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relates to an inproved waterproof and breathable 5
sole for shoes and to the shoe manufactured with such

'sol e. Background Art Waterproof and breathabl e sol es

made of plastics for shoes are already known. One of
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prkotoaxni ve | ayer made of a material that is resistant
to hydrolysis, water:repel]ent breathable and/ or
per f suchhsolep de disci %Seé‘omp eqy/ﬂbﬁﬁ'%ﬁ el ement t hat

is o nol ded tﬁ[‘j« over- assenbl ed, surrounds the
rrenb S &AaC+ 5;9:1%1‘:89}9 VSt ayer, and is joined

her @h{llﬂaé(hg want Qerﬁblaﬁ{i%%g g?hHé ita 'Iﬁat@?%tl tﬁgt & ﬂmpermeable to

e and 1I's | ol ne er with sai

t Owatefr ragddparaceadé toaviter shpdr,s3stiatedratie adesMperEC’uve layer
is overnolded or over- assenbled. In both cases,

profi amatedal thpds sesistagsto bydoolysise watebrepellens, breathable and/or
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-- a tread made of perforated elastomer, which is joined perimetrically and
hermetically to the mid-sole.

The waterproof and breathable sole disclosed in WO 98/51177 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 protective layer made of a material that is resistant to hydrolysis,
water-repellent, breathable and/or perforated.

The insert is completed by an element that is overmolded or over-
assembled, 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 mid-sole,
to a tread made of perforated plastic material, which is overmolded or over-
assembled. (

In both cases, the protective layer arranged below the membrane is
designed to protect it against piercing due to foreign objects that have

accidentally passed through the holes.
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protective layer is usually made of felt and is
coupled to the nenbrane in a breathabl e manner (by
nmeans of spots of thernoplastic _adhesive, for exanple
of the pol yurethane-based type) fo allow the passage
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t asfaproducing an exchange of heat and water vapor between the microclimate

inside the shoe and the external microclimate, such soles, in some cases,
such as for example use on the part of users with quantitatively higher-than-
average foot perspiration, have been found to have a breathability that is
insufficient to fully dispose of the generated vapor and ensure the correct
microclimate inside the shoe.

The structure of the above described soles in fact has, at least in a
downward region, layers of microperforated plastic material, i.e., provided
with holes having a diameter on the order of 1-2 millimeters, and the total
area of the microperforations in any case limits the area of the membrane
that is actually affected by the exchange of heat and vapor.

Disclosure of the Invention

The aim of the present invention is to provide a waterproof and

breathable sole for shoes, and the corresponding shoe, having an improved
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I nvention The aimof the present invention is to
provi de a waterproof and 30 breathable sole for
shoes, and the correspondi ng sho;, havi ng an i nproved
WO 2004/ 028284 PCT/ EP2003/ 010395 3 structure that is

o o P B SF bR s Y oRL PRl it e breahabiliy
A S ARl e RS RRIER e gh ¥ ferkeabi Pt bater vapor.
and WWRBih#bkeiagl® dojectbpese h@%ﬂg%@iﬁd pedwide d {Im_terproof and

allows to enlarge the area of 5 the menbrane until it
afbreatlmbdeissieafn shdes hawingmt strectunt ¢hatfalldws toenlarge the area of

f T NER ORI N
respacl thr CQLENto al So(%fli 2 A LNSh 0 BEt bt &iitail particular
prov 5of ol_§e TR 2 ¢ et "’l“i_ R

raRafucR AT BIELRRM: WilPREpelitd oy bdagse

her eiArafther cﬁfrjecta@itemvb&e a welewpiomf casd are competitive with
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LN N N R RN —
| Peiptbdhie Bl Watdd Yapsr 8 ds TRIBEANS] AdvECsaid dipporting layer at
least in said at least one preset macroportion made of net, felt or other
diffusely perforated material, which it covers;

-- a tread made of plastic material, with at least one through
macroperforation at said at least one preset macroportion made of net, felt or
other diffusely perforated material,

said tread being joined hermetically to said membrane and to said
supporting layer at least at the perimeter of said at least one macroportion
made of net, felt or other diffusely perforated material.

Brief description of the drawings

Further characteristics and advantages of the present invention will
become 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 longitudinal sectional view of a waterproof and breathable
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the drawi ngs Further characteristics and advant ages of

the present invention will becone better apparent
fromthe detail ed description of ,sone enbodi nents
thereof, illustrated by way of non-limtative exanple
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i nveltigare 2i i3 anf énlargedabadi sevtionalideine of 4 el of the sole of
enl arged-scal e sectional view of a detail of the sole

of Figargdse 1; 5 Figure 3 is an enl arged-scal e
sect 'Fonal i.ew of %rgquiall of a.variation of  the sole

of Fi @%‘Fé’ 1S T G scale st viemerf ¢ detadl of a variation of
C%E@%?@b%f&é {.éwf vari ation of Figure 3; Figure 5 is

a sectironal 'view,’taken along a |ongitudi nal plane, of
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t he structure according to the invention in
cajistructive variation; Figure 6 is an expl oded
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sole of Figures and 7; Figure 9 is an
eeraa yeaterrané apdchicatimbleisele Hor shm havingfthei gructuit according

to the invention in a second embodiment thereof;

Figure 7 is a sectional view, taken along a longitudinal plane, of the sole
of Figure 6 in the assembled condition;

Figure 8 is a bottom perspective view of a shoe provided with the sole of
Figures 6 and 7;

Figure 9 is an enlarged-scale sectional view of a detail of Figure 7.

Ways of carrying out the Invention

With reference to Figures 1 to 4, a waterproof and breathable sole for
shoes has, in a first embodiment, a structure that comprises a supporting
layer 10 which is made of net, felt or other diffusely perforated material in

preset macroportions 11.

The supporting layer 10 constitutes, in this case, the assembly insole of
the shoe.

The term “macroportion” is used to reference portions of area preferably
on the order of at least one square centimeter.

In the other portions 12, the supporting layer 10 can be constituted by a

fine mesh of synthetic material, leather or other commonly used materials.
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that conprises a supporting |ayer 10 which is made of
net, felt or other diffusely perforated material in
preset macroportions 11. 25 The §upport| ng layer 10
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members in the deformations that occur as a consequence of use.

The coupling (Figures 1 and 2) can be provided for example by means of
a perimetric layer 17 of adhesive, which is spread so as to penetrate, when
the components are joined, through the meshes of the net and join
monolithically the tread 15 and the membrane 13.

As an alternative (Figures 3 and 4), it is possible to arrange between the
supporting layer 10 and the membrane 13, or between the tread 15 and the
supporting layer 10, a film 18 made of PVC or PU and then perform a high-
frequency welding between the tread 15 and the membrane 13 by melting
the film 18, with penetration thereof between the meshes of the net so as to
join the components monolithically.

As a further alternative, it is possible to perform high-frequency welding
of the layer 10 and the membrane 13 to the film 18 and then glue the
assembly to the tread 15.

An inner sole, not shown in the figures, made of breathable or diffusely
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the conponents are joined, through the neshes of the
net and join 20 nonolithically the tread 15 and the
menbrane 13. As an alternative (Figures 3 and 4), it
is possible to arrange between the supporting |ayer
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The sole again comprises a membrane 113 made of a material that is
impermeable to water and permeable to water vapor (commonly
commercially available and made for example of expanded
polytetrafluoroethylene), laminated together with a fine mesh 114 for
supporting it which lies above it, is made of synthetic material and is
arranged above the supporting layer 110, which it covers completely.

The membrane 113 can be made of airtight material or air-permeable
material.

The membrane 113 is preferably coupled by means of spots of glue to the
supporting layer 110.

‘It is possible to arrange a protective layer 110a, made for example of felt,
below the membrane 113, for example if the supporting layer is made of net.

A tread 115 made of plastic material is assembled to the supporting layer

110 and is joined hermetically to the membrane 113 at least at the peripheral
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111. The sol e again conprises a nenbrane 113 nmade of a
material that is inperneable to water and perneable
to water vapor (comonly connerglally avai | abl e and
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is assembled on an assembly insole 124 and is optionally coupled in a
downward region to a filler layer 122 made of an expanded material such as
diffusely perforated EVA, coconut fibers, etcetera.
The layer 122, when it is made of diffusely perforated EVA or the like
(therefore inherently waterproof but rendered air-permeable), can be used as
a means for the perimetric hermetic high-frequency welding from above of
the membrane 113 to the upper 120.
The subsequent gluing of the tread 115 need not necessarily be hermetic.
The coupling between the sole and the upper 120 is in the peripheral
region of said assembly insole and is provided for example by gluing or
high-frequency welding.
An inner sole 119 made of breathable or diffusely perforated material can
be arranged above the assembly insole 124.
The inner sole 119 can also be coupled in a downward region to a shock-

absorbing layer 119a made of polyethylene or the like, which is diffusely
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In practice it has been observed that the intended aim
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elements.

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

The disclosures in Italian Patent Application No. PD2002A000246 from

which this application claims priority are incorporated herein by reference.



of the waterproof vapor-perneabl e nenbrane. The
structure allows to enlarge the area of the nenbrane

wanaoio28284 af fects 10 substantially the entirePCDER2008/010395

10

20

25

30

the foot. The manufacture of the sole does not entai
particul ar constructive conplications with respect to
conventional soles. The inventiop thus conceived is
suscepti bl e of nunerous nodifications and variations,

all of which are within them t he appended

claims. is All the details er be repl aced
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material.

2. The sole according to claim 1, characterized in that said supporting

layer (10, 110), in the portions that are distinct with respect to said at least

~ one preset macroportion (11, 111) made of net, felt or other diffusely

perforated material, is constituted by a fine mesh, leather or other similar
materials.

3. The sole according to claim 1, characterized in that said membrane (13,
113) made of waterproof and vapor-permeable material is laminated together
with a fine mesh (14, 114) for supporting it, which lies above it and is made
of synthetic material.

4. The sole according to claim 1, characterized in that said membrane (13,
113) is coupled by means of spots of glue to said supporting layer (10, 110)
in the contact regions.

5. The sole according to claim 1, characterized in that said supporting

layer (110) is entirely made of mesh, felt or other diffusely perforated



and to said supporting |layer (10, 110) at least at the
perineter of said at |east 15 one macroportion (11,

wd idyoprge of net, felt or other diffusely perpPoOr/armd3/n10395
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material. 2. The sole according to claim1,
characterized in that said supporting |ayer (10,
110), in the portions that are distinct with respect
to said at |east one preset macroportion (11, 111)
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subponetioa)ly to said wiembrened 3¢ at leashat its peaipheralsregion.
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that a perimetric layer (17) of glue is spread onto said supporting layer (10)
so as to penetrate through the meshes of the net or the felt and join
monolithically and hermetically the lower tread (15) and the upper
membrane (13). '

9. The sole according to one or more of claims 1 to 6, characterized in
that a film (18) made of PVC or PU is arranged either between the
supporting layer (10) and the membrane (13) or between the tread (15) and
the supporting layer (10), with high-frequency welding performed so as to
melt the film (18) and make it penetrate between the meshes of the net or
felt, so as to join the components monolithically.

10. The sole according to one or more of claims 1 to 6, characterized in
that a film (18) made of PVC or PU is arranged between said layer (10) and
said membrane (13) by means of high-frequency welding and the assembly
is then glued to said tread (15). '



characterized in that said tread (15, 115) is injected
directly into a nold onto said supporting |ayer (10,
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meshes of said net or of the felt, which is

perimetrically reduced in thickness, is perforated
perinetrically or bordered with pet, so as to reach
1s and join hernetically said nmenbrane (13, 113). 8.
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| sis QEupIedeth R¥dhiivasd 26giding o far gL TYoXE@de®f polyethylene or
the like that is diffusely perforated and contoured anatomically.

16. A shoe having a sole that comprises:
-- a supporting layer (110), which is made of net, felt or other diffusely
perforated material at least in a preset macroportion (111);
-- a membrane (113), which is made of a material that is impermeable to
water and vapor-permeable and is associated in an upward region with said .
supporting layer (110) at least in said at least one preset macroportion (111)
made of net, felt or other diffusely perforated material, which it covers;
-- a tread (115), which is made of plastic material with at least one through
macroperforation (116) at said at least one preset macroportion (111) made
of mesh, felt or other diffusely perforated material,

said shoe being characterized in that it cofnprises an upper (120) that is
assembled on an assembly insole (124) that is coupled in a downward region

with respect to a layer (122) made of a material such as diffusely perforated



13. The shoe according to one or nore of clains 11 and

12, characterized in that said assenbly insole is
wa@omploestsi n a downward region with respect to PADEPR2003/010395

filler layer (122) nade of a material such as

di ffusely perforated EVA, coconut fibers, et cetera.

14. The shoe according to one or,,nore of clains 11 to

13 characterized in that an inner sole (119) made of

Pf?%‘@?%' The ikEa o SRR M B 'y bl hgppetic high-
> MG 26ing) BleMdinigof saidin 4’“.“%1%21%@%32%%% by 7126 fFbm above,
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d| usely perforated and contoured anatom cally. 16.
Hesinpgpliied persnetridahiyt tocihemssemdly- - a supporting
Iayer (110), which is nmade of net, felt or other
diffusely 20 perforated material at |least in a preset
macroportion (111); -- a nenbrane (113), which is nmade
of a material that is inperneable to water and
vapor - pernmeabl e and is associated in an upward region
with said supporting |ayer (110) at least in said at
| east one preset macroportion (111) nmade of net, felt
or other diffusely perforated material, which it
covers; 25 -- a tread (115), which is nade of plastic
material with at | east one through nmacroperforation
(116) at said at | east one preset macroportion (111)
made of nesh, felt or other diffusely perforated
mat eri al, said shoe being characterized in that it
conprises an upper (120) that is assenbled on an
assenbly insole (124) that is coupled in a downward
region 30 with respect to a layer (122) nmade of a
mat eri al such as diffusely perforated WD 2004/ 028284
PCT/ EP2003/ 010395 12 EVA or the like, which
constitutes the neans for the hermetic high- frequency
wel di ng of said nenbrane (113) to said upper (120)
from above, perinetrically with respect to said
macroportion (111), said tread (115) being gl ued
perinmetrically to the assenbly.



