proof sole for shoes that
SOI% EHGFBM% s not ed |n knovvn soles. Wthin this

gl mb'r 'th@%%g &{ glr)%:e or SE tglgn th 5&9 J‘Eé Vlgdpeenetratlon

wat ef pncleén avateb(éatsh ab beapy %ts:t)r e thisadask apter sidfite tension is

the sane tine res_hi ghe rethabllltythan
knolxﬂ’f"%ﬁg%‘g&mmérv ‘@ﬁeéwag? dlgf i nvention

' ] bl e materproof sole for shoes
_1P Pachd é% ;@ar and damage. Anot her obj ect

~of the prigsgrh of @H@Etés@ﬁt irﬁ/ehﬁoﬁr@‘t(h gy?oﬁdgrae&tegﬂﬁgfe }Naterproof )

and 20.wat er proof for.shoes I'S conpose

~a ssalelfer shmmthat solves theppnobheras nbted imkmews sbles.
Anot her ect. of the sent invention is to prqvide _
3 r oot rERAER hr oy R ee! ebilhe AEPSUHBYeRliGE 184 provide a

be BRAHAE WAEPIbLY sKROR shik $HE: @44 a waterproof and breathable
15 structural layer and at the same time ensures hlgher 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 Ob_] ect of the present invention is to provide a breathable and
20 Watg,rproof sole for shoes that is composed of a smaller number of
components than known soles. . ' | o
~ Another object of the present invention is to provide é breathable and
waterproof sole for shoes that can be manufactured with known systems and
technologies. | | |
25 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 micrdporous one that is permeable to water vapor, said lower layer

. 30 having portions ‘that are open onto said upper_ layer, said sole being



technol ogi es. 25 This aimand these and ot her objects

that will becone better apparent hereinafter are

achi eved by a wat er proof breathable sole for shoes
conprising, for at least part of its extension, at

| east two structural layers, a |ower one provided

W th a supporting structure so as to formthe tread,

and an upper mcroporous one that is perneable to

wat er vapor, said |ower |ayer 30, having portions, that

are open onto said upper |layer, said sole being 5
chastaghetized in thdt haleast oheaFthe fwodurfaes b%@aiart}iéﬁa&&qﬁyer has a
of said upper layer has a coating_ obtained by ns _
of GPasings neblaidisesi by omeansatdferd plasmavatepesitioni rtyeatment  for
Bri yption of the Drawi ngs 5 Further '

cha‘rgétgﬁr%% “¢s and advantages of the invention wll

|
bquﬁgf[jgg&ﬁ@o@ggqﬁ@pjra&,!ﬁg the .description of some
preferre ut not exclusive enbodi ment's thereof,
511 ust r Kurthebychamyctefistion ahd rddviangagsagtie iivenfion will become
a‘cg%g&gn i ng dr awi ngtﬁ, cgwﬁgr,ei_n: &gure lis a ' o
tr r&Rpaert ITomy | the | dsgcoptignpet spme Brefarred dautwnoh exclusive
a Sk . [ oly <2 .
e AR (AT ihRstiigd' B e RF pondHhfic 'Rafhple in the
ac cmcompgnying Grayings,Iwheteinre 3 is a view of a detail
of a variation of the sole shown in Figure 1; 15 '
Fi gure Figyregl gp ntransvgrsg seeizorall vewf oFrqortion; of a shoe with a
lgi TV Y- é@ﬁl@%%%\/@ﬂﬁ% anot her variation of the '
13 rgure 1, - Fi g

sole o . ure %6 is a transverse sectional :
vi ew of oy 2ii98 1ednsvepdtogectidn] #ew _‘%ﬂ@ﬁétﬁﬂ”&f £5old"8ccording
sol e according to the invention that is alternative

wi tte Figuspbet to the enbodi ments of the previous |

figures;..20 Figure 7 is per spect.i ve vi ew of shoe .

with a SOEWICHr AiYig™ 6F ehatHingL R VaRation of the sole shown in
Figure 1; ' o '

15 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
! _émbodiment of the sole according to the invention that is alternative with |
respect to the embodiments of the previous ﬁgﬁres; |
20 | 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 to the invention, which is alternative with respéct to the shoes of
the preceding figures; ' | |

25 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 ﬁgufes, a first embodiment of the sole

30 according to the invention is generally designated by the reference numeral



Figure 8 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;, . 25 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 Wth referencg to the figures, a
first enbodi ment of the sole according to the

i nviention is generally desi gnated by the reference
nuneral 6 10. Figure 1 is a transverse sectional Vi ew’
of a shddguee hivd rapsversersegtional view hf ashioe relnted o she reglon

Igcgrt%gnqu lbéﬁﬁrsof\[{\ﬁ%el %%r:‘lgesh‘?a%lf sﬂl &Iﬁ%ggg 0] conilprrses in this ..

re%@ﬁsédm%rr fivd QiRITs,| Wheth s6nipode rosRRtiVERES 1ba¥
that is perneabl easfagswater vapor . elgotp%Qo1 1t%ﬁe ayg?gﬁé 14 and

3.4 andappess lay@r k3 that iupenmeahle toavat¢oyapdrave a
the | oner | r 14

- supporti artjc ye '
has a s Fﬁ%e q%l’ffrécl ur@é?ﬁa@rq siisturak gad; ﬁ'@&@lﬁ’é’F have a
“th I r t 0 o
sUpapPeRil fg‘“@%bﬁné"ﬂ rdBRfler, THE lovies layBE T 1P, 2°8ipporting
10 sthmtmret 80 iasttocforml theotrded afothel saler I, aahﬂakihbluppemflayer 15

. the er Ia r, 15 ortio
14O, P o I8 8pknSURR 068P V@p"ﬁ %%ayléqs relastiery nand; flexibility -
16 S c}@}@&éﬁgmgg rectly to the external environment; such
open portions 14a are described.in greater det a|I
her ei naflhesrder i® allber bmduablhyyébf itlse uppélomfe@lﬁ ahe lower layer
npl e made, of sintered mat e

a ast
rAfgryhaérm@wnﬁ hitan hatt args OReR émtﬁlthﬁ HERPET's aarﬁédSaaw that it is’

be a4 diRedk I I _

pol y st er QOtllxlg{rﬁJ; eeESEt eglu%ﬂp{(’ﬁ% i@ﬁcﬁé%?%%m% 1cIa are

cordgscribeé dn gyemxydetaﬂéletemﬁea S : .
15 The upper layer is microporous and is for example made of sinte_red' -

‘plastics material.. |
Convénierrtly, the plastics material that is used can be any of
polyéthylene polypropylene, polystyrene or polyester o
Opt1ona11y, the upper layer 15 can be constituted by any of a felt, a )
. 20 fleece, a fabric or mesh, made of synthet1c material. '
| In order to ensure adequate permeability to water vapor and allow
sﬁbsequent surface treatments of the upper layér 15 (as described - |

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

pm.
25 - 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,

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



20 fleece, a fabric or nesh, made of synthetic

material. In order to ensure adequate perneability to

wat er vapor and allow subsequent surface treatnents

of the upper layer 15 (as described hereinafter), the
average width of the pores is -conprised between 3 and

250 m 25 Preferably, the average w dth can be

conpri sed between 3 and 5 um The lower layer 14 is

made of plastics, such as for ex7anpl e pol yuret hane.

The lower |ayer 14 is constituted by a perinetric

skig t ekt st fheslianer edge of the sole,

and dk}i/&’%reggiﬁ%mc%n??gt el enent s 1?1) 30 which ,act as a . ..
support The spheesuppethel loyer Hyef vitd d:}lnatoatbecmmls\adub@tween the
7 col Lapse wthin the rimeter,  of skirt). The

SpaY@IOW SIRRD ﬁ%‘?ta%_yf‘j?mf& IS 1t eae ¢ stg ground contact

. bet weaRntdgnd U & wmﬁpﬂlegﬁg&ngﬁt% eements 17 and

bet ween the groun cont act S and the skirt 16
§or m t hgnpyié ietsodiAfent, StheNpétiing tréeraREH TN has hhﬁteral portion 18 - -
perimetric skirt 16 has a Iateraquportlon 18 that

i ncthatiancladpe e perimelric santam 19 offtheteppgsplayer dpeso 25 to form

50 O OBioREbE BRI AC AR L e BH W f RLAEL 20
‘the uppen t'hi’éll%ter?lﬁ éftfbﬂ g, theWRipek 3%RIr 1]§4ari’d fhe lower layer 14 are -

hernetically JOIne al ong their perlneter I n order

av ohermeticallyr yines elerg thar perieneter in Rrdertalvpid théltratlons of
g %ﬁtng between the | ayers 14 and 15 occurs by _

St di ng the lower |ayer 14 onto-the upper |ayer - )
15; in thYeferaBRE: thehBHHEL BtRbRt §ieC | -
ensur ed )??heis};3 eect %%sn on %?o‘?ﬁedg%@t%/.qq afid 15 occurs by
oveovarimblding thdslowerAkayan B4 tantoathievappet laﬁrptbésiihl this case, -

to use the ductl net hods ucgh as.for _exa
naHEST G SorB I FeLRl s TS sds Y S0t PRFSHLgUReg, provided by
cougVératblding. he upper Iayer 15 to the Iower ‘layer 14 ,
provides for sealant in

15 . -Asanalternative, it is pess1b1e to use other production methods, such

as for example adhesive bondmg methods; in this case, however, the -
cdupling 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 descrlbed embodiment, are
20 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 gnp of the
‘sole 10. '

~ Variations of these ground contact elements, now designated by the

+ 25 reference numeral 117 in Figure 5, provide for example continuous

transveérse 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. |

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



the perinetric regions of nutual contact 20. The
ground contact elenents 17,. in this described

enbodi ment, are 20 separated fromthe skirt 16 and
are provided for exanple by overnolding directly on
the |l ower. surface 15a of the upper layer 15, so as to
formin practice studs 17a that supports the upper

| ayer 15 and ensure the grip of the sole 10.

Vari ations of these ground cont agt el enents, now
designated by the 25 reference nuneral 117 in Figure

5, pmallestepdsaible st ©f thatippetolager.t r ansverse el enents
117a, ,which are provided nonolithically with the skirt -

116. TheF pbexa!mp r,bnaemleatly, ther loderhlayee ean t:bEer a percenfage of
transver se ,cont ous el.enpnts 117 skirt

116 esmearlaxerrfhﬁs&s SR Brvesn TOh %ﬁ?@e Yont  hat

the | O\NETh aly H“ha§ qi’{nﬂg gli‘bgﬁ S a|%|§61 ten};oatmor 21 -

of the upper ayer or exatple

Isowebtadimgter by ameany eof aa pplasaty adspdzition hEeAPRATR, |@Mﬁih allows
that is conpri ?ed bet ween 30% and 70% The upper |ayer

- 15 WaeTPEpiing (aphalso uaintins bragthabiligeking 21 5 B
.~ ob d d .
whi on Qﬁ@gﬁﬂeﬂ?&m? ARG IR At iSPRSitl 1o provide a

br eeddty,| 8ésignatdd T8y the trefershtey ﬁhurﬁéraﬁrEMn Wwhidh qu"o%tamed by
3, it is possible to provide a coating, désignated
t heleang 0d fcRlagmaedienosition traginaent; @n @dpwemadrgye Zdéarcﬁ‘ a lower
@f '?a kﬁga deposition treatnment on a | ower surface

| ower 10, layer 215. It is optionally

possi bl eftt ﬁﬁﬁbhﬁﬁy%@%ﬂﬂ@a{d Mo LB, Oéoattﬂ;g on both of the

surfaces of the |lower |ayer 15,215. The i dea
-_coawrrf@cq@wfpthaéwenbwes|16;2dr5 ari ses from t he

SR A e ENTE L SR I J—
?rgt g;&;?dglﬁhbi;ﬁl |d@§6%’vegnt}fat Al AR UTOY 811 SXRRCE AR compound can be
15 used to produce an ultrathin layer on a microporous supporting material by
"cold _plesma" polymerization in high vacuum at ambient temperature,
providing waterproofing characteristics without altering the general
characteristics and in particular the breathability charactenstlcs of the
~ supporting material. . _ . |
20 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 (polysﬂoxane) on a microporous supportmg
- 'materlal (made for example of polyethylene or polystyrene).
| This deposition can also be performed for example by using oil-
25 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.

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



"col d plasma" polynerization in high, vacuum at

anbi ent tenperature, providing waterproofing
characteristics without altering the general

characteristics and in particular the breathability
characteristics of the supporting material. ' . 20 A
wat er proof and breat habl e nenbrane can.in fact be

created by plasna polynerization for exanpl e of

amonomer based on sil oxane by epositing a | ayer of

pol ymer (polysiloxane) on a m croporous supporting
matigkbation "RdRisbolis O¥amposizell prebibboeifordid is introduced in a
pol ystyrene) Thi s depoSition can _al so be perforned

f orreastaomcbampeniet ayeni I0W PIESSHERER Veguumenditions).

wat er -repel | ent fl uotopol yners, ch as those

manuf actuilesiag © %ﬂ&n?‘@&?cﬁ’é(r%r@rﬁ]zﬂ”g ihe pregugsor within

nang e 2ea dd %h%rﬁbggtggbﬁeﬁtmg%dﬂbmahﬂa@nd col d

depending on t rature reaches; it is
&l so di Vitlietesuld i3 MIﬁQMrmmﬂeddapémBM@mlym@wdaposrced on -
plasma. 30 In a plasma process for obtal ning a coating
acdBedPRdre @urﬁaée pPlgayt subsiralg ematestpl tgcagx;c@ dsimthe Preaction
. Vap, d precursor conpound is introduced in a _
reaction thanber at a very |ow pressure (in vacuum

condi ti orig) }?laétrﬁ| plymesioatbh| %ﬁacésg 19 facted e ﬂéfformed by means
ene i zi ng recursor wt he reaction chanbe

nere;wtn@ahrﬂeédes@t as é@lactmwedbrMhm eSihe prgcunsqr of the

It i.a b r deposited on
1P} LA P DAR b 8Y e Rleckif RBYgEr depost L
' nt r oduqggld BrédkovAnhhs dBcuBanRels. aﬁﬁ‘?ea‘éh% ecies are formed
pol ynmeri zation process Is st arted and perforned b

Yy
rreawblc}nbegn andassistctile ftontid and mwlecularctedaetions that lead to the -
bre kdo tgﬁ Erﬁlecursor of the 10 deposition |ayer
i nsTOgRAR ’e“?fe f Schanber. Once breakdown has -

OCCUI I ed,ayeBS R84tel e fasHRE C i8Ry RE Az Cehayhusd
begi n andayassn st tﬁe gﬁ)n}sc and II%Z reactﬁ'})gﬁs : various
16h amonf@ctatmns o eldcorical tficdds and tdliiﬁ'ferent reaction parameters.

- The thlclmess of the layer is controiled by selectmg the polymenzable
initial material and the reactlon conditions, such as the monomer deposition
time, the treatment t1me the electrical frequency at which the reactlon is
performed, and the power that is used. _

20 In the present invention, plasma pdiymeri‘zatidn is performed in
~ vacuum. g o | B ' :
The typical range of pressures is between 10" and 107> 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

25 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

30 vaporization in a moderate vacuum.



Layers created by plasma polynerization may use
various 15 configurations of electrical fields and
di fferent reaction paraneters. The thickness of the
| ayer is controlled by selecting the polynerizable
initial material and the reaction conditions, such as
t he nononer deposition tine, the treatnent tinme, the
el ectrical frequency at which the reaction is
performed, and the power that is used. 20 In the
~ present invention, plasna polynéplzatlon I's perfornmed
In vac %a&wﬁ Soepegat geﬁeem}%e@h%?%ﬁam%s'cﬂeeg t material
10-' an mbar’. The "precursor pically re
i n tot bepcmaiedtmt@ thbyreawmnn@hamb@n aIpfv)IsyleeqlzeIﬁlw brmgmg the

|nert as, rexanpl e argon; such inert gas
9]@@33 igiﬁ%frﬁ getgxaﬁ:lhlgptpra;;qqg nt and as a carrier

gas that r .

O o "I R e DELTEAE W00, L roBER SR the vaporized

fi tpregersor renomends injectstiraothe reactibhechametmirt sor must :

‘have a vapor pressure that is sufficient to allow 30
vapor i zd4tolbisiamof the smonanaer, sathuthe 1ms and elestions of the plasma

i U PR F i RO YRR Eact ) on chanber and

subsequeryid bésﬁlti SEInﬁél‘eis 84 ohGhk gﬁgbﬁé& RAAYces inside the |

vacuum pressure e ‘pl asma gener at | ng arge Is

pr achamebkerand t he vaporized 5 precursor mononer is

|nJecte into the reacti chanmber. Col | j sion of

hononer T4 HraReish g bndisl 86 P%h@n]dfatfﬁac%@%%he Structure of

al | 9s RALKIER' bgdhi RIS at AfRROBE the }P?cﬁa?éylﬁé@lgency, of the

‘pol yner i s .deposited on the exposed surfaces<insi
t hepowbraum of tife fibw-ratepdithé esorafméerend of theapressure.
only -a functjon of the strlicture of the_nononer but

are al sd AoPhctIrBiredPorRholagy @RdmyEmepbty angy vary a«fcordmg to
t Nethe reaction conditions. |
15  An important variable in the plasma polymerization reaction is the
rate of deposition of the polymer, Wh.lch can be changed by means of the
flow-rate of the monomer.
| The deposition process ends when the intended thlckness of dep051ted
| matenal is reached.

20 - ‘Thanks to the fact that the upper layer 15 is made of msulatmg :
material (for example, polyethylene is one of the most highly insulating
materials known) 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

25 ' 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 um.
| As regards the duration of the treatment, it has been studied that for a

30 precursor such as a siloxane monomer the optimum time is comprised



power used, of the flowrate of the nononer and of the
pressure. Porosity, surface norphol ogy and
perneability may vary according to the reaction
conditions. 15 An inportant variable in the plasm

pol yneri zation reaction is the rate of deposition of
t he polyner, which can be changed by neans of the
flowrate of the nononer. The deposition process ends
when the intended thickness of deposited material is
reached. . 20- Thanks to the fadi that the upper |ayer

15 d,8.of f 4l tqi ' 1or - | . . :
1o SEeB AP IS0 g gy o cptimm
matduratibs of sabstantiblly d20esecondsbanbedmfdtirl. pl asma

conditions it is necessary to apply-to the process a
r adi of r &tpgandless oh theplasmasdenasitton treahentt itiis ditthempassible to

or dshast BRSRERN 1a§8F 5 HISSolNAiE Ky HeRREEIEY eREmPIC the sintered
§i edolypivteneoih 18h7 BRUMCARIEIRmMAASHIR WekdHt RrRIdmed

between 10-1 and 10-5 nbar.” The m croporous upper _
- layer 1¥Figust 6hdyea aview efageppriian vofdah shoenwithsed alternative
ion of the S

bet ween..3 -and 250 gm As r. rds the durat

{r caediment of 2 soffo gsnerally dasignated hsresby 3o reference numera
Pr e3n. S Refirb 8! ' R the optinmumtine :

i s conpri gggﬁgiﬁ%gug trag?i al | y Eg?%éen 160 and 600

. 'seconds;Ini prapﬁa:é,iaﬁuilnanh.e_- mecedingneuse, thy %IEOJOOJf:ompriées a lower .
1§ el S oSl ST B PPERITE RFUCFS 5@ A0 e the tread and
PO B Bir NSl SRS PUEEABINLS e vapor
. hi ghe lowenllayer hi#tgis providad awithwebgivns 8dda tthansre open onto the
e Seld AR B g ror e
e o g e 1F By S o
1r aggetir sguchrel layee3$5] e 300 conprises - a | ower
The upper layer 315 has structural functions for supporting the foot .
and functions for protecting the waterproof membrane 321. - -~ =

[7Z]

In this case, however, the upper layer 315 and the' waterproof
. membrane 321 must be hermetically joihed along their perimetér in orderto - -
20 prevent water infiltrations. | | _ .
o As already known, the Watérproof membrane 321 can dpﬁonally 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 ovérmolding the lower layer 314 onto the assembly constituted by the



.10 structural |ayer 314 with a supporting structure

so as to formthe tread and an upper m croporous

structural layer 315 that is perneable to water vapor:

the lower layer, 14 is .provided with portions 314a

that are open onto the upper layer 315 in order to

al l ow breathability. The waterproof nmenbrane 321 is

coupled in an upward region to the 15 upper

structural |ayer 315. The upper Iayer 315 has

structural functions for support?ng the foot and
.‘f urtﬁi B r1§y&031$>raﬁaecﬁb ih&mbitheg prﬁf 1k cmhamen%%ﬁc couphng

is case, howevér, the up er 315 and the .

waue epsaed byrﬁlfbpa‘tﬁ'@tiﬂ.’dhemgtprbﬁld&g b oveanodingi ned

along their perineter.in order to 20 prev _
infiltrd}s 8Ra ?tepgath\{eﬁ éta]é)P%ﬁ touge %@reﬁ’rﬁ’ﬁb‘é?lon methods, such

i
" tr%és%gﬁeééﬁ#dl ae[Hh%Qé} ot t §%hn§?1§?$eﬂl {29 cAse, HOwever, sealant
br aatprabidedtaldpng tku: phnmeserpphere the mesibrzémmtnakbmmﬁant with the
the, figures, . since It is a known elenent) made of '
syrﬁlFF'é:g OVRHEPEARYe>5 The menbrane 321 can be fixed .

oot B BN RS e P PYOR B coliiB 075 R 10300,
‘subgeaatibad i oneyoihkesevious pxamples,dydhnapper IR &ty an msole

- that_are per se known. As previously, the coupling
betl/ﬁeen the |ower |ayer 314 and the upper Iayer 315

h t I f '
liﬁ”cf:ur "FiHRED D ifipsiEtas 2 RrfnhBRl AhR PaREi s ad, which
&ﬁiﬁbﬁs&oﬂﬁfabééthﬁ@ Jlm the Wpsuiband tBY fhoBiHReRith reglon like .

t he msnbrane 321; in this case, the herneti-c coupli

i s derpachd angd ﬂﬁecwilt@@d bﬁhésbmﬂpﬁbiel upperbyt12 Wlth Whlch a
| .
oV SLIRLGDE o LA A LR ed fn hSoRGRELRLER1R, Uo°

adhesi ves oneld0o it eebudiaied elbow i fssemby 4b@vmecfompnses like
sealant 5 is provided along_the perineter where t

1preribe avnde raxesaples rieseribed earkiere t\m cempb;zemvlayle;a, gspectlvely a

Faﬁ/@wqrm%gg eéig' é_bﬁsgé%éﬁef lgf{r; 411?5,t Baler Ss nucreporous and

permeable to water vapor. ' :

Both of said layers 414 and 415 are structural and therefore have a

supporting functlon in partlcular the lower layer 414 has a supportlng -

20 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 breathab111ty of the upper layer 415, the lower layer
414 has portions 414a that are open onto said upper layer 415, so that it is
25 directly exposed to the outside environment. |
In this embodiment, the assembly 401 1s 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.

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



descri bed in one of the previous exanples, by an upper
12, and by an insole 13. 10 Figure 8 illustrates a

br eat habl e and wat er proof shoe 411, which conprises
an assenbly 401 that waps around the foot insertion
region |ike a pouch and is constituted by a

br eat habl e upper 412 with which a waterproof nenbrane
421 is associated in a downward region. A sole 400 is
associ ated bel ow the assenbly 401 and conprises, Iike

. 15 the sol e exanpl es described earlier, two conmponent

| ayiissle Aesnewt taelbe applicdvor. leﬁmlplé’rbﬂ’ dirdctamndidagbn onto the
l-ayer 415, which_is mcroporous and perneable to

wat msoleabefiore Bewin® fto $he JINReY ¢t 12 ﬂzwaanw appligd subsequently for
struct ural and il ore have a. supporting function;

in WWP%[E ar t&%lzm%m/ver | ayer 414 has a-supporting

20 strughu 'b?dao t??\saxhﬁdf Nafer ReAltFRRM 2’; roblén s Olife %QQembly 401

while the Iower Tayer 415 forns the foot sup ortln .
Baseompdsdrsasﬂmh@sthe psnmeamdof tlig wattnprwﬁlmembrane 421 a sealing

EnomiapEa 4 - spd B i SPieRs HPZBRY Sl brpeane 421,

o 414@35 mreql gmaﬂ,gqq5sald upper |ayer 415, so that.
it.is Iy exposed .to the outside environnent.

An ot hAn a’mma:tw&eambodhaemmuhbtqspdalta thecshrgeoé EH ioflescribed

L e Bhse $ 15 ety et ﬁ@m@reaEF reRd ERger gL

R0 CE9F 5y Bhna. MARCTeSHAF, F65BECLOBARARE Pty 41

f or satstanidly radfel onlytbsthe pasdisintet, totthe assdrabhy,defre designated

menbrane 421 adheres only to the 13 nsol e 4
- canb¥he ggferency @amneéﬁlaéé Lothat -‘EHTF@E% ghﬁn@@lﬁ@h?gﬁtraamer the
t heg. d :
f?dégﬁ%lfggﬁ%ggfo% ér?c}/\%&)r?‘@) m&}{]? SH%[)%O Aslgssg'éla‘i@@ 3 downward

app equ exanp y spot gl ui ng.
or dmgwm vehioh ds manmose@fotf atlosster dayer kb biné an, uppes layer 515 such

asse 401, ' 5 rises . along the perineter of the
Wat 8% % P‘éﬁg%ﬁ?? U8lYseal i ng

Such pouch is sealed and rendered waterproof according to known
techmques , | ' | |
The assembly 501 is composed of an upper 512, which is externally |

coupled to the sole 500 by means of its lower edges 512a and is mternally :
20 ~coupled to a waterproof membrane 521, which forms a pouch for éoﬁtaining ._
.- foot insertion.” . | |
The Waterproof membrane '521 is fixed for example to the upper 512
by spot 'glu'mg, 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 innér 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 tech.niques,. such as for example direct

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



area 421 a that straddles the stitched seans. 402 and

sai d nenbrane 421, reaching the upper |ayer.415. . An
alternative enbodinent with respect to the shoe 411 is
described in Figure 9 and is generally designated by

the reference nuneral 511. 10 The differences with

respect to the enbodi nent of the shoe 411

substantially relate only to the part related to the
assenbly, here designated by thf ref erence nunera

501, that surrounds in a pouch-| %e manner the foot

i nserti opdvasiagBoasls, viht BlIVGf Ghe adesetiBe®Odmbsdiments q(except for
associated in a dowhward ion which is conposed o

‘a | these nlay‘éfhl@mnaﬂtﬁramaﬁgpglr @xpliclp required 1forasonstruction

ana veuheh 3° HeBEF pRERP iy tanendiat, BibkEheBIS Ewler vapor (15,

tecmsqyras 41%)8 135 2ait¥eymadd of featisyposed of an upper
which is extérnally coupled to the sole 500 by

rﬁeans of Ini tpsadtingert hdgdwetlabseaveld ithati theedmedrtion #us described
coupled tp a er proof. mepnbrane, 521, whi.ch. forns q )
pouSR s rtBe AHORIT 5O Bt KPRSEr g OfHRke dat Shgpegn particular,
m""ﬁlﬁ@?ﬁes’éﬁﬂ m%rffldhegrclxﬁﬁe@é%lﬁhﬁlabfé bhe x%é)c@{ij’rﬁgggfvlebﬁlat has a
spot gfuing, so as to avoi'd conprom sing

t hr strghttsall alemﬁme the 2Hpan layerewhibbein additistr tac pﬁfﬂ)rmmg foot

= R i P T By a
foor Wate%l‘@oﬁﬁg‘ &intd ft' i %&l‘ctl&lt%pégé@to ’lh‘é (llllbﬁlecéfﬁ)?ronment | .

al.so e coupllng of the aSsenbly 501 to the sole 500

occurs bWateqneoﬁhgplms beerk rmmrddeby][ﬂthﬁmtnng@ﬁ thé upper layer
ing of the sole

' adhé’g ‘l)gllélll %‘lt%@éﬁélr%atrfﬁ vant ageously, in |
al I of tﬂfher Clxla er%%d'dglg.g%&erl Ce@f lvglerépc%osfﬁlg' "has been

whi ch ano mat erial y require
conassactated with a&nmsmral tcompemeat ofitley syler(tusuppetelayer) that has

ha er. | e to.water vapor (15,
l)reathgb 1ty c aractensncs p (

The structural characteristic and the strencth of the upper layer allows .
.to prevent fore1gn pointed objects from penetrating to the point of damaging
or pierclng it and therefore from rendering the waterproofing substa,ntially'
~ useless. | | | | |
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 condensatmn 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

waterproof membranes that are currently used are produced separately and

then bonded by spot glumg or laminated or spread directly onto the
support). | -

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



215, 315, 415, 515) can be nade of leather. 5 In
practice it has been observed that the invention thus
descri bed solves the problenms noted in known types of
sol e for shoes; in particular, the present invention
provi des a breathabl e and waterproof sole that has a
structural elenent, the upper layer, which in addition
to performng foot supporting functions . is also
designed to ensure breathability and .10 .

wat erproofing, since it is directly exposed to the

- out gheesigan! 9B th¥ e fieraak| g%téﬁ'ﬁ B %ﬂsﬂ{eeg)]:gé{r of 100

the coating of the upper ‘[ayer t.ai néd by neans

t heApigagapl.treatment. In this manner, the

characterjstic of waterproofipng has been associated '
with a ﬁh%é%@?%?ﬂ%ﬁ%@ﬁ&tﬁr Plasticgnaterial her prypeding said upper -

- ; T i st es. _ g
Tha e, it d iR, allows MRy HeKARMBLR IS o pnd allows to.
Gppevernagidrtheteaddn ancoptieueninan@esi gn poi nted obj ects

from penetrating to the ggi_nt of damaging . or , -
pi er ci ngti enefeseribedfasnbodinaent; pneferénuy hae been given to using,

“wat | i.all usel ess. 20 In.this ,
- r'ranﬁ{es’?%[a%%f ?‘g‘“%’?sb@}g %T%Sf% déﬂ@ii‘ﬁ&llaaﬂ%??a@fgaf pagrabrangsoupled to
par theoippe®reathfble lagyer that is not covered by the _

| ower Ia%lgr) for.breathability of the sole, :

consi derlabthis caskctheginviestipnssilbed thwprdblemsd@ﬁkﬂbmnshdes that
f water vapgr _.inside shoe.. By using. plasm R L

et SPeh Sl St BSn Y fOEIRS RS TigpadRdshemmetically the
25 @hatéptddiinéinbfarkdand dr lﬁ(eﬁﬂﬁ%h«?’gaﬁ/gr.s' nce the o

pol ynmer” adheres to the support for a er time than
convent i lnnathes dastadthrge ( epybadihients t Hescritider Rh@Ofinvention has

ggggéﬁqr}ﬁg}%ﬁb’ ééﬁgﬁﬁj{;gﬁgghﬁgﬁig@%tﬁ{cﬁg&; Séjhich'has lérge areas
TSl 4R e MBS RSt s o
1an psuchefasifpot insertion degids icoimpletely breathatlaéboth laterally and in a
S “pRS&th ?@él%ﬂ ahd i§ ﬂ%ger?ﬂegbﬁg af ﬁe(ja(es i {helgi(l)'ection of the lsole;' in |
particular, 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. | - - | | | |
20 - In all of the embodiments provided with a membrane' described
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
25 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 dimensions, may be any according to

requirements and to the state of the art.

30 The disclosurés_ in Italian Patent Application no. PD2003A000312,



Angstrom The selection of the sintered plastic
material for providing said upper |ayer, noreover,

all ows the necessary flexibility of the sole and
allows to 5 overnold the tread in an opti mum manner.
In one described enbodi ment, preference has been given
to using, instead of coating by plasma deposition, a
wat er pr oof nenbrane coupled to the upper. breathable
| ayer. In this case, the inventign solves the problens
of known shoes that 10 use such 'sole. structures, by
] O frbd vigich MRS 'dﬁﬂic‘éﬂ@ﬂdc%&ﬁebhéﬁﬂ' yalteh?nco orated herem by
wat er proof menbrané and t he -upper breat habl e Igyer .
t herefersnce.nr ee enbodi nents descri bed, the invention
has advantageously conbi ned a supporting sole , :
structure, which has large areas for vapor perneatlon
toward the ground, with an assenbly that fornms a 15
pouch for foot insertion that is conpletely breathable
(both laterally and in a downward region) and is

i npernmeable at least in the direction of the sole; in
particular, in the shoes designated by the reference
nunmeral s 500 and 600, a pouch for foot . insertion that
is conpletely breathable and i nperneabl e has been
obtained. ' 20. In all of the enbodi nents provided
with a nmenbrane described above, the upper |ayer

conti nues to have structural supporting functions as
wel | as a nmenbrane protection functions. The invention
t hus conceived is 'susceptible of nunerous

nodi fications and variations, all of which are within
the scope. of the 25 appended clains; all the details
may further be replaced with other technically

equi val ent elenents. In. practice, the materials used,
so long as they are conpatible with the specific use,
as well as the dinmensions, nmay be . any according to
requirenents and to the state of the art. 30 The

di scl osures in Italian Patent Application no.
PD2003A000312,



16 fromwhich this application clains priority, are
_incorporated herein by reference. 17 CLAIMS 1. A
wat er pr oof breat habl e sol e for shoes, conprising, for
at least part of its extension, at |east two -
structural layers, a |lower one (14) provided. with a
supporting structure so as to formthe tread, and an
upper 5 mcroporous one (15, 215) that is perneable to
wat er vapor, said |ower |ayer (}ﬁ) havi ng portions .
(14a, 114a) that are open onto said upper layer (15,
215), said sole belng char actegr in that at |east
one of the two surfaces . (1 of said upper

| ayer (15, A2#&ibriredf sreahblegol@ for L), @thhph@ﬁ% By at least part
nmeans .of a plasma' deposition treafnent

- vvat af p%@ﬁ’qen@lonmt deastave; strachEablaless § :ioweaucmq(M) provided

prow e? ﬁgjhmn Bgt?uétgﬁrr acea{dlg%) jfzrill g}"gl%ﬁéér and an upper"

sayeticioporous on@{5j, 2 13) tﬁhﬁsslﬂdrmeabtwﬂodwa’@rtv@p@f dafd lower layer
sai.d coating (21, 221)

h d h
'- Sr géa@teﬁg\bﬁgtﬁnogbﬁ 148,11 42} thatsare onerhpnig ol gpper layer (15,
 UPReLs) MY solbpclnlBrid i e LU HEOUEIIONG surtuces

© - is - pF5ildé) dieaid appehiayken(ks, 216) letea adting QZEGQZIgrtﬁbtamed by
- on the up surf 15b) of said upper |
215511631159 a‘lﬂlrés@éldgpﬁé W?f&mt‘@ é%wa CIPHRO &cedl ng

12 ™ M EUIF e 5, R PR o 4P i coting

her (&, IMI)I is pfdlﬁded @ thepeppeetearfatd) (Pshebs tsﬁldi‘dppélr layer (15,
water infiltrations: 6. The sole according to one of -

- the bﬁ)&cedl ng clains, characterized that said upper .
| ayer (1 srmd of _sintered asti.c nate
7. The 321 gﬁ s)oé? (?‘Cﬁﬁr BE PP AR, ﬁcﬂ%l t?@??gaéﬂ trrl'lﬁfgl said Coatmg
tha{2 a2l )Sisr}h@V@@bd on the lower surface (15a 215a) of said upper_layer
15. (15 215). | o

" 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, éharacferized in
~20 - that said upper layer '(15, 215) and said lower layer (14) are joined

hermetically a.l'ong their 'per'imeter in order to avoid water inﬁltrations
_ 6. The sole according to one of the precedmg 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, polystyréne 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 accordlng to claim 1, characterized in that said upper layer

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



25 plastic material is polyethylene, polypropylene,

pol ystyrene or polyester. 8. The sole according to
claim1, characterized in that said upper layer (15,
215) is selected anong any of a felt, a fleece, a
fabric or mesh nade of synthetic material. 9. The
sol e according to claim1, characterized in that said
upper layer 30 (15, 215) has an. average pore w dth
conpri sed between 3 and 250 gm 18 10. The sole
according to claiml1, characteriZed in that said upper

layer (1f9. PA&)sols ab@&%@@omgwplhoéhd%actéﬁzea— he tﬁg{ %ald upper

accor di nfqito one of the preceding clains

chalayet € ,z?d@)lsnendmdhadtoplmbm Iayer (14) |s

Conat | ¢ ul BTt a0t dordingeioo s af dha gkecquog, caims, iparacterized
grow%aqog%ﬁ@%w%kq 14)11 Leo dape o ShANed. 'Rirt (16) that
RNt ¢

support said upper aces o

Sai donssitates|thy emtegrlskjgec@m{md%bb bkﬁ)yvand l%agfbwﬂecoﬁtact elements -
etyeen s

3?'0&93 &H&hcon %@Ea% @eggprgosfé%@dslmfr Ryen (15 28%), the spaces of
for %qu%qapﬁf El‘gné%rﬁf:ﬂr ecipéﬁ%en égcl]r?one-rgf séﬁil ground contact -

according to one I ng cl
chaelements ¢B0, and betaeers aald grbandu:onmmaaldaments (17) and said skirt

o o) Bemite gt bPam 42 Koo ¢ accarding to one |
19f the precpgll E&ecéc%o?? Cﬂ?)a{)ﬁé:to? ecééﬂgé @Eélwg cﬁgractenzed

pl asma deposition trea

15 irnthaif sad yrasma giaapmsatmr treatrhnt is bbtah@@tbry Orking in high- -

~field in th eatmsnt osmllates with.a frequency
sub‘é%%ﬂ@ﬁPfdfo@é adlitiofRs- ween 13 MHz and 14 |sz

f d -
Sy aot e SR f?dn&?dﬁ% B GaL ot tHE pREEERRL Muifns MBracterized

trent ninat' saigl qbiammaedidppsuﬁomgtraatrﬁ&tf adi bigiaeen®y using a
1Se,ner tor so that the electrical field.in the

: PAUCRSY; |SCREEAOYy §0n that (thguelssir lﬁﬁﬂleff@l@blry tha treatment
t heo.ﬁtéﬁ&tres %éﬂ%gé%twﬂ%n% sﬁgﬁtaﬁﬁ‘i}lz @o&e@'?sce%lgé&%eﬁq 301(]/&{2 and 14

pr ece arac

14, _The sole accordmg to one of the preceding claims, characterized

in that said plasma deposition treatment is obtéined by _ilsing a

20 radiofrequency gerierafor '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 substantlally comprlsed

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



in that said plasma deposition treatnment i s obtained
by using a power of the applied electrical field in
the treatnment that is substantially conprised 25
bet ween 50 and 700 W 16. The sole according to one of
the preceding clains, characterized in that the
duration of said plasma deposition treatnent for a
si | oxane- based nonomer is conprised between 160
seconds and 600 seconds. 17. The,sole according to
claim 16, characterized in that the duration 30 of
sai sulpdtastizlyleoal toi 420 seceatlsent for a sil oxane-based
nmonomer is 19 substantjally equal to 420 seconds. 18.
The sol el&cthe dilolhg aceprding 3 Onh@fpfhéqm”acft?@nglciamm, characterized

cop VLI ohe Fhanfh Vel it DA SRE Ry i RafaP i€ 8 Btanialy

bet vegiprited betWwaen 200 arfantdBy? mbatd. The sole .

-accordln to one of clains 1 to 11, characterized in

that 9. Phasote semrding tonone eﬁtctmnts 1 $0 abs eharadtebmed in that
wor Ki. n_nhi hva uum col pla dltlosand
Usi Fgdap ?amao Paciin Fresbens fs oiame ng in high-vacuum

el egbld Rkl @(I)rﬁilthE f&ﬁdtﬁye%]ﬂgrﬂ ré?ﬁﬁﬁjehﬁ‘%rﬁé/n ﬁe@?ﬁr §° that the

frequency on the order of
el eelectriedl ﬁﬂ‘:ldl i fhewtreatepndl oscilles iich aneqhmcy]dh the order of

20, 1o Wikt SRBGH ARRleEREReA Hold ot croal i plr A0 W and a

1ehakaciahiléest cdxﬁ h@éﬁ bétkReRl HEULBAF aHH‘tIG"S'Iﬂ’J)aIOf_Ztl he

. plasm dep03|t|on is a siloxane-based nononer :
~ The sol e2@.cThe diohg atcording tof ohbefitheqedteding lodifes, characterized -
- chat act zed 15 in that,t cursof material of :
L B e sk B el PSP Hleies Mooy & a Soxane-based
wat g{odoeR&l. | ent fl uor.opol yner. 22. The sol e according '
- to claimi, characterized-in that the material of - .

sai d coall n@h@ Zble 2edgrding to pok yofi thexaeeediadg claihss, shheacterized

C 0 ﬁat %a% I%r%@g& Iélat%g? E)?E}tl 1 Lazs%gazégnpc;sgt?ctgh}shae}l o11-repellent and
oi I Wa(@@e}e!rﬁﬂbngﬂqowcﬁ&nféﬁpd l ent fluoropolymner.
22. The sole according to claim 1, characterized in that the material of -
said coatmg (21 221)isa polys1loxane

_ 23. The sole accordmg to claim 1, charactenzed in that the material of

20 said coating (21, 221)1i is an oil-repellent and water-repgllent fluoropolymer. -
24. The sole accordirig to claim 23, characterized in that said
| ﬂuoropolymer is commerc1ally known by the trade name Zonyl® and is -

manufactured by DuPont. -

25. A breathable and waterproof sole for shoes, compnsmg, for at
25 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
- 30 upper layer (315), said sole (300) being characterized in that said upper -



24. The sol e according to claim 23, characterized in
that said fluoropolyner is commercially known by the
trade nane Zonyl (r) and is nanufactured by DuPont.
25. A breathabl e and wat er proof sole for shoes,
conprising, for at 25 |east part of its extension, at
| east two structural |ayers (314, 315), a |ower one
(314) with a supporting structure so. as to formthe
tread and an upper m croporous ?Qe (315) that is
perneable to water vapor, a waterproof nenbrane (321)
bei gy epr BisJeshdReide wabdrprodP eiiethBitfle ( @ﬂ?)aresﬁéﬁ'netlc 1y Jomed
| ower |ayer (314) bei n% provi-ded with tions %
thaﬂlmﬂ@@ne@mﬁ rS$Qiad Q@V@yﬁ)evatcrayéﬂtr@amﬁs sai d

Cover Coth K e Sitaodh i, AR GatAbl Shoe. (amstiariged in that it
her gBhirzlek ¥ o é @ébrdﬁl%ﬁé‘%fﬁlﬁgfécgﬁh%r clafinS to

avoid water infiltrati éhs

l5r eat habR@. smoevateﬁpa@@itt&ﬂl Z‘tﬁ'daﬂhabldﬁéﬁhdet clfé?ﬁ(ﬁéhi@é ﬁl that it .
sol e accordi ng one of the preceding claims. 5 .

~ wat EPEIRSEES 47k f@f%\amga&ﬂrebm@@@n Qfrelements:i zed i n that

it conpri $8S th ol cQ ation'-of elenment -
an assenbly ( Qﬁﬁl%bgbﬁ‘gw’\/\# bh ‘g%‘:?‘ Jri? n a-poucﬁ like manner
a--pouch- | i-'kRe 86N

P e afsertidre ré@ioh M@Mﬁ%‘se‘é%{bﬁ&&ﬁéﬂﬁ %[pper (412,

conpri'ses a breathable upper (412 ;
‘wat er pr oof rienbvisheviish B weterproef amtdmae €421,162h) is associated

foeast I 400, 500), which
| gaZsslogl Zt g% ogvdgg‘g%‘?assr%ﬁgc%e(gm 501; andI : '
conpri ses, 385184480, 5865 twRh 1s°£ssoEr°at§d(%§gﬁi/ %%5(} Qgsembly (401

| east two structural Iayers 414, 514
| ower one (#12ang comprises; algng atpast partnaf it extenmro@ ableast two

o L o PSbBalEP i 051 40882, %05, S, GoBre tRhq ca1s, 510
| over | ayehap#ida sBEEOrting WAHRAS §d 805 fthfithe BdABkhe upper one

“that are open_ onto said upper |layer (415, 515)

13g. . The skbtSaskbdybring rareperaus2amd permeahie |to meater vapor, said

ot hat sai d lower layer (414, 514) having portions (414a, 514a) that are open

onto said upper layer (415, 515).

28. .The shoe accordmg to claim 27, characte'rized in that said

assembly (401) is cdniposed of an lipper (412) and of a breathable or

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

‘means of stitches (402) accordmg 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)’, sald 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). | _ .

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

assembly (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



assenbly (401) is conposed of an upper (412) and of a
breat hable or 20 'perforated insole (413), which is
joined to the edges of said upper (412). by neans of
stitches (402) according to the structure known as
"strobel” or "ideal welt", so as to forma pouch
sai d wat er proof nenbrane (421) adhering to said
breat habl e or perforated insole (413), said assenbly
(401) conprising, along the perdneter of said
wat er pr oof nenbrane (421), a 25 Sealing area (421a)
t hainssttiggldl es said stitched seans (402) and said
wat er pr oof  nmenbrane (421). 29. The shoe according to

cl ai m 2730.chbe sboeacomding to loae ofathd pras&h'nglqlaiﬁﬁ@kharacteﬁzéd
i s conposed. pf ‘an upper (512).that ., is pl . .
ot 81 HER paich micHoRBE LREGOIANT GArdiof Hos 41weslS) that is
edggsrmetiax r VAR N hadd 6F RaffarWat er pr oof .
neHErane (55%?H?%atrggrns a ﬁ%ﬂ%ﬁég%r cont ai ni ng foot

21 insertion. 30. The shoe according to one of the

precedi ng clains, characterized in that said

m cropor ous upper |ayer (15," 215, 315, 415, 515)"
that is perneable to water vapor is nade of | eather.



