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WATERPROOF SOLE FOMI'MWMNWMIMI cal FieldiThe phesent:invent.’urf*tel gt t.0
a vapor - per neabl e wat esggef sole for shoes. s Badkgrbunt: arnt :Cohvent iiqngl
shoes with rubber soles are wi dely comercial |l y* avai I'dbl'e whifth*are tapabl e
of ensuring a particular |evel of practicality and confort which is

appr eci at ed VAPORIPERMEBABLOEW ATBERRROQF SQLE ROR SHOESged in sports;
such sol es, however, do not allow any transpiration of the foot. io is As
di scl osed i dachai¢adFipld ent no. 1,232,798 and in WO A-97114326, shoes have
| ong been kno whi ch have a,rubber sol e through whi correct

transpirati onwﬁlge ﬁEﬁﬁ@d‘“ﬁ)‘r‘nVPPt{ﬁia@Is @naqu@é?FW@i’E%éﬂﬁ@%rqule%ﬁleafﬁa

wat er vapor Sp@% en the environnent inside the shoe and the outside

envi ronnent . 'se rubber soles ensure at the sane tine the necessary

wat erti gt n%]% nggea?pect to external noisture and water. These soles are

in fact con tread nade of perforated el astonmer, above which a
vapor - per neabl €oaventieh sl shcwsf withritibee sobessowi ddl9omtheruiatguaailable
I nprovenents provide for the interposition of the vapor perneabl e nenbrane
bet ween | ayawkichf anercapablé v enstrinigad particwlar fieveleofsprasticelithandnepmfiot
vapor - per nreabl] e sol es have certai nlaﬁagonst ituted, a considerahl e i nnovation

wi th respectwWhishvisappreciatadamoshpé allhy yeung @sopleand prdividyals engagpéind be
ted that tical, drawback b d i h . pr.od ith th

Copor- o e SEBESL e SORYCRRREE U ROEAHGR A BRBGRRESBE Tt on o ng

to the fact th f ' byt ' )

than thett ot al g, SIEIGHeE, BF S Paféht o 2 RE108 AHd HOWO- AT 436,

i nsuf fici entshakes Kave Ubaki Beer kioRes wWhech KR! aahitbepessles throigh which

vapor - per neabl e nenbrane”is substantially fully in contact with the rubber
of the sol e.cosfecDtranspirativar ihensured by vivuseof ah gffedtiventikohange ofdttat n
the tread and '~ " 1 2 DEC 2002 WD 991 bb812 z_ PCT/ EP99/ 04220 their

di anet er nuéndwatemvapar batween the enyironsnentpusiside the shoe pnd the outsidey

entering through the perforati s of the tread, rom penetrat,ing to the
poi nt 9 N ionment® Tiesa " nibbertoles ensuté Gt the Same e the %ecessary

~

15  watertightness with respect to external moisture and water.

These soles are in fact constituted by a tread made of perforated
elastomer, above which a vapor-permeable and waterproof membrane is
associated.

Subsequent improvements provide for the interposition of the vapor-

20 permeable membrane between layers of protective material and/or fillers.

Shoes having such vapor-permeable soles have certainly constituted a
considerable innovation with respect to what was available earlier.

On the other hand, it should be noted that practical drawbacks are
observed in shoes produced with these vapor-permeable soles, due mainly to

25 insufficient air circulation owing‘to the fact that the surface occupied by the
perforations is much smaller than the total area of the sole.

It should also be observed that this insufficient air circulation is less than
ideal also because the vapor-permeable membrane is substantially fully in
contact with the rubber of the sole.

30 On the other hand, the number of perforations formed in the tread and
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of damaging or perforating the menbrane. . The menbrane is in,fact ..
continuously subjected to the conpressive s action of the foozz B&L t2npat
even an obj ect wbisgbssiz not particularly poi @t ed m ght cause dpaBERyHaidgout
too nuch difficulty. Reduced air circulation, on the other hand, makes it
difficult to provide noisture exchange fromthe inside to the outside of

The amount of welBl VAR ?Eife? e Bide b e Vo Bilpten BrlRR GE SR AbY

the 111 er | ayer raredhiqah R RrrGaREs ot o BB 3P b%.ﬁqlnt
order to increasgf @rha ﬂnrgféﬂﬁérf&@tmgﬁgé rﬁ&ﬂﬁ{ hand, it woul d be necessary
to increase the size o he ‘perforated surface of thetread with the is

result of a conseqiiet membraaseis in tfaet \vohtiguabslyi tsubj ctéchao nihebeefitpressivé
m ght al so be possjble to provide vapor-perneabl e rubber sol es
charact eri zed byadii@st of éhﬂ &eotpspdhat evers annobjeet widel iswnot ipastieulary| poiated

with respect to th ro restln Iane uch a configuration of the
tread, the msn‘or@hé1t Elalgét‘i’&‘ OBrfBP%Eé%l%ﬁf nst any punctures

caused b oi nted ¢l erf n
t he prac%/i (F:)al produc??g%ég suc‘éllqk bg’aaé%w Hﬁ% Eﬁé%&i@%ﬁﬁeﬁwdé
injecting plast 'ﬁoiﬁﬁﬁ&%ﬁéha‘n%%@ﬁ' t‘ﬁe inkideoy! ﬂlebﬁut@fd"eeéﬁﬁfey HdE, R ﬁl‘éé@ﬁﬁntly
sui tabl e undercuts in the nofd, entailing consequent great s tec

difficulties anoteduomgot@eattﬂrrspﬂtatmgtthmﬂchcmﬁnh@mbtrh@@ A further drawback
af fecti ng shoes haV| ng vapor Ig&/r meabl e rubber sol es is noted when the

tread makes ®ont aciheiammoumsto atmdqaper axtracted fremythesshioe)in datteingradses with

perforations to oi nt .of a ting on the surface of the nmenbrane,
reducing its vap‘&?F I8 ﬁ{sé{‘ﬁhlf:btt; L{.gge aé’éT 880ve the mpmbrane driesnsince 1L i thec
2a2 3 . . . .. 1.
" . : f1ller layer that collccfs th&perspuaui)n genc,g\attgzldl%tkﬁaﬂoo& mof the

present invention ig dr@eprtgvhﬂﬁe@sevﬁﬁobrr%fémblc?n%@ BReR RIRR it SAloRLA Be

shoes which allows the exchange of heat and wafer vapor, so as to al ways

ensure an opti mumedessaryrtelinoteasethd siat dfahe petforatedyurfdcetdfahextendnavith the
climate, inproving currently avail abl e vapors er neabl e sol es hy soIV|ng

their above Wenticul@fdrennsaquent inargase in tpouinenabibity of thomentirapeesent
'tﬂéeg;'pﬁi‘- per eabl B A %Séﬁa?‘ﬂ'aégqm?éim‘?&;ééﬁ 2%%fcﬁ~?$§r§qa§eé PR  Solcs
A

Sore ?LrVELZeL”‘&sr‘iﬂa%ﬁ&%@?%%&b@%% T BTG lons WGk afFhy W8 BrANLER5F i
in the presence gf g&ngﬁgg&b@ﬁu Péstitn%g?l er vapor produced by

transpiration due 0 excesSlve exter umidity. Another object is to
provide a sole in Withisuchea dendigutation of tHe ritsadyathermembyand iveould be better

vapor - per reabl e nenbrane i s prevented.
20 protected against any punctures caused by pointed objects penetrating
through the perforations.
However, in the practical production of such treads, which must be
manufactured by injecting plastic material in a mold, it would be necessary

to provide suitable undercuts in the mold, entailing consequent great

[N
U

technical difficulties and considerable structural complexities.

A further drawback affecting shoes having vapor-permeable rubber soles
is noted when the tread makes contact with wet ground, since mud very
easily enters the perforations to the point of accumulating on the surface of
the membrane, reducing its vapor permeability.

30 Disclosure of the Invention



i s :Anot-her object of the present invention is to provide a vap%rnﬁﬁrszﬁabl e
and wat erproof sol e whose structure can be easily adapted to 'the

di sparate shoes, both for everyday use and for bports.usé. Ahatfiar obj.att
of -the present invention is of provide a sole fof ishoes “Whose cobt “itset ¢
substantially conparable to the costs of currently cdfivéntiofal *Zo sbl es’
Anot her object of the present invention is to provide_ a vapor-perneabl e and

at er pr oof so|Amin©i@|a aimmf Mr@mlagnhuwnmomsgecprmu?@aﬁ\samop@mmnt
e o SR 1 ok bodh SRt B bt B
saf ety shoeS PPl SPCBY (hARaYe et ophr Bpfkfin JuBRRY RipBRRaR 5.

there is pr ?ﬁh?ﬁ'&n ao? aghgr 'e?%rﬁﬁ?tﬁlﬁggf% f Yﬂ??éﬂ@%?‘&ggfe@rnﬂyf fyaihiBss: v por-

conprising: a [ower tlat elenment nma shape i ke mat eria? an
upper el emeermraBie sGlebbysvlvingetheir ¥odws mmfon@doﬂmmckser meabl e

material; said lower ,, . . % 2 SEC 2002 . . 4 .: . .. . . ... o~
~ ... .. Another important object.of the preserdnihveption isl torpnovidend soded

ﬁen‘bréne bei ng. joiped. hernetically ip the perinetric regi ong of mnutual
contact; thavhigheeHeshye half%@tér%femtpgnt)haxf 188 VAPQIBEITRE NS FIeRrage

hol | [ del i nd by._a.b ith ai i f d

' saia o ooy afRuffeaBebife Ut A% "Connect [he nol 1ow region Co the
tside of th [ [ | het LGl

and upper el ntneiies P8 SEREARD A OFRP dpl GORNERIPE MR pTE e B s

The par tjpculsale forcslivesakhidheis ble bf keeplith arviaRideoebtity siidwdpy esentini o
invention will becone apparent fromthe fol l'owi ng detail ed description of

some enbodi rtketpresémoeeof contlensation ofl thalwatey vaper giroduced ibyi transpieatamnpl e
in the acconpanyi ng drawi ngs, wherein: Figure 1 is a sectional elevation
vi ew, taken duediegexcessivg axiennshhusnidiy. of a sole according to the present

invention in a,first epbodistent; is.Fiqgure 2.is an,expl oded view t he

sol e of Figur e@,"tli‘?rgﬂggqu lisspoat %PH@:"W enP&f 1] h\gﬁgc& ﬁ%f&ﬂc’ﬁm@ P&j Bi¥ire 4
is a sectio i | al the sole of Figure
1; Figure SIIﬁétegiaZ\g&%g@bogim%@% Mgfﬁiﬁgﬁr@g%n@gken al ong a Zo
transverge pl apgotidr gbjeet of Qﬁ&?rééé’tﬁ_ in@ehfiBnii§468rovidé A %Fﬁcﬁl%eable
enbodi nent; Figure b is a sectional viewsimlar to Figure 4, taken along a

transver se mnshavatofpraof alade awhoselistoudtore fwani be esesilyn adaptedt bo rthe most

enbodi ment. Mays of carrying.out the inventiop v Wth particular reference
to the abovd&lgeayate M$¥@&&qvqraday %e\ﬂd@o{%é@%@m%- and wat er proof sole

di to t i ti i | y._desi t.ed by,t f
nuneral 90 i n ARCRAE? BRiach Rictha Bescht d5VERdon o PERAGE ‘s Rl 4Gy shefs "o
I ¢ 11 . ) ) T . : .
any of vari conbsk bR B Rantidlp Yorb RIS I cogs of uBtcaly CodyEMifinadl
made of xl ajodeer, and in ~ 2 DEC 2002 WO 99166812 5 PCT/ EP99104220

Another object of the present invention is to provide a vapor-permeable
and waterproof sole which can be manufactured with technologies and
equipment which are conventional in this field.

Another object of the present invention is to provide a vapor-permeable

25 and waterproof sole which can be used to ensure adequate air circulation
even in special shoes'such as safety shoes.

In accordance with one preferred aspect of the invention, there is
provided a vapor-permeable and waterproof sole for shoes, comprising: a
lower flat element made of shaped rubber-like material; an upper element; a

30 membrane made of waterproof and vapor-permeable material; said lower



.which-a tread 12 is integrated in the |ower part; the lower elenent has, in
its uppef part, a hollowed-out or hollow region 13 delinited 5 rDEtzetzb caIIy
by a border 14. ._, Done-shaped raised potions:13 protryde,fgomt heg*Pots om
surface of the s hollowregion 13 and in this ca%é are umfor;dy' A
distributed and reach the sane vertical |evel as the*border ¢4.* Charmele 16
are formed in particular in the border which extend substantially radially
and connect agfleuppdr! elnti€sts oand Iald mémbearis Ibéé’n%)f joirwl derineicallyein ithe Each
one of the channels 16 is inclined with respect To the ground resting

pl ane, so tpanmd’nnce'nglctnsanfmtuai aonfaelst with the outside, designated by
the reference nuneral is at a,lower |eve an the ot her. end,
schematical | y thésﬁ‘ljﬁab@@gb(}hﬂﬁéterf@eéir é‘h(,tbah@#té QPWPQ elmecm has ian helewact

h the holl h .whi
hde of ea oBPBFLHEpR Hetitoishd DTS PREM wHhAE Brssaze. Sodilgs EiGugd it'Sald' ' ©

Comre ! | BoRda AR e ARAATANTY fnd BOR MHE I e PRSI or 20
entering thehd Sisdedand sdidsnembeandbei iﬂ@e@@'@d HReweeh Rhid|oveéreind upper

transpiration thefethrough fromzo the€ ins of the shoe to the ou

the shoe. | elementsfa¢saitihelfoodiepion., a protective element 20 is coupled to
t he nenbrane at the face of the menbrane that is directed toward the | ower
el enent 11 Zatpiidesgry Wecarawiingsit ed by a |layer of a material which is

wat er-repel |l e v ar errre ble.o erforated anpd resjstant.tp h droI Si s.
2s The prot ec?m/ee p@F@ﬁ’éﬁ‘t" tf@gﬁéfsal ‘ﬂ@p ﬁ ﬁe@f@‘{]@r@agta&%e h\ﬂfﬁﬁ and
is suitaple; n ' Y ONf
rogi on 13, - Ul Will Gechme Uit ERBHE e SHUOSEREYARRRYE desfripRol :
conbi nat i oNnsWirieh drBodiMEts e IesTRBE, tﬁus@ﬂea' rontgl bzﬂ WAREE nelinMU ey er .
the sole 10 conprises an upper shaped el ement 2 de “of 30 rubber-Iike
materi al (i examplgamtive acddrap anYtn@@raMn gy wheseiarti fi ci al 1 2 DEC 2002 _
WO 991 66812 P /EP99/ 04220 yneric substances) and preferably nade of
el astoner in thi lgustsel mhacsﬂqtm@brdcvwmdvmw,ata&qeata aolomtudinegh i s

arranged at heh ndfro which a rim 24 rotrude along the entire
peri met er oP 446e O ﬁlaﬁﬁo Bgitpégﬁﬂ’r?ﬁ?@t%?’ ien 12 H’St ﬁmg’oélh@@& fnent

the rim._24 has a 0 n than that of the
bor der i of theF@\Eé% 511 m%@ %doiié“;ggmei %ﬁﬁl ?:ﬁ%ﬂ é‘ir\/br eover, the sole
10 has a filler U upper face of the
menbrane 19 and gic@[%r!’é‘ssz%ﬁiﬁﬁgg ?tegl on lgs)ftfﬂghgf;%er io element 2? which
is delinited perFigirei4# 4 gedtyoridleviewptaicen dloagfid transverse pbae, 2f the sole
particular, is constituted by a layer of a material which is

vapor - perrreé?ﬁlﬂégbﬁe ];),erforat ed at right angles to its resting pl anet and
whose t hi ckness FS subst anti al | t hi c ess o

equal. to t
25 Lo constitut el I§HCe mrﬁatﬁcsﬁowqfwwesmﬁﬁr o g, h&,wan Hana o
di mensi gps 0.,fTha t e, t 25
t he perggl rh(t%lg{r,t ﬁayl%}e}l \%'SQ tétbgem ?(héd}al de oﬁet ?ﬁvélﬂ? Jndavé ngé € sole
10 i s not bbgﬂ(ﬁﬁn@m is instead absorbed by the filler elenent in |ts
gaseous state (water vapor) In this regard, said filler elenment 25 can be
conveni ently conFiguret édibya aectiapal vpewnsihiler opeFigeid 4otakeneatemg € oam
conbined with chem cals which convert liquid perspiration_into a solid gel
whi ch is t h&ingverss|plaae,mf esatsoaméwg nqihtennyenggam a thirdembpdiment.

conveni ent use the mat er I I‘%I .ally known as Dryz and manuf act ured

by DI CON TEGYRS BECEEVIL V N3 US A. Inthls way) the |n5|de
of the oe | s Yade
produceg'bby tmggb %Pgeof% nsesa%l o eg(i%sgc\és %‘GFS m%cé vvater

cannot pass pehmeulle tafi@l Wﬂﬁt@*&figow’%&@dlﬁfgﬁté tili’é‘ s!%@taciﬁvéi‘itfioﬁ0‘25t of
t he user. 30 The nenbrane 19 is joined to the protective el enment 20 that

lies bel ow igenerally’designatezddmy the/vefogenesananerabCl isRo fifsiaaabodiment.t o not
conprom se vapor-perneability, for exanple by using a hydraol ysis-resistant
adhesive with Bpﬁ) sole nd) ﬁ@mprlsanapslap@dcbwer |eberpgats|1a| whi u§ef1@|deeﬁgi |y
conmer ci aII bl e gdhesi we known .co " hot rct as.. an, -

al ternati ve 1 Eﬁdgﬁﬁanﬁgm{}é’r grg%peﬁggeﬁl-hg uHper© %‘?’Fé‘?l‘t‘s 2%“&%013[
direct!l y,as ' I [

seal ant “het R@Wtﬁ@ Hstadcs) MHEWHCE T Hrelchally 2*39%%9??%%“9%@ %% m
24, so as to make them nonolithic and waterproof. This coupling forns al ong
the entire external profile of the sole 10 to openings, constituted by the

ends 18 of the channels 16, for connecti on between the outside and the
air-filled chanber 21.



Correspondingly, in order to prevent the infiltration of humdity, the
.nmenbrane 19 is sealed along its entire perineter with the reiraimg'dq%ogor.t_i on
27-of the rim24 that lies above it. is The seal can be ensured by
spreadi ng a hywWoobygis-resi stant adhesive org by hi gh-frequencycyglpgigagho As
an alternative, the upper elenment 22 can be produced by neans of an
overnol ding process in a nold directly on the nenbrane 19. Limting the
hermetic bond between the upper element 2? and the 20 menbrane 19 only to
the perinetric Woiah airead 13fistinggratedaa the lowsr porty deplomipn elomentesj ini ity
unchanged over nost of the,surface of .the nenhra . JThe sole 10 |n fact
has a central p4REr Rafeé oligyred-pat Ioé\h@ﬂoé‘f Eﬁﬂéﬁ@qgl&e%\‘/m?téa H@méﬁrkﬂahly byrze
of any el enent 6&@% |1 i nperneabl e to water vapor (not vapor-pernmeable). ?s
For this reason; t grot ective element 20 is in fact generally nade of a

mat eri al V\/nichism i i f I - n
fabric or needl e- oonggh?%%{fégséﬂrﬂgnm%%#%%“:&g a S(}Béibﬁgg@c@&%\?\gm :
i.e. toward g hehdloowerregicneBtankil in ThixcEadet a@ﬁﬁif@frﬁlfﬁastﬁmté@aﬁa%ﬁchl%e
fromthe raised portions 15 on the 30 air chanber 2T. 1 2 DEC 2002 - , WO
99/ 66812 a PCT/ sreorernizadblavel ahtle bordarrldeti ve configuration, the
protective elenent_ 20 can_agctual |y have a very nodest thickness, since it
acts as a sinple %ﬂﬁﬁlﬁ 8r arhdoxmegr dnepamiculam 1pathe chowler which extend

protective ele t...20: ean. .be constituted,b si npl e s fabric, thus
i ncreasi ng the%&q’ngﬁi@ rﬁ?gkﬁﬁy %%%&9?99“0 e%’h@%ﬁggml%é@ t&ﬁ@“&?‘ﬂ‘? PF?}Ed
chanber 21 is d@)f%téo‘l'e connected, through the nenbrane 19, to the upper
part of the sole and therefore, after assenbly to an upper, to the

inside of t{e res®@achmedTaBe chBnhlsS &'RYincliREd Yigd f’esp%?t@'tﬁe %fddn‘ﬂ%sting
chanmber 21 is constantly connected io to the outside through the channels

| 6, which thus plasey so pleatfthe tendethiat liatin @onsdcs ovity the andside, designargd g the
effect of the foqt, which conHresses the air filled chanber 21. Moreover,
the inclinationredérenge mmaiabld, 152t aciowaradesel thaa the ethew ed, sefiemagceldy

t hat manage to enf.er .t kr-filled chanbe 1..15 The venti] atj,o
assuredly provi @%sdg?geaﬁérﬂbp rf-e’quFP%% HEH%’FBL? g’z‘fhb“j’ i %‘Pé}ﬁﬁ{ewghl@eﬁqu&)%
rapid elimnatiigf 1Perspi ration fromthe upper part of the sole 10,
through the nenbrfane TY and to the outside. . In practice it has been

observed thg the Teatd10iconfitidean Riepardas 19 whldr ishaadealflaewaredproof and
wat er pr oof sol e whi ch ensures good exchange of heat 7?0 and water vapor

bet ween t he i nsVaporapetmeabloumatatéalof sudte ahothosat commerniallyi awailable and
saf eguardi ng total waterproofing and inpervigusness to noi sture and han .
particul ar .conpfe@aIgnlpriaosst pyfhensadnnage; G@TMTQMéOV%&)M};S]érﬂrT&Mﬂ ving

nmb . The | I t 11 [ t t d 12.is i ]Sl
Fact not 25 per Al SE Uaibtah oo PLRE, B B anf BBRts glome, uFhEEe dhlot B8,
£ havi e hodi @8 _ . | .
gerfg\r/:atn?ng?l tnhgfévapor‘?glel% ?r@%gi e rsr{éz{nlﬁeﬁg%@t%%tﬁgirrggs va%\tt age or:‘aﬂ%rﬁgé%r esent
invention igothéie indRieadfatiestioees thedusilieof theansll e of keeping the inside

of the shoe dry even in the presence of 30 condensation of the water vapor

produced by transpgiratprefereideambodiment; a protective element 20 is coupled to the
membrane at the face of the membrane that is directed toward the lower
element 11 and is preferably constituted by a layer of a material which is
water-repellent, vapor-permeable or perforated and resistant to hydrolyss.

25 The protective element 20 has the same dimensions as the membrane 19
and is suitable to be arranged, during assembly, directly above the hollow
region 13, so as to rest on the raised portions 15 and thus form, in
combination with the lower element 11, an air-filled chamber 21.

Moreover, the sole 10 comprises an upper shaped element 22, made of

30 rubber-like material (i.e. organic rubber or any of various artificial



.1 2 'DEC 2002 WD 99166812 g PCT/ EP99I 04224 excessive humidity 920&%%
outside. A further aspect of the present invention is that the ¢ t 0% -
configuration o(vtgf & ove-described sole is such as to prevent the ,.
accunul ati on of “§ 8% at eri al on the vapor- pérneabl e menbr ane. PG/ERI¥04220
present invention also provides a vapor-perneabl e and wat er proof sol e which
can be easily adapted to shoes of different types, both for everyday use )

and for sports U%[yﬂﬂﬁj@%@{ﬁ&§yﬁh%ﬁcﬁ9£ﬁﬁgﬁee "offrblﬁ’ﬁoﬂfé 3hned. @aTsF RSt

which is conparable to the costs ‘of venti soles. 10 particular
advant age has beds comistiested Byy avilatt pertivn 2Bewhiudt is hatangbe av aherhepkafie apbm
and wat er proof sole can be manufactured wi th technol ogi es and equi pnent

whi ch are conventWbidl a rim 2Agrotradas alang theatmtirerprrimetenaf thheemaming prefitd
t he descri bed sol ef hs schE that it can be used w thout any problemto
ensure good ai r- tQLd §pPia Qon even for is special shoes, such as for

exanpl e saf ety shoe e shoe t in fact ve sol es ich cannot b
perforated and in ﬁ?éﬁ%@‘@@%m‘@%t?% %‘Qﬁ\aﬁaé 5%%@%%&%#&?39%1
inserted. The pr {hiV [ [ i Blqe~pf | frihcati :
and vari ations, ﬁ@%sflb%t;ﬂc tgfﬂteb\ﬁ/it?ﬁ?@tah%eqécggéh%g%g@%%ﬂlt r]f\}é%%is\%gﬁ n
concept. 20 Wth Fgutd ¢ul ar reference to Figure 5, a vapor-pernmeable and
wat er proof sol e, according to the present invention, is generally

desi gnated by the rMaenconer thermelal10L ks ianfilles etemene 25 owhients aodpledstoathe

shaped | ower el enment, now designated by the reference nuperal 111, which is
preferably made d%PRaqrangBrPgrtEFrmﬁm%a%%ts@ and OcgHpiesnthenT At e BONRl EheoRPRSE

LEP?.” The | on r:@%ﬁ%@@%ﬁ% ?zivfﬁﬁiéﬁﬁgééﬁﬁg@ R
G amotor of 1 ess t e foen AEEPRE, B Pallodell i CNRUGILITY s Intey OFY Frdferia,

made of porous mavkichals véporrgerngalleal anserfbtdeal ARt afighe tboiltsi?éstiﬁfrﬁrEﬁlBﬁe,_
upper part of the lower el'enent 111 and uniformy di stri but ed 12 C
2002 ' W O 99! 6682 whopCtiiElknedsoié xnbstamitiatly quual toise tiitkpesstofitde rimad, tsoe
internal region and reach the height of the rim114. The rim 114 made ¢
porous material raplAceRnStisy 48t FembinatiomawKa| thel gim, g lgper having uniform

above-describgd s P vapaos s per neabl e nmenbrane 116, i nterposed
bet ween a pr oﬁect@bﬁcé?%q‘ﬁeﬁ?f t%ﬁglﬁ%o'a filler element 118, is superinposed
on the | ower elenen S Of}, ol j o i 18BSherdpirafish that
form in combinati otr{h\%\nﬁ%% t?ﬁ%ﬁ] p%eﬁeg'?éfoffi ﬁeegﬁgﬁgdg@?nf’fé, t%hepéslro er ilo

further conprisesargivesfesh therinsideest ﬁ:leeﬁm‘e_t.hé@aﬁ_tmew&é d0ajgl potrideke but is
el astomer or of any other rubber-like materi al ichis fully equivalent to

the preceding onend@adgbsotedolyy theefitlef eleament initsegaseors statel (Water sapen).
Doy ans 115 ol ong. PhaereBsel st Al lSmentss o B convaB IS ShETed by
air-filled chgpber 119 s therefaore nnected, to i h sL4e r :
rim11ll4 made &%@?@CQBF%I@%?QE RPﬁXWéeg}tl%net ﬁéa%‘eﬁgﬁga{ﬁlkgnwgp gﬁgﬁléaﬁ?
al l owi ng the venty j ‘he; ; :Qr ; k
perforati ons 113 " aRheop R g RHpRAGo Tho TUBRATNGENT) hetPdiniited by
chamber 119 wit hogtapooageer affecting) owing to its mninmal size, the

integrity of the nenbrane 116 with respect to zo pointed objects and .
wi thout all owi ng di dn this degaed; it coitthe gonveniehtitorese tkhanatetialicgmmenially

vapor - per neabl e and wat erproof sple in a third m i egﬁ.
the reference nu %‘Vnzii)%ﬂa 3 ﬁmﬁéwrﬁﬂtwm q:tﬂi%ggm&ﬁ %u
i n channel s, w I ORat by the reference nuneral 212, which are forned
perimetricall byﬂ?ﬁg’ WJ’ ?PS‘A\(

In this way, the inside of the shoe in fact remains dry at all times, even if
the water vapor produced by transpiration' condenses due to excess
humidity, since the water cannot pass through the membrane 19 and
therefore cannot reach the foot of the user. |

30 The membrane 19 is joined to the protective element 20 that lies below it



?s «coupling between the | ower elenent 213 and the upper elenent 214. In
" this constructive configuration, the nunber of the channels 212 BE©\A0Red
with the one-way valves 211 is limted with respect to the nunber of the
channel s 16 ofWPR#6é@Hove- descri bed sole 10. 7ain this way, ther BEDERI 0438
conpressive action of the foot on a nenbralie) 30 now designated by the
ref erence nuneral 215, which rests on raised 1 2 DEC 2002 WD 99166812 11

PCT/ EP99/ 04220 ﬁ rti\(l)bgsn Fow desi ghat ed by the ref.ere ce nuner,al, 216,. whi ch
protrude fromtRE POWEr DB SRERPTOIISE LV ARQT-Berm&ahiliy, - 1o HRAPLEnRY  BP1pEs @

e R R B SRR O %
technically s eQUiMaﬂrﬁﬁﬁc_:eeiﬁﬂ?ﬂﬁﬁbleﬂbe%@%xgE%sﬁllr?écb'ﬁﬁﬂeréﬂ)ll)ll gOQilﬂﬂetalaﬁxsi%e

conpati ble with the ‘continge use, an nsi ons may be any accordi ng

ta-requi renent s kndoha comalomdyras "Wot Irhedo ast, patagnalteimativeatai calemiered-powder
PD98A000157, for which the present application clains priority, is
i ncorporatedSheS§stém. 1 2 DEC2002 . 1 2. . . .

i i ke lamenhag i divedisssasiaredvihghedensselerieit 11 by
Cade of ohaned PRERERE s PR dieidiinr hedreed e hoflesPLE T e toattadiiine

a menbrane (19, pbfigd 26 oTaeried 20956 10 tOHRMMPRRITRRAEAR] fafBbid2! + -

- -- said |l ower "and upper elenents and sai rane being jolne

hermetically in tHEhipecoupding €orregi x08g (1R, entireobxtBhbRlIprefing @t thei soleh0
sate being characterized in that said Tower el enent has a hol | ow upper

regi on (13) ldel iopenmgsphygonstburateby( the, 443 16 of therclpassedy d 6o feni sogmection
(16,212) formed,in said border ich extend radially and connect the holl ow
region to the ofEtVerd QW@%?&,&QW'B ed Cthéﬁ?cheéré-bei ng i nterposed

according 1o cf i e e S TCh Yon Bibeal bR of Iugnisfaf B8 ©

associ at ed, |0 SndifpAR T Q0 alilg i ReP SO KRl GV 1he3mhldih g R0R

. . 1
a material which has one or nore of the cﬁ{ar teristics o

wat er - r epel | ent 2Nefixbe ripg24ethiat He9abpes ftor at ed, and resistant to
hydrol ysis. zo 3. The sole according to any one or nore of the preceding

clai ms, charlact er i Eeeis¢al canabe sasuredppespradinga fpdrolipsisaesiptans agbesivadd
by overnol di ng ﬁﬁ@gﬁaf%' bl e mat elr'LaI on said nenbrane (19, 116,2l5) so as to
provi de said per® rizequercy Weldyg sol e according to claim h,

char act rl 2ed | 8L SAlLHIOE e BRI A5:A 2 120 1R GRS aps of n

(25,118) which Qﬁ/ék'rﬂbﬁﬁniv??oéésgqnra%bﬂi‘dﬁ%gt}lﬂ%n%ﬁ@%eﬂb%ﬁ?@l9.‘"’“i ch is

delimted by the rim saPfd upper el enent g superinposed on said
mermbrane (19, 116, 2lbpitine olne He2ibetief bohd betvwewet the uppirorembntc@2i and the
arranged adjacent said filler layer. 30 5. The sole according to claim4,
characterized i Mmembraneal Yonly tethe pgrmetric panikp0 270t the gm 24 allows to keep

s made of open ARPFREGRAUhULAAREh#REFH OV e G SEBSARTIRETBbkTE 1
charact eri zed i n Ul (SO S0ThI e phouCEoh 28 HA)od st (0L 1898R ciohbnt 11,

pol yur et hane foam conbrne emca I'qurd perspiration

into a solid gelwhizhds iballe £OLY @y BlemeRY ARP & inpermeable to water vapor (not

vapor-permeable).

25 For this reason, the protective element 20 is in fact generally made of 2
material which is capable of drying quickly, such as for example non-woven
fabric or needle-loomed fabric.

The element 20 is also directed downward, i.e. toward the lower element
11, since it must protect the membrane 19 from the raised portions 15 on the

30  air chamber 21.



7. .The sole according to claim2, characterized in that said protective
" layer (20,117) is nade of non-woven fabric or needl e-1ooned faflrd OEC82002THe

sol e accordi ng %y éhgds 1. characterized in that said air pass I,NOS
are produced by the hernetic joining of sai d 8 ower and upper iﬁ@%@ﬁ{@?

channel s (16, 212) being fornmed on the border of said | ower el enent
(11,213). 9. The sole according , to claim8, characterized in that said
‘channel s (16, 212) plnothisigenstrugtiveheonfigurations theaproteativeosiemenit @0 ¢ar8yctually
toward the OUtSig\ea and are inglined dowmward. is 10. The sole accordipg to
claim1, charact&@Vsey ‘ieﬁytrl"@ﬁe?thgns 8RSy SRCEsHi ACtSodkrd &lmplensuppart )ior sthe

constituted by a_j made of porous nmaterial which is joined S
hermetically in gﬁmﬁm'regi on, said porous nmaterial constituting said

air passages. 11. The i C @h].fgh ac o i, t.h e

| ower ao el enent (1@1?&?{'5&%%?2%%?@% clh?se %)lerl rré? P [ gﬁ}?é’gu %ﬁg%tﬁtgtgpﬁiamﬁhﬁg) -

wi deni ng fromst hdabrig, s dadreasidg the-vapbe-peahLatie eapatifg of thementtianen omor e
of the preceding clains, charactérized in"that said said holl ow upper

region (13) is intefhalaiyfijedwbdenber 2h is alireetly prortnectesd, (thfougtbtil fembrane
protrudi ng upwardly fromsaid 2s | ower el ement (11, 111,213). 13. The sole
according to cl aik% 10 thewappestpart pEéhe solerdt and therefere,afariassemblyl & amupper,

formed in said | el epen 111),.at right angles to the ground resting
pl ane. 14. The sgﬁﬁ%&%‘}iﬁpﬁ Ct{)esgtg?gn?}l(?e'char acterized in that said

ol amont 1 2 DE C Jots 11ey. eheRbre, fle Hir- HAVA bt T HBBSIREHS CURREEIed

. Ca. ... .10 -1o-theoutside th_rohgh the channels 16, Which thusdensure gcrfeet- x_/@ntilati_cnéI
(22,120,214) in the perimetric regions and, If it Is in contact, wth sai

1 ower el enent as alsd by méansToftimopempingediecgof the feotymihick v gsaszhe ain
that said | ower e|lenent (11,111,213) and said upper one (22,120,214) are
sealed in the s Adlgdoehambercdht act so as to forma monolithic assenbl y. 16.

The sol e according claim10,. characterdzed in that _said.upper el enent
(150) i < a1 ued: her mAarEaTry 16 inElRAdeR,Gt1108) chaas Sk 6 Jar rale e pdHow pf
The sol e accordi t i (Rv4 i t each one io
of said channels fg‘}‘ﬁﬁgﬁﬁgﬁ’d%‘g%%" %!nre ?Pﬁﬁf—gﬁﬁ\%&?ﬂﬁ%ﬁ?& The sole
according to jgne orTHrendlatidie aR§@ealy @ﬁoﬁi'd_@d Y8, the Nair il icheghben 21hay the
protective nmetal |lamna for accident prévention is integrated in said [ ower
el ement (11,111, Thapnelsal6 aHewsalapidetintidation b petspiration frioar st epperpart rof

that said nenbrane ~s, (19, 116, 21S) and said aﬁrﬁot ectjve Iaéer- (20, 117) are
associ at ed by spdhesekdlhghipugh the membrane 1Rnmndroitbe oatside.ant to

hydrol ysis and 1> ofy bRSerctP SRERN boSERe ik U pHbsihe i30edln VBldvitks &

vapor-permeable and waterproof sole which ensures good exchange of heat

20  and water vapor between the inside and the outside of the shoe, at the same

time safeguarding total waterproofing and imperviousness to moisture and

in particular completely protecting the integrity of the vapor-permeable

membrane.

The lower element 11 on which the tread 12 is integrated is in fact not

25 perforated and accordingly the sole 10 no longer runs the risk of having

| pointed bodies that penetrate to the point of damaging, or even perforating,
the vapor-permeable membrane.

Another advantage of the present invention is that the above-described

sole is capable of keeping the inside of the shoe dry even in the presence of

30 condensation of the water vapor produced by transpiration when there is



20.. The sol e according to one or nore of the preceding clains,

" characterized in that the hernetic bondi ng between said Iovver19I sEE o220 (
11,111, 213) and t he upper el enment (22,120,214) is provided by gluing wth
hydr ol ysi s-resWsy #r6681adhesi ves or by hi gh-freequency wel di ng. ZCI/EPRY042YDI e
according to claim 12, characterized in that said raised portions are

done-shaped and said nenbrane (19, 116, 215) or said protective |ayer

2D, 117) if pre S & AYI%AI F. Au. A. AN. A% Af R AH9. A
( “A3 AL ) MGeEny%F& sﬁ%ﬁﬁlmlchte}'r (31%%) sde

>Abnah| wr e’ Y] caleakplealsabeal Gel s e AR CREAGR) 58] A A LR
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a] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
cLa] ca] ca] ca] cajeammdadpfof dirty material on the vapor-permeable membrane.
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ca] ca] ca] ca] ca] cathpajabdd «xalmaﬂc@as ofiboavemom] salesa! | f LN. PPPPP3QR4SCSasSdSgS
Sr St SvSzSSSTWZZZ777 [ 2[ 3[ | wr mhb] Whhc”YU] ¢ a] ¢ aU]c
a] ca] ca] ca] t@] ca] ]p(aat] pcadw]lntage has been achieved by v1rtue of the fact that the

ST (Lol L1 5\ | VAR PTFIoadls 450 - MABrAboBIR] v e DAL FHORERSIRIRC ol ca
ol Ca ]S L ) 550 SR LB SV Hheute) oo ool ca

aUc ajJc

a! bbbbbbbcQchec! dQng‘]:E‘l ?&J@@@@Hatbm@ refqhélae%a%e@]s@ﬁ s:sa%]m] il ¢etar] c

alcalcalcalcal]calc aJ cal ca] ca] ca ca] ca] caUl ca] cal] c
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The present invention is susceptible of numerous modifications and
variations, all of which are within the scope of the same inventive concept.

20 With particular reference to Figure 5, a vapor-permeable and waterproof
sole, according to the present invention, is generally designated by the
reference numeral 110 in a second embodiment and has a shaped lower
element, now designated by the reference numeral 111, which is preferably
made of elastomer in this case also and which may be made of any rubber-

25 like material; a tread 112 is integrated thereon in the lower part.

The lower element 111 can optionally be provided with fine perforations.

The fine perforations 113 of the lower element 111 have a diameter of
less than 1 mm and their number is extremely limited. ‘

A rim 114 made of porous material is arranged along the perimetric_

30 border of the upper part of the lower element 111 and uniformly distributed
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The rim 114 made of porous material replaces in practice the channels 16
of the above-described sole 10.

A vapor-permeable membrane 116, interposed between a protective
element 117 and a filler element 118, is superimposed on the lower element
111, so as to rest on the raised portions 115 and form, in combination with
them, an air-filled chamber 119.

The sole 110 further comprises an upper contoured element 120
preferably made of elastomer or of any other rubber-like material which is
fully equivalent to the preceding one designated by the reference numeral 22
and is joined hermetically, like the element 22, to the lower element 111 and
to the membrane 116 along the entire perimetric band.

In this embodiment the air-filled chamber 119 is therefore connected to
the outside through the rim 114 made of porous material, which prevents the
penetration of dirt, allowing the ventilation of the membrane 116.

The presence of the fine perforations 113 in the lower element 111
allows to change the air in the chamber 119 without however affecting,
owing to its minimal size, the integrity of the membrane 116 with respect to
pointed objects and without allowing dirt to deposit.

With particular reference to Figure 6, a vapor-permeable and waterproof
sole in a third embodiment is designated by the reference numeral 210 and
is provided with one-way valves 211 arranged in channels, now designated
by the reference numeral 212, which are formed perimetrically by the
coupling between the lower element 213 and the upper element 214.

In this constructive configuration, the number of the channels 212
provided with the one-way valves 211 is limited with respect to the number
of the channels 16 of the above-described sole 10.

In this way, therefore, the compressive action of the foot on a2 membrane,

now designated by the reference numeral 215, which rests on raised
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material;
- -- said lower and upper elements and said membrane being joined
hermetically in the perimetric regions (26,27) of mutual contact;

10 the sole being characterized in that said lower element has a hollow
upper region (13) delimited by a border (14,114) with air passage openings
(16,212) formed in said border which extend radially and connect the
hollow region to the outside of the shoe, and said membrane being
interposed between said lower and upper elements at said hollow region.

15 2. The sole according to claim 1, characterized in that said membrane
(19,116,215) is associated, in a downward region, with a protective layer
(20,11:7) made of a material which has one or more of the characteristics of
being water-repellent, vapor-permeable or perforated, and resistant to
hydrolysis.

20 3. The sole according to any one or more of the preceding claims,
characterized in that said upper element (22,120,214) is obtained by
overmolding a compatible material on said membrane (19,116,215) so as to
provide said perimetric seal.

4. The sole according to claim 1, characterized in that said upper element

25 (22,120,214) comprises perimcfn'c rim (24) and a vapor-permeable or
perforated filler layer (25,118) which occupies the free region of the upper
element which is delimited by the rim, said upper element being
superimposed on said membrane (19,116,215) at one (27) of its perimetric
regions which is arranged adjacent said filler layer.

30 5. The sole according to claim 4, characterized in that said filler layer
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layer (20,117) is made of non-woven fabric or needle-loomed fabric.
~ - 8. The sole according to claim 1, characterized in that said air passage
openings are produced by the hermetic joining of said lower and upper
10 eclements, channels (16,212) being formed on the border of said lower
element (11,213).

9. The sole according to claim 8, characterized in that said channels
(16,212) protrude from the bottom of said hollow region (13) toward the
outside and are inclined downward. |

15 10. The sole according to claim 1, characterized in that the border of said
lower element (111) is constituted by a rim (114) made of porous material
which is joined hermetically in a downward region, said porous material
constituting said air passages.

11. The sole according to claim 10, characterized in that the lower

20 element (111) is thinner at its perimetric regions, said rim (114) widening
from the inside outward.

12. The sole according to any one or more of the preceding claims,
characterized in that said said hollow upper region (13) is internally
provided with raised portions (15,115,216) protruding upwardly from said

25 lower element (11,111,213). ‘

13. The sole according to claim 1, characterized in that fine perforations
(113) are formed in said lower element (111) at right angles to the ground
resting plane.

14. The sole according to claim 1, characterized in that said membrane

30 (19,116,215) is sealed, in an upward .region, with said upper element
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18. The sole accordmg to one or more of the preceding claims,
characterized in that a protective metal lamina for accident prevention is
integrated in said lower element (11,111,213).

19. The sole according to claim 7, characterized in that said membrane

15 (19,116,215) and said protective layer (20,117) are associated by spot
bonding with an adhesive which is resistant to hydrolysis and is of the type
commonly known in the field as Hot Merc or with calendered powders.

20. The sole according to one or more of the preceding claims,
characterized in that the hermetic bonding between said lower element

20 (11,111,213) and the upper element (22,120,214) is provided by gluing with
hydrolysis-resistant adhesives or by high-frequency welding.

21. The sole according to claim 12, characterized in that said raised
portions are dome-shaped and said membrane (19,116,215) or said

protective layer (20,117) if present rests thereon.



