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adopts a variable thickness, namely a higher thickness
in correspondence of the heel area, suitable for ensuring
a particularly comfortable support for the foot of the user.
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Description

[0001] The present patent application for industrial in-
vention relates to a footwear bottom with composite
structure and to the manufacturing process of said bot-
tom.

[0002] For along time now, footwear bottoms made of
synthetic materials, that is to say obtained from molding
thermoplastic or similar materials, have been widely
used.

[0003] Today such a technology is still widely appreci-
ated because it allows the mass production of said bot-
toms of synthetic materials in an easy, convenient way
and also because it can be used with practically all kinds
of footwear.

[0004] Nevertheless, a careful evaluation of such a
technology has shown some margins of improvement,
especially in the perspective of increasing the level of
comfort for the foot of a user who is wearing a footwear
provided with such a synthetic bottom.

[0005] A typical problem of the prior art is related to
the fact that the traditional bottoms made of synthetic
materials have a degree of compressibility - and conse-
quently a degree of absorption under load - that is sub-
stantially homogeneous throughout the entire surface of
the foot, despite that it is scientifically demonstrated that
the sole of the user’s foot could benefit from the provision
of areas with a higher or a lower level of compressibility.
[0006] Infact,itis evidentthatless compressible areas
should be preferred for their ability to offer a greater sup-
port to the foot (as it would be the case of the forefoot),
whereas the more compressible areas should be pre-
ferred for their higher cushioning capacity and therefore
for a more comfortable support of the foot (as it would be
the case of the heel).

[0007] The purpose of the presentinvention is to real-
ize a footwear bottom provided with a composite struc-
ture - that is to say formed of components made of dif-
ferent materials - which is actually capable of having ar-
eas with different compressibility coefficients and, most
of all, of offering a particularly comfortable support for
the heel of the user’s foot.

[0008] A further purpose of the present invention is to
devise a manufacturing process suitable for being pref-
erably used for realizing said footwear bottom with a com-
posite structure.

[0009] In particular, the bottom according to the inven-
tion is formed of:

- a bearing body made of semi-rigid material and
shaped like the sole of a human foot;

- aninsert made of elastically compressible material,
suitable for being exactly fitted inside said body, in
such a way to act as a support surface for the user’s
foot;

- an insole, preferably made of leather, suitable for
being applied on said insert;

- an optional sole made of microporous material

10

15

20

25

30

35

40

45

50

55

and/or rubber, which is suitable for being applied un-
der said body.

[0010] As illustrated in detail in the following descrip-
tion, the main peculiarity of the bottom according to the
present invention consists in the fact that it adopts a par-
ticular cooperation mode between said supporting body
and the respective insert made of soft material, according
to which the bottom has a differentiated cushioning ca-
pacity in correspondence of the various points of the sup-
port surface for the foot.

[0011] In such a context, in particular, the maximum
cushioning capacity, and consequently the maximum
comfort, is provided in correspondence of the area of the
user’s heel.

[0012] For the sake of clarity, the description of the
invention continues with reference to the attached draw-
ings, which only have an illustrative and notlimiting value,
wherein:

- Fig. 1 is a three-dimensional side view of the new
bottom according to the present invention;

- Fig.2isasectional view along the plane -1 of Fig. 1;

- Fig. 3 is an exploded view of the bottom of Fig. 1;

- Fig. 4is a three-dimensional side view of the bottom
of Fig. 1, in semi-finished state, after the co-molding
process and before undergoing the perimeter finish-
ing and the application of the respective walking sole;

- Fig. 5is a section view along the plane V-V of Fig. 4;

- Fig.6issimilarto Fig. 5, except for it shows the scrap
resulting from said finishing operation of the semi-
finished product of Fig. 4;

- Fig. 7 is an exploded view of the bottom of Fig. 4;

- Fig. 8 shows the body comprised in the semi-finished
product of Fig. 4;

- Fig.9is asectional view with the plane IX-IX of Fig. 8;

- Figs. 10 and 11 are a sequence of sectional draw-
ings, which show the modes thatare adoptedin order
to internally provide said body with a coating film,
during molding;

- Fig. 12is a view of the bottom of Fig. 1, together with
the respective walking sole, made of rubber or similar
materials, not yet mounted;

- Fig. 13 shows the bottom according to the invention
in its final operational arrangement, already associ-
ated with an open upper in order to originate a san-
dal.

[0013] With reference to Figs. 1, 2 and 3, the bottom
according to the invention (F) comprises the following
two main components:

- a wedge-like rigid supporting body (1), preferably
made of a mixture of PVC and cork;

- aninsert (2) preferably made of polyether, which is
elastically compressible and therefore endowed with
shock-absorbing capacities, suitable for being ex-
actly and firmly fitted inside said body (1), in such a
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way that its upper surface (22), which is preferably
anatomical, emerges at the top of said body (1) to
ensure a comfortable and ergonomic support for the
foot of the user of the bottom (F).

[0014]
sist of:

The other components of said bottom (1) con-

- aninsole (3) made of leather or equivalent materials,
suitable for exactly coating said upper surface (22)
of the insert (2), in such a way to offer a comfortable
support to the user’s foot;

- a walking sole (4) made of microporous material
and/or rubber, suitable for being mounted in corre-
spondence of the lower surface of said body (1), as
shown in Fig. 10.

[0015] Starting from this general configuration, the de-
scription continues by illustrating the specific configura-
tion attributed to the two aforesaid main components (1,
2), which is decisive to ensure that the bottom according
to the present invention (F) is provided with the desired
differentiated cushioning capacity of the different points
of the sole of the user’s foot.

[0016] With reference to Fig. 3, it must be noted that
said supporting body (1) is inferiorly defined by a hori-
zontal bottom wall (10) which is shaped like the sole of
the human foot and is circumscribed by a perimeter edge
(S) suitable for defining a compartment (V) inside said
body (1); it being also provided that said perimeter edge
(S) has an upper flat edge (BS).

[0017] In particular, said edge (S) has a minimum
height - in the order of a few millimeters - in correspond-
ence of the tip of said body (1), and a higher height to-
wards the rear area of said body (1).

[0018] As shown in Fig. 3, in fact, the edge (S) com-
prises two identical rectilinear sides (11a), which are
symmetrically opposite and have an ascending direction
from the front towards the back and are posteriorly con-
nected - starting from the point of maximum height (11a’)
-by means of asemicircular wall (11b) with a substantially
"U" shape, which has a lower height than the maximum
height reached by said two rectilinear sides (11a).
[0019] Forsuchareason,the connectionbetween said
point of maximum height (11a’) of each one of said rec-
tilinear sides (11a) and the respective end of the semi-
circular wall (11b) is ensured by means of a tooth (11c)
inclined in the direction of the semicircular wall (11b).
[0020] Withreference to Fig. 3, said insert (2) compris-
es:

e acentral supporting body (20) suitable for being ex-
actly fitted inside the compartment (V) circumscribed
by said perimeter edge (S) of the body (1);

e anupper horizontal wall (22) with anatomical profile,
suitable for being disposed on top of the body (1), in
such a way to act as support surface for the user’s
foot during use; wherein said upper wall (22) has a
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higher width than said central body (20), in such a
way that the perimeter edge (23) is overlapped in
step-like configuration to said upper flat edge (BS)
provided on top of the perimeter edge (S) of the body

(1.

[0021] In this regard it must be underlined that said
perimeter edge (23) of the insert (2) comprises a first
section (23a) with constant thickness, which extends
from the tip of the body (1) until said two points of max-
imum height (11a’) of the rectilinear sides (11a) of the
body (1), and a second section with significantly higher
thickness (23b), which extends from said two points of
maximum height (11a’) of the rectilinear sides (11a) of
the body (1) until said semicircular wall (11b) of the body
(1).

[0022] The higher thickness adopted by the second
section (23b) of said perimeter edge (23) of the insert (2)
is a necessary consequence of the difference in height
that is recorded, within the body (1), between the two
points of maximum height (11a’) of said rectilinear sides
(11a) and the semicircular wall (11b), even if with the
connection of said two inclined teeth (11c).

[0023] Itis precisely the higher thickness of the second
section (23b) of the perimeter edge (23) of the insert (2)
that converts the second section (23b) into the point with
the highest cushioning capacity of the insert (2), to the
full advantage of the lateral edge of the heel of the user
that is intended to rest on said second section (23b) of
the perimeter edge (23).

[0024] Moreover, it should be noted that the different
performance in terms of cushioning capacity of the var-
ious sections of the insert (2) can also be determined by
appropriately adjusting the density of said polyether ma-
terial used for the insert (2).

[0025] As mentioned earlier, within the scope of the
present invention, a specific manufacturing process has
been developed, which represents the most advanta-
geous technology, even if it is not the only feasible one,
for the purposes of manufacturing the bottom according
to the invention (F).

[0026] In particular, reference is made to a co-molding
process performed using thermoplastic materials, which
comprises the following steps, as described with refer-
ence to Figs. 4 to 9.

[0027] The first step - or step A - of said process con-
sists in the provision of a first mold (100) comprising a
die (101) and a respective lid (102), suitable for defining
the cavity (103) for the molding of a first semi-finished
product (SL1), which is subsequently used to obtain the
supporting body of the bottom according to the invention

(F).

[0028] In particular, the first mold (100) is shown in
Figs. 10 and 11.
[0029] In fact, generally speaking, said first semi-fin-

ished product (SL1) adopts a structure that is identical
to that one of the body (1), which is shown in detail in
Fig. 3.
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[0030] For such a reason, Fig. 8, which is expressly
dedicated to said first semi-finished product (SL1),
adopts the same reference numbers used in Fig. 3 for
the common components in order to describe said sup-
porting body (1).

[0031] However, it must be considered that, with re-
spect to the body (1), said first semi-finished product
(SL1) adopts a specific additional provision, which is
shown in Fig. 8, obtained by appropriately arranging the
cavity of said first mold.

[0032] Reference is made to the fact that a horizontal
wing (12) protrudes outwardly from the top of the perim-
eter edge (S), said horizontal wing (12) comprising:

- afirst section (12a) that circumscribes the front half
of said body (1)

- two second sections (12b) provided in correspond-
ence of said two rectilinear sides (11a) with ascend-
ing direction

- two third sections (12c) provided in correspondence
of said two inclined teeth (11c)

- a fourth section (12d) provided in correspondence
of said semicircular wall (11b).

[0033] Moreover, itis provided thatsaid horizontal wing
(12) inferiorly comprises a perimeter rib (N), facing said
bottom wall (10) of said first semi-finished product (SL1),
as shown in Fig. 9.

[0034] The second step - or step B - of the process
consists in injecting a jet of PVC mixed with cork inside
said first mold.

[0035] The third step - or step C - of the process con-
sists in the extraction of the first semi-finished product
(SL1) of Fig. 8, which has hardened, from said first mold
(100).

[0036] The fourth step - or step D - of the process con-
sists in loading said first semi-finished product (SL1) into
a second mold (not shown in the appended figures), suit-
ably equipped with a cavity capable of exactly containing
said first semi-finished product (SL1); it being also pro-
vided that the opening of said cavity is circumscribed by
a perimeter groove suitable for exactly accommodating
said perimeter rib (N) provided in said first semi-finished
product (SL1).

[0037] In particular, the positioning of the perimeter rib
(N) of the first semi-finished product (SL1) inside the cor-
responding groove provided on said second mold en-
sures that said first semi-finished product (SL1) can firmly
maintain its position inside said second mold.

[0038] In fact, it is understood that if the first semi-fin-
ished product (SL1) were subject to some undesired dis-
placement inside the second mold, the precision with
which said first semi-finished product (SL1) will receive
and support the respective insert (2) made of polystyrene
would be jeopardized.

[0039] Thisis because the fifth step - or step E - of the
process consists in injecting a jet of polyether inside said
second mold - after closing it with the respective lid - to
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generate the formation of a respective cushioning insert
(2), in correspondence of the compartment (V) of the first
semi-finished product (SL1), in such a condition that the
supporting body (20) of said insert (2) exactly fills said
compartment (V) of the first semi-finished product (SL1),
whereas the perimeter edge (23) of said anatomical sur-
face (22) of the insert (2) is exactly disposed above said
upper flat edge (BS) of the first semi-finished product
(SL1).

[0040] With referencetoFig. 4, a second semi-finished
product (SL2) is obtained, which comprises the first semi-
finished product (SL1) and the respective insert (2) made
of polyether, which are now irreversibly embedded.
[0041] As shown in Fig. 4, the second semi-finished
product (SL2)is already provided with the insole (3) which
is suitable for coating the anatomical surface (22) of the
insert (2), even if such a preferred provision requires the
execution of an additional operational step, as illustrated
below.

[0042] The sixth step - or step F - of the process con-
sists in extracting the second semi-finished product
(SL2), from said second mold.

[0043] The seventh step - or step G - of the process
consists in finishing the perimeter edges of said second
semi-finished product (SL2) in order to remove said pe-
rimeter wing (12) provided in the first semi-finished prod-
uct (SL1) together with the rib (N), as shown in a se-
quence in Figs. 5 and 6, obtaining the bottom (F) of the
invention, which comprises the supporting body (1), the
cushioning insert (2) and the insole (3).

[0044] An additional step, which is conventionally
called A2, may be introduced in the process, in order to
be performed after the execution of step A and before
the execution of step B.

[0045] As shown in Figs. 10 and 11, in such an addi-
tional step, during the insertion inside the respective die
(101), said lid (102) of the first mold (100) is coated with
a film formed of two layers (13), of which the first lower
layer (13a) consists in a thermo-adhesive film and the
second upper layer (13b) consists in a film that simply
protects the first lower layer (13a).

[0046] When the insertion of the lid (102) inside the
respective die (101) is completed, said film (13) is posi-
tioned above said cavity (103), in such a condition that
the filling of said cavity (103) with the PCV mixed with
cork causes said thermo-adhesive layer (13a) of the film
(13) to be embedded in said material, coating the surface
of the compartment (V) of said first semi-finished product
(SL1).

[0047] After extracting the first semi-finished product
(SL1) from the first mold (100), it will be necessary to
manually remove said second layer (13b) of the film (13),
so that, during the subsequent injection of the polyether
into the compartment (V) of said first semi-finished prod-
uct (SL1), the polyether can efficaciously adhere on said
thermo-adhesive layer (13a) of the film (13).

[0048] Otherwise said, the advantage of positioning
said first layer (13a) of the film (13) in correspondence
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of the compartment (V) of the first semi-finished product
(SL1) consists in the fact that the provision of the first
layer (13a) ultimately allows the insert (2) made of poly-
ether to be better adhered and held inside the body (1)
of the bottom according to the invention (F).

[0049] It should be noted that said step B could be al-
ternatively performed by providing that the body (1) is
obtained from vulcanizing a rough piece of rubber mixed
with cork, using a system and a respective first mold that
are suitable for such a vulcanization process.

[0050] It should be noted, however, that such an alter-
native embodiment of the process is not compatible with
the provision of the film (13) made of two layers because
the high temperatures required for said vulcanization
process would destroy the film (13).

[0051] Moreover, it should also be pointed out that the
aforementioned process preferably envisages an addi-
tional intermediate step - or step D2 - to be performed
after the execution of step D and before the execution of
step E; wherein said additional step allows for disposing
said insole (3) in correspondence with the anatomical
surface (22) of the insert (2).

[0052] With reference to Fig. 7, said step D2 provides
for fixing a sample of said insole (3) in correspondence
of the internal wall of the lid of said second mold; it being
provided thatsaid insole (3)is appropriately provided with
holes (3a) suitable for being coupled with respective fix-
ing pins that protrude from said lid of the second mold.
[0053] In such a case, itis understood that the execu-
tion of the subsequent step E and, more precisely, the
injection of said jet of polyether inside said first semi-
finished product (SL1) produces the additional effect of
embedding also the insole (3), making it adhere irrevers-
ibly to said anatomical upper wall (22) of the insert (2).
[0054] It goes without saying that, in such a context,
said final finishing operation of the second semi-finished
product (SL2) also produces the effect of trimming the
edges of the insole (3).

[0055] Fig. 10 shows the footwear obtained with the
bottom according to the invention (1), after assembling
a traditional upper (T), namely a strap-like upper, and the
sole (4) on said bottom.

[0056] In this regard, it must be pointed out that the
preferred choice of realizing the body (1) with PVC mixed
with cork is particularly appreciable because it allows for
fixing said walking sole (4) under such a body (1) using
a simple polyurethane glue, whose advantageous appli-
cation does not require the previous washing of the body
(1) with a halogen.

[0057] Finally, it should be noted that the bottom (F)
according to the invention is suitable for being used as
an insert that is introduced in an assembled footwear,
just like an ordinary insole; it being evident that, in such
a way of use, the bottom (F) of the invention will not be
provided with the walking sole (4).
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Claims

1. Footwear bottom with composite structure compris-
ing:

- awedge-like rigid supporting body (1) compris-
ing a horizontal wall (10) circumscribed by a pe-
rimeter edge (S), having an upper flatedge (BS),
suitable to define a compartment (V) inside said
body (1); wherein said perimeter edge (S) has
a minimum height in correspondence of the tip
of the body (1) and an increasing height in the
direction of the heel, since it comprises two rec-
tilinear side walls (11a) with ascending direction,
which are connected at the back, starting from
the point of maximum height (11a), by a sub-
stantially semicircular wall (11b) having a lower
height; wherein the connection between said
point of maximum height (11a’) of each one of
said side walls (11a) and the respective end of
said semicircularwall (11b)is ensured by means
of a tooth (11c) that is inclined in the direction
of said semicircular wall (11b);

- an insert (2) made of elastically compressible
material, comprising

« a central supporting body (20) suitable for
being exactly fitted inside the compartment
(V) circumscribed by said perimeter edge
(S) of the body (1);

« an upper horizontal wall (22) with anatom-
ical profile, suitable for being disposed on
top of the body (1), in such a way to act as
support surface for the user’s foot during
use; wherein said upper wall (22) has a
higher width than said central body (20), in
such a way that the perimeter edge (23) is
overlapped in step-like configuration to said
upper flat edge (BS) provided on top of the
perimeter edge (S) of the body (1); and
wherein said perimeter edge (23) of said in-
sert (2) comprises a first section (23a) with
constant thickness, which substantially ex-
tends from the tip of the body (1) until said
two points of maximum height (11a’) of the
rectilinear sides (11a) of the body (1), and
a second section with higher thickness
(23b), which extends from said points of
maximum height (11a’) of the rectilinear
sides (11a) of the body (1) until said semi-
circular wall (11c) of the body (1).

2. The footwear bottom according to claim 1, wherein
said upper wall (22) of the insert (2) is covered by
an insole (3) made of leather or equivalent materials.

3. The footwear bottom according to any one of the
preceding claims, comprising a walking sole (4)
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made of microporous material and/or rubber applied
inferiorly to said horizontal wall (10) of the body (1).

The footwear bottom according to any one of claims
1 to 3, wherein said body (1) is made of PVC mixed
with cork.

The footwear bottom according to any one of claims
1to 3, wherein said body (1) is made of rubber mixed
with cork.

The footwear bottom according to any one of the
preceding claims, wherein said insert (2) is made of
polyether.

The footwear bottom according to claim 1, wherein
a thermo-adhesive film (13a) is provided in an inter-
mediate position between said body (1) and said in-
sert (2).

A process for the manufacturing of the footwear bot-
tom according to any of the preceding claims, where-
in said process comprises the following operational
steps:

A) provision of a first mold (100) comprising a
die (101) and a respective lid (102) suitable for
defining a cavity (103) for the molding of a first
semi-finished product (SL1), which is structur-
ally identical to said body (1); wherein itis further
provided that a horizontal wing (12) protrudes
outwardly from the upper flat edge (BS) of said
perimeter edge (S) of said first semi-finished
product (SL1), said horizontal wing (12) com-
prising:

« a first section (12a) that circumscribes the
front half of said body (1)

« two second sections (12b) provided in cor-
respondence of said two rectilinear sides
(11a) with ascending direction

« two third sections (12c) provided in corre-
spondence of said two inclined teeth (11c)
« a fourth section (12d) provided in corre-
spondence of said semicircular wall (11b);

wherein said horizontal wing (12) inferiorly com-
prises a perimeter rib (N);

B) injection of a jet of PVC mixed with cork inside
said first mold;

C) extraction of said first semi-finished product
(SL1), which has hardened, from said first mold;
D) loading of the said first semi-finished product
(SL1) into a second mold, wherein said second
mold adopts a cavity suitable for exactly con-
taining the first semi-finished product (SL1);
wherein the opening of said cavity is circum-
scribed by a perimeter groove suitable for ex-
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10.

1.

12.

actly accommodating said perimeter rib (N) pro-
vided in the wing (12) of said first semi-finished
product (SL1);

E) injection of a jet of polyether inside said sec-
ond mold, in order to fill said first semi-finished
product (SL1) and form said substantially ana-
tomical upper wall (22) of the insert (2) on top
of said first semi-finished product (SL1), so that
said perimeter edge (23) of said upper wall (22)
is disposed above said upper flat edge (BS) of
the perimeter edge (S) of the first semi-finished
product (SL1);

F) extraction of a second semi-finished product
(SL2) from said second mold, which comprises
said first semi-finished product (SL1) and the
respective polyether insert (S), which are now
irreversibly embedded, as illustrated above;

G) finishing of the perimeter edges of said sec-
ond semi-finished product (SL2) in order to re-
move said perimeter wing (12) provided in the
first semi-finished product (SL1), together with
the rib (N).

The process according to claim 8, wherein an addi-
tional step A1 is performed after the execution of
said step A, said additional step A1 consisting in the
laying of a film (13) formed by a firstthermo-adhesive
layer (13a) and a second coating layer (13b) inside
said cavity (103) of the first mold (100); wherein, fol-
lowing the execution of the subsequent step B, the
firstlayer (13a) is suitable for exactly and irreversibly
coating said compartment (V) of the first semi-fin-
ished product (SL1), whereas the second layer
(13b), which protects the first layer (13a), is suitable
for being removed before the execution of said step
D).

The process according to claim 8, wherein an addi-
tional step D2 is provided, following the execution of
said step D, said step D2 consisting in reversibly
fixing an insole (3) made of leather or the like in cor-
respondence to the internal surface of the lid of said
second mold, in such a way that, during the subse-
quent step E, said insole (3) is embedded in the jet
of said polyether and coats said upper wall (22) of
the insert (2).

The process according to claim 8, wherein said step
B is replaced by a step B1, wherein said first semi-
finished product (SL1) is obtained from vulcanizing
arough piece of rubber mixed with cork, using a sys-
tem and a respective first mold that are suitable for
such a vulcanization process.

Footwear comprising a bottom (1), an upper (T) and
a walking sole (4), wherein said bottom (1) is ob-
tained according to one or more of the preceding
claims.
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