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(54) Waterproof footwear and manufacturing method

(57) The new footwear comprises an upper (12), a
lining (14) with a waterproof, vapour-permeable mem-
brane (24), a sole (18) of injection moulded plastic ma-
terial; the bottom edge of the upper is spaced outwardly
with respect to the edge of the lining and stitched to one

edge of a non-porous tape (20) provided with a layer of
heat-reacting glue on one side, the opposite edge of the
non-porous trip is stitched to the lining and to the insole,
and the glue of the tape bonds together the tape and the
lining.
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Description

[0001] The present invention refers to the manufac-
ture of waterproof footwear, particularly waterproof and
vapour-permeable (breathable) footwear.
[0002] Waterproof, vapour-permeable footwear, that
is to say footwear able to protect the foot from the entry
of water, though allowing regular evaporation of perspi-
ration meet with widespread public favour at present. To
obtain the desired characteristic of watertightness and
vapour-permeability, a layer or sheet of material imper-
vious to water and pervious to vapour, that is, vapour-
permeable, per se known and available on the market,
is generally incorporated. The sheet is generally incor-
porated into the footwear as a lining or part of the lining
of the upper. Footwear of this type generally have a va-
pour-permeable upper and a waterproof sole injection-
moulded so as to be joined to the insole and to the upper.
[0003] The known footwear are made with one or
more seams to join together the upper and the lining and
possibly the insole. Problems arise at these seams as
far as watertightness is concerned because the stitching
forms a break in the continuity of the waterproof, vapour-
permeable membrane and water can enter the inside of
the footwear through the stitching holes. The problem is
particularly serious if the upper is made of leather (as is
desirable on other counts) in that the sheet of leather,
even if it does not allow direct passage of water through
the leather, easily conveys the water impinging thereon
by capillarity in the direction in which the sheet extends,
up to the edges thereof, from which the water can pass
inside the footwear, possibly through the stitching holes.
[0004] Attempts have been made to remedy the prob-
lem in various ways. European patent EP 0 298 360, for
instance, teaches a footwear provided with a lining with
a waterproof, vapour-permeable layer and an injection
moulded sole, wherein the edge of the upper is posi-
tioned at a distance with respect to the edge of the lining;
the edge of the upper is stitched to one side of a porous
tape, the other side of which is stitched to the lining. Dur-
ing injection moulding the material of the sole passes
through the holes in the porous tape and forms a water-
proof layer between the stitching involving the upper,
which could allow moisture to pass, and the stitching in-
volving the lining, and thus the inside of the footwear.
[0005] Said system has the drawback, however, of
being relatively complex and costly.
[0006] An object of the present invention is to over-
come the problems of the prior art.
[0007] Another object is to make a footwear of the
type with a waterproof, vapour-permeable lining, in
which the outside water cannot pass in any way to the
inside of the footwear through the components thereof,
and to achieve this with an economically advantageous
system that is easy to apply.
[0008] The objects have been achieved with a foot-
wear as stated in claim 1 and a method as stated in claim
5.

[0009] In other words, the new footwear comprises an
upper, a lining with a waterproof, vapour-permeable
membrane, a sole made of injection-moulded plastic
material, wherein the bottom edge of the upper is
spaced outwardly with respect to the lining edge and
stitched to one side of a non-porous tape provided with
a layer of heat-reactive adhesive on one side, the oppo-
site side of the non-porous tape is stitched to the lining
and to the insole, and the adhesive of the tape bonds
together at least the tape and the lining.
[0010] According to the method, the terminal area or
edge of the outer upper is made shorter than the termi-
nal area or edge of the lining with membrane; the termi-
nal or edge part of the upper is joined by stitching, gen-
erally a reversed sewing or zig-zag stitching, to the non-
porous tape with one side coated with heat-reactive ad-
hesive or glue, the other side of the same tape is sewn
to the lining and to the insole, the adhesive of the tape
is then activated to bond or stick together the tape and
the lining. The latter stage is preferably performed at the
same time as forming the plastic material sole and ex-
ploits the heat thereof.
[0011] The invention achieves the above objects, in
particular allowing fully waterproof footwear to be made
at limited cost.
[0012] The invention will be described, by way of a
non-restrictive example, with reference to the attached
drawings, in which:

Figure 1 is a part-sectional axonometric view of a
footwear according to the present invention;
Figure 2 is a bottom view of the upper-lining-insole-
tape assembly of the footwear of Figure 1, stitched
together;
Figure 3 is a cross sectional view of the footwear
complete with the sole of plastic material;
Figure 4 is an enlarged view of the detail circled in
Figure 3.

[0013] With reference to the figures, a shoe or foot-
wear according to the invention is designated as a whole
with reference numeral 10 and comprises at least an up-
per 12, a lining 14, an insole 16, a sole 18 of plastic ma-
terial formed directly on the other elements, and a non-
porous tape 20.
[0014] The upper 12 is made of sheet material, of any
type suited to the purpose, for example leather, and is
cut so as to have its bottom edge 22 ending at a dis-
tance, that is more outward, with respect to the edge of
the lining, as shown in the figures.
[0015] The lining 14 comprises a layer or membrane
24 of waterproof and vapour permeable, or breathable,
material and preferably further comprises one or more
complementary layers or sheets 26 (only one is illustrat-
ed in the figures) with thermal, aesthetic and shock-ab-
sorbing functions, as is usual. The bottom edge of the
lining 14 is cut so as to be "longer" than the upper, so
that it can be turned in along the bottom part of the foot-
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wear.
[0016] The insole 16 is made of conventional sheet
material for insoles, for example needled fabric, and is
cut so as to have an outline which defines a smaller area
than the entire bottom inside area of the footwear.
[0017] The tape or band 20 is made of non-porous
material, for example U.A. 014 from Uno Art, and has a
layer of heat-reactive or thermo-reacting adhesive (per
se known) on one side, precisely the side 21 facing up-
ward, toward the lining, in the figures. The tape 20 is
sewn, with a longitudinal margin or edge 28 thereof, to
the bottom edge of the upper; said seam is designated
by 30 in Figure 4. The seam is preferably of the reversed
or rolled type. The other longitudinal edge, 29, of the
tape 20 is sewn together with the bottom edge of the
lining 14 and the edge of the insole 16. The sewing or
seam is preferably of the pinching or chain-stitch Strobel
type and is designated by reference numeral 32. The
side 21 of the tape in the finished footwear is adherent
to a strip of lining near the bottom edge thereof.
[0018] The footwear 18 is made of waterproof elasto-
meric material formed directly integral with the upper,
the insole and the tape, by means of any per se know
forming method, such as injection moulding, extrusion
or other.
[0019] The fotwear manufacturing method will now be
described.
[0020] In the first place, the upper 12 and the lining
14 are made or provided, cut so that the bottom periph-
eral edge of the lining extends a certain distance beyond
the peripheral bottom edge of the upper, as well as the
non-porous tape or band 20. The upper can be of any
known sheet material suited to the use, for example
leather. The lining comprises, in a per se known manner,
a sheet or membrane of waterproof and vapour-perme-
able material, designated by 24, and preferably one or
more further sheets coupled thereto, to perform other
functions, for example to give better thermal insulation
or greater comfort, or even for aesthetic purposes. The
tape 20 is preferably made of a closely woven fabric of
synthetic thread, coated on at least one side with a layer
of glue that is heat-activated. The tape is thus non-po-
rous. An adhesive not incorporated into the non-porous
tape could also be used.
[0021] The bottom edge of the outer upper is joined
to the tape by stitching; a rolled seam is preferably used,
as denoted by 30 in the figures. The stitching 30 involves
only the tape and the upper, not the lining. The side of
the tape coated with adhesive faces toward the lining of
the footwear.
[0022] The tape, the lining and the edge of the insole
are then joined together by stitching, preferably by a
Strobel or chain sewing referenced 32.
[0023] The plastic material sole 18 is then hot mould-
ed onto the assembly consisting of the insole, lining, up-
per and tape, so as to be in contact and engaged with
the insole, tape and upper. Hot moulding of the sole
causes activation of the adhesive on the tape, which ad-

heres against the opposite surface of the lining, thus
forming a peripheral seal against possible entry of mois-
ture along the seam 30, along the entire perimeter of the
bottom part of the shoe. Alternatively, the adhesive of
the tape could be activated with a separate operation
preliminary to forming of the sole.
[0024] Variations and changes can be made to what
has been described; it is understood that changes and
modifications within the reach of a person skilled in the
art are encompassed by the scope of the present inven-
tion as defined in the claims.

Claims

1. Footwear comprising an upper, a lining with a wa-
terproof, vapour-permeable membrane, an insole,
a sole of plastic material formed integrally at least
with said upper and said insole, characterized in
that:

- the upper (12) and the lining (14) are cut so that
the bottom peripheral edge of the lining extends
beyond the bottom peripheral edge of the up-
per;

- the bottom edge of the lining spaced apart from
the upper is sewn to the insole (16) along the
periphery thereof;

- and in that it comprises a tape (20) of non-po-
rous material, said tape having one edge (28)
joined to the upper and not to the lining by
means of a first seam (30) and the other edge
(29) joined to the lining and the insole but not
to the upper by means of a second seam (32)
and being sticking at least to the lining along
the entire perimeter of the footwear, so as to
form a seal against entry into the footwear of
any moisture seeping through the first seam.

2. A shoe according to claim 1, characterized in that
the non-porous tape (20) is coated with heat-react-
ing adhesive on at least the side (21) facing toward
the lining.

3. A shoe according to claim 1 wherein the first seam
(30) is a reveresed or rolled seam.

4. A shoe according to claim 1 wherein the second
seam (32) is a Strobel-chain stitching seam.

5. A method of manufacturing waterproof, vapour-per-
meable footwear comprising an upper (12), a lining
(14) with a waterproof, vapour-permeable mem-
brane (24), an insole (16), a sole (18) formed direct-
ly in contact with at least the upper and the insole,
characterized in that it comprises the stages of:

- preparing the upper (12) and the lining (14) so
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that the bottom edge of the upper is spaced
apart from the bottom edge of the lining, and
the lining extends beyond the upper along the
entire perimeter,

- preparing a tape (20) of non-porous material,
- joining an edge of the tape to the bottom edge

of the upper and not to the lining by means of
a first seam (30),

- joining the other edge of the tape to the lining
and/or to the insole but not to the upper by
means of a second seam (32) spaced apart
from the first,

- joining said tape and said lining and/or insole
by watertight adhesion along the entire perim-
eter of the lining and/or insole,

- hot forming the sole.

6. A method according to claim 5 wherein the tape is
coated on at least one side with heat-reacting ad-
hesive, and the stage of joining by adhesion takes
place during hot forming of the sole.

7. A method according to claim 5 wherein the first
seam (30) is a rolled or zig-zag seam and the sec-
ond seam (32) is a pinched or Strobel-chain type
seam.
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