
US 20050252035A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2005/0252035 A1 

Moretti et al. (43) Pub. Date: Nov. 17, 2005 

(54) 

(75) 

(73) 

(21) 

(22) 

(86) 

WATERPROOF AND BREATHABLE SOLE 
FOR SHOES 

Inventors: Mario Polegato Moretti, Crocetta Del 
Montello (IT); Antonio Ferrarese, Isola 
Della Scala (IT) 

Correspondence Address: 
OBLON, SPIVAK, MCCLELLAND, MAIER & 
NEUSTADT, RC. 
1940 DUKE STREET 
ALEXANDRIA, VA 22314 (US) 

Assignee: GeoX S.p.A., Montebelluna, Localita Bia 
dene, Treviso (IT) 

Appl. No.: 10/520,513 

PCT Filed: Jul. 7, 2003 

PCT No.: PCT/EP03/07273 

(30) Foreign Application Priority Data 

Jul. 9, 2002 (IT) ............................. .. PD2002A000187 

Publication Classi?cation 

(51) Int. Cl? ................................................... ..A43B 13/12 
(52) Us. 01. ............................................................. .. 36/3 B 

(57) ABSTRACT 

AWaterproof and breathable sole for shoes, having a struc 
ture that includes a mid-sole component With a membrane 
made of a material that is impermeable to Water and per 
meable to Water vapor and connected 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 is joined perimetrically 
and hermetically to the component. The membrane is asso 
ciated With the protective layer by a thermoreactive adhe 
s1ve. 
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WATERPROOF AND BREATHABLE SOLE FOR 
SHOES 

TECHNICAL FIELD 

[0001] The present invention relates to an improved Water 
proof and breathable sole for shoes. 

BACKGROUND ART 

[0002] Plastic Waterproof and breathable soles for shoes 
are already knoWn. 

[0003] One of these soles is disclosed in Italian patent no. 
1,282,196 by the same Applicant. 

[0004] 
[0005] a mid-sole With a membrane made of a mate 

rial 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; 

0006 a tread made of erforated elastomer that is P 
joined perimetrically and hermetically to the mid 
sole. 

[0007] AWaterproof 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, asso 
ciated With a loWer protective layer made of a material that 
is resistant to hydrolysis, Water-repellent, breathable and/or 
perforated. 

In this case, the sole comprises: 

[0008] The insert is completed by an element that is 
overmolded or assembled in place and surrounds the mem 
brane and the protective layer and is joined hermetically to 
them. 

[0009] The insert is part of a mid-sole and is joined 
together With said mid-sole to a tread made of perforated 
plastic, Which is overmolded or assembled in place. 

[0010] 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. 

[0011] The protective layer is normally made of felt and is 
coupled to the membrane in a breathable manner (by means 
of spots of thermoplastic adhesive Which has for example a 
polyurethane base), to alloW the passage of the vapor from 
the inside of the shoe toWard the outside through the holes 
provided in the tread. 

[0012] Although the soles described above have been 
commercially available for years noW and are unanimously 
acknowledged to be capable of ensuring a correct exchange 
of heat and Water vapor betWeen the microclimate inside the 
shoe and the external microclimate, they have been found to 
have draWbacks, including in particular the tendency for the 
membrane to tear due to the different traction elasticity 
modulus With respect to the tread, With Which it is mono 
lithically assembled peripherally. 

[0013] The membrane is in fact normally made of 
expanded polytetra?uoroethylene, Which is a scarcely elastic 
material, While the tread by its very nature and due to its 
operating requirements must be very elastic and ?exible. 
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[0014] Accordingly, the membrane is unable to absorb the 
?exural stresses that produce an elastic elongation of the 
polymer, of Which the elastomeric tread is made (PVC, TR, 
polyurethane, rubber, et cetera), in movements, during use 
and accordingly tends to tear because its elasticity modulus 
is exceeded, and loses its Waterproofness. 

[0015] 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. 

[0016] In order to reduce the elongation, the structure 
disclosed in WO 02/32246 A1 has been adopted; this patent 
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. 

[0017] Furthermore, the problem of the breakage of the 
membrane is not solved permanently, because of the revers 
ibility of the phenomenon of thermoplasticity of the poly 
urethane adhesive used to laminate the membrane With the 
felt layer: the melting point of said adhesive (for example 
65° C.) is in fact loWer than the temperature (for example 
180° C.) at Which the polymer that constitutes the tread and 
must form a peripheral seal on the membrane is injected into 
the mold. 

[0018] Temperatures higher than the melting point of the 
polyurethane adhesive can be reached both during the nor 
mal production of the shoe and during use of the shoe (for 
example When Walking on hot tarmac during the summer 
period). 
[0019] By reaching temperatures higher than the melting 
point, the thermoplastic adhesive is reactivated and the 
viscosity is reduced considerably (it is knoWn that viscosity 
is a function of temperature), alloWing complete absorption 
of said adhesive by the felt. 

[0020] This means that once the assembly cools, there is 
no longer enough adhesive to alloW adequate coupling of the 
membrane to the felt layer. 

[0021] 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. 

[0022] This problem is entirely neW in soles With respect 
to other uses for Which a membrane that is impermeable to 
Water and permeable to vapor is used. 

[0023] 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 tem 
peratures on the order of the temperatures reached in the 
molding of soles made of polymeric materials are never 
reached. 

[0024] In these cases, a maximum temperature of 100° C. 
can in fact be reached. 

DISCLOSURE OF THE INVENTION 

[0025] 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 draW 
backs noted above in knoWn types, Which lead to the tearing 
of the Waterproof and Water vapor-permeable membrane. 



US 2005/0252035 A1 

[0026] Within this aim, an object of the invention is to not 
reduce in any case the Waterproofness and breathability 
capabilities of the sole. 

[0027] Another object is to provide a sole that does not 
entail particular constructive complications With respect to 
knoWn soles. 

[0028] Another object is to provide a sole Whose costs are 
competitive With respect to the costs of knoWn types. 

[0029] This aim and these and other objects that Will 
become better apparent hereinafter are achieved by a Water 
proof and breathable sole for shoes, having a structure that 
comprises: 

[0030] a mid-sole With a membrane made of a mate 
rial that is impermeable to Water and permeable to 
Water 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 perfo 
rated; 

a trea ma e 0 er orate e astomer t at is 0031 d d f p f d l h ' 
joined perimetrically and hermetically to the mid 
sole; 

[0032] said structure being characteriZed in that said mem 
brane is associated With said protective layer by means of a 
thermoreactive adhesive. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] Further characteristics and advantages of the 
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: 

[0034] FIG. 1 is a transverse sectional vieW of a Water 
proof and breathable sole for shoes having the structure 
according to the invention, in a ?rst embodiment thereof; 

[0035] FIG. 2 is a transverse sectional vieW of a Water 
proof and breathable sole for shoes having the structure 
according to the invention, in a second embodiment thereof. 

WAYS TO CARRYING OUT THE INVENTION 

[0036] With reference to FIG. 1, a Waterproof and breath 
able sole for shoes has, in a ?rst embodiment, a structure that 
comprises a mid-sole 10 that is composed of a membrane 11 
made of a material that is impermeable to Water and per 
meable to Water vapor (normally commercially available 
and made for example of expanded polytetra?uoroethylene), 
laminated over a supporting mesh 12 made of synthetic 
material and associated, by Way of spots of adhesive 13, With 
a loWer protective layer 14 made of a material that is 
resistant to hydrolysis, Water-repellent, breathable and/or 
perforated, preferably a polyester felt. 

[0037] The structure further comprises a tread 15 made of 
elastomer, With through holes 16, Which is overmolded or 
assembled in place on the mid-sole 10 and is perimetrically 
joined hermetically thereto (see the borders 17 that surround 
its edges in FIG. 1). 

[0038] According to the invention, the structure is char 
acteriZed in that said membrane 11 is associated With said 
protective layer 14 by Way of a thermoreactive adhesive. 

Nov. 17, 2005 

[0039] Thermoreactive adhesives are adhesives that are 
per se knoWn in another technical ?eld; they are in fact used 
for example to produce barrier fabrics for surgical uses, 
Which are formed by tWo or more layers of different mate 
rials that are laminated together. 

[0040] 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 sepa 
ration of the tWo or more elements that constitute the barrier 
fabric. 

[0041] These adhesives, due to the temperature, produce 
many intermolecular bonds (betWeen molecules), thus form 
ing a three-dimensional structure that is partially rigid and in 
any case thermally irreversible. 

[0042] The bonds occur betWeen the NCO and OH groups 
that are present in the molecular chains that constitute said 
adhesives. 

[0043] Thermoreactive adhesives, usable for the purposes 
of the invention are, for example, thermoplastic polyure 
thane adhesives Which are manufactured by the company 
SCHAETTI AG, SWitZerland, and marketed under the name 
PU SCHAETTI FIX 6050. 

[0044] Practical tests of the use of these thermoreactive 
adhesives to associate in spots the membrane 11 With the 
protective layer 14 have shoWn that their molecular bonds 
do not alloW melting and absorption at high temperatures of 
the adhesive by the felt of the protective layer 14, preventing 
the separation of the membrane 11 and thus alloWing the 
distribution of the stress over a larger cross-section (mem 
brane 11+felt of the layer 14). 

[0045] All this avoids the breakage of the membrane 11 
due to its elasticity modulus being exceeded. 

[0046] With reference noW to FIG. 2, a Waterproof and 
breathable sole for shoes, in a second embodiment, has a 
structure 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 of a 
material that is impermeable to Water and permeable to 
Water vapor (normally commercially available, for example 
made of expanded polytetra?uoroethylene), Which is lami 
nated 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, Water-repellent, breathable and/or perforated, 
preferably a polyester felt. 

[0047] The insert 110 is completed by a perimetric ele 
ment 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. 

[0048] The insert 110 is joined to a tread 115 made of 
elastomer, With through holes 116, that is overmolded or 
assembled in place thereon. 

[0049] 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. 

[0050] The method for obtaining the described improved 
shoe sole is based on the steps for assemblying the sole parts 
as disclosed in relation With the preferred embodiments of 
the invention. 
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[0051] In practice it has been found that the intended aim 
and objects of the present invention have been achieved. 

[0052] A Waterproof and breathable sole for shoes having 
an improved structure has in fact been devised Which 
eliminates the draWbacks suffered by knoWn types Which 
lead to the tearing of the Waterproof and vapor-permeable 
membrane, Without reducing the Waterproofness and 
breathability characteristics of the sole. 

[0053] Moreover, the manufacture of the sole does not 
entail particular constructive complications With respect to 
conventional soles. 

[0054] The invention thus conceived is susceptible of 
numerous modi?cations and variations, all of Which are 
Within the scope of the appended claims. 

[0055] All the details may further be replaced With other 
technically equivalent elements. 

[0056] In practice, the dimensions may be any according 
to requirements. 

[0057] The disclosures in Italian Patent Application No. 
PD2002A000187 from Which this application claims prior 
ity are incorporated herein by reference. 

1-7. (canceled) 
8. AWaterproof and breathable sole for shoes, comprising: 

a mid-sole component comprising: a membrane made of 
a material that is impermeable to Water and permeable 
to Water vapor; a loWer protective layer made of a 
material that is resistant to hydrolysis, Water-repellent, 
breathable, and/or perforated; said membrane being 
connected in spots With said loWer protective layer; and 

a tread made of perforated elastomer that is joined peri 
metrically and hermetically to the component; and 

Wherein said membrane is associated With said protective 
layer by a thermoreactive adhesive. 
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9. The sole of claim 8, Wherein said membrane and said 
protective layer associated thereWith are joined hermetically 
to said tread, Which is provided by overmolding or in place 
assembling on said component. 

10. The sole of claim 8, Wherein said membrane and said 
protective layer are part of a mid-sole With a preassembled 
insert that comprises a perimetric element that is over 
molded or assembled in place and surrounds said membrane 
and said protective layer and is joined to them hermetically, 
said insert being coupled to said tread, Which is overmolded 
or assembled in place thereon. 

11. The sole of claim 8, Wherein said thermoreactive 
adhesive is a thermoplastic polyurethane adhesive. 

12. A method for joining a membrane made of a material 
that is impermeable to Water and permeable to Water vapor 
to a protective layer made of a material that is resistant to 
hydrolysis, Water-repellent, breathable and/or perforated, to 
provide Waterproof and breathable soles for shoes, the 
method comprising: 

applying in spots thermoreactive adhesives betWeen said 
membrane and said protective layer. 

13. The method of claim 12, Wherein said thermoreactive 
adhesive is a thermoplastic polyurethane adhesive. 

14. Amethod for making a Waterproof and breathable sole 
for shoes that has a structure including a mid-sole compo 
nent With a membrane made of a material that is imperme 
able to Water and permeable to Water vapor and is connected 
in spots With a loWer protective layer made of a material that 
is resistant to hydrolysis, Water-repellent, breathable and/or 
perforated; and a tread made of perforated elastomer that is 
joined perimetrically and hermetically to the component; the 
method comprising: 

connecting said membrane to said protective layer by a 
thermoreactive adhesive. 


