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to an inproved wat er proofed-and breathable 5 sole for

shoes and to the nethod for manufacturing it. ,
Background Art It is known that the nmain problem
observed in using shoes . with an ordinary sole nade -
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Acgordingl y,..the use of soles with a leather tread is
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metaget. al, for exanpl e polyurethane, is injected in a
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. Accordingly, the use of soles with a leather tread is constrained by

weather conditions, and for this reason shoes made of this type of material
are mainly provided by manufacturers in the summer collections in countries
where the dry season is more substantial.

A sole (disclosed in US 5,598,644 and EP 0 619 959) has been devised
which comprises a tread made. of leather or similar material that is at least
partially covered in an upward region by a membrane made of a material
that is vaper-permeable and waterproof. .

' The waterproof-and breathable membrane is fixed to the sole by means of
adhesive arranged in spots, and a perimetric sealing ring made of polymeric
material, for example polyurethane, is injected in a mold to assemble all the
parts. '

Although this sole is a considerable technical step forward, in that it
renders the leather tread waterproof, it has in any case shown some

limitations.
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but its breathability is not so high as to dissipate

in a short tinme all the heat and vapor that form

i nside the shoe during use. 5 A second |[imtation is

due to the fact that as nentionéd the seal is

produced by injection-nolding a ring of plastic _
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to provide a sole that is characterized by
posgétial with othiokgess d£X0binhictgns.n producti on. Anot her

object is to jncreas ser confort. Lo
: Although this methof aﬁows to obtain qualitatively acceptable products,

it is extremely expensive, since it is almost entirely manual.

Disclosure of the Invention

The aim of the present invention is to provide a sole, and the method for
manufacturing it, that solve the drawbacks noted above in known types of
waterproofed breathable shoes with a tread made of leather or equivalent
material.

A consequent primary object is to provide a sole that can be thin and

“flexible.
* Another object is to increase breathability.

Another important object is to provide a sole that is characterized by the
possibility of high flexibility in production.

Another object is to increase user comfort.

Another object is to provide a sole that can be manufactured at low cost
and therefore can be sold at a competitive price.

Another object is to provide a sole that can be manufactured with known
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sol e that can be manufactured with known WO
2004/ 034830 PCT/ EP2003/011307 3 equi pnent and
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wat er pr oof ed a br eat habl e or s

gwrlnerah]y desi gnat ed by the reference nuneral 10 and

conpr.i ses a.tread 11 nade of leather or simlar

br edtigWis d anck wishematisespetional wiewr phAlthessele ascording to the

Ieath open-cell synthetic material, et cetera), 25
lngiﬂ)hrn an upward region by a rrerrbra‘n’e 12 that is

' ”D?'ig&ﬂ:bt %s hQcHBBtic sectional view illustrating a step of the process for

manufacturing the sole of Figure 1;

Figure 3 is a schematic sectional view illustrating a step of the
manufacturing procéss that follows the step of Figure 2.

Ways to carrying out the Invention

With reference to Figure 1 cited above, an improved waterproofed and
breathable sole for shoes is generally designated by the reference numeral 10
and comprises a tread 11 made of leather or similar breathable and Wafer—
permeable material (such as leather, open-cell synthetic material, et cetera),
covered in an upward region by a membrane 12 that is impermeablé to water
and vapor-permeable (breathable) and is preferably made of expanded
polytetrafluoroethylene (PTFE).

The membrane 12, which in this case has no support of any kind, is
provided in thicknesses that can vary between- 5 and 40 microns.

The membrane 12 is conveniently spaced perimetrically from the edge of
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kind, is provided in thicknesses that can vary
between 5 and 40 mcrons. 30 The nenbrane 12 is

‘conveni ently spaced perinetrically fromthe edge of WO

2004/ 034830 PCT/ EP2003/ 011307 4 "the tread 11. The
menbrane 12 is preferably fixed to the tread 11 by
rr%%reéglladhesive .13 in spots and a perinetric
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amielyihag asdmbrdsidye) of apmexiemtélyeoraddistarainlbf at least 60%.

suitabl e cross-1inking agents, i.e., agents that, .
f aci Vs SO PR OF ddsReT BIORKS RET BS knoaw iapd comamgreially available.

PSS el ALY Al AL s o
Thege g@gg@b@ egl%uré RS reABhE aﬂﬂ.ss?ﬁz)é%ﬁ‘xaail Gnt 1‘t§:’0@)n particular-
suitabl'y catalyzed to increase their reactivity,”for

eits nsisthycareanbydfolasisngsd dgingngtabllity) preriavéd ahy addition of

step, it is also possible to cover some regions of 20

t beitablemerans-Nnlyingf ageptsotioengigeninghpt (faeig'ttate@ the heross-linking

SRS e eBSb e ey e fours

- i SRR Rl Btediae o perimetric regions. o

edgefhese agents can be, for example, isocyanates (3-5%) suitably catalyzed
to increase their reactivity, for example by means of amines. |

During this preparatory step, it is also possible to cover some regions of

the frame by way of a photoengraving process, in the regions that must not
be covered by the solution, for example the ones subsequently affected or
covered by the membrane 12, naturally with the exception of the regions that
correspond to its perimetric regions or edges.

' The membrane 12, already treated with spots 13 of glue, is then bonded
to the tread 11 by hot pressing by means of a hot press (not shown in the
figures). |

The next steps (Figure 2) are to arrange the tread 11 under the frame 15
and pour (Figure 3) said solution or dispersion of polymer onto said frame

15.

Penetration of the material through the mesh of the frame 15 is facilitated
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figures). The next steps (Figure 2) are to arrange the
tread 11 under the frame 15 and pour (Figure 3) said

sol ution or dispersion of polyner onto said frane 15.
30 Penetration of the material through the nesh of the
frame 15 is facilitated WO 2004/ 034830

Pby/ ERageadaateB07 5 by using a doctor. The mat eri al ,

is in the fl. dst u to the evaporati on of
thecPé%waﬁrlaéh&éB 118 4 & fuid statg, shs<lo HamexpRaation of the

158[‘%61[3 IR%%% @é@% egﬁ Ml?c} i)hggeg ﬁor}@a %t@e@gﬁﬂ%ﬁ@%d@ﬁ the tread
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r enolkee assemidy econstittied byr thengredde 1| ribe Imembrans 12 and the
possj.bl e to performa further heating step
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order of 100-500 m crons). The anount of fluid

degdgiaredaf u@cyhaa@d@nt@gmﬁﬁham@alm@tmes -lokkinghr eads
per . tineter of the, frane t s oss le to
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SO' UFhé’rh?nQﬁnP@'fYHﬁﬁi IR %sﬁ@ﬁyﬁeéﬁanggﬂowes aYl r thiimber of

a |lowviscosity (less han 600 cent ccordi ng

t thichds Beookafimeter ofitenirdine 15.., are capabl e of

penetrating, through the fibers of the |eather - 20

i t sdffis pogSible ito prowide i ellerrative cavisaments of the ipyention the

p}%%fgolrbalp%htc%ﬂlcj)% opt?le%%a% tﬁl "St°adhesion promoters, again constituted by

dispersions or solutions of polyurethane polymers, which however have a
low viscosity (less than 600 centipoises, according to the Brooksfield
method), i.e., are capable of penetrating through the fibers of the leather
itself.

In still other alternative embodiments, it is possible to use polyurethanes
in a solution or dispersion having a low relative molecular mass.

In this case it is also convenient to provide an addition of a cross-linking
agent such as catalyzed isocyanate, in order to block the reversibility of the
process due to the temperature.

Another embodiment can comprise the application of multiple layers of
polymer dispersion in order to ensure the continuity of the film that forms
the ring 14.

In practice it has been found that the intended aim and objects of the

present invention have been achieved.
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t enper ature. Anot her enbodi nent can conprise the
application of multiple layers & pol ymer dispersion

in order to ensure the continuity of, the Lei@Imthat )
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bragpidvadd IWitht, rédaidahiokidiséhebpualrideatofvehe provision of the
characteristics of soles nade of ~ rubber or synthetic

Wﬁnwic mﬂlbi}’cﬂﬂllra@mpri\mm proofness, and all this is

o R LiPo b e G Dl P ST DEBLNEY RS, BoRiowe it is generally
pr.int.irp h riyngi of 1.8 L0t i | S1.:
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PIR¥kge decorative details on itens of clothing and
shoes. Practical tests have denpbnstrated that the

" met Heehetizal ttedib yhadapeatbrassratéd thats thné maethaly\saitabdy adapted as

be used conveniently as a _neans for providing a .
peieseiibed cabeseg, ean \he yispduconyepely driavdrganhdor providing a

menbrane. 12 and.the tread.11. The .sole 10 can

Rerenanis Bednop ity dav idkties® dieswed, 1 B%Mgbrang,d2 and the
c%adbﬁlused for any shoe design, and also for wonen's :
shoes. 15 It should be noted that said sole can be

nmanulhe tselee d0 Wahhbetefbas begtogidedd &ithin dn@$lerible form and can |
manuf acturing process that 'is functionally nore

f Ibexiseidefor tetngrshdeedesign cand olse. foTveomenénshans. t hus

and Tstioadl dsenoeel thof il ealcare e HRRUEA G Batgat particular

t Iﬁfﬁ&ﬁ%@?%itﬁlaairﬂ%ufacturing process that is functionally more flexible
than the current one. '

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.
elements.

In practice, the materials used, so long as they are compaﬁble with the -
contingent- use, as well as the dimensions, may be any according-to
requirements.

The disclosures in Italian Patent Application No. PD2002A000264 from

which this application claims priority are incorporated herein by reference.
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the contingent- use, as well as the dinensions, . my
be any according - to requirenents. 25 The

di scl osures in Italian Patent Agplication No.
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2004/ 034830 PCT/ EP2003/ 0113 AIMS 1. A
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accal.diThg dode cdamondihg thalsiedt dr, i ctegadterivbdtinstial said waterproof
wat er proof and vapor - per neabl e nenbrane (12)

s@pfor tVaper-permeable pr avembrand t h(12)hi clenesmede betofieerexpanded

5 and 40 microns., 4. The sole according to claiml1,
cﬁ’é’?ggfréﬂiu?éaeﬁ%ﬁl‘?%t said menbrane 15 (12) is spaced

' ] f f ' . (1 P
The Sor b aic faceolBsty Efh 1. HAiubiERg ' e Shig waterproof
sahd Wepbi-pBEmesBR) mémbrxes (tlgt) S@\h;%)dﬁl%gsi ahd) i@gpr\tmded with
of adhesive (13) applied in spots. 6. A nethod for
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5. The sole according to claim 1, characterized in that said membrane
(12) is fixed to said tread (11) by way of adhesive (13) applied in spots.

6. A method for manufacturing a sole according to one or more of the
preceding claims, consisting in:

-- preparing a frame (15) that comprises, at least at perimetric regions of
‘the membrane (12) in selected position on the tread (11), a fabric with a
mesh that is sufficiently wide to allow the passage of a solution or dispersion
of polymer that has a dry residue of at least 60% by weight with the addition
of setting agents; |

-- arranging said membrane (12) on said tread (11);

-- placing said tread (11) and said membrane (12) under said frame (15),
pouring said solution or dispersion of polymer onto said frame (15), and
making it penetrate through the mesh of said frame (15), forming at least one
layer of a sealing ring (14);

-- removing the assembly constituted by the tread (11), the membrane
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of setting agents; 25 arranging said nenbrane (12) on
said tread (11); -- placing said tread (11) and said
menbrane (12) under said franme (15), pouring said
sol ution or dispersion of pol ymegr onto said frame

a making. it penetrate through the nesh of
gﬁ@@ﬁ%‘é@(&@ (?4')@ ng at |east one Iayre}{)l of a-
seal i ng. ki X -- renoving the asse y
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(14); and -- drying the assenbly. 7. e met hot
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I h ti . di ion. 8. The nethod, . .
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t hat9.sdih¢ mrathed acdridmg by dgent8, eheracttrized éd that said cross-

i socyanates, 10. The nethod according to one or nore
oimg%{%gﬁge@tst%reﬁatgﬁl&ggéﬁ@ryaﬂéées-i n that it conprises

ah i r e farmng of said.in ) .
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280N, Sonuras e pacal s MR Gl kI e (10, i
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The nmet hod according to claim®6, conprising a .
pP@ﬂYTﬁlﬁhary application, to said tread (11), of

dhesi r ters constituted b i sper sions, or ) .
SO O RO B R R0, ShoREI A et seid heatng
ViSE&Tbited substantially at 60-80 °C.

12. The method according to claim 6, comprising a preliminary

application, to said tread (11), of adhesion promoters constituted by
dispersions or solutions of polyurethane polymers having a low viscosity,
such as to be capable of penetrating through the fibers of said leather.

13. The method according to claim 6, consisting of the preliminary
application, to said tread (11), of polyurethanes having a low relative
‘molecular mass in a solution or dispersion.

' 14. The method according to claim 13, characterized it comprises
addition to said polyurethanes having a low relative molecular mass in
solution or dispersion of cross-linking agents.

15. The method according to claim 14, characterized in that said cross-
linking agents are catalyzed isocyanates.

16. The method according to claim 6, comprising, prior to the

arrangement of said membrane (12) on said frame (15), covering by a
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relative nolecular mass in a solution or dispersion.

14. The method according to claim 13, characterized it
conprises 25 addition to said Bolyurethanes havi ng a
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