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SOLE FOR SHOES OF THE WATERPROCF AND VAPOR- P
TYPE, AND SHOE PROVI DED W TH SAI D SOLE Techni C
The present invention relates to a sol e fer—shoes g

111111111 *166166* WO 2007/ 144073PCT/ EP2007/ mm}
Ll

o

W 8748 %8r pr oof and 5 vapor - per neabl e type. PCT/EP20pf/04830

present invention also relates to a shoe provided wth
said sol e. Background Art As is known, nost of
the perspiration of the foot briginates at the

P HEOR TSRS 10O e, WA TERRRDE . "ENIF . "VAPOR-

PERMENRDEST YPES YD SHOE PRONIBED WITH S AADSOLE
insert on which the foot rests; only a mnimal part of

Mechpivad Kielsk i on evaporates through the upper.

Thi s enonenon i s art cularly |cuous n shoes

whi chlB@PEesgnt Hb‘ﬁf'é‘rt eiategﬁogﬁgi%?glp atbgrwaterproof and
ga%;egéﬁﬂ%hmgw@h the sole is prevent ed 15

In order to solve this problem shoes

vv| th FThe Fsesaht oventpnvalte relatesitoenshomprovided withdaid sole.
er meab to water vapor) and are made of plastic
kgraunda%t now been devi sed for several years

\TQS'O:AS g‘&‘i‘g‘ﬁhgiﬁ X h@lef hg{%m’?ﬁ%ﬁﬁg gfgtbq :}gpg gﬁxgmates at the

(erfate Heeweoh thtOdtfle I of e Gb@saadthe 18X the 3hélS and the
Pat ent 5044096 and EP 382904 and consists in dividing

prEspirgbioar thab Iferms therewbeing unsbler v puepprate, iconidensgshon the

B oS o SRS B BRR B ool 4 bRl U b b Shgineton

vegssrapsrtheqbdteth@bupped. i s connected perinetrically and
hernetically to the two |ayers so as to not allow
vvat er This phenemenom is particularly copspianousrin shoesrwhiofehave a

PR 1G58 A BB R e, T e

B@h@]&tegQSSSM and EP 858270. 30The need to prevent
foreign objects of a certain size frombeing able
n order to solve this problem, shoes with soles which are waterproof

and vapor-permeable (permeable to water vapor) and are made of plastic
material have now been devised for several years.

| Their purpose is to allow the escape of the water vapor produced by
the foot with perspiration. _

One of the solutions is disclosed for example in US Patent 5044096
and EP 382904 and consists in dividing the rubber sole into two layers
provided with through holes (the tread is associated with the lower layer)
and in interposing a membrane which is waterproof and vapor-permeable
and is connected perimetrically and hermetically to the two layers so as to
not allow water infiltrations.

It is convenient to arrange below the membrane a layer for protecting

it (for example a felt layer), as disclosed for example in US Patent 5983524
and EP 858270.

The need to prevent foreign objects of a certain size from being able
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arrange thenselves inside the holes, with the

possi bility of damagi ng both the felt and the
menbrane, forces the use of holes having a size of
1.5-2.0 mm which are spacedjfnough to avoid

conprom sing the structural strength of the tread,

t hus reduci ng the vapor perneation area. 50ne opti num

t6 GiralideQRen@dvts ifisddd the hoRs ewitlnthe\papsbilipesMRaidgdip il the felt and
of the tread is disclosed for exanple in USSN
tHOmsibrar® 7 faaeas tha usPAf 0GRS B286g @.size of 1.5-2.0 mm, which are spaced

enough to avoid compromising the structural strength of the tread, thus reducing the
vapor permeation area.

One optimum solution meant to increase the vapor permeation area of the tread
is disclosed for example in USSN 10/527,187 and in EPA 03769286.0.

The type of sole disclosed in this last patent application is particularly adapted to
dissipate the large amounts of water vapor that form, with perspiration, inside the shoes
of individuals who have higher-than-average perspiration.

Excessive foot perspiration can also occur in the case of extremely hot and
humid climates and if shoes are used for sports activities.

The cited patent application discloses a sole which has a structure comprising a
supporting layer which, at least in a preset large portion, is provided by means of a net
(made of synthetic or metallic material).

A membrane made of a material which is impermeable to water and permeable
to water vapor is associated in an upward region with the supporting layer at least in the
provided large net portion, which it covers.

A plastic tread with at least one large through hole at the provided large portion
is joined hermetically to the membrane and to the supporting layer at least at the
perimeter of the large net portion; typically, the tread is overmolded on the net.

This solution, as mentioned, allows to utilize at best the characteristics of the
waterproof and vapor-permeable membrane, but in certain applications a sole which has
a large net may be too rigid or may have a limited capacity to absorb impacts with the
ground.

The document US 2005/012 6036 discloses a sole as in the preamble of claim 1.
Disclosure of the Invention

The aim of the present invention is to provide a sole for shoes of the waterproof

and vapor-permeable type which solves the problems described in known types.
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The type of sole disclosed in this |ast patent

application is particularly adapted to dissipate the

| arge anobunts of water vapor that form wth

perspiration, inside the shoes of individuals who have

hi gher -t han- aver age perspiratj on. 10Excessive foot
perspiration can also occur in the case of extrenely

hot and humd climates and if shoes are used for

spor tWithintthigiairhean important dbject off tietbrpseheliventiyl iseabiavide a sole
di scl oses a sole which has a structure conprising a

few phsgs taf e veatenprogiiant, vagor-permeablertype prhédeallpws ge increase the
portion, (s provided b ans of a net (nade,of )

VDot RFEMPRLIQH arfi Ak eitaeaﬁavnlg}qugrad}wlfs@%%%w&t%aéreéfstance to

a _nater| whi 1S | r | e, t,0 tgr. and r reabl e .
Btk Bt epBioirlvE LR CRARER R, e, Wiy REAETRR, Sithoun
cBHx?ro?Hi@i‘i’@rchhx%&el_ri?ﬁ[c%_rof@fexibﬁﬁ? bind ShdcRELRSBUOLEL ML 35188

net portion, which it covers. A plastic tread

W t h Aafothes adjecoDE theaprgsent hiverton iotoepraiide heshaeovhide thaximizes
| arge portion is joined hernetically to the nenbrane

vapat pernteatios upitiont i segpramisingathel eemtortitrelated to its flexibility and
20perinmeter of the large net portion; typically, the

spfes® i s overnol ded on the net. Thi s sol ution

as tioned, allows towﬁtil'ze at_.bes

t .th

char é’llse P8¢ ?néis t}%ﬁse 4 £lo PBIFESS Wam \)%{BO chEJI,entbqr gApparent

: : riai [ j le [
HERRRIFEE e Rty P ol B RS SRR BaRg 17 o S o and
vapdraserin¥atlotypesor b i npacts with the ground. 25The
docunent US)?305/012 6036 di scloses a sole as in the
Bridf aleidriptoim ef thedrdwin@sscl osure of the Invention
The aimof the present invention is to provide a sole
for Shoher dpracieaisties andmdvyrtages @f thegayension mal beeoms pe
whi ch sol ves the problens described in known types. 3
Wthin this aim an inportant object of the present
invention is to provide a sole for shoes of the
wat er proof and vapor - perneabl e type which allows to
i ncrease the vapor perneation area at the tread
wi t hout reducing the characteristics of resistance to
piercing of the protective neans arranged bel ow t he
menbrane and wi t hout 5conprom sing characteristics of
flexibility and shock-absorption of the sole.
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Anot her object of the present invention is to provide
a shoe which nmaxi m zes vapor perneati on w thout
conprom sing the confort related to its flexibility
and softness. Thi s aimand these and ot her

WQR0ZE44873 whi ch wil | becone better apparent PCT/EP2007/004830

10herei nafter, are achieved by a sole for shoes
according to claim1, of the waterproof and
vapor - permeabl e type. Brief déscription of the

S St o, SRGASOH oY JERHCARE s blfuive

gribedimentsp plzereof, ilhustratdd: byesayi pfimm-Lmitingeexample in the
referred bucﬁﬁnot ex Iusr ve enbodi nents thereof,

F?%@P?%i“é‘& eﬁSH‘Irmtrng exanple inthe

acco Ei .

ber Sgg%ﬁfbrlglgda{ ?8‘1‘ nﬁg%vvg‘@?ﬁghg%ew of a shoe \«gﬂéea dolk %cBording

tm thoe tivegtibnt o t he i nvention; Figure 2 is a

schemgtic transverse sectr onal view of a fi rst

errbog'? HIE & 18 doI6 &@@Hﬁdlt@w@&ehéechmﬁh iviaw of a first
riticimant 5f 8 SO ThE IR Y O] 2, POLL o8 Of

orm n ccordr ng t’o the invention,

I | | usFidaireng) ig @Qéﬁéfﬁﬂtl@fseéﬁbﬁalsﬁ?irﬁv ofOE 1 fBHiBnof % fold for
chematic transverse sectional view of a‘'variation o

pranifig a soleAseardiag to ghe innentisme ilbustratipg aportion of said sole;
Fi . 5 t e an el enent for, rofecti.n
Chot T Eighr . 4 SShefditt franSlerRe SERional Vigh(oF § Nariation of the

ﬁﬁézteéihb@@unent of the sole of Figure 1;

Figure 5 is a top view of an element for protecting the membrane
provided in a sole according to the invention;
| Figure 6 is a schematic sectional view of a portion of a mold for
forming the protective element of Figure 5;
Figure 7 is a schematic sectional view of portion of a mold for
forming a sole according to the invention, which uses the protective element

of Figures S and 6;

Figure 8 is a schematic transverse sectional view of a second
embodiment of the sole according to the invention;

Figure 9 is a schematic transverse sectional view of a portion of a sole
which is a variation with respect to the one of Figure 8;

Figure 10 is a schematic transverse sectional view of portion of a sole
which is a variation with respect to the one of Figures 8 and 9;

Figure 11 is a schematic transverse sectional view of a portion of a
sole which is a variation with respect to the one of Figures 8, 9 and 10;

Figure 12 is a schematic transverse sectional view of a sole which is a
variation with respect to the one of Figures 8, 9 and 11;
| Figure 13 is a schematic transverse sectional view of a sole which is a
variation with respect to the one of Figurés 8,9,11 and 12.
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Figure 6 is a schematic sectional view of a portion of
a nold for 15 formng the protective el enent of Figure
5; Figure 7 is a schematic sectional view of
ortion of a nold for formng a sole accordingito t he
SHW%MTQEM, whi ch uses the protective el enerRCTgHP2007/004830
Figures 5 and 6; - Figure 8 is a schematic
transverse sectional view of second 20 enbodi nent of
the sole according to the invention; Figure 9 is

a schiwthé exemphizy Wiodienditomis foLI8W, dhdfviagaf &Rﬁaee‘epstics,

-a,sol e which is a variation with respect to the one o )
Bl én gelation torppegificiexampless sreynactuellyrbmsntersianged with

' ' 1 f.a.sol,e which.,is a g
S5 el e keefiRiod e Bis? i B WReplay Embrdimgents.
25Fi giMerebler,dt is sefedndhat _anzum@_ ¥ouirsd 16 B;@tdh%@ﬂ? RiWh during
o%a orfion of a_solgv\hlc.lsavarl.atlonvm h_ )
it %B@Eﬁﬂtm proseshits Brdexstpadposto be phaeime] and to e thersubject

[ mati ¢ transverse sectional view of a sole
vij.ﬁiac(ﬁs‘?‘gﬁggt\?ari ation with respect to the one of .
AVays d¢e carrgingroutithe Invention Figure 13 is a schematic

rse sectional _view of a sole which is a 30

f/g?PZW'éh wfemenee dgeFigwgst heansh@, & fmstyamelsodiment ?%a sole .
( : n e
gggonfgggg }‘y@]rr% gxg?énnéﬁ}g?sfgﬁé@gf fz%\;v{g%%ﬁegf' 8}1 ghglreferlence numeral

dRarwhilera shoeswhighvases the aold i10nis geforRdiyf designated by the

FRFEETEERG act ori stics that exist in other
anyt nine seleAY odEBlSes HICSRY Memkhy,id, WiigH i dfhde of plastic
madteritl agd pnoshivh 4 treudder it fopmedobhich b £ phiraBigy 8f¢hrough
b&ebste )n’;BFq]\(S} 2%1 l%géfe?;bl?l iglt glrgéiggrdf tx\ggcsﬂet r%lgtgzlrtgltﬂg forefoot.

The through holes 13 are much larger than the small ventilation holes
provided on similar soles of the background art and therefore are generally
much larger than 2 mm (for example from 5 to 20 mm). |

Above the lower element 11, in practice so as to overlap the through
holes 13, there is a membrane 14 which is impermeable to water and
permeable to water vapor, of a per se known type (such as for example a
membrane khown by the trade name Gore-Tex®).

According to a known configuration, a mesh 15 made of synthetic
material is laminated over the membrane 14.

The membrane 14 is perimetrically joined hermetically in a known
manner to at least one component of the sole 10 so as to avoid the rise of
liquids through the sole.

This seal, generally designated by the reference numeral 16, is
provided for example by gluing the lower peﬁmetric portion of the
membrane 14 to the lower element 11 (in practice so as to form a seal from
"below" the membrane). |



Wth reference to Figures 1 and 2, a first enbodi nent
of a sole according to the invention is generally
designated by the reference nuneral 10 10, while a .
shoe which uses the sole 10 is generally designated by
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| oner elenent 11, which is nade of plastic materi al
and on which a tread 12 is fornmed which has a
plurality of through holes 136provi ded preferably in

thr ougtie AR 214 Bairfach PR L7 ok Foi i he mcinbiife 14
V\&nt:hl atl Qﬁpb@beﬁnﬁaﬂﬂw dﬁdp@foﬁtdﬂ | sid Sﬁbeﬁn@ﬁﬁéd‘%elow the
background art and t herefore ia\re generall | ar ger

Arhd fHPr m%pﬂ%a&mm z@rﬁamp thropgh heles 13.
tr ouh RUEEEORRY. 1T, Sheeia 7 i Sﬁqme”a Putrife 14

bﬁﬁ@frﬁe datideaMessor-panible of 'ﬁ@ﬂir&e@pi’&b@l‘ivé’ 8R%fents 18,
per se known type (such as“for exanple a nenbrane

réa@mrrsygqch%o 25 4@ ebsamet @saaﬁmt@}n% throfughdmicd. Ag to
k t het
ot o PSS e SaE5ER , 050S 0 D58 e 13,

 ERMRnderul 4rdgioR el DMELF | mrabbtin® A6AmbRraekEatld | fora each

known 25 manner. to at | east one conponent of the sol
protestivg elementdi& the rise of I|qU| ds t hrough the

?g:‘ grgh&@s,ﬁm eglsb c@m&%ﬁ,”gx{}ﬁ‘ d%t‘f ng&gﬁm ingge diagram of

‘Flhighreg2! e IppBRIctiver ERBidNte 1ROkt qnnoénd hge %i]ﬁﬂ%dlﬁy net

to the |l ower element 11 (in practice so as t orm a
slements 20, smdepfarsyample qungﬁablnepr plagtic material, which have a

%é{ SAAQE AP ﬁ%ﬂggrh%g@? The sol e al so

rrses neans ecting the nenbrane 14

whi ChTRE eheY ADeRAT DB L %giﬂ?p%ﬁﬂééttﬁd&énﬁ)vﬁéreelement 11, in
a”ar&p;j bel ow t he nmenbrane I'n practice so as t

dimenty oy vartue jof the, maghoidmgyfmld lower element 11 on

A BRI ey R TSR g R B BROIER odits o

per f ORE rﬁbﬁke&tth\éekﬁbaﬂsp et & ﬂﬂa“t g@&ﬁﬂpé&dﬂan the

to obstruct a corresponding t nrough

perimetric edges of the net elements 20 in practice constitute said undercut
regions 19 for preventing downward extraction for said net elements 20
(which, as mentioned, constitute the protective elements 18 for the
membrane 14). |

-

Figure 3 is a diagram of a portion of a closed mold 21, which shows

internally a portion of a sole related to a net element 20 (the membrane with

the mesh will be associated subsequently with said sole).

For precise placement of the net element 20, it is possible to use small

“pins 22 of the mold 21 onto which each net element 20 is engaged.

A variation to this first embodiment, generally designated by the
reference numeral 100 and shown in Figure 4, provides protective elements,
now designated by the reference numeral 118, which are constituted by

_'rings' 123 made of plastic material which are closed at the center by net



In particular, the |ower elenent 11 fornms, for each
t hrough hole 13, an undercut region 19 for preventing
downward extraction for each protective el enent 18.
10ln this first enbodi nent, which is clearly visible

- WORMAHOW agram of Figure 2, the protective RETER2H700438
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are flat and are constituted by net elenents 20, nade
for exanple of netallic or pl astlc mat eri al, which
have a |arger area than the t rough hol es 13.

Hlemess 190;a80 ower
el enment 1?? | nlﬁ%ﬂﬂ%g}fh%nﬁﬂ%ﬁsﬁ?ﬁﬁ%ﬂ

over rﬁﬂhdlmgﬂmfd Qﬁpzbéimmen o ?élpn-ofﬁtnol eﬂd&tﬁel@tdglelSS ﬁfay entail
s arra in.the no s ipserts.

@8%8&{‘{] ?Sﬁ’é’ FNGS Tg? PR nther perip ?l' riegion of the net

%&Qﬁémtﬁmeaﬁﬁhéﬁﬁ ﬂeﬂh'er@fagkﬁne&gﬂfe H{gl{lj 22&?8? Figure 6) and

el ements 20 in practl ce constitute sal
supsespently, e s pmshFxg’ugedbvgiumgjsaadtpmmtm élemeam @18 in

2 s mention stitu
Aol SBEGEs 104 Beb LS By 5 T BB e 5het Bment 111
Endtatetha upper ehdrof AR theo hok 103; aidl +&sse 124
21, which sho mternallmﬁgmrhon of a sole re clS

enanwa 5@ cytregions raprg venting downveard esittdction for
ﬁﬁgalf‘é é{.t@q?gent ly with said sole). 25For
acemnen

pre I se the net elenment 20, it is

IO OS Si M&eb@eﬂ Ssﬁu& BRblectit tednd 11 8" %aﬂ%éjugé'd 95‘ tn‘?old mserts
h net elénent 20 is engaged

C
toé‘t‘? mhéah the rest o ghe pelstis tg &@@\eqmgold@kuagmm hythehdaagram
and shown in Firgure 4, provides
pr(%?%@.{mve eg%n%gﬁpeo%ow desi gnat ed by the reference
nuner g lﬂlﬁld@ﬂﬂ QhataﬁﬁstEQd‘Sbf tﬂgteglek?? ﬁm%%%le to use
ose at he

made of astic material which are
@GHtV@Jerﬂi/)y oher vapareperineabdy pdmEpeforited samefits made of a

SR Rt 8 54 SRR e R S Srtched
micthlesheots, Blsedemid p&ﬂt&ll@)&oﬁiﬁr@kéed"k@’ﬁﬂ?ﬁ@% ﬁh€omlpressed

Iasth rings. 123 on the ‘peri pheral r'egion

fibers (4 PEsexameple hempher deorgnan Bbershelenther 228 other
hatktigly! € 6) and

A second embodiment of a shoe according to the. invention,
designated by the reference numeral 200 in Figure 8, uses as protective
elements, now designated by the reference numeral 218, vapor-permeable
plugs 220a, whose contour has a cylindrical symmetry or is substantially
shaped like a parallelepiped.

Said vapor-permeable plugs 220a are preferably porous plugs of the
open-cell type or of the type with sintered microspheres, provided for
example by means of sintered granular powders (for example stainless steel,
bronze and other metals or alloys), alu:_ninum foams, porous and vapor-
permeable plastic materials, ceramic materials et cetera, and in general
materials which do not have oxidation phenomena upon contact w1th water

which might compromise their vapor permeability.



5 subsequently, as shown in Figure 4, gluing said
protective elenments 118 in annul ar recesses 124
provi ded on the upper face of the |lower elenment 111
and at the upper end of each through hole 113; said
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10

15

20

25

30

119 for preventing downward extraction for the
protective elenents 118. 10Moreover, said protective
el ements 118 can be used as ndid inserts onto which

the re@sivigér siRp- mgé Emﬁfor{ 9268 8?8,&_{18@& Pﬁgrau?ﬁat%ﬁgvﬂbﬂe? end of

the diagram of "th

seidiplugt Bi0a jameh mdtdeptadetto elbeerm'rmgeldt in annodai becesses 224

R L EX T N

eheh rthepligte ol 2135640 Ailar reXaeR 220 & Ht‘ét%‘fﬂﬁq.ll%dercut

netal sheets, fused and partially corrpresse syn

regions, ZéQﬁprf@ssE@Vﬂamg adowrbreami (efxdractvamibe thenpprotective
ehsA Figoers), leather and other materials. A second
enbo nent of a shoe according to the invention, 20

desi glk@éteﬁ’d of tHee st Hk@”@&lﬁ%f?rcg' theP Qitigr ';:Jogﬂ{)ﬁ $26a, it is

uses ascfpr otective | ement s now aesi gnat ed
éhder rxeamnle tmgse \aaprgpoppcmeahle ]pih.lggEZ(ﬂZOm which the

SRS REARSP o608 Hs ST IR M| 2 ¢

Said | ' ‘
\é?pfrhea%mgggtl gg}uéﬂﬁzéﬂggs Q?R)apéxz& %2?? % ?ﬂSéS):A%%d)élH%ﬂ with

the Qigﬁlh ﬁ?ﬂt@rld\hQ!b yasthesiceenbording anddnsovérmolding.

si nt ei_7 rg@ ar poﬂers éﬁ)r ex Ie .Stainless

st eel , WSot hiFh Haseys)an drarmadiate lateral
b@@iﬁ?on @Qﬁ@ua%uﬁpgxt‘.éﬁ%h Qefé&§?297gln§ﬁfe' G/h[@f né?‘ét?&f; e lower

ceram c materials et cefera in genera
#Hmaentdd ldopeneiratesxsaiaasi 6o preidecam umpencwtonégion 219¢ for

N e
A
e SR RSP AR SR AP e

pesHingedf itsaaxial aexueamenseas Edtrysiory i 2881 whichhés uadigited to
er. end of each

PRAGGSle b ithe SHai o dhanieivan lesets 3L Pothe Boroof heplower
%Bﬂrﬂeﬂtﬂ den CtHat JidsCBERNS sdid ?rﬁﬁhsﬁj’rﬁ $OR! é(@%tﬁ&t‘@@"‘@:’i Qindercut

extraction for the protecti el enents 21
regionadil Ut fqrm:egcmtmg dawnmrdaummuon the wi der

porti 26a, it is ible for e le to use_a -
vapor ngcfP@HBT -Pepp HgS&?—%?{eﬁ 3 Ned_é$5q%$tﬁﬂowlth the

23Rbr ERRSER ziqusméﬂbw by &vefhotifg?) -
Figure 12 shows another variation of a vapor-permeable plug,
designated by the reference numeral 220e.

Said vapor-permeable plug 220e is of the porous type and has a
completely cylindrical or completely parallelepipedal shape, in practice with
substantially vertical side walls.

In this case, the association with the lower element 211 of the vapor-
permeable plug 220e occurs by overmolding, so that the plastic material of
the lower element 211 penetrates laterally part of said plug 220e due to the
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10Sai d vapor - per neabl e plugs 220a and 220b may be
associated with the |lower elenent 211 both by adhesive
bondi ng and by over nol di ng. Figure 10 shows a
pl ug 220c which has, in an internediate |atera

wPael7i1#4978 of its axi al extension, a recess ZAT/ERIS07(0e4830

which part of the [ower element 211 penetrates so as
to provide an undercut region 219c for 15 preventing

~downward extraction. Fi gl?re 11 shows a plug 220d,

irofityasthe ﬁrﬁtéﬁﬁiﬂ?% te |ateral position of its
\zg?ial t.}gxtensi on, a protruston 228 which is adapted to

penet Gheeportioefntie ilawef ¢lbmenoVdr] ehaprheafes e vapor-
part o th[s I r elepent 211 that |ies bél ow said )
oealeoRlug §206 Sanetibvies oh uiams soeion 1geofor peeenting
TR OR R $85 BB LB the ety an aypriap of the
washed ﬁeesi ofuthe loiveereslem2ht 2pi pf er ab:cy by overrnol di B?

[ .12 .anot h riation_of a vapor-perneable

ol g, FUEEE haaIgieiRS 7 preseeiive Inin a2as obis mese 214
wetRieh I ' )€ r

e e YL RsRaPd theerbi pefpay HiLES 00

par al Beld:prateddbe Japge2204, Which i€ tate Fors eiaﬁh?!né lo¥d Yapor-
vertical side walls. In this case, the association

CTRERNS, WalR-Tepedgphmateriabwvhieh is, appable it dryabg eapidly (for

. j 0 that, the . .plastic
Rt 2o Y, QYRLTHIAIENChe 58 4Ll 5L BRLAS v o
Iparposel lof pentectirig sthied npmibran@021duggdiast hhe Masion of said
9
2;)98t7e/c: ive % g’IIFl)glr sEfFé)?xy ng %g(s)e the plugs 220a); said protective layer

229a is for exaniple laminated to the membrane 214.

In this embodiment, said protective layer 229a has a smaller area than
the membrane 214 (but in any case an area which is larger than, or equal to,
the total area occupied by the through holes 213), so as to leave free the
perimetric edges of said membrane in order to provide the seal 216a from
"below" of said membrane 214 with the lower element 211.

Figure 12 shows the case in which the protective layer of the
membrane 214, now designated by the reference numeral 219e, has the same

area as the membrane.

In this case, the seal of the membrane 214 is performed from "above",

for example by overmolding a mid-sole 230 which surrounds laterally the

membrane and is superimposed on the upper perimetric edges thereof and of

the corresponding mesh 215; above the mesh 215 there is a vapor-permeable
or perforated filler 231.

Figure 13 shows a sole 300, which is constituted by a prepared pack
332 which comprises, from the bottom upwardly, part of the element 311,

the protective layer 329, the membrane 314 and the mesh 315; the tread 312
is integrated on said part of the element 311 and is provided with through
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porosity of the surface of said plug. The portion

of the |ower elenent 211 that penetrates the
vapor - per mreabl e pl ug 220e constitutes an under cut

regi on 219e for preventing downward extraction for

said plug (shown in the figuyg by an overlap of the 5
dashed |ines of the |lower elenent 211). Figure 8

also illustrates a protective |ayer 229a of the

HORJBN 3NQit hhichiapbr-p&mRaslk plugs 3b0 W Asdcf@ect to the
vapor - per mreabl e pl ugs 220a. Sai d protective |ayer
229a,Thehowér diememdd 1§ whichxanflteteotheauppgrting petidigeifehe sole, is
wat er-repel l ent material which is capable of drying

prapded peripfetrically veittarespeet to satd/prepdrad paak, 332. non- woven

fabric or pile cloth) mainly has the purpose of

pr ot Seid prgparhé paskhiaseprovided geriaraiely tand tgfm ms¢rted ipfthe mold as
said protective elenments 218 (in this case the plugs
apZpsert ontgi whish dhe dewereelemgntr 3120 vesmpldedeipathy gonstruction, the
| am nat ed i? t he menbrane 214. 1n {his enbodi nent,
lwstplemeit dL{ ssAls thgmembsarerem s aboveny| | er area than 15

| ar gdh RO Brisqtin (i e BRT i enfis Tyl uRRabeg olves the
t hr ough the .
rhtfehE e B R et b SR BRI R Tods g, n prcnla,
AT, A LR oSG 3 84
it WRhieh tMewer Wpﬁﬁ{uwevbﬂ%erpeﬁﬁeébhﬁyzﬁwimr BRpokfising the

now desi gnated by the refierence nuneral 219e, has the

chaiBeA§tRe ol prétb@ionBsTih@ AR mbrane antwithvus c6@pRmIING tKkEAbxibility
of the menbrane 214 is performed from "above", for

aed aimek eabbyrptive ciarhdenisgicaofthd sslel e 230 whi ch surrounds
|aterally the nmenbrane and is superinposed on the
uppeThpehdasibetn achiedgdy proeidengfthemgh dible® 3n thearead which are larger
correspondi ng nmesh 215; above the nesh 215 there is a
themgbe sipall helgb provededga khowa tyngs of bdley argldy, asepating wigh each hole
shows a sole 300, which is constituted by a prepared
vaprrRpesncablp elements Apr protesting the mankzansot t om upwar dl vy,

part _of t | ement. 311, the protective |ayer 329, the
mmﬂ%@%@ﬁ%@% Fr Sizen ot sllow the pochmiaios %fcﬂzmsand therefore
RSB v 3hh fRtladh ofdhe o ement $11 and is

The association of a protective element with each through hole allows to avoid
stiffening, in applications where high flexibility is required, the entire sole with a vapor-
permeable or perforated structure such as a metallic net associated with a large
ventilation hole.

It is evident that it is fundamental for the protective elements of the membrane
to be fixed stably to the lower element with which the tread is integrated.

From this standpoint, the provision of an undercut region for preventing
downward extraction for each protective element, formed on the lower element of the

sole, ensures this stability.



10 hol es 313, with which vapor-perneabl e plugs 320 are
associ at ed. The | ower el enment 311, which

constitutes the supporting structure of the sole, is

provi ded perinetrically with respect to said prepared

pack 332. Sai d prepaﬁ?d pack 332 is provided
separately and then inserted in the nold as 5an insert

onto which the lower elenment 311 is overnolded; in

this 1 ORREEIGhé RidterfallCude@VS 10RE BEBIYy a3d @oﬁ?%bﬂe Wi the specific
menbrane from "above". In praCtice it has been

ub& B kel 1B ithd Hignenkivas) trhHrbd dyce@dig tb echusieinéas anbi@o the state of
probl enms noted in known types of vapor-perneabl e and

thedrer proof soles; in particular, the present invention
provi des a sole for shoes of the waterproof and
vapor - per neabl e 10 type which all ows opti num vapor
perneability w thout conprom sing the characteristics

of protection of the menbrane and wi thout conprom sing

the flexibility and shock-absorption characteristics
of the sole. Thi s has been achi eved by

provi ding through holes in the tread which are | arger
than the small hol es provided in known types of sol es
and by associating wth each hole 15 vapor-perneabl e
el ements for protecting the nenbrane. Thr ough
hol es of such size do not allow the accunul ati on of
dirt and therefore maintain their effective shoe
ventil ation area. The associ ation of a
protective elenment with each through hole allows to
avoid stiffening, in applications where high
flexibility is required, the entire sole with a vapor
20perneabl e or perforated structure such as a netall
net associated with a large ventilation hole. I
is evident that it is fundanental for the protective
el enents of the nenbrane to be fixed stably to the

| ower el enent with which the tread is integrated.
Fromthis standpoint, the provision of an undercut
region for preventing 25 downward extraction for each
protective elenent, formed on the | ower el enment of the
sol e, ensures this stability.

—+ (@) 1
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11 In practice, the materials used, so long as
they are conpatible with the specific use, as well as
t he di nensi ons, may be any according to requirenments

and to the state of the art. MCSLLP 12 CLAI M5 MCSLLP

1. A sole (10, 100, 200, 300% for shoes, of the

wat er proof and vapor- pernea %e type, conprising: 5-a

| oner elenent (11, 111, 211, 311) made of plastic

material, on which a treadof(ABysprovided with a

plurality of through holes (1I3) is forned,

a nenbrane (14, 214, 314) which is inperneable to

wat er and perneable to water vapor and is arranged

abové. sai & koee(l0el160e200,(300) fbi Bhoé] bf tB4 Wateprad 4md vapor-
be superinposed on said through holes (13), said
pemrdabitgpdy edmyripiogned 10perinmetrically and

hermetically to at | east one conmponent of the sole .
(10, -100, ajower dgpgntdl.ald 1t 3l la@gF xmadgeof plagicgpatprig)y prywhich a

5l (198 BRcofansS pleglity of thgpughdTeo s La i ane

(14, -514. asmiepiosties {0254 Sl s dmm Anialle, o ogier and
SRR ot \ebor 8845 oPERE 81 8o GG P A, 31
S{ R RESTRRNB.R1 RSCIEUBLEH BE0L 75} VRUSKERTIS e joe
p&%ﬁé%ﬁ%%ﬂ%r&%ﬁ%l%? ‘agli}%t%gle %o&%ég}h?en%[ 88ird sbrevmf), 100, 200, 300)

el erent (11, 111, 2 orm or each o

sé By PUEbidat ese 6fLBJuidatrdiipdehidublel egi on (19, 119, 219a,
219c, 219d, 219e) for preventing downward extraction

for each efpaEaetmpabié ecpdérfirated ersans 617) I6, protedting d8d membrane
318), 20 characterized in that said nenbrane (14,

(B 2143319), exhich apsarsaget] beloeugiid heimdsarcl@y, Aid, 381 so as to be
joined perinmetrically and hernetically to the lower .
seplesimposed 01, the 1area 2f1said3 hobes t (33}, ovatd mesnnill'®) for protecting said
perinetric seal (16).. . . . .
membrane (14, 214, 314) comprise individual vapor-permeable or perforated protective
elements (18, 118, 218, 318), each arranged so as to block a corresponding said through
hole (13), said lower element (11, 111, 211, 311) forming, for each of said through
holes (13), an undercut region (19, 119, 219a, 219¢c, 219d, 219¢) for preventing

downward extraction for each of said protective elements (18, 118, 218, 318),
characterized in that said membrane (14, 214, 314) overlaps said through holes
(13) and is joined perimetrically and hermetically to the lower element (11, 111, 211,

311) to form a single perimetric seal (16).

2. The sole for shoes according to claim 1, characterized in that said
protective elements (18) are flat and are constituted by net elements (20), which have a

larger area than said through holes (13).
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2. The sole for shoes according to claim1,
characterized in that said 25protective el enents (18)
are flat and are constituted by net elenments (20),

whi ch have a | arger area than said through holes (13).
MCSLLP 13 3. The solej§or shoes according to
claim2, characterized in that said net elenents (20)
are rigidly coupled to said | ower elenment (11) by

virtue of fhReoRveirMbed A&Gorfing & GlalRViEch@laBRBAd (nliat said net
on the edges of said net elenents (20) which are

eBicaRg €20)i Bret Rigidipl cbupled Bs saids lowdieeleaiehs (0f) d3i dirtue of the
| ower el enent %1({? whi ch are 5superi nposed on the
opemididihg iof seidgdeweptlesmnd(ligtonehe eegesof(sald) pet elements (20) which
constituting said undercut regions (19) for preventing
acowmaveged iexthe aneldoas ineertss ahhed pares of baddpwer elzm)ent (11) which are
4. The sole for shoes according to claim

supraieRased jopethej ReriIpgtic sadegs of oia@cleR/éleéleéﬁe@toé gansgjuting said

AP o Oh (U gHr BB et Bae i B S5 hfffements (20).
el enents (120). 5. The sole for shoes according

to claim4, characterized in that said rings nmade of

glalazt Ingt ”g}hg:réeoﬁ: tg%%g%)e) agc%ggﬁ%]gglscgﬁ% ?b gﬁct%ggc%s ifthat said
pRREALA &l @ll%%@e“’conﬁt‘g{)ﬁ{e By REd) i AAUK material which

protective e arrang
aff1Hdedrat (IRCRARE By ﬁét%éméﬁt@(’l@@ﬁd on the upper face of
sal d | ower el enent at the upper end of each of

sai d through hol es (113) said annul ar recesses (124)
constituting said undercut regions (119) for

pr event i ndhd aolenfar dheestaceatlingrtofotaimsdi chapctetrieed invthat said rings
el emrents (118).

made of plastic material (123) are overmolded on the edges of said net elements (120).

6. The sole for shoes according to claim 4, characterized in that said
protective elements (118) are arranged and glued in annular recesses (124) provided on
the upper face of said lower element (111) at the upper end of each of said through
holes (113), said annular recesses (124) constituting said undercut regions (119) for

preventing downward extraction for said protective elements (118).

7. The sole for shoes according to claim 4, characterized in that said
protective elements (118) are rigidly coupled to said lower element (111) by

overmolding.

8. The sole for shoes according to one of claims 2 to 7, characterized in that

said net elements (20) are made of metallic or plastic material.

MCSLLP
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20 7. The sole for shoes according to claim4,

characterized in that said protective elenents (118)

are rigidly coupled to said |lower elenment (111) by
over nol di ng. 258. The sole for shoes according to one MCSLLP
of claims 2 to 7, characterigzgd in that said net

el ements (20) are nmade of netallic or plastic

material. MCSLLP 14 9. The sole for shoes
accoidi Ng THe sQRFoPdhosd A cBRIig fo%né of ‘é[h’i’rh@gttﬁ 7 @fafackddized in that
that said protective elenents (18, are

s&i@nptdidotive delesnehisal18/apos)- pey rﬁbﬁhit&teer byn faopapdepainedble or

el enents, which are constituted by mcrostretched

nﬁﬁb@érf@’ﬁ&dteﬁeménﬂs evdhieln drepamstitatedybycmiqpoessechdd siyatalhedieets, fused

fibers, and conpressed natural fibers.

afdparfinky shpressed syhibetsc Gbsrarads agmpresgidaiamrdl fibers.

characterized in that said protective elenents (218)

are constituted by vapor-perneabl e pl ugs (220a 220b,

2200 220d 22 320), whose shape  .ha ylindrjcal
mmafry dhe; @?ené?ws S8 HARCOBHNE, twfaam 1 ¢ @B@ra@snzed in that said

11. Th | h di
p&%%qiae?&sfﬁ%gﬁfﬁr@ PIRAODSIN(F B)r.‘/'o‘tn oF Pweﬁ@rpimss@%é)mb 220c,

22@&?&% égb Zggoggy%%gé %%éf\é?ﬁ rlgilr gg%gn qr 193m£1%?yoﬁiat of a

pa lgk gantered m crosphere type. 1512. The sole for

S % ccordlng to claim1l, characterized in that
sai d vapor-perneabl e plugs (220a, 220b, 220c, 220d,
220e, 320) are provided by neans of one or nore of the

fol | oy e 8 &drisBbés ac%blrdlr? B¢ AmaN EhatacteAYEtEinShat said protective
al um num f oans, porous and vapor-p erneable pl astic

eleRicats @18) aﬁ@é@fﬁhﬁné’ﬁib?fpo%l& vapoOrPEREabIE plypé [(B20ac 200b, 220c,
natural fibers, |eather, and sal pa. 20 13. The sole for

23042208320y df thg open oaibtypé ocdahersinfeded mict@phere type.
characterized in
12.  The sole for shoes according to claim 11, characterized in that said
vapor-permeable plugs (220a, 220b, 220c, 220d, 220e, 320) are provided by means of
one or more of the following materials: sintered granular powders, aluminum foams,

porous and vapor-permeable plastic materials, ceramic materials, compressed synthetic

or natural fibers, leather, and salpa.

13.  The sole for shoes according to one of claims 10 to 12, characterized in
that said vapor-permeable plugs (220a, 220b, 220c, 220d, 220e, 320) are provided by

means of metallic powders based on stainless steel or bronze.

14.  The sole for shoes according to one of claims 10 to 13, characterized in

that said vapor-permeable plugs (220a, 220b, 220c, 220d, 220e, 320) are made of
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that sai d vapor-perneabl e plugs (220a, 220b, 220c,

220d, 220e, 320) are provided by neans of netallic

powders based on stainless steel or bronze. 2514. The

sole for shoes according to one of clains 10 to 13,
characterized in that said vapor-perneable plugs MCSLLP
(220a, 220b, 220c, 220d, 220e; 320) are nade of

15MCSLLP materials which do not exhibit oxidation or
e which ®haBOSBITEt WRRIAL&P B ﬁ?&rol’ysfsfbﬁéﬂbﬁéna @lﬁonTB&ltact with
sole for shoes according to one of clains 10 to

vwi@r acterized in 5 that a wider portion (226a)

protrudes laterally at the upper end of each of said
vapor - per neabl e plugs (220a, 220b, 320) and is adapted

to be arranged in annul ar recesses (224) provided on

t he Upper Thaceleofor shoed acoudingdb emeof claid 040 14 heharacterized in
upper end of each of said through holes (213).

they pewirer paision (R362)sieieides deteially g theourneniend pb each of said vapor-
characterized in_that said w der portion (226a) has a

permegsRlesplugs (308, 8%01w3t2ﬂ) pd gfeedaffeé torks mqgeédgynavlar recesses
22
G oot SR bipesthial i e 185 G et Hrchmebnd St each of
226b di 18. The sole f
Sé‘ﬁgggl‘%}t&@gl mg?wmgge gf clains 10 toler sore ot

characterized in that each of said plugs (220c) has,
in an internediate |lateral position of its axia

ext engi on ’Th@tsf)f(;‘ccfgls ?ho(eg 2dobrdif® tFQaithi 5 Qh%&terlgéd ﬁl"%hgt said wider

| ower el enen penetrates so as to provid

pYRIRAI(224a) hegh @t@p@?sé %J)laﬁdhrwi@m R kdMhe Mﬂb@d}dofthe plug (220a).
extractlon . The sole for shoes according to

one of clainms 10 to 14 characterized in that each of

said plugs (220d) has, in an internediate |ateral

posi ti7on dheistle faxslmes eotoediag tinglaim p5,ahatastiedred dABYt said wider
which is adapted to penetrate the matri x of said | ower

pefteomg AZ61) 2dpkys downwardly.

18. The sole for shoes according to one of claims 10 to 14, characterized in
that each of said plugs (220c) has, in an intermediate lateral position of its axial
extension, a recess (227) inside which part of said lower element (211) penetrates so as

to provide an undercut region (219c¢) for preventing downward extraction.

19.  The sole for shoes according to one of claims 10 to 14, characterized in
that each of said plugs (220d) has, in an intermediate lateral position of its axial
extension, a protrusion (228) which is adapted to penetrate the matrix of said lower

element (211).

20.  The sole for shoes according to one of claims 10 to 14, characterized in

that each of said vapor-permeable and porous plugs (220e) is rigidly coupled to said
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20. The sole for shoes according to one of clains 10
to 14, characterized in MCSLLP 16 | ower el enent (211)
for the penetration of the plastic material thereof on
the porous lateral surface of said plug (220e), the
portion of the | ower elenent £211) that penetrates the
vapor - per neabl e plug (220e) constituting an undercut
region (219e) for preventing the downward extraction

16WQEr S&hentd249) fc?rzt(ﬂg?enératlon of the blastib AR th&eoSEP @ porous
according to claim characterized in that each plug

151851 surfitk bR il pRlg (QROd)atha Ipbelcapif fiedialvet Bldin@tr (2M ¥ that penetrates
substantially vertical side walls. 22. The sole

theovapphpesnableopld {22 Ged comsitwingramr endefcut hegigr €1€d) fog preventing
claims, 10characterized in that it conprises a

the daveovard extragtion f02sagbplugf2208).d nmenbr ane (214), which

i s vapor-pernmeabl e or perforated and is arranged

bet ween sai d nenbr ane (214) and said protective

el ement s %1& T'esmefors

accoeri ng hg seledforshoss aemﬁ*a&ﬁ%ﬂ%& i ?pagar%quziefl in that each plug

héﬁsgg ﬁf%{d{a?ﬂfeiq%?éelg%{lgco P’Vé esu?%%r&wﬁy Vertical s@e&walls

The sol e for shoes according to claim22 or 23,
characteri zed in that said protective layer (229a) is

made ter ¢
2025. he S0 e &Eﬁ‘%gi ag‘g’g‘g Itﬁ é)ntE gﬁ’?{lgl?mfztg@ ;ﬁédeﬁing claims,
cRractehX P& fiat ¥te901h}5h§el§‘%t protective layer (229a) of said membrane (214),

which is vapor-permeable or perforated and is arranged between said membrane (214)

and said protective elements (218).

23. The sole for shoes according to claim 22, characterized in that it

comprises a protective layer (229a) which is in direct contact with said membrane (214).

24.  The sole for shoes according to claim 22 or 23, characterized in that said

protective layer (229a) is made of vapor-permeable and water-repellent material.

25.  The sole for shoes according to claim 22, 23 or 24, characterized in that

said protective layer (229a) is laminated to said membrane (214).

26. The sole for shoes according to claim 22, 23, 24 or 25, characterized in
that said protective layer (229a) has a smaller area than said membrane (214), the
perimetric edges of said membrane (214) not overlapping the edges of said protective
layer (229a), said membrane (214) being sealed from "below" to said lower element

@11).

MCSLLP
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said protective layer (229a) is lamnated to said
menbrane (214). 26. The sole for shoes according to
claim?22, 23, 24 or 25, characterized in that said
protective |ayer (229a) has a snaller area than sa
menbrane (214), the 25 perigetric edges of said
menbr ane (214) not overl appi ng the edges of said
protective |ayer (229a), said nmenbrane (214) being
seal ed, frame"del W 'shbes §@oédih%"f@6n@|o$m¢e df2hd preceding claims,
MCSLLP 17 27. The sole for shoes according to
chiecterizadoinethaf itt fempises adprepared dacis (332 awkich @ohpeided, from the
that it conprises a prepared pack (332) which

bosopr usesdlyf pern dfhaid ddwarnelempewer Gl Y) whthr aidftresdi(8l12) integrated
| ower el ement (311) with said tread (312) integrated
themeinesaid tread bavingsaid Haougighales ¢ 18hw g&hlhlo baid p(Q‘iQ@éve elements
wi th which said protectlve el enents 5 ) ar

(%1%%@& apedategmndat lpashaaid m@rwﬁﬂ%éalgidqur elglam (311) being

r. el ement (3 bei ng p |ded eri cal
O Rerertaally b gEE o prERSEarak A5 5k i fqniyuting the
t he suppor tructure of the sole. 28.
“ﬁ%&"&&ﬁ%“FEF gﬁ%% ccording to one of the preceding
clainms, 10 characterized in that said through holes
(13) have a width ranging from5 to 20 nm

The sgle e §&Qe§ora§ﬁ&¥sdiaﬁ&rhﬁgo@c?h&{ %Etlpé' eﬁ@%dﬁ% (j:lalms

cl ai ms, characterize ["am na
c%ﬁ&eﬁfk‘dqn W@il@@ﬁoﬁ%}f‘ﬁoleslé:%?ha%esah@ﬁitl( @1§1n from 5 to 20 mm.
characterized iIn It conprises a sol F 0,
200) according to one or nore of the precedlng clalns.

d MCSLLP

29.  The sole for shoes according to one of the preceding claims,

characterized in that a mesh (15) is laminated onto said membrane (14).

30. A shoe (C), characterized in that it comprises a sole (10, 100, 200)

according to one or more of the preceding claims.



