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Description

Field of application

[0001] The presentinvention refers, in its most general
aspect, to a accident prevention footwear.

[0002] In particular, the invention refers to a accident
prevention footwear of the type comprising a sole and a
upper, at a front part of said footwear a substantially hull-
shaped toe-cap being provided, in which a substantially
planarbase portion and a substantially vault-shaped cov-
er portion are defined, connected together by a lateral
portion.

[0003] Theinvention also refers to a safety toe-cap for
a accident prevention footwear.

Prior Art

[0004] Inthefield of accident prevention footwear safe-
ty toe-caps are well known that are arranged on the front
part of the footwear itself, so as to satisfy the requirement
of protecting the phalanges of the foot of an operator
wearing it, for example in the case of an object acciden-
tally falling onto the foot, or - more generally - in the case
of any occurrence that can subject the tip of the foot to
high compression.

[0005] More specifically, safety toe-caps of the acci-
dent prevention footwear must meet specific mechanical
strength requirements, according to a whole series of
international standards, nowadays well-established,
which indicate - amongst other things - the values of com-
pression resistance and of resistance to the impact en-
ergy that the aforementioned toe-caps must withstand in
order to be able to be approved.

[0006] The aforementioned safety toe-caps are gen-
erally made from steel. Preferably, cold molded steel
from a deep-drawn metal sheet is used, which is char-
acterized by a good compromise between characteristics
of cost-effectiveness and of mechanical strength.
[0007] Alternatively, the safety toe-caps are made
from die-cast aluminum.

[0008] Again alternatively, there are safety toe-caps
made from plastic polymers, preferably obtained by in-
jection moulding.

[0009] Although advantageous from various points of
view, the accident prevention footwear structured in the
ways schematically described above, have recognized
drawbacks.

[0010] Indeed, the accident prevention footwear with
safety toe-cap made from cold-molded steel is heavy and
may also be unadvisable in the proximity of many indus-
trial plants, which frequently use automations equipped
with electromagnetic sensors: often, indeed, the re-
sponse of such sensors is altered by the presence of
accident prevention footwear with steel toe-caps.
[0011] The accident prevention footwear with safety
toe-cap made from die-cast aluminum has the drawback
that the toe-cap can give a level of resistance to the im-
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pact energy thatis very low, just above the limits provided
by the international standards. Therefore, basically, such
footwear is unable to ensure a satisfactory level of pro-
tection because the toe-cap could crack when receiving
an impact, and could yield at the next impact.

[0012] The accident prevention footwear with safety
toe-cap made from plastic polymers has the drawback
that such a toe-cap, even if it does not disturb the mag-
netic fields created by possible electromagnetic sensors,
must be made with very high thicknesses to withstand
the mechanical strength tests and also has a limited use
temperature, which limits its use in many cases.

Summary of the invention

[0013] The technical problem forming the basis of the
present invention is that of devising and providing a ac-
cident prevention footwear of the type considered above,
which is particularly light and that can be used in most
industrial environments, and which at the same time is
able to overcome the quoted drawbacks with reference
to the prior art in a simple and effective manner.

[0014] This problemis solved, according to the present
invention, by a accident prevention footwear of the type
comprising a sole and a upper, at a front part of said
footwear a substantially hull-shaped safety toe-cap being
provided, in which a substantially planar base portion and
a substantially vault-shaped cover portion are defined,
connected together by a lateral portion, characterized in
that said safety toe-cap is made at least partially from a
magnesium metal alloy, in which the magnesium is
present in a percentage between 92,5% and 98%. Pref-
erably, the magnesium percentage is between 94% and
96%.

[0015] Further characteristics and the advantages of
the accident prevention footwear according to the
presentinvention shall become clearer from the following
description of a preferred embodiment thereof, given for
indicating and not limiting purposes with reference to the
attached drawings.

Brief description of the drawings

[0016]

Figure 1 schematically represents a perspective
view, in section, of a accident prevention footwear
according to the present invention.

Figure 2 schematically represents a elevation view,
in section, of the accident prevention footwear of fig-
ure 1.

Figure 3a schematically represents a perspective
view of a first embodiment of a component of the

accident prevention footwear of figure 1.

Figure 3b schematically represents a elevation view,
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in section, of the component of figure 3a.

Figure 4a schematically represents a perspective
view of a second embodiment of a component of the
accident prevention footwear of figure 1.

Figure 4b schematically represents a elevation view,
in section, of the component of figure 4a.

Figure 5a schematically represents a perspective
view of a third embodiment of a component of the
accident prevention footwear of figure 1.

Figure 5b schematically represents a elevation view,
in section, of the component of figure 5a.

Figure 6a schematically represents a perspective
view of a fourth embodiment of a component of the
accident prevention footwear of figure 1.

Figure 6b schematically represents a perspective
view, in section, of the component of figure 6a.

Figure 7a schematically represents a perspective
view of a fifth embodiment of a component of the
accident prevention footwear of figure 1.

Figure 7b schematically represents a perspective
view, in section, of the component of figure 7a.

Figure 7c schematically represents a elevation view,
in section, of the component of figure 7a.

Figure 8a schematically represents a elevation view,
in section, of a sixth embodiment of a component of
the accident prevention footwear of figure 1.

Figure 8b schematically represents a section view,
in elevation, of the component of figure 8a, taken
according to the traced plane VIII-VIII of figure 8a
itself.

Figure 8c schematically represents a perspective
view, in section, of the component of figure 8a.

Figure 8d schematically represents another per-
spective view, in section, of the component of figure
8a, taken from an opposite part in comparison with
figure 8c.

Figure 8e schematically represents a further per-
spective view of the component of figure 8a.

Figure 9 schematically represents a elevation view,
in section, of a seventh embodiment of a component
of the accident prevention footwear of figure 1.
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Detailed description of preferred embodiments

[0017] With initial reference to figures 1, 2, 3a and 3b,
a accident prevention footwear in accordance with the
present invention is shown wholly indicated with 10.
[0018] The accidentpreventionfootwear 10 comprises
a sole 12 and a upper 14, at a front part of said footwear
10, and inside it, a substantially hull-shaped safety toe-
cap 16 being provided.

[0019] In the safety toe-cap 16 a substantially planar
base portion 18, juxtaposing a front end 12a of said sole
12, and a substantially vault-shaped cover portion 24,
arranged substantially below a front end 14a of said up-
per 14, in contact with it, are defined. The two aforemen-
tioned portions 18 and 24 are connected together by a
side portion 22, comprising opposite walls.

[0020] The aforementioned portions 18 and 24 are ta-
pered and converge towards the front end of the toe-cap
16, going from the fitting end 17 thereof.

[0021] In the example of figures 1 and 2 an insole 13
is also shown that is arranged above the base portion 18
and, in part, above the sole 12.

[0022] More specifically, the base portion 18 is sub-
stantially circular half-crown shaped, in which an outer
half-circumference 18a and an inner half-circumference
18b are substantially defined.

[0023] The side portion 22 extends, substantially per-
pendicular to the base portion 18, for a determined height
going from the outer half-circumference 18a.

[0024] The cover portion 24, in the illustrated example,
is shaped substantially like a spherical cap portion, is
arranged above the side portion 22, has overall dimen-
sions, in plan, substantially equal to that of the side por-
tion 22, and extends from an upper half-circumferential
end of the side portion 22 in such a way as to be posi-
tioned above said substantially planar portion 18, at a
height substantially equal to said determined height of
the side portion 22.

[0025] In particular, in accordance with an aspect of
the present invention, such a safety toe-cap 16 is at least
partially made from a magnesium metal alloy, in which
the magnesium is present in a percentage of between
92.5% and 98%. Preferably, the magnesium percentage
is between 94% and 96%. Examples of alloys that can
advantageously be used are alloys known - according to
the ASTM standard - as AM20, AM50 and AMG60.
[0026] A first embodiment of the toe-cap 16 is shown
in figures 3a and 3b.

[0027] In this embodiment, the side portion 22 has a
thickness substantially equal to the thickness of the cover
portion 24. The base portion 18 has a thickness substan-
tially equal to that of the cover portion 24 and to that of
the side portion 22.

[0028] Moreover, in accordance with this embodiment,
a synthetic fiber-based element 26 is glued below a de-
termined zone of the cover portion 24. In particular, an
example of synthetic fiber that can advantageously be
used is Kevlar®, trademark registered by Du Pont de
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Nemours International SA. More generally, aramidic fib-
ers, carbon fibers, glass fibers, polyester or polyamide
fibers can be used.

[0029] Moreover, examples of bonding agents thatcan
advantageously be used to glue the element 26 are
epoxy, acrylic, cyanoacrylic, phenolic and polyurethane
bonding agents.

[0030] Inthe example of figure 3a and 3b, the element
26 is substantially parallelepiped, flattened shape and is
applied in the highest zone of the cover portion 24.
[0031] In an alternative, the synthetic fiber-based ele-
ment is glued above a determined zone of the cover por-
tion 24. In a further alternative, two or more synthetic
fiber-based elements are glued to the cover portion 24,
for example one below and one above the cover portion
24.

[0032] A second embodiment of the toe-cap is shown
in figures 4a and 4b, this toe-cap being wholly indicated
with 116. In these figures, to structural elements that are
identical or equivalent from the functional point of view
to those of the toe-cap 16 of figures 3a and 3b described
above, the same reference numerals are attributed and
they are not described any further.

[0033] In this embodiment, said side portion 22 has a
greater thickness than the substantially uniform thick-
ness of said cover portion 24. Preferably, the thickness
of the side portion 22 is more than about two times with
respect to the thickness of the cover portion 24: indeed,
it has surprisingly been noted that with such thicknesses
the cover portion 24 is able to deform without breaking
in the mechanical test of resistance to the impact energy.
[0034] The substantially planar portion 18 has a thick-
ness substantially equal to that of the side portion 22.
[0035] A third embodiment of the toe-cap is shown in
figures 5a and 5b, this toe-cap being wholly indicated
with 216. In these figures, to structural elements that are
identical or equivalent from the functional point of view
to those of the toe-cap 116 of figures 4a and 4b described
above, the same reference numerals are attributed and
they are not described any further.

[0036] This embodiment differs from the toe-cap 116
in that it provides a synthetic fiber-based element, glued
to the cover portion 24, and that is indicated with 26 be-
cause it is of the same type as that indicated with 26 in
figures 3a and 3b. For the characteristics of such an el-
ement and for the gluing methods we refer to what was
described previously in reference to the toe-cap 16 of the
aforementioned figures 3a and 3b.

[0037] A fourth embodiment of the toe-cap is shown in
figures 6a and 6b, this toe-cap being wholly indicated
with 316. In these figures, to structural elements that are
identical or equivalent from the functional point of view
to those of the toe-cap 16 of figures 3a and 3b described
above, the same reference numerals are attributed and
they are not described any further.

[0038] In this embodiment, the side portion 22 has dif-
ferentiated thicknesses in its substantially half-circumfer-
ential extension and to be precise the thickness of its tip
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section 316a, which is situated at the front end of the
safety toe-cap 316 itself, is greater than the thickness of
the remaining two side sections 316b of the side portion
22.

[0039] Preferably, the thickness of the two side sec-
tions 316b is less than half the thickness of the tip section
316a.

[0040] The cover portion 24 and the substantially pla-
nar portion 18 have thicknesses substantially equal to
that of the side sections 316b of the side portion 22. Ba-
sically, therefore, in this case, a part of said side portion
22, i.e. the tip section 316a, has a greater thickness than
the substantially uniform thickness of said cover portion
24.

[0041] A fifth embodiment of the toe-cap is shown in
figures 7a, 7b and 7c, this toe-cap being wholly indicated
with 416. In these figures, to structural elements that are
identical or equivalent from the functional point of view
to those of the toe-cap 316 of figures 6a and 6b described
above, the same reference numerals are attributed and
they are not described any further.

[0042] This embodiment differs from the toe-cap 316
in that it provides a synthetic fiber-based element, glued
to the cover portion 24, and that is indicated with 26 be-
cause it is of the same type as that indicated with 26 in
figures 3a and 3b. For the characteristics of such an el-
ement 26 and for the gluing methods we refer to what
was described previously in reference to the toe-cap 16
of the aforementioned figures 3a and 3b.

[0043] A sixth embodiment of the toe-cap is shown in
figures 8a, 8b, 8c, 8d and 8e, this toe-cap being wholly
indicated with 516. In these figures, to structural elements
that are identical or equivalent from the functional point
of view to those of the toe-cap 316 of figures 6a and 6b
described above, the same reference numerals are at-
tributed and they are not described any further.

[0044] This embodiment differs from the toe-cap 316
in that the cover portion 24, at least in its central area,
has tapered thickness from the front end of the toe-cap
516, where it has thickness that is substantially equal to
the thickness of the tip section 316a of the side portion
22, up to the fitting end 17 of the toe-cap 516 itself. Figure
8b shows a transversal section of the toe-cap 516, in
which it is pointed out the transversal profile of the thick-
ness of the cover portion 24: in practice, the lower surface
of the cover portion 24 comprises, in its central area, a
substantially planar portion 530, said plane being con-
vergent towards the upper surface of the cover portion
24 near the fitting end 17.

[0045] Itis pointed out that, as for the toe-cap 316, the
tip section 316a has thickness that is greater than the
thickness of said cover portion 24, but in this case the
thickness of the cover portion is not uniform.

[0046] Advantageously, in the mechanical test of re-
sistance to the impact energy, with this embodiment, it
was noticed a extremely regular failure line of the rear
part of the cover portion of the toe-cup, i.e. it was noticed
the absence of considerable curvatures in the central ar-
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ea of the cover portion.

[0047] In an alternative, the toe-cap 516 may provide
a synthetic fiber-based element, glued to the cover por-
tion 24. The characteristics of such an element and the
gluing methods are the same that have been described
previously in reference to the element 26 of the toe-cap
16 of the figures 3a and 3b. Furthermore, a seventh em-
bodiment of the toe-cap is shown in figure 9, this toe-cap
being wholly indicated with 616. In this figure, to structural
elements that are identical or equivalent from the func-
tional point of view to those of the toe-cap 16 of figures
3a and 3b described above, the same reference numer-
als are attributed and they are not described any further.
[0048] The toe-cap 616 is structurally identical to any
one of the aforementioned toe-caps 16, 116, 216, 316,
416 or 516, with the difference of also being coated, at
least partially, with thermoplastic material 627.

[0049] More specifically, the toe-cap 616 is overinject-
ed with thermoplastic material 627. Alternatively, the
thermoplastic material 627 is cast to at least partially cov-
er the toe-cap 616.

[0050] With this thermoplastic coating operation by in-
jection or casting, a protection against the corrosion is
advantageously obtained, which is required by the stand-
ards.

[0051] Moreover, it is possible to provide, at an upper
section of the fitting end 17, an edge 628, suitably shaped
to fit together with the upper 14 of the footwear 10, so
that it is no longer necessary to take care of manually
applying a thermoplastic profile, through a self-
adhesive , as occurs in the prior art.

[0052] From the above description it can clearly be
seen that the accident prevention footwear according to
the invention solves the technical problem and achieves
numerous advantages the first of which lies in the fact
that the footwear, as well as satisfying all of the require-
ments of mechanical strength imposed by the specific
standards, is unusually light, with the consequence of
providing greater comfort for the operator, thus improving
- allin all - the safety conditions.

[0053] Of course, a man skilled in the art can make
numerous modifications and variations to the accident
prevention footwear described above, in order to satisfy
specific and contingent requirements, all of which are in
any case covered by the scope of protection of the
present invention as defined by the following claims.

Claims

1. Accident prevention footwear (10) of the type com-
prising a sole (12) and a upper (14), at a front part
of said footwear (10) a substantially hull-shaped
safety toe-cap (116, 216, 316, 416, 516, 616) being
provided, in which a substantially planar base portion
(18) and a substantially vault-shaped cover portion
(24) are defined, connected together by a side por-
tion (22), characterized in that said safety toe-cap
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(116, 216, 316, 416, 516, 616) is at least partially
made from a magnesium metal alloy, in which the
magnesium is present in a percentage of between
92.5% and 98%, and in that at least a part of said
side portion (22) has a greater thickness than the
thickness of said cover portion (24).

Accident prevention footwear (10) according to claim
1, characterized in that at least one synthetic fiber-
based element (26) is glued at said cover portion
(24).

Accident prevention footwear (10) of the type com-
prising a sole (12) and a upper (14), at a front part
of said footwear (10) a substantially hull-shaped
safety toe-cap (16, 216, 416, 616) being provided,
in which a substantially planar base portion (18) and
a substantially vault-shaped cover portion (24) are
defined, connected together by a side portion (22),
characterized in that said safety toe-cap (16, 216,
416,616) is atleast partially made from amagnesium
metal alloy, in which the magnesium is presentin a
percentage of between 92.5% and 98%, and in that
at least one synthetic fiber-based element (26) is
glued at said cover portion (24).

Accident prevention footwear (10) according to claim
1 or 2, characterized in that the thickness of said
at least one part of said side portion (22) is about
two times the thickness of said cover portion (24).

Accident prevention footwear (10) according to claim
1 or 2 or 4, characterized in that said at least one
part of said side portion (22) is a tip section (316a),
which is situated at the front end of the safety toe-
cap (316, 416, 516, 616).

Accident prevention footwear (10) according to claim
5, characterized in that the cover portion (24), at
least in its central area, has tapered thickness from
the front end of the toe-cap (516, 616), where it has
thickness that is substantially equal to the thickness
of the tip section (316a) of the side portion (22), up
to a fitting end (17) of the toe-cap (516, 616) itself.

Accident prevention footwear (10) according to any
one of the previous claims, characterized in that
said safety toe-cap (616) is at least partially coated
with overinjected or cast thermoplastic material
(627).

Safety toe-cap (116, 216, 316, 416, 516, 616), for a
accident prevention footwear (10) of the type com-
prising a sole (12) and a upper (14), said safety toe-
cap (116, 216, 316, 416, 516, 616) being provided
at a front part of said footwear (10) and substantially
hull-shaped, in which a substantially planar base por-
tion (18) and a substantially vault-shaped cover por-
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tion (24) are defined, connected together by a side
portion (22), characterized in that it is at least par-
tially made from a magnesium metal alloy, in which
the magnesium is present in a percentage of be-
tween 92.5% and 98%, and in that at least a part of
said side portion (22) has a greater thickness than
the thickness of said cover portion (24).

Safety toe-cap (216, 416, 616) according to claim 8,
characterized in that at least one synthetic fiber-
based element (26) is glued at said cover portion
(24).

Safety toe-cap (16, 216, 416, 616), for a accident
prevention footwear (10) of the type comprising a
sole (12) and a upper (14), said safety toe-cap (16,
216, 416, 616) being provided at a front part of said
footwear (10) and being substantially hull-shaped,
in which a substantially planar base portion (18) and
a substantially vault-shaped cover portion (24) are
defined, connected together by a side portion (22),
characterized in that it is at least partially made
from a magnesium metal alloy, in which the magne-
sium is present in a percentage of between 92.5%
and 98%, and in that at least one synthetic fiber-
based element (26) is glued at said cover portion
(24).

Safety toe-cap (116, 216, 316, 416, 516, 616) ac-
cording to claim 8 or 9, characterized in that the
thickness of said at least one part of said side portion
(22) is about two times the thickness of said cover
portion (24).

Safety toe-cap (316, 516, 616) according to claim 8
or 9 or 11, characterized in that said at least one
part of said side portion (22) is a tip section (316a),
which is situated at the front end of the safety toe-
cap (316, 516, 616) itself.

Safety toe-cap (516, 616) according to claim 12,
characterized in that the cover portion (24), at least
in its central area, has tapered thickness from the
frontend of the toe-cap (516, 616), where it has thick-
ness that is substantially equal to the thickness of
the tip section (316a) of the side portion (22), up to
a fitting end (17) of the toe-cap (516, 616) itself.

Safety toe-cap (616) according to any one of claims
8 to 13, characterized in that said safety toe-cap
(616) is at least partially coated with overinjected or
cast thermoplastic material (627).
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fiber-based element is glued at said cover portion.
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