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Description

[0001] The subject of the invention is a perforated wa-
ter-resistant coating for footwear protection that provides
protection against penetration of water into the interior
of footwear by a water-repellent layer, which layer is me-
chanically or otherwise treated in a way that the water-
repellent layer is perforated with a series of tiny pores.
The invention belongs to class A43B23/06 of the inter-
national patent classification.

[0002] A technical problem solved by the invention is
protection against penetration of water in the interior of
footwear and simultaneously transport of water vapour
from the interior of footwear into the ambient.

[0003] Itis a known fact that a human body needs to
be protected against too low temperatures and especially
against the influences of atmospherilia like rain and
snow. A foot therefore needs protection by footwear that
is impervious to water. A disadvantage of such known
solution lies in that it prevents a foot from breathing and
therefore causes an uneasy feeling and excess sweating.
There are various solutions to the described problem that
include a variety of semi-permeable membranes that pre-
vent water from penetrating into footwear interior and pro-
vide for a limited flow of air and water vapour. A drawback
of these solutions lies in the fact that an external protec-
tive layer is needed for protection against mechanical
damage, and this layer is not impermeable and usually
in the form of fabric or leather. Both fabric and leather
absorb water thus increasing in mass, which requires
more effort in the use of footwear and contributes to im-
paired heat insulation. Due to the rough surface of fabric
the quotient of friction between fabric and snow is higher
than that exerted between snow and entirely smooth sur-
face, like that of a water-repellent material for instance.
When walking in nature in any time of the year, we are
often exposed to the influence of water or snow that cov-
ers a large surface of a shoe. A smooth surface provides
for a quicker sliding of snow or water off a shoe and a
shoe material is thus exposed to water for a shorter time
period. A shorter time period during which a shoe is cov-
ered with water or snow means less possibility of pene-
tration of water into footwear and more time for footwear
to breathe.

[0004] US 2001/0000272 A discloses a perforated wa-
ter repellent coating for footwear protection.

[0005] The invention will now be described in more de-
tail based on an embodiment and figures representing in:
Figure 1  footwear with a part manufactured from a
perforated material;

footwear with a part only partially manufac-
tured from a perforated material;

a perforated material in cross-section with
schematically represented pores and an ex-
ternal water-repellent layer and internal re-
inforcing layer;

schematic representation of a perforated
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material in cross-section and distribution of
perforation pores;

ski running footwear having the entire upper
part manufactured from a perforated mate-
rial;

ski running footwear having only part of the
upper part manufactured from a perforated
material and the remaining part from a water
impermeable material;

cross-section of a material used to manu-
facture an upper part which does not form
part of the invention, wherein the outermost
layer is water impermeable, water repellent,
smooth and perforated, the next laminate
layer is a membrane that breathes and onto
which a protective fabric or a carrying mesh
is laminated.

Figure 5

Figure 6

Figure 7

[0006] The structural solution of the invention provides
a possibility to manufacture footwear having a water-re-
pellent coating 3 from a perforated material in the shape
of tiny pores arranged over the surface of the material,
said pores having a considerably smaller diameter than
the total material thickness. The upper part 1 is manu-
factured from a perforated material consisting of two lay-
ers, the external one being a water-repellent layer 5 and
smooth on its surface and the internal being a reinforcing
layer 6 manufactured from a woven or unwoven fabric
and the two layers are inseparably joined and treated in
a way that tiny pores 4 are manufactured through both
materials prior to use, said pores having a smaller diam-
eter than the thickness of the external layer and are small
enough to resist water penetration due to capillary pres-
sure and yet large enough for the footwear to breathe
therethrough. In special cases only a part 7 of said upper
part 1 may be manufactured from a water-repellent ma-
terial 7.

[0007] Said perforated material 3 consists of at least
two layers and is composed of the external smooth and
water-repellent layer 5 and the internal reinforcing layer
6, which is either woven or unwoven, wherein said layers
are joined in a way that the external layer 5 remains
smooth on its external side. The perforation 3 is effected
by tiny pores, the diameter of which does not exceed the
thickness of the material of the external smooth layer,
the diameter preferably being less than 0.1 mm and the
pores are arranged mutually close enough to provide for
a sufficient breathing of the material, preferably more
than 10 pores per cm2.

[0008] The structural solution of footwear manufactur-
ing described above is hereinafter extended to footwear
for ski running, wherein the topmost material is function-
ally or rather technologically manufactured in a way to
prevent water and moisture from entering from the ex-
ternal side of the shoe into shoe interior on the one hand
and on the other diverts moisture from foot sweating from
the shoe interior towards the exterior, i.e. away from the
foot.
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[0009] The upper shoe material here disclosed does
not form part of the invention. It consists of several layers.
The outermost layer 1’ is perforated, i.e. has pores of an
optional diameter over its surface that are optionally ar-
ranged.

[0010] The outermost layer 1" may be manufactured
in the shape of amesh, so that it consists of, is composed
of or is woven of filaments of an adequate thickness of
an optional synthetic material, said flaments being mu-
tually interwoven in an optional way and form the perfo-
rated surface of the material. The outermost layer 1’ may
also be made of a synthetic material, like PVC, PU, etc.
by the use of technology »casting onto carrier material,
where the surface of the material is mechanically perfo-
rated. Among others, the upper layer is water imperme-
able, smooth on its external surface and water repellent.
[0011] A nextlayer 2’ immediately following the exter-
nal upper layer is of a material that breathes, i.e. a breath-
able membrane. The membrane is a material, the fun-
damental functional capability of is determined by two
features. The first is resistance of the membrane to the
penetration of water and moisture from the external side
towards the interior, i.e. the pressure that the membrane
can take when water and moisture enter from the external
side.

[0012] The second important feature is the capability
of the membrane to transport water vapour from the in-
terior of the shoe outwards (membrane permeability / per-
meability quotient in milligrams per square centimetre
per hour), which is indicative of a certain quantity of water
vapour that the membrane is capable of permeating with-
in a certain time period.

[0013] A layer 3’ laid onto the upper two layers is a
protective fabric / carrying mesh (i.e. tricot), the function
of which is protection of the membrane against mechan-
ical influences or damages.

[0014] The structure of the material or laminate as de-
scribed hereinbefore consists of three basic layers. Said
laminate may, however, also consist of more than three
basic layers, if need may be from a functional point of
view. Further layers apart from the three basic ones may
be added to the basic laminate in order to improve the
load capacity of same, in order to improve thermo-insu-
lation of the laminate or toimprove distribution of moisture
within a shoe with the purpose of getting the largest sur-
face possible, through which moisture would evaporate
through the permeable membrane from the shoe interior
outwards.

Claims

1. Perforated water-repellent coating for footwear pro-
tection
characterised in that
its upper part (1) is manufactured from a micro-per-
forated material consisting of two layers, of which an
external layer (5) is water repellent and smooth on
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its external surface, and an internal reinforcing layer
(6) consists of a woven or unwoven fabric, the two
layers being inseparably joined and treated in a way
that tiny pores (4) are manufactured through both
materials prior to use, said pores having a smaller
diameter than the thickness of the external layer.

2. Perforated water-repellent coating for footwear pro-
tection as claimed in Claim 1
characterised in that
a part (7) of said upper part (1) is manufactured from
a water-repellent material in those parts, which are
most exposed to mechanical loads, and the remain-
ing parts are from a microperforated material.

3. Perforated water-repellent coating for footwear pro-
tection
characterised in that
its upper part (1’) is manufactured of a material con-
sisting of three layers, of which an outermost layer
is perforated, smooth, waterimpermeable and water
repellent and laminated in a next layer with a breath-
able membrane, which is, as a third layer, further
reinforced and mechanically protected by a carrying
fabric, wherein pores (4’) are manufactured through
said upper layer (1’) and optionally arranged over its
surface.

4. Perforated water-repellent coating for footwear pro-

tection as claimed in Claim 3,

characterised in that

a part (3’) of said upper part (1’) is manufactured
from a material impervious to water on those areas
of footwear, which are exposed to greatest mechan-
ical loads.

Patentanspriiche

1. Perforierte wasserabweisende Beschichtung zum
Fussbekleidungsschutz
dadurch gekennzeichnet, dass
ihr Oberteil (1) aus einem mikro-perforierten zwei-
schichtigen Material hergestelltist, wobei die Au3en-
schicht (5) wasserabweisend und an der AulRen-
oberflache glatt ist und die innere Verstarkungs-
schicht (6) aus gewebtem und ungewebtem Gewebe
zusammengesetzt ist, wobei die beiden Schichten
miteinander untrennbar verbunden und derart be-
handelt sind, dass vor dem Gebrauch sehr kleine
Poren (4) durch die beiden Materiale angefertigt
sind, wobei die Poren einen kleineren Durchmesser
als die Dicke der AufRenschicht aufweisen.

2. Perforierte wasserabweisende Beschichtung zum
Fussbekleidungsschutz nach Anspruch 1
dadurch gekennzeichnet, dass
ein Teil (7) des Oberteils (1) aus einem wasserab-
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weisenden Material in jenen Teilen hergestellt ist,
die mechanischen Belastungen am meisten ausge-
setzt sind und die Gibrigen Teile aus einem mikroper-
forierten Material hergestellt sind.

Perforierte wasserabweisende Beschichtung zum
Fussbekleidungsschutz

dadurch gekennzeichnet, dass

ihr Oberteil (1’) aus einem dreischichtigen Material
hergestellt ist, wobei die duRerste Schicht perforiert,
glatt, wasserdicht, wasserabweisend und in der
nachsten Schicht mit einer atmenden Membrane la-
miniert ist, die als die dritte Schicht durch ein Trag-
gewebe weiter verstarkt und mechanisch geschitzt
ist, wobei die Poren (4’) durch die genannte Ober-
schicht (1’) hergestellt und gegebenenfalls Gber ihre
Oberflache angeordnet sind.

Perforierte wasserabweisende Beschichtung zum
Fussbekleidungsschutz nach Anspruch 3,
dadurch gekennzeichnet, dass

ein Teil (3’) des genannten Oberteils (1°) aus einem
wasserdichten Material an jenen Stellen der Fussbe-
kleidung hergestellt ist, die am meisten den mecha-
nischen Belastungen ausgesetzt sind.

Revendications

Un revétement perforé, résistant a I'eau pour la pro-
tection d’articles chaussants

caractérisé en ce que

sa partie supérieure (1) est produite d’'un matériau
micro-perforé de deux couches, la couche extérieure
(5) étant résistante a I'eau et lisse sur la surface ex-
térieure et la couche intérieure renforgante (6) étant
composée d’un tissu tissé et non-tissé, les deux cou-
ches étantinséparablementjointes entre elles et trai-
tées d’une telle fagon, qu’avant I'usage des pores
(4) minuscules sont fabriquées a travers les deux
matériaux, les pores ayant un diameétre plus petit que
I’épaisseur de la couche extérieure.

Un revétement perforé, résistant a I'eau pour la pro-
tection d’articles chaussants selon revendication 1
caractérisé en ce que

une partie (7) de la partie supérieure (1) est produite
d’'un matériau résistant a I'eau en telles parties, qui
sont le plus exposées aux charges mécaniques et
les autres parties sont fabriquées d’un matériau mi-
croperforé.

Un revétement perforé, résistant a I'eau pour la pro-
tection d’articles chaussants

caractérisé en ce que

sa partie supérieure (1) est produite d’'un matériau
de trois couches, la couche la plus extérieure étant
perforée, lisse, imperméable, résistante a I'eau et
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laminée dans la couche suivante avec une membra-
ne respirable, qui est comme la troisi€me couche
renforcée par un tissu porteur et mecaniquement
protégeé, les pores (4’) étant fabriquées a travers la
couche (1’) supérieure mentionnée et facultative-
ment disposées sur sa surface.

Un revétement perforé, résistant a I'eau pour la pro-
tection d’articles chaussants selon revendication 3,
caractérisé en ce que

une partie (3’) dela partie supérieure (1’) mentionnée
est fabriquée d’'un matériau imperméable en telles
parties des chaussures, qui sont le plus exposées
aux charges mécaniques.
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FIG. 4
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