SHOE WITH BREATHABLE AND WATERPROOF SOLE AND UPPER Technical Field  The
present invention relates to a shoe with breathable and waterproof sole and upper. 5 Background Art
It is now well known that the comfort of a shoe depends not only on its correct anatomical fit but also
on correct outward permeation of the water vapor that has formed inside the shoe due to perspiration.
However, this permeation of the water vapor must not.compromise 10 the waterproothess of the shoe.
Traditionally, breathable shoes are shoes that use natural materials such as leather or equivalent

products, which h (g m i %a%elm i&;ézpteggec use of their permeation
properties, do not%%ﬁe\glt%?\ﬁgﬁr% @6@1 d ﬁ) &tﬁié\é\H%n‘;JPféi r this
reason, shoes witlTaghuppgrAnade of leather (or the like) coupled with a lining provided with a
breathable and waterprogf membrane (for example made of a material such as Gore-Tex or the like),
sewn or glued to an insold"halkeHath HEYATH IS e ol feW Y edrssiAtha mian brsaiblt tidse shoes,
it is critical to pay afteetinndo bk 20 apbef the regions where the insole and the lining connect to the
membrane and th soﬂe, in order to avoid even the slightest seepage of water from outside.  Most of
the perspiratioﬁ ofﬁﬁé—?%%g-%é%rated at the interface between the sole of the foot and the sole of the

shoe, which is typically 25 made.okealymens matenaldbiseyiden; haldhe parapiriiomhashas

formed on this interface is unable to evapgQrate, consequently condensirg% on the plantar insert on
which the fool rests GRS SARH FEBhHEPBE (RIS DL pFAHEA YA E e B THRAAIP PO Lipher.

Accordingly, shoesvthiat haperhieathabferand iairiprdefselesihave 38 gavatieen studied for years. 2
One of these soles is disclosed in US-5,044,096 andlgn EP-0382904, and consists in dividing the sole,
made of plastic material TS TS 1475 RHRHISRGRT N K irf TR TBYM PR I ROFMBFATRISRat is

impermeable to waterveandrbreathableofidasehior. example of a material such as Gore-Tex or 5 the like)

and is joined perimetric nd hermetjcally tq the two layers, so as to hinder any water infiltrations.
This sole ensures correﬂ%g% fﬁﬂ%/hﬁi)tﬁe#’é)se% 15rekfge BthingdBrRaLIsH ter vapor

between the envirenchent iksitethe shpévahshtheredtersabenviiohmenteat thelsamedimecensuring the
necessary waterpig I];ngfs %a\’yjtr\}\/é% &?ti}lodgé(&egel%ﬂg@ (i)qj%girgdp\évr%%gition properties, do not

ensure good waterproofness and indeed absorb water rafher easily.
15 For this reason, shoes with an upper made of leather (or the like)

coupled with a lining provided with a breathable and waterproof membrane

(for example made of a material such as Gore-Tex® or the like), sewn or

glued to an insole, have now been in use for a few years.

In the manufacture of these shoes, it is critical to pay attention to the
20 seal of the regions where the insole and the lining connect to the membrane
and the sole, in order to avoid even the slightest seepage of water from

outside.

Most of the perspiration of the foot is generated at the interface

between the sole of the foot and the sole of the shoe, which is typically

25 made of polymeric material; it is evident that the perspiration that has
formed on this interface is unable to evaporate, consequently condensing on

the plantar insert on which the foot rests. Only a small percentage of the

perspiration evaporates through the upper.

Accordingly, shoes that have breathable and waterproof soles have

30 now been studied for years.



To provide a completely waterproof shoe, it is possible to couple a waterproof breathable sole to a
waterproof breathable upper such as those described. The step of waterproofing the regions
connecting the insole and the 15 lining to the membrane is also critical in the manufacture of shoes of
this type Summary of the invention The aim of the present invention is to provide a shoe with a
sole and an upper that are breathable and ensure complete waterproofness. 70 Within this aim, an
object of die present invention is to provide a shoe with breathable and waterproof sole and upper that

is structurally simple to gbtain. Another.object of the, present inyention is to provide a shoe with
breathable and waterpro PEoRd gh?ﬁ%ﬁ% Ftﬁaé&sﬁ Oﬁgarfé)nﬁ%&?rdé% f@i%%ﬁ&%ﬁ%’ﬁirect
injection of polymerid masrias. in dinothey dixjecilof thedredeplaiienimsrialioiptovide dsskee with
breathable and w roQf n r that js tough and durable. nother object of the present
invention is to provi %Pﬁﬁggﬁgvﬁ?%éé%%?a&e%ﬁépﬁa ggp?ogj}esncl) eraa?r?dt%%plesr {Wﬁeég}le%@e 10
manufactured withB0ct e htsrihkBls{amd aier teshmplsgidss matdiivg sichaasddeesd ant ather

objects that will bagan betign apRsHEnt %@fﬁmﬁ%m&e&@&%ﬁ%ﬁxaﬂfh8w%q§§g%§oa“d

waterproof sole and upper, comprising a breathable and waterproof sole and an ass that is
associated with s&tdl @ogér’rﬁeérﬁﬁb\}yé‘ﬁ@rréﬁfﬂéﬂaéﬁalﬁs constituted by: - an external breathable upper, an

internal lining and, betwegfidhem, adiigathableand waierpropkmemians.  ai akleagtpartially

perforated or breathable insole, which is joined at least to said upper and said membrane, said

breathable and Wﬁ%?ﬁ?&&?s%félﬁéﬁr?élgt%‘é%ﬁ BapeaIDetYy esie Fhroravdr opnaeid Hsdden iy, w8l shoe
being characterizeghin that sgierHppenisiRYided withiRassagestoawassssaiddnampbrrpesiarthe

polymeric material during the overmglding of said sole, said passages being arranged substantially at
the connectinE;Oreg\?’c?ﬁeﬁ%%ﬂ%%’ﬁSgam%lprﬁé%%ﬂ&%g?ﬁt?ﬁ%#%ﬂﬁ@%%’ié’i’é‘%&ing joined hermetically and
perimetrically to said 15 @ssprobiviénasaishfrenagtingkagions shadvantageaisly, theciyseation

ises a shoe with breathable and waterproof sole and upper that comprises a breathable and
wator S gﬁﬁﬁﬁgﬂg 885 ated’ ﬁ{%ﬁrﬁﬂxﬁgma@@gﬁ %ﬁﬂefe%%%t% Fsole and

waterproof sole and an sy
is constituted by: described.

The step of waterproofing the regions connecting the insole and the

15 lining to the membrane is also critical in the manufacture of shoes of this
type.

Summary of the Invention
The aim of the present invention is to provide a shoe with a sole and
an upper that are breathable and ensure complete waterproofness.

20 Within this aim, an object of the present invention is to provide a shoe
with breathable and waterproof sole and upper that is structurally simple to
obtain.

Another object of the present invention is to provide a shoe with
breathable and waterproof sole and upper that can be manufactured by

25  resorting to the direct injection of polymeric material.

Another object of the present invention is to provide a shoe with
breathable and waterproof sole and upper that is tough and durable.

Another object of the present invention is to provide a shoe with
breathable and waterproof sole and upper that can be manufactured with

30 conventional systems and technologies.



20- an external breathable upper, an internal lining and, between them, a breathable and waterproof
membrane, an at least partially perforated or breathable insole, which is joined at least to said
membrane. said shoe being characterized in that it comprises a waterproof inshoe, which is at least
partially perforated or breathable at the region of said sole that is assigned to vapor permeation, said
inshoe being associated in a downward region with said insole and having a perirnetric edge that
completely overlaps the connecting region between saidsinsole and said breathable and waterproof

membrane so as to provide a perimetric 30 upper to said inshoe, said breathable
and waterproof sole be|n1§1 ﬁ%ﬂr‘i‘éﬁ Elakl‘ %e‘ﬁ\ﬁ W%ﬁlﬁﬁ%%&@?%ﬁ? S0ANPIEFHNd at the
exposed portion, iharginaftsalairmsbbevwhguha;ﬁﬁeetlngtmbreamhaiﬂmgmemmbﬁﬁﬂdﬁabﬁoﬁﬁﬁﬁponds to
the region as&gne(%P a atl n, venien Yy dhe inve prises a method for
manufacturing a 5 rsg o E atg)r ef%gngg e W % nsists |ne ?I’rllj czfrbﬁsrsﬁg?rg%g% tIé%\st one
perforated lower s@%quéﬁ,d wﬁn@n@?mgm@ mpmalaﬂ begathadid Enchwstiesprddlymembrane element

on said at leastone perfgr%?@)l?é’f/&{ll%\fgg’thable upper, an internal lining and, between them,

a breathable and waterproof membrane,

— an at least partially perforated or breathable insole, which is joined

at least to said upper and said membrane,

said breathable and waterproof sole being at least partially

10 overmolded on said assembly, said shoe being characterized in that said
upper is provided with passages toward said membrane for the polymeric
material during the overmolding of said sole, said passages being arranged
substantially at the connecting region between said upper and said
membrane, said sole being joined hermetically and perimetrically to said

15 assembly in said connecting region.

Advantageously, the invention comprises a shoe with breathable and
waterproof sole and upper that comprises a breathable and waterproof sole
and an assembly that is associated in an upward region with respect to said
sole and is constituted by:

20 — an external breathable upper, an internal lining and, between them,
a breathable and waterproof membrane,

— an at least partially perforated or breathable insole, which is joined

at least to said membrane,

said shoe being characterized in that it comprises a waterproof inshoe,

25 which is at least partially perforated or breathable at the region of said sole
that is assigned to vapor permeation, said inshoe being associated in a
downward region with said insole and having a perimetric edge that
completely overlaps the connecting region between said insole and said
breathable and waterproof membrane so as to provide a perimetric seal, said

30 upper adhering to said inshoe, said breathable and waterproof sole being



arranging at least one breathable clement on top of said breathable 10and waterproof membrane
element. covering with an adhesive film the surface of said al least one breathable element that lies
opposite said breathable and waterproof membrane element, overmolding a peripheral skirt on
said at least one perforated lower Iclayer and laterally to said at least one breathable element,
removing said adhesive film  The invention further comprises a method for manufacturing a
perforated portion of a breathable and waterproof sole, which consists in injecting melted polymeric

material into a mold constituted by a female 20 mald part apd an upper closing mold part, said female
mold part being pr mejlﬁﬂhpﬁggﬁhﬁgﬁaim tSHfatPHro c&: iPnie HirsifoHRRSKIBA $hidhold

opens and are locatgmatdhporegion o said sdlespirtionlassignaddavapeepepmeatieimplatedike .
sealing means being infer ith interference petween the apex, surface of said pin-like inserts an
said upper 25 clos?r%l{rgr% %%'a‘?rlgagcr%?égg&?%t%ntg? tﬁglﬁrrla%\snsﬁg%eﬁS{q:ﬁ?&oér%ﬂg}sgfé)ﬁstics and
advantages of the inventiamviihisecymenbettecapparentisose the deseoption af-semetrafersed hut not

exclusive embgdjrg@%%%eﬁ{diwﬁggg&% gygyw%pgnc-gn"sliliértlg iexample in the 30 accompanying

drawings, wherein: 5 Figure 1 Is a‘transverseé sectional view oFa portion of a shoe ac_cording to the
invention, in a first embodingextfibigune 1B iisgaapéespectiveviéur attheypeitiasof sheoe of Figure 1;

Figure 3 is a transverse sectional view of pprtiorwfa arigtion of 5 said first emhodiment of the
R ErEhabLticig ViaF B HoRER BRI shoe

shoe, according to the in‘\‘/e%rﬁ%rﬁ%m& I%ngﬁrg 488 Fari . .
according to the invention, ¢femsetond@mbbtinsenne peFigute dlisveesthematic transverse sectional

: . i : : . 4
view of a first mold for p@vég}gggsiglgegtt?eggt uosneedk;?egt oa%ﬁeagfeonrq%ltrlltg (;[1?1 tFolgu(g? said breathable

10 and waterproof membrane element,

— covering with an adhesive film the surface of said at least one
breathable element that lies opposite said breathable and
waterproof membrane element,

— overmolding a peripheral skirt on said at least one perforated lower

15 layer and laterally to said at least one breathable element,

— removing said adhesive film.

The invention further comprises a method for manufacturing a
perforated portion of a breathable and waterproof sole, which consists in
injecting melted polymeric material into a mold constituted by a female

20 mold part and an upper closing mold part, said female mold part being
provided with pin-shaped inserts that protrude in the direction in which said
mold opens and are located at the region of said sole portion assigned to
vapor permeation, plate-like sealing means being interposed with
interference between the apex surface of said pin-like inserts and said upper

25 closing mold part.

Brief Description of the Drawings

Further characteristics and advantages of the invention will become
better apparent from the description of some preferred but not exclusive
embodiments thereof, illustrated by way of non-limiting example in the

30 accompanying drawings, wherein:



10Figure 6 is a schematic transverse sectional view of a second mold for providing soles fo be used in
shoes according to Figure 4. Ways of carrying out the Invention With referer!ce 'Fo Figures 1 and
2, a first embodiment of a breathable and waterproof shoe according to the invention is generally
-designated by 15 the reference numeral 10. The shoe 10 comprises a breathable and Wr?lterpromc
sole li, described hereinafter, and an assembly 12 that is associated with it in an upward region and is
constituted by an external breathable upper 13, an internal lining 14 and, between them, a breathable
and waterproof membrage 15, 20 which is made for example of. a material such as que-Tex' or the .
like.  The assembly 1 1|§ucrlcté)s§d Th & downward rex i%?o%?a ’iﬁ%’olg%elé, \J\’/ﬂf&‘lﬁ’,nln(fﬁlé"e?ﬁ%dlment, is
perforated but carpéeondaie of hremmablemateridlrst enaidiinsnte 16 is connected to said upper 13,
said lining 14 and said 25.membrane 15 in a corrunon copnecting regjon 17, for example by means of
a stitched scam 17a of t egg"?r% el'tyde, Which is per s ﬁb%?ﬁgo?nggﬁ?gfé?n #eht, the breathable
and waterproof sole 11 iEijimed pieripherafienrepasitietritaliyandihepvetieallyita m(?%ﬁ%%m@y 12 gy
oyermolding a portj e [ hereinafter, 30The sole 11 is composed o0 a per orqte
lower layer 18,§)Wh%§18f§}%se t b?%%ﬁ%s{agn%ﬂz) éﬁﬁoﬁpﬁ‘éﬁ?éé)‘er%gl@ the géYSIHb%r layer 19 is constituted
by an external peripheraf wuperifnesria skirh &G exved ésamituvedv@ecmral|)pbbtiarbr@ﬁt_h@é)|§h%l@n;em 21.
Said breathable elgment: ﬁ1 ' Vi rranged substantially. at the portion of the insole 16 that is
assigned to vapor perme§ o‘!ﬁ gﬁ%%&%%%é’r%ggtse?gl@a% $ﬁ§1 640 A breathable and_ waterproof
membrane element 22, Figdecfdr exarmpiemnhGoiealexeosdhredifienis aimnggthbgiwesn saidiower
layer 18 and the yppes kay fsi';Peslé%S@é%%%ﬁ%o %l?)réea Q@B% i%“dtgvﬁ‘}e&?éozﬂf membrane 22 also
comprises a breathable lower protective layer 23, which is perse wh.
10 Figure 6 is a schematic transverse sectional view of a second mold for

providing soles to be used in shoes according to Figure 4.

Ways of carrving out the Invention

With reference to Figures 1 and 2, a first embodiment of a breathable

and waterproof shoe according to the invention is generally designated by

15 the reference numeral 10.

The shoe 10 comprises a breathable and waterproof sole 11, described
hereinafter, and an assembly 12 that is associated with it in an upward
region and is constituted by an external breathable upper 13, an internal
lining 14 and, between them, a breathable and waterproof membrane 15,

20 which is made for example of a material such as Gore-Tex® or the like.

The assembly 12 is closed in a downward region by an insole 16,
which, in this embodiment, is perforated but can be made of breathable
material.

Said insole 16 is connected to said upper 13, said lining 14 and said

25 membrane 15 in a common connecting region 17, for example by means of a
stitched seam 17a of the strobel type, which is per se known.

In this embodiment, the breathable and waterproof sole 11 is joined
peripherally or perimetrically and hermetically to the assembly 12 by

overmolding a portion thereof, as described hereinafter.

30 The sole 11 is composed of a perforated lower layer 18, which forms



Said breathable and waterproof membrane element 22 is connected hermetically, in its peripheral
region 24, to the assembly of the sole 11. The breathable and waterproof membrane element 22
is arranged in 15 flat pocket 25, which is formed on the upper surface of the lower layer 18. . In
particular, the peripheral region 24 of said breathable and waterproof membrane element 22 is
sandwiched between the skirt 20 and the lower layer 18. The method for manufacturing the shoe 10
provides, for example, for 20 the manufacture of the lower layer 18 bé/fdireﬁt injlection intafrrt1rc])ld, for the
subsequent application. of, the membrane element 22 in the mold, and for the placement of the
breathible eleprge%gtEZce ead, ‘?H?%érgem%eifa?é flr‘fégd on a last and inserted in the mold, placing the

insole 16 in contact withSthiel bmﬁab@e&ﬂﬁmtﬂ%ﬁ%%@ ﬂﬁ}mtaﬁh%éﬁ@dfhﬂ thersote kil ;@éla:ted t%
the external perip it 2 olded 3is pr vided with passages owar
the breathable angg\/{v%tlg%%réoo 1ﬁegmbrane fgr)fsu%te%gf%?ﬁ ]@ Xt% ﬁ/ 1B98E-olding of the
sole portion 11 related t8ahk lsnlem}’i’ﬁblaoﬁan@bpagmges&ﬁmg]@;g@m@@g@bggﬁ%ﬁﬁgm}atath%e
connecting regio t the uppe the linin nd the membrane sai
connecting reglo;&ai}%z 1ﬂ11?e‘68’§f€£ fiis! %qrgr)né ﬁ/ jome 5%3%%8@}132@&%%?%!9@5 98 of the
upper 13 in fact apsWarsstprenadslof Bgolymer (for example polyurethane), during the overmoldlng

of the external peripherg| s ead th urface of the embrane 15, a erln nchorlng
itself thereto and for mln%al%gfgg]rt?g%% sealii \Sal% escrl jé e%?boec}‘?ﬂ%eiﬁ]tr t Ié &s are
provided for exant fopinfagra- anﬁimlétkm"@hn‘artgeddwewedgeeza bf whe layer 18

and the upper layer 19.
10 Said layer of breathable and waterproof membrane 22 also comprises

a breathable lower protective layer 23, which is per se known.

Said breathable and waterproof membrane element 22 is connected
hermetically, in its peripheral region 24, to the assembly of the sole 11.

The breathable and waterproof' membrane element 22 is arranged in a

15 flat pocket 25, which is formed on the upper surface of the lower layer 18.

In particular, the peripheral region 24 of said breathable and
waterproof membrane element 22 is sandwiched between the skirt 20 and
the lower layer 18.
The method for manufacturing the shoe 10 provides, for example, for
20  the manufacture of the lower layer 18 by direct injection in a mold, for the
subsequent application of the membrane element 22 in the mold, and for the
placement of the breathable element 21.
The assembly 12 is fitted on a last and inserted in the mold, placing
the insole 16 in contact with the breathable element 21.
25 At this point, the part of the sole 11 related to the external peripheral
skirt 20 is overmolded.
The upper 13 is provided with passages 26 toward the breathable and
waterproof membrane 15 for the polymeric material during the overmolding

of the sole portion 11 related to the skirt 20.

30 Said passages 26 are arranged substantially at the connecting region



10 upper 13, so that the stitched seam 17a joins only the crests 28a of said "deep undulation" 27 to
the membrane 15 and to the insole 16.  In this way, the melted mass of polymer penetrates through
said "deep undulation" 27, completely surrounding the stitched seam 17a, penetrating into the holes of
said stitched seam 17a, and bonding with the membrane 15. 15It should be stressed that the skirt 20
completely overlaps the stitched seam 17a. A variation of this iirst embodiment of the shoe, now
generally designated by the reference numeral 100, is shown in Figure 3. This variation differs from
the previously des g%%amb diment o the r %ﬁw desi ated y the reference numeral
117, for connectiog 0 TP bt ﬁl BI% BREaRfeland waterproof membrane

115 to the perforated inSDi%dili&onnéﬂtih@ f@ﬁ@nthe’,k@memegﬂs iefitbediningl klfbithe membrane 115
and the upper 11 %rla &designated by the reference numeral 128, are 25 folded and glued under
the perforated insofe lie adjacent to the breathable element 121 of the sole 111.  Said lower

edges 128 are in practlcsdﬁtlmdag&ssamiwﬁhhlékeamhiQB between dhewertieratagdiingalg k6 and the
skirt 120. In this vari }on also he ugp owde with gassgﬁes 126 30 toward the
five po

breathable andS waterproof memb eel_pLg %? geg Mat&rdr %%&Waf&} g of the
sole portion 1relatpdrtphhleabkmzo to réﬁahs&passﬁgas%armaiﬁormeamgedcﬁmﬂtgmwy at the

region 117 for conm&li tl\? @h@%tﬂ%‘?{flo]ﬁ% ;{gdw&&#}%}gng he membrane 5115.  In said
e sole

connecting region 117 | 1S hermeti edtot ssembly 112.
In this described embodlment, these passages are provided for

example by forming a "deep undulation" 27 on the lower edge 28 of the
10 upper 13, so that the stitched seam 17a joins only the crests 28a of said
"deep undulation" 27 to the membrane 15 and to the insole 16.
In this way, the melted mass of polymer penetrates through said "deep
- undulation" 27, completely surrounding the stitched seam 17a, penetrating
into the holes of said stitched seam 17a, and bonding with the membrane 15.
15 It should be stressed that the skirt 20 completely overlaps the stitched
seam 17a.
A variation of this first embodiment of the shoe, now generally
designated by the reference numeral 100, is shown in Figure 3.
This variation differs from the previously described embodiment only
20 in the region, now designated by the reference numeral 117, for connection
of the upper 113, of the lining 114 and of the breathable and waterproof
membrane 115 to the perforated insole 116.
In this case, the lower edges of the lining 114, the membrane 115 and
the upper 113, generally designated by the reference numeral 128, are
25 folded and glued under the perforated insole 116 and lie adjacent to the
breathable element 121 of the sole 111.
Said lower edges 128 are in practice locked in a sandwich-like
fashion between the perforated insole 116 and the skirt 120.
In this variation also, the upper 113 is provided with passages 126

30 toward the breathable and waterproof membrane 115 for the polymeric



Said passages 126 are constituted by through holes 127, which are provided on the upper portion
113a that is folded under the insole 116. 10 Similarly to what has been described earlier, said
passages 126 of the upper 113 allow the fluid mass of the polymer (for example polyurethane), during
the overmolding of the external perimetric skirt 120, to reach the surface of the membrane 115,
adhering and anchoring thereto and forming a watertight sealing area. 15Figure 4 illustrates a second
embodiment of a shoe according to the invention, generally designated by the reference numeral 200.

Said shoe 200 comppfises|aiRaANALI8 AR WRAIGPIOPHROE R1TMiich ﬁ%&%@@%‘%@@%ﬁf to those

described earlier, and an assembly 212, which is associated with said sole in an upward region and is
constituted by 70 artxternal breathable upper 213, an internal lining 214 and, between them, a

breathable and waterprogh merRAraNR 215 WHC % mads fon XRBIR 213 MalgLiaL s A Core-Tex

or the like. The assembly 212 is closed in a downward region by an irisole 216, Which is
perforated in this éffbGARMET BULEAN $58 HA S BPHrebtPabie 251Matdr4l, and ShRi IResIe e is joined
to said lining 234 and to said membrane 215 in a common joining region 217, for example by means of
a stitched seam 217a of the strobel type, which is per_se known. The shoe 200 further

comprises a waterproof ifshHE 5990GHRR KegtPasbblidhsashla bblvinaramelriwipingg ivsole 216
and is interposed @betwerbisditlinsole and the sole 211.  In practice, said waterproof inshoe 227

is constituted by a base g‘nsole 229, in which the perilgéheral edge 230 completeg/goverlaps the
connecting region 217 bafE e FRERTsdR24 LRRHHErdabiaticonsh alesolads Mdhshrafe 215, so

as to provide a pepphetidenltfermgstbyasealingareatda falded MndRiigidanssaid peripheral edge
230 forms side walls 230z oflth inshoe Z\ﬁ7 that ris beyonéjr the stitched seam 217a, adhering
completely to the membrai¥ 31 ihd BroiaTaesRi drimrerareiss. AwhaassparsiZoaihbes to said

inshoe 227 and itsuppeer lddgel RR8 isddldéd aadsgbfedhénpedniaat blowkiiainshes d2thane),
during the overmolding of the external perimetric skirt 120, to reach the
surface of the membrane 115, adhering and anchoring thereto and forming a
watertight sealing area.
15 Figure 4 illustrates a second embodiment of a shoe according to the
invention, generally designated by the reference numeral 200.

Said shoe 200 comprises a breathable and waterproof sole 211, which
is substantially similar to those described earlier, and an assembly 212,
which is associated with said sole in an upward region and is constituted by

20 an external breathable upper 213, an internal lining 214 and, between them,
a breathable and waterproof membrane 215, which is made for example of a
material such as Gore-Tex® or the like.

The assembly 212 is closed in a downward region by an insole 216,
which is perforated in this embodiment but can be made of breathable

25 material.

Said insole 216 is joined to said lining 214 and to said membrane 215
in a common joining region 217, for example by means of a stitched seam
217a of the strobel type, which is per se known.

The shoe 200 further comprises a waterproof inshoe 227, which is

30 associated in a downward region with the insole 216 and is interposed



Said inshoe 227 can be provided by direct oyermolding on the assembly (particularly on the
membrane 215), in which case the fluid polymer mass surrounds the stitched seam 217a as described
in the previous 15 cases, or said inshoe can be pre-molded or glued, in any case taking care to seal
the region of the stitched seam 217a.  Said inshoe 227 is provided with suitable holes 231 (or, in an
equivalent manner, can be breathable) at the region of the sole 211 assigned to permeation; it is
evident that the inshoe 227, in an extreme ease, can alsp 20 be perforated with a single
"macroperforation”, A structure of this type allows to provide the sole 211 separately and to apply it
subsequently, for ebfatl%%?@ B@léﬂﬂﬁ ,etantﬂghﬁsqﬁjﬁ\%kflzﬂ with the inshoe 227. As an alternative, it

is possible to provide theiahnac2R, asidessriaed 2bik e PreviRUS,RXAMRIES, Py Braviding part of the
sole 211 by overmggn on th%\? semblﬁ 212 sole 211, in this embodiment, has substantially
n

Th
the same structure as in the BrevioSsRy HBBEHeif 8% atn PISS BILRSES OverlapmEhsm 6HMBW S4iRgr example
as follows: the lowesdayer218 is:preeideid SOy directdnjggtiomin BrdAgidbid0and Thaegrabrane

element 222 is the ied i old and the. breathable element 221 is positioned. = The
assembly 212 ii fit?é%%g# ga a%t%g\/\?/hgil%:hégs??n é?t\/ééjﬁnatlgeerﬁggfdr,%lg%ﬂﬁ %qﬂsﬁ%é ?Eai?’iﬂgcélfﬁ%lct with
the breathable elem@fft:221. At this point, the part of the sole 211 related to the outer peripheral
skirt 220 is overmolded, se, the sole 211 is hermetically assqciated wijth the assembly 212
only at the upper 213 an(Ijn at the é%%s%égpggﬁﬁ?%ﬁahg |%%r?£62§f¥ﬁ.se§}$ﬁe fi ﬂ?af) tF}St covered
by the fold of the UBisBPR 23 Afibrisresstibrieaydi heotipebed nyamithblt, atttetingsteergriaiing central
part that correspongs {R:herggion 9%%8%%@%&%%9%@&9@ seqfl is evident that in order to

ed below

produce a sole 211 such as the one described, tobe appli an assembly 212, for example by
gluing, it is netéssary to peefeirRtefidénidhesdn trdeidoiprevertifieamelted pobymelze 528uiing the

injection steps, frofg lgevelRIIAR P AREIIMRLIR YRPHLRSUMEATion.

Said inshoe 227 can be provided by direct overmolding on the
assembly (particularly on the membrane 215), in which case the fluid
polymer mass surrounds the stitched seam 217a as described in the previous

IS cases, or said inshoe can be pre-molded or glued, in any case taking care to
seal the region of the stitched seam 217a.

Said inshoe 227 is provided with suitable holes 231 (or, in an
equivalent manner, can be breathable) at the region of the sole 211 assigned
to permeation; it is evident that the inshoe 227, in an extreme case, can also

20 be perforated with a single "macroperforation”.

A structure of this type allows to provide the sole 211 separately and
to apply it subsequently, for example by gluing, to the assembly 212 with
the inshoe 227.

As an alternative, it is possible to provide the shoe 200, as described

25 in the previous examples, by providing part of the sole 211 by overmolding

on the assembly 212.

The sole 211, in this embodiment, has substantially the same structure
as in the previously described examples of shoes.

The method is for example as follows: the lower layer 218 is provided

30 by direct injection in a mold.



For example, with reference to Figures 5 and 6, a method for manufacturing a breathable and
waterproof sole is as follows. A perforated lower sole layer 318, which corresponds for example to
"V the tread of the sole, is injection-molded in a mold 340 formed by a female mold part 341 and by an
upper closing mold part 342.  Keeping for example the same female mold part 341, a breathable
and waterproof membrane element 322 is arranged in the mold so as to rest on the perforated lower
layer 318. 25A breathable element 321 is then arranged;gbove said breathable and waterprooff
membrane element 322 Said hreathahble element 321 has an adhesive film 321b on the surface
321a that lies opposite vmﬁerégﬁ S afdhERthaDre Shd¥eatemRbsHriBniBramMesichttB2. 30At
this point, the femaleattoldparicddhielbsedovithoas dipper female 11 mold pz;:rt 34|12i1 an3d2(r)n|elted |
olymer is overmolded in.order to provide the peripheral skirt 320. Said peripheral skirt aterally
Sur)r/ounds the breathabltri EFeﬁ?éﬁF%fYL elﬁnglﬁe&ﬁr?seb ed'AIF the Bt Briths 3polis
removed.  Said pidbasivédiimsalevie Toipraxeat nveltedipobineh figecseapingabove the breathable

I t 321, ing it thus limiting its breathability. Likewise, in order to prevent the melted
Bolymor fom sbeping atioVi 5 S TAEF SEHmEateh Fles el FidEho BT ERayor 318

of the sole 311, theknnbRfiNg pooeesmptedides for particular refinements.  The female mold par( 341

is provided with pin-sha%d inserts 343, whic @rotggge in the)rgi]rection in gvhi,ch the mold 340 opens

and are located at the regich-Hf the ‘st & SUSigedt LpshbamastHated with the assembly

212 only at the upper 213 and at the exposed portion of the inshoe 227 (i.e.,
the portion that is not covered by the fold of the upper 213 and is optionally

10 not present), without affecting the remaining central part that corresponds to
the region assigned to vapor permeation.

It is evident that in order to produce a sole 211 such as the one
described, to be applied below an assembly 212, for example by gluing, it is
necessary to perform refinements in order to prevent the melted polymer,

15 during the injection steps, from covering the parts assigned to vapor
permeation.

For example, with reference to Figures 5 and 6, a method for
manufacturing a breathable and waterproof sole is as follows.

A perforated lower sole layer 318, which corresponds for example to

20 the tread of the sole, is injection-molded in a mold 340 formed by a female
mold part 341 and by an upper closing mold part 342.

Keeping for example the same female mold part 341, a breathable and
waterproof membrane element 322 is arranged in the mold so as to rest on
the perforated lower layer 318.

25 A breathable element 321 is then arranged above said breathable and
waterproof membrane element 322.

Said breathable element 321 has an adhesive film 321b on the surface

321a that lies opposite with respect to said breathable and waterproof

membrane element 322,

30 At this point, the female mold part 341 is closed with an upper female



15Plate-like sealing means 345 are interposed with interference between the apex surface 344 of the
pin-shaped inserts 343 and the upper closing mold part 342. Said plate-like sealing means 345 are
constituted by plates 346 made of rigid polymeric material, to be arranged at each pin-shaped insert
343. 20in particular, said plates 346 are slightly wider than the corresponding pin-shaped insert 343.
Said plates 346, kept pressed on the apex surface 344 of the pin-shaped inserts 343, prevent, during
injection, the melted polymer mass from seeping above the apex surfaces 344, obstructing the vapor
permeation 25 holes ﬁhat for@g\gce the sole 311 is extracted.  in practice, it has been observed that

the invention thus'B8&LASEH Stde 8t dnfltthBA N MEAAY BFTERe drbaids, th&iredsntifvention
provides a shoe wiidr ipteatiiaidestil® and upper that ensure complete waterproofness, since all the

possible 30 regions of water, infiltration betwe r:i)reatl'gzlble and waterproof sole and a 12 likewise
breathable and waterpro ?L%ﬁﬁéﬁpahggﬁln%w ‘;:}e& AL PR L d%rea%l%k?z%\?é?ﬂﬁ‘étpresent
invention provides3d shoe with breathable and waterproof sole and upper that is structurally simple to
obtain.  Moreover, said,shoe itg l@reathable and waterproaf sole a per can be manufactured
by using the teschnique o] %ﬁé‘&?% % i %?%B?%Eﬂré?ﬁaﬁ@?%ﬁ%ve tlﬁmrﬂﬁe is Temoved.
Said adhesive film allows to prevent melted polymer from seeping
above the breathable element 321, covering it and thus limiting its

breathability.

Likewise, in order to prevent the melted polymer from seeping above

10 the vapor permeation holes during the injection of the lower layer 318 of the
sole 311, the molding process provides for particular refinements.

The female mold part 341 is provided with pin-shaped inserts 343,
which protrude in the direction in which the mold 340 opens and are located
at the region of the sole assigned to vapor permeation.

15 Plate-like sealing means 345 are interposed with interference between
the apex surface 344 of the pin-shaped inserts 343 and the upper closing
mold part 342.

Said plate-like sealing means 345 are constituted by plates 346 made
of rigid polymeric material, to be arranged at each pin-shaped insert 343.

20 In particular, said plates 346 are slightly wider than the corresponding
pin-shaped insert 343.

Said plates 346, kept pressed on the apex surface 344 of the pin-
shaped inserts 343, prevent, during injection, the melted polymer mass from
seeping above the apex surfaces 344, obstructing the vapor permeation

25 holes that form once the sole 311 is extracted.

In practice it has been observed that the invention thus described
solves the intended aim and objects.

In particular, the present invention provides a shoe with breathable
sole and upper that ensure complete waterproofness, since all the possible

30 regions of water infiltration between a breathable and waterproof sole and a



In this regard, the invention has advantageously solved, thanks to refinements in the injection-molding
process, problems linked to the |0 seepage of melted polymeric material in regions intended for vapor
permeation, thus ensuring high standards of breathability. = The invention thus conceived is
susceptible of numerous modifications and variations, all of which are within the scope of the
appended claims; moreover, all the details may be replaced with other s technically equivalent

elements.  In practice, the materials used, so long as they are compatible with the specific use, as
well as the dimensjgns, may be any .according to requirements and to the state of the art. The
disclosures in Italijag(ﬁgfé%t ,&%arg |3§{%ﬁqéo\.}v %%(9§ OBBBTZBééq{f‘ﬁ%%'wﬂf&l?h%%ﬁ&%a%ﬁlﬁlaims

priority are incorpotéaégtiherein by reference.  Where technical features mentioned in any claim are
followed by reference si those rg{grence stiqns ha%ve been included for th%solgﬂfurpose of

increasing the intelligibility of the Slaimys' AR AcABr SRS B it S8R S 7 208 any
limiting effect on th&diemretatidn afkcapheldment sdentified loysinay of @xdoajle by such reference

signs. 13 CLAIMS A methad for manufacturing a,breathable and waterproof sole consjsting in: -
injection-moldirg\ggI at Ieastﬂg%%egg?Fér%ﬁledg%\g)v%raé%%li?é%qr %)QH&QI%?(?I’(@&?) SgleAditkedby a
female mold part (841 )baritianv (ispered dsing imgthparc{8dahicsaitiiemaiajrwnidipalt hding iovided
with pin-shaped inggtfs £343) that protrude in the direction in which said mold (340) opens and are
located at the region of said portion of the sole that is assigned to vapor permeation, plate-like sealing

means (345) being intgrpl@séd&vmm@féredwmeehamammqg%@aﬂ,Saidnﬂlm-ﬁhaped
Dreathable and WAt e e e 0 ol b AR A o ber (318):
seepage of melted polymeric material in regions intended for vapor
permeation, thus ensuring high standards of breathability.
The invention thus conceived is susceptible of numerous
modifications and variations, all of which are within the scope of the
appended claims; moreover, all the details may be replaced with other

15 technically equivalent elements.

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

The disclosures in Italian Patent Application No. PD2004A000014

20 from which this application claims priority are incorporated herein by
reference.

Where technical features mentioned in any claim are followed by
reference signs, those reference signs have been included for the sole
purpose of increasing the intelligibility of the claims and accordingly such

25 reference signs do not have any limiting effect on the interpretation of each

element identified by way of example by such reference signs.



- arranging at least one breathable element (321) on top of said breathable and waterproof membrane
element (322); 15- covering with an adhesive film (321b) the surface (321a) of said at least one
breathable element (321) that lies opposite said breathable and waterproof m ?r!_aLr@g element (322);
- overmolding a peripheral skirt (320) on said at least one perforated lower layer (318) and laterally to
said at least one breathable element (321); and 20- réfoving said adhesive film (321b). 2.The method
according to claim 1, characterized in that said plate-like sealing means (345) are constituted by plates
(346) made of polymeric material, to be arranged au %alﬁ?sone of said pin-shaped inserts (343), said
plates (346) being wider than the corresponding sa%—mrrs' =Shaped insert (343).

1. A method for manufacturing a breathable and waterproof sole, consisting
in:

- injection-molding at least one perforated lower sole layer (318) in a mold (340)

5  constituted by a female mold part (341) and an upper closing mold part (342), said
female mold part being provided with pin-shaped inserts (343) that protrude in the
direction in which said mold (340) opens and are located at the region of said portion of
the sole that is assigned to vapor permeation, plate-like sealing means (345) being
interposed with interference between the apex surface (344) of said pin-shaped inserts

10 (343) and said upper closing mold part (342);

- arranging, inside the mold (340), a breathable and waterproof membrane
element (322) on said at least one perforated lower layer (318);

- arranging at least one breathable element (321) on top of said breathable and
waterproof membrane element (322);

15 - covering with an adhesive film (321b) the surface (321a) of said at least one
breathable element (321) that lies opposite said breathable and waterproof membrane
element (322);

- overmolding a peripheral skirt (320) on said at least one perforated lower layer
(318) and laterally to said at least one breathable element (321); and

20 - removing said adhesive film (321b).

2. The method according to claim 1, characterized in that said plate-like
sealing means (345) are constituted by plates (346) made of polymeric material, to be
arranged at each one of said pin-shaped inserts (343), said plates (346) being wider than
the corresponding said pin-shaped insert (343).

25



