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PCTI EP2003/ 007273 111111111 ERPROOF AND BREATHABLE SOLE FOR
_SHOES TeMhPWaP049%| d The pr%‘ﬁ\&“ﬂ\m‘“ on rel ates to pai/Ersi5AYSH

wat er pr oof and breat habl e shoes. 5 Background Art Plastic .
waterproof and breat habl e sol es f of® shoes are already known. One. of these
soles is disclosed in Italian patent no. } 282,196 by the sanme Applicant.
In.this case, the sole conprises: 10 -- a mid- sole with a menbrane nmade of

a material t TERPROOIF 2T FEBRE ter vapor,

associ at ed wv?% a lower protective IayerL@ggﬂ"eEmr%l?ﬁ%a that is
resistant tduhaicd]\Riekl water-repellent, breathable and/or perforated; --
a tread nade of .perforated el astomner that is joined perinetrically and 15
hernetical |y tThe peesendmmlommhitwm aaf ingpid vieideniabarpk 8o ghé bitsbhBRed 1N

WD 98/ 51177 b?( g_ sanme Applicant. is also known; it conprises a
preassenbl edRHEFTNOES. which there is a menbrane that is inperneable to

wat er angS Wter vapor, associated with a | ower protective

| ayer that is 20 resistant to hydrolysis,

wat er-repel |l e / ert eted by
an el enent thgit) 1%5@55?}%(?@2‘}@{" graraegglgb f&@%ﬁ%r gﬁgﬁg Qgen%}rgﬁ %’ﬁ% t he
menbrane and t@gep@pt@el yslek axedisededSin Sl’ﬂa'l‘i%ﬂ c%]c?lz% igy tbg}efﬂ The
insert is part of a m -soeand|310|nedtoget er Wlt sal d e

to a tread rﬁad’eeéppbéambrat ed plastic, which is overnol ded or assenbl ed |n

pl ace. In bot h &s}es the protective Iayer arranged bel ow the nenbrane is
s case, the sole comprises:

10 -- a mid-sole w1th a membrane made of a material that is impermeable to
water and penneable to water vapor, associated with a lower protective layer
made of a material that is resistant to hydrolysis, water—repellent, breathable
and/or perforated; |

 -- a tread made of perforated elastomer that 1s joined perimetrically and

15 hermetically to the mid-sole.

A waterproof and breathable sole disclosed in WO 98/51177 by the
same Applicant. is also known; it comprises a preassembled insert in which
there is a membrane that is impermeable to water and permeable to water
vapor, associated with a lower protectlve layer made of a material that is |

20 resistant to hydrolysis, water—repellent breathable and/or perforated

The insert is completed by an element that is overmolded or assembled in
place and surrounds the membrane and the protective layer and is joined
hermetically to them.

The insert is-part of a mid-sole and is joined together with said rnid-sble

25 to a tread made of perforated plastic, which is overmolded or assembled in

place.

In both cases, the protective layer arranged below the membrane is
meant to protect said membrane against piercing due to foreign objects

accidentally passing through the holes.

30 The protective layer is normally made of felt and is coupled to the
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menbrane in a breathabl e manner (by neans of spots of thernoplastic

adhesi ve which has for exanple a polyuret hane base), to allow the passage

of the-vapor fromthe inside of the shoe ovvard t he outside through the

hol es  provipglgd { s above .have
been conmerci al F{/ﬂlaevgl? %b%ggﬁ‘hgr%lé\lyégﬁggﬁomp reoﬁﬁs}%&%ﬁdmprg&%ﬁ%dged
to be capabladhesiverwhichniyasaforcexample amyugahaﬁefba@é) %dal‘l@\bethezj?ﬂgé%e '

bet ween t he croclimte insjde e shoe and the external mcro

they have b@&Ah¢ ¥aper ng'gnhgwem%dg dhe shoe hewaod the dutsyde throughrthelimles
t endency foﬁ?o(w’l [EreE:a 0 tear 10 due to the different traction
elasticity uusvm respect to the tread, with which it is

nonol i t hiscal | wj ﬂf‘éjscH@ H@E@I‘iﬁéﬁﬁpowq’xa%@{]e%n@oﬂgn&r }aégpt faﬂﬂ lfgxy

made of expanded ol yt etra |'uor oet ene, WhicC

material, wyehrs hde andare ungnimsuskr sckedwieigpidtdbe d blé :
requi rerrents nmust be very el astic l?g and flexible. Acc a di ngf%sﬁﬁh@%

nmenbr ane i s COH&6H EXF}éa%&fs SF@CﬁHWI %’)%Cﬂravamrr between Ha mlprcmiunateamsedeast ic
el ongati on t p , h. L he:.el neri,c tr (PVC,

TR, pol yur et an%% QJP)% e?{eégfq!eﬁg croﬁ*m@g ﬁéﬂf sha"&ug’ﬁﬁﬁ Ql’éigféﬁdhave
accor di ngl y drawbscks heRiding CaUPErdfaPtEs! | ' 0
and loses its vvatcer prloof nelsg Ee prlg?gcfftﬁiévtgﬁgf:ﬂ?gqu tH %ﬁgﬁggﬁqgﬁre

whi ch i slOhodugltpyhendaffersmt tmltmclastlmy lmocﬂlahlsbeﬂh réspmﬂ tonAe kadoWwitl S

own, to absonb he t ensi nduced the mati ons of the sole. In
order to re?ﬂh&‘g t{SHBOBPgﬂBﬁ?‘hXﬁSS?IHQ Pgap F‘ [Mscl osed in :

The membrane is in fact normally made of expanded
polytetrafluoroethylene, which is a scarcely elastic material, while the tread
by its very nature and due to its operating requirements must be very elastic

15 and flexible.

Accordingly, the membrane is unable to absorb the flexural stresses that
produce an elastic elongation of the polymer, of which the elastomeric tread
is made (PVC, TR,_ponurethane, rubber, et cetera), in movements, during
use and accordingly tends to tear because its elasticity modulus is exceeded,

20 and loses its wéterproofness. | )

The protective element below the membrane, which is normally made of
polyester felt, has been found unable, on its own, to absorb the tensions
induced by the deformations of the sole.

In order to reduce .the élongation, the strﬁcture disclosed in

25 WO 02/32246 .Al has been adopted; this patentl describes the use of

composite materials with a high ultimate tensile strain and low elongation,

but the insertion of said materials is expensive and also causes a general
stiffening of the shoe. |

Furthermore, the problem of the breakage of the membrane is not solved

30 permanently, because of the reversibility of the phenomenon of
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t hernopl asticity of the pol yurethane adhesive used to |am nate the

menbrane w .. | ayer; the thn oi pt _of sai d adhesive (for
~ exanpl e G\é\ﬂ- ?rrb@ﬁ ﬁﬁifc;téjt %{ﬁmﬁ\f’ t%%{%@aﬁgﬁ@%ﬁF‘WFe__s‘{s;e r ¥ P \/133(?80‘31@) at
whi ch t he haf t . r ; t 4 i.ph I
seal 5 on Pﬁgﬂg%%aﬁgﬁfgﬁﬁnfe‘éﬂégﬁeﬁ mhoé trﬁgﬁﬁidmgr?pirgé@u%g@g#vgh fr:c;ilt han
the el ti ngxasaple @5 °(hés polfaailewentkan the semperatare (for erasipsl 180IC)dYr i ng
the nor mal ﬁfp%”ﬁ{;:it on, of ttig&shoe.and g_t;%i ng . use of the shoe (for exanple
when wal ki n‘g pelymhercthat coRgtittes the teead and mysy formp agyeripheraksgalg
t enper at4r mcﬁgﬁ%rmﬁm lgrl&/egf\édtllnqg tﬂggﬂ{)ld the thernoplastic adhesive is
e i

reactivated an VI SCOS I'S reducéd considerably (it is known that

viscosity is g oresHichenipanahdr ; ] [.on of
sai d adhesive by hg fels'?ilgbl'hi S ngggsrﬁ%e}]té?g Réﬂew%%ﬁgﬁn%%%gggﬁggélggere
is no | ongenaneheughched tthedirireg the aidrovalapiexiuetiencefithe 8Ho@faridh@usRgbr ane
to the felt Iay&l? stressto ich the sole is subjected during use

r, ALl th
i s t heref or¥se Of aHishogq(fog ¢xam Bre, W g erghet tamnae duringrthel ens

descri bed %i@ﬂx\ﬁ% p‘EE{O%Qprobl emis entirely newin soles with respect to
ot her uses tor V\ﬁl:li C 0 a nenbrane that is inperneable to water and

perneabi@ to \ByoOrlrehshitipe dtempdtatures’ f RiHRACaH r{hghe%kftgﬁggir?;oﬁfs thg 1N

fact not required, for exanple, for producing |am nat 0 be used
as a |ini nghormeplagiiger adh¢mivause reactivdtedased ttheperistonigs n tddviced der
of the tenperat re% re ghed . . .
considerably 8 1s known that viscosity is a function of temperature),
allowing complete absorption of said adhesive by the felt.
This means that once the assembly cools, there is no longer enough
15 adhesive to allow adequate coupling of the membrane to the felt layer.
All the stress to which the sole is subjected during use is therefore
transmitted to the membrane, which tears due to the problems described

above.
This problem is entirely new in soles with respect to other uses for which
20 amembrane that is imperm'eable to water and permeable to vapof 1s used.
This performance at high ‘temperatures is in fact not required, for
example, for producing laminated fabrics to be used as a lining on an upper,
because in such cases temperatures on the order of the temperatures reached
in the molding of soles made of polymeric materials aré never reached.
25 In these cases, a maximum temperature of 100 °C can in fact be reached.

‘Disclosure of the Invention

The aim of the present invention is therefore to provide a waterproof and
breathable sole for shoes having an improved structure that is capable of
eliminating the drawbacks noted above in known types, which lead to the

30 teai'ing of the waterproof and water vapor-permeable membrane.
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Wthin this aigy;q ' | i ' o.nat_re e.i.n any case

t he water proofWelg@Elan k%?éa?‘ha%]ﬁcﬂt yrb\%ggltga%%el ?lloéslsgg ’?éwtel%?c&cg.mﬁg%/ e

obj ect is tthepwawrpeoofiess ant brtatthabiityodapbiitibs BAhd s6ll ar  constructive
conplications with respect to known soles.” 5 Another object is to provide a

sol e whose costmather cabjpet ii$ i toe provide mesphctthato does nostentsil jaeivaldry pes.
This ai mand these,and other .objects that wil|l beconme better apparent
her ei naf t er CARETCHRY & ¢emPhirations Mt resrecs te kpowa selsse sol e for shoes,

having a_structure, that .cqonprjses: .10 -- md-sole with a nmenbrane de of
a material tham(ghFWbﬂ‘?‘Fga‘ﬁlté’ PEov t%rsoi?ld” RIETEQHIS c2REQCORPELIYEpYithand

i s associ atF&P'eEt ﬁ?ﬂiic#t&%f%n'ow dyrotective layer made of a naterial
ydrol '

that is resistant to rolysis, er- repellent, breathable and/or

perforated; --This afdai®dics! afi¢Idthendbfects BROWAIl baHme ShdifirEharent
perimetrically and 15 hernetically to the md-sole; said structure beilng

char act er i zberdinaftemtare sachievedryne meaterroof arsld breathabksisdlerfot estivey e

| ayer by means. of a ther eactive adhesive. Brief description of the
drawi ngs FuP#KEe %ﬁm&rg%gtt?%pélﬁa&advant ages of the invention will

beconme ;20 bett ; f L ri_ptj.on.oft some
enbodi rrelﬁt st %er?ﬁe%% BP@W%& @%&%ﬁ%@éo&dﬁgﬁgﬁ%ﬁﬁbgﬁ% IgRSHAFRPleNtq e
acconpanyi ngva(iéﬁmlﬂq&me%%" & Wvater vapor and is associated in spots with a lower

protective layer made of a material that is resistant to hydrolysis, water-

repellent, breathable and/or perforated;

-- a tread made of perforated elastomer that is joined perimetrically and

15 hermetically to the mid-sole;

said structure being characterized in that said membrane is associated with

said protective layer by means of a thermoreactive adhesive.

Brief description of the drawings

Further characteristics and advantages of the invention will become

20 better apparent from the detailed description of some embodiments thereof,

illustrated by way of non-limitative example in the accompanying drawings,
-wherein: |

Figure 1 is a transverse sectional view of a waterproof and breathable

sole for shoes having the structure according to the invention, in a first

25 embodiment thereof:

Figure 2 is a transverse sectional view of a waterproof and breathable
sole for shoes having the structure according to the invention, in a second

embodiment thereof.

Ways to carrving out the Invention

30 With reference to Figure 1, a waterproof and breathable sole for shoes



Figure 1 is a transverse sectional view of a waterproof and breat hap$ eJAN 2007
sol e for shoes having the structure according to the invention, in a first

~ 25 enbodi werdodidegsesof ; Figure 2 is a transverse section ' of a

wat er proof and breat hable sole for shoes having the st?é%%h’f%ﬁéﬂg’&ﬁr ding to
the invention, in a second enbodinent thereof. Ways to carrying out the

I nvention 30 Wth reference to Figure 1, a waterproof and breat hable sole
for shoes 0 9 JAN 2007 WD 2004/ 004505 PCT/ EP2003/ 007273 5 has, in a first

enbodi nent,, a-structure th conprises a md-sole 10 that, js_ conmposed of a
menbr ane 11135 dB HE ﬁﬁ@ﬂl%enf,%ﬁmmr FeapRIIses a maidesolanld thatrisabl e

-t : I | | de f I f
expanded potgPBPREl o SmERNTERE) Pt a Tt B Yp0itM] WP heritsabie fo 12
made of synywagir endplesiieableansl mspvhpbeqnoﬁmn@ycaﬁmes@mn? fhipgieshye 13,

with a |lower protective |ayer 14 made of a material that I's resistant to
hydr ol ysi s, madeeforr expanplnof axpaadedipelytettifinorethivleatpdlamipatideontd ¢ a
pol yester felt. The structure further conprises a tread 15 e of

el ast omer, YHRRPTUIE {nr?ﬁﬁug# Y %Q%Mtﬁmn‘gmé@“&@&%wwaéﬁdéxm & in

pl ace on th ' i ' A=) R ' ereto
(see the 'bo%ch gbflg&h%ﬁgg 1%3?’%%@?‘?@358@% Hyéagflgi ?@dgié%o?ré%e&i 410 t he
i nventi on, that istresistamt doibydrblysas;t wateradpelient)diresthiable andiorangfdrhteds

Adhosi ve. TR, GHUSCHIRHives ar e adhosi ves that are per e known i n
anot et eohRel b AN oLSubRRLES, BB RS SR
overs, 5, SSSERIOITET Al Mok P ket A Oy b o
t enper at ur esolenl ®andris tperahéwivallysjoined hemmetioally therete (betethe borders 1e hi gh
that surround its edges in Figure 1). '
According to the invention, the structure is characterized in that said
membrane 11 is associated with said protective layer 14 by way of a

15 thermoreactive adhesive.

Thermoreactive adhesives are adhesives that are per se known in another
technical field; they are in fact used for eXample to produce barrier fabrics
for surgical uses, which are formed by two or more layers of different
materials that are laminated together. | | '

20 Said fabrics in fact require repeated sterilizations in an autoclave at high
temperatures in order to allow-their reuse, and it is evident that the high
temperature reached during the sterilization operation must not cause the
separation of the two or more elements that constitute the barrier fabric.

These adhesives, due to the terhperature, pro'duce.ma.ny intermolecular

25 bonds (between molecules), thus forming a three-dimensional structure that
is partially rigid and in any case thermally irreversible.

The bonds occur between the NCO and OH groups that are present in the
molecular chains that constitute said adhesives.

Theﬁ_noréactive adhesives, usable for the purposes of the invention are,

30 for example, thermoplastic polyurethane adhesives which are manufactured



tenperature reached during the sterilization operation nust not causggtdN 2007
separation of the two or nore elenents that constitute the barrier fabric.

. These adh®$i2weg04shie to the tenperature, produce many i peeEpRloS6ithRr 25
bonds (between nol ecul es), thus formng a three-dinensional structure that

is partially rigid and in any case thermally irreversible. The bonds occur
bet ween the NCO and OH groups that are present in the nolecular chains

that constitute said adhesives. Thernoreattive adhesives, usable for the

Dhes: ves bl Hre O O T A G SRy, iR B abiieP e Radfehane
PCT/ EP2003/ PU7SCHAETH FPe 6060pany SCHAETTI AG Switzerl and, and narketed

under the name - PU SCHAETTI FIX 6050. Practical tests of the use of these
t her nor eact i vé@raetiedli tests afothgsisecifahese therspameactive adhebiveseo adsouiste inhe

rotective | ayer,14 have sh t.hat, their 5 | ecul af bonds do not allo
ﬁm ti ngI \z;ndsl?;\%‘éothﬁﬂn&mvbo{@“ﬁi' “flghﬁ‘é% Eék&élvsﬁjab'ﬁétiédhéxw opy that theiry \(,)Vf
th tectj ' ' . d
hus ar | oo DieRdEbolls, & SEERNAY HEing aREWBLANAY of BiaNTORRERGEY, OF

(menbrane 14f +theehthedivehby| theerfelt4df thel prbiestiveoisifert 12, revkmues ahet he
menbrane 11 due to its el a}sltici ty .10 m)dgl us bei nga%?xceedg{j. Wth

referenge n&APAratiPnge éhe mempsang dﬂo@ﬁdamsm@mltbesdibﬁbmion S)Igdéls in
T10c vt o Sy o I EeP pRlsSHERHES R bERE L L B or BihERE I8 rent "and

in which there } E“%HEJ ol g P I 1S
i mpernmeable to ‘bﬁgt glrl an ‘%ﬂ?‘n%g’%?%@ﬁ% %?%%%?aﬁ% r}gr @{: ﬁé ligoﬁ#g?%fﬂgl |y
avai | ablle, frodidusibping ercezdetl. expanded pol ytetrafl uoroet hyl ene), which is
| am nat ed over a supporting nmesh 112 nade of synthetic material and
associ at ed by syoths referentieenoweta Figusiet B, a whtanprogfi ane dreathabley eslelfiot nade
of a material that is resistant to,.h drtol ésis, 20 wat er-repel |l ent,

y

breat habl e SREPSr Berdr oiesPBE, Sbedi a$oRy Sipustugee| that  comprises a

preassembled insert 110, which corresponds to the mid-sole 10 of the

previous embodiment and in which there is a membrane 111 which is made
15 of a material that is impermeable to water and permeable to water vapor
(normally commercially available, for example made of expanded
polytetrafluoroethylene), which is laminated over a supporting mesh 112
made of synthetic material and associated by spots of adhesive 113 with a
lower protective layer 114 made of a material that is resistant to hydrolysis,
20 water-repellent, breathable and/or perforated, preferably a polyester felt.
| The insert 110 is completed by a perimetric element 117 that is
overmolded or assembled in place and surrounds the membrane 111 (with
the mesh 112) and the protective layer 114 and.is joined hermetically to
them. " |
25 Theinsert 110 is Joined to a tread 115 made of elastomer, with through
holes 116, that is overmolded or assembled in place thereon.
In this case also, the structure is characterized in that said membrane
111 is associated with said protective layer 114 by way of a thermoreactive

adhesive 113.

30 The method for obtaining the described improved shoe sole is based on



The insert 110 is conpleted by a perinmetric element 117 that is oyg ?ghdm#
or assenbled in place and surrounds the nenbrane 111 (wth the nesh 112)
~and the pwdamotnoasos ayer 114 and. is joined herneticall 5 . The
insert 110 is joined to a tread 115 nmade of el astoner, \llﬁmc{rlzgptz@?@%%@ hol es
116, that is overnolded or assenbled in place thereon. In this case also,
the structure is characterized in that said nenbrane 111 is associated .
with said protective |ayer 114 by way of & thernoreactive adhesive 113. 30

The met hod r .ohtakni ng t descr i bed i oved,.shoe sale is.based on 0 9
JAN 2007 v@%é%ﬁo&sﬁ%ﬁﬁgﬁz&%/ %%aﬁr%sgpéﬁ inorelatierwithi the t he
sole parts ?ﬁef@h@ql&ﬁggdirﬁeﬁﬁlcﬁtthgﬁ?%ﬁthoﬁ_he preferred enbodi nents of the
~invention. 1n practice it has been ouné that the intended ai m and objects

of the presentlni prticecin Hasvisedhefourat ihay gb irﬁeﬁdé@taﬁhpﬁﬁ&fobﬁ‘éﬁs%te%fehabl e
sol e for shoes having an jnproved structure has in fact been”devi sed which

el i m nat es Preseat myentken bayes beeniachigviedown t ypes which lead to the tearing

of the terproQf and vapar- perneabl e nmenprane, w thout reducing the

wat er pr oef ness ‘gnﬁvatﬁﬂér&PgaB‘i“fi}PﬂFagkﬁﬁelScﬁg?q 3grc§hcm‘s thayirg| an opravedover

t he manuf ac S 3 -1 | rticul.ar . copstructive

conpl i cati o%ﬁslﬁgmm?% Hr%?pl)leggtcﬂb gglggﬁeven q gﬁgﬁhs%ﬁﬁ@a&% 9 ﬂ%‘ﬁ&‘% ?‘Fﬁ?ed

concei ved i bysksownt types ohichinieidus thditédregs ichthe We*ﬂrbgﬁt' %aprgf-l of
e s tay

which are within the scope of the appended clainms. Al t et al
further be pepngakle wimembrans; twithoutal redusjogvathent wagrptonfress. and

practice, the. gi i ORS .he any.,accqgrding to requirenments. The

di scl osur esgf%%gﬁﬂﬁzﬁﬂéﬁﬁﬁaﬁp%y%?@ﬁ No.  PD2002A000187from which this

appl i catjpon ¢l aifheBubo" it MhfufaBAfEPSTHR! BT e YndC GhEN Bartidular’ N
constructive complications with respect to conventional soles.

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

All the details may further be replaced with other technically equivalent

15 elements.
In practice, the dimensions may be any according to requirements.

The disclosures in Italian Patent Application No. PD2002A000187from

which this application claims priority are incorporated herein by reference.



WD 2004/ 004505 PCT/ EP2003/007273 8 CLAIMS 1. A waterproof and breoaé hakl go7
sol e for shoes, having a structure that conprises: -- a md-sole conponent
. (10, 110)Wﬂmhmw4$mnbrane (11, 111) nmade of a 5 materi acriEpdfoslodr2rs |

| npermeabl e to water and perneable to water vapor and is connecte

spots with a lower protective layer (14, 114) nmade of a nmateri al that S
resistant to hydrolysis, water-repellent, breathable and/or perforated; --
a tread (15, 115) namde of perforated el astomer that is joined 10
perimetrically and hernmetically to thgyc ent (10, 110); said structure
bei ng characterized in that said ne , 111) associated with

193). "2, The sal £ Mool pRistiEIChoR, Egﬁéﬂt’éseit"a&eltf ARG Bt Sec

in 15 thatcomptsesnbrane (11) and said protective |ayer (14) associ at ed
therewith are joined hernetically to said tread (15), which is overnol ded
or assenbl ed a2 mideseleccompoaedt € bOpdhONtwithod mémbFie: ¢bl el bhy inngtid bE a
structur accordll\rglaio claim. 1 characterl ed in that sai d nenbrane, (111)

and sai d pr@?&tq é@émp@mbt%@ Water gnd-permea gt@dW'étetmpr amdtis a

bl
bver mol ded yiiecEed oy Bhaf Wt 2 o BBty FORTG (T4 44k 058 108 aang
sai d prot echateridlagiest l(Slﬁe‘b)stand to shydrolgsist @vét'é?—'i‘bpél?éri‘fetﬁréﬁdh%le %ﬁ%r
i nsert (110) I%QJI ng. coupled to said tread (115) which is overnol ded or

assenbl ed i Perpprated thereon 25 4. The sole accord| ng to one or nore of the
precedi ng cl ai m; é Ziﬁ 'Sﬁed | thét sgi d thernoreactive adhesive is a
t her nopl asti'c @ pBES hB¥AfFe pPeHeraje tt?éﬁ?@m@éctthaﬁe isdyeiniedes to
jorn inygp u?wﬁ"f f‘ﬁﬁd etﬂ:llii tBRHe éHm@oH@ré)te@'Oaétlb ' inpermeabl e

to water a per nea e to wate vapor an e Iayer (14, 114)
made of a ngfi@rk@lichirdt befg characterized in that said membrane (11, 111) is
associated with said protective layer (14, 114) by way of a thermoreactive
adhesive (13, 113).
2. The sole having the structure according to claim 1, characterized in
15 that said membrane (11) and said protective layer (14) associated therewith
are joined hermetically to said tread (15), which is overmolded or assembled
in place on said component (10). |

_ 3. The sole having the structure according to claim 1, characterized in

that said membrane (111) and said protective layer (114) are part of a mid-
20 sole (110)-with a preassembled insert that comprises a perimetric element
(117) that is overmolded or’ assembled in place and surrounds said

membrane (111) and said protective layer (114) and is joined to -them.
hermetlcally, said insert (110) being coupled .to said tread (115) which is

overmolded or assembled in place thereon.

25 4. The sole. according to one or more of the preceding claims,
characterized in that said thermoreactive adhesive is a thermoplastic
polyurethane adhesive.

- 5. Use of thermoreactive adhesives to join in spots a-membrane (11,
111) made of a material that is impermeable to water and permeable to

30 water vapor and a protective layer (14, 114) made of a material that is
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wat er-repel |l ent,; breat hable and/or perforated, in order to provide o
. wat er pr ooWHa+/HHElt habl e sol es for shoes. 6. The use acR6TEFHYPEH2H ai m 5,
.characterized in that said thernoreactive adhesive is a thernoplastic :
pol yur et hane adhesive. -5 7. A nethod for maki ng a wat er proof. and breat habl e
sole . for shoes that has a structure hawi ng a md-sol e conponent (10,

110) with a nenbrane- (11, /111) made of a nmaterial that is inperneable to -
wat er and paEsiSHELeta iy dElysisy apater-aapellens ohreathable randpon penfarated, | imwer

t.hat. is resistant to

ive | . de_of L al
vdr ol ysi s, iiebls pepdat T REsnd EBERLR5<IR fof & ea: “a tread (15,

115) made of per Fla 1S,k Q 1 REeR i gal |y _and.
ner et ol Ly 15 TRe0s5 asSRAEE BlrlailG, ok ehib BoFRAL fPmnbrfililive, o
sai d nmenbr angihedive it kltheérmorsiastic F;Sdlgaﬁéﬂh‘éﬁe-dcﬁﬁé@ive(.M, 114) by way of a
thernoreactive adhesive (13, 113). .8. The sole having the structure
accordi ng t o clVah méthoarhdonmadngexd waterproofhmatd batcathhbky solecfetshors that
adhesive (131, 113) for a.thermally irreversible_ _three-dinensional
structure wihas # FBIGRTCAaVIRE BorHe-iRleRamPREenh (40, A0y rwithsa prembrans n

ccor di ng ¢ o0 4 3G of AP TRCkaL S REUSRHERDIO 15 it and pefibabi o
adhesi ve (13y3{k3)vdpeirnEnd it hesomaleted ir Qypors iR 4 gb%r pgbf&@ﬁﬂeolraggre (14

structure with intérnol ecul ar bonds between NCO and OH “groups p t in

mol ecul ar chhi4)s mefdes aifdat matemakabat ve redistantv éo hydralysy, Wiet@efeitent,

e, A Sl Sl B A o o

ol ecul ar chPhd SpEe REFMACARN SRR & InCilprbait (0SB, 1"

_ ' comprising a step of connecting said membrane (11, 111) to said protective
layer (14, 114) by way of a thermoreactive adhesive (13, 113).
‘8. The sole having the structure according to claim 1, characterized in
15 that said thermoreactive adhesivé (13,113) forms a thermally ifreversible
three-dimgnsional structure with intermolecular bonds between NCO and

- OH groups present in molecuiar chains of said thermoreactive adhesive
(13,113).

20 9. The gse according to claim 5, characterized in that said ‘
thermoreactive adhesive (13,113) forms a thermally irreversible three-
dimehéidnal structure with interrnoléqular bonds between NCO and OH .
groups present in molecular chains of said thermoreactive adhesive

(13,113). |

25 10.The method according to claim 7, éharacterized in that said

| thermoreactive adhesive (13,113) forms a thermally irreversible three-
dimensional structure with intermolecular bonds between NCO and OH

groups present in molecular chains of said thermoreactive adhesive

(13,113).



