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A STRAP OF A PROTECTIVE HELMET

(67)  Thepresentdisclosure relates toa closure buck-
le (10) for a protective helmet strap and a method for
opening a strap of a protective helmet. The buckle (100
comprises a main body (10) configured to be connected
to a free end of said protective helmet strap and to house
slidably along a sliding direction (D) a ratchet element
(6) configured to be connected to another free end of
said protective helmet strap. Moreover, the buckle (100)
comprises a locking element (20) for preventing sliding
of the ratchet element (60) with respect to the main body
(10). The locking element (20) is rotatably associated by
means of afirst pin element (21) with said main body (10)
and is configured to assume at least one first position, or
locking position, in which sliding of said ratchet element
(20) with respect to said main body (10) is prevented,
and a second position, or sliding position, in which sliding
of said ratchet element (60) with respect to said main
body (10) is allowed. The buckle (100) further comprises
an activation element (30) rotatably associated with said
locking element (20) by means of a second pin element
(31) and configured to move said locking element (2)
from said first position, or locking position, into said sec-
ond position, or sliding position, and vice versa.

CLOSURE BUCKLE FORA STRAP OF APROTECTIVE HELMET AND CLOSING METHOD FOR
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Description

[0001] The present disclosure relates in general to a
fastening device for protective helmets. More specifical-
ly, the present disclosure relates to a closing device, in
particular a buckle, for a strap of a protective helmet, and
to a method for opening a strap of a protective helmet.
[0002] In many activities the use of protective helmets
designed to increase the protection of a user’s head is
required or recommended. In particular, asis known, pro-
tective helmets, for example motorcycling helmets, are
generally composed of an outer shell made of high-
strength composite material, able to withstand impacts
and abrasions and a layer of soft and deformable mate-
rial. configured to absorb the mechanical stresses, in par-
ticular impacts, directed towards the user’'s head. The
known helmets further comprise at least one fixing ele-
ment configured to prevent the helmet from accidentally
coming off the user’s head.

[0003] This fixing element generally comprises a strap
which comprises in turn a first and a second closing strap
portion, each having a first end fixed to the outer shell
and a second free end so that, during use, these free
ends may be fastened together underneath the user’'s
chin by means of a fastening device or buckle. The latter,
in particular, must be configured so as to stably fix to-
gether the portions of the strap and at the same time
allow simple release of the two said strap portions.
[0004] Among the known buckles, those which are
most widely used generally comprise a ratchet - or rake
or plate-like - element which is generally metallic and
comprises a plurality of grooves. The ratchet element is
associated with a strap portion. This ratchet element is
configured to be inserted slidably inside a generally box-
shaped element, or main body of the buckle, associated
with a further strap portion and provided with a locking
element configured to interact with at least one of the
grooves in the ratchet element in order to prevent sliding
of the said ratchet element.

[0005] In particular, in some types of known buckles
the locking elements are elements which are configured
to rotate relative to the box-shaped element, so that a
rotation of these locking elements causes the opening or
closing of the said buckle and the consequent possibility
for the ratchet element to slide with respect to the box-
shaped element.

[0006] Furthermore, these types of known buckles
comprise prestressed elastic means, for example helical
springs or torsion springs, which cooperate with the lock-
ing elementinorder to keep the latter in the buckle closing
position, so as to ensure stable closing of the said buckle.
[0007] Such a known buckle, although advantageous
in many respects, poses the problem that only a slight
movement of the locking element is necessary in order
to unlock the relative sliding movement of the ratchet and
the main body of the buckle. In other words, only a small
rotation of the locking element is required to open the
buckle.
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[0008] Consequently, thereisthe possibility thatan ac-
cidental movement of the locking element may cause
unintentional opening of the buckle, thus allowing sliding
of the ratchet element which may result in slackening or
complete opening of the helmet strap.

[0009] The present disclosure proposes providing a
buckle and a method for opening a buckle, able to over-
come the drawbacks mentioned above with reference to
the prior art and/or achieve further advantages.

[0010] This is achieved by means of a buckle and a
method for opening a buckle as defined in the respective
independent claims.

[0011] Secondary characteristics and particular em-
bodiments of the subject of the presentinvention are de-
fined in the corresponding dependent claims.

[0012] The present disclosure is based on the recog-
nition by the author of the present disclosure that it is
required to modify or amplify the buckle opening mech-
anism of known helmet buckles in order to increase the
safety for the user.

[0013] The present disclosure relates to a closure
buckle for a strap of a protective helmet. Such a buckle
comprises a main body connected to one free end of the
strap of the helmet and a ratchet element connected to
further free end of the helmet strap. The main body is
furthermore configured to house slidably along a sliding
direction the ratchet element. In particular, the ratchet
element is configured to slide with respect to the main
body along said sliding direction in a first sense, or locking
direction, in order to close the strap of a helmet, and a
second sense, or unlocking direction, opposite to said
firstdirection, in order to open the helmet strap. Basically,
the helmet strap comprises a first strap portion connect-
ed, on one side, to the cap of the said helmet and, on the
other side, to the main body of the buckle, and a second
strap portion connected, on one side, to the cap of the
helmet and, on the other side, to the ratchet element.
The buckle is configured to engage the first strap portion
with the second strap portion, preferably, during use, in
a zone underneath the user’s chin.

[0014] In order to do so, namely in order to fasten the
strap, the buckle comprises a locking element for pre-
venting the sliding of the ratchet element with respect to
the main body. In particular, the locking element is rotat-
ably associated with the main body by means of a first
pin element and is configured to assume at least one first
position, or locking position, in which sliding of the ratchet
element with respect to the main body is prevented, and
a second position, or sliding position, in which sliding of
ratchet element with respect to the main body is allowed.
Basically, the position of the locking element with respect
to the main body of the buckle results in the possibility
or not of sliding of the ratchet element with respect to the
main body.

[0015] Moreover, the buckle comprises an activation
element which is rotatably associated with the locking
element by means of a second pin element. The activa-
tion element is configured to move the locking element
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from the first position into the second position and vice
versa. In other words, the activation element is an ele-
ment which can be operated by a user so as to displace
the locking element. More specifically, a rotation of the
activation element with respect to the locking element on
which it is rotatably mounted causes a rotation also of
the latter with respect to the main body and the switching
from the locking position into the sliding position, or vice
versa. The activation elementis rotatably associated only
with the locking element, without any other constraints,
and the connection pin which connects the activation el-
ement and the locking element is a substantially floating
pin or free pin. In other words, the only constraint for the
activation element is a rotating pin constraint of the acti-
vation element on the locking element.

[0016] Advantageously, therefore, this double move-
ment, or double rotation, increases the amplitude of the
movement required in order to release, or open, the buck-
le and allow the sliding of the ratchet element. More spe-
cifically, according to a preferred aspect of the present
disclosure, a rotation in a first rotation direction of the
activation element with respect to the locking element
causes a rotation of the latter with respect to the main
body in a second rotation direction, opposite to the first
rotation direction. Consequently, the risk of accidental
opening of the strap is limited and at the same time it is
possible to limit the overall dimensions of the buckle.
[0017] Moreover, preferably, the first rotation direction
of the activation element in order to open the buckle is
in the opposite direction to the second direction for sliding
of the ratchet element, or unlocking direction. In particu-
lar, expressed in other words, the arrangement of the
activation element with respect to the locking element
rotatably associated with the main body by means of the
first pin element and the fact that the second pin element
is a floating or free pin element, arranged in the locking
element and configured to rotatably associate the acti-
vation element with the said locking element, is such that
the rotation of these two elements occurs in opposite
directions of rotation. This characteristic feature, together
with the fact that the pin configured to join together these
two elements is a floating pin arranged in the locking
element, mean that, in order to release the locking ele-
ment from the ratchet element, a greater rotation of the
activation element is required compared to the known
buckles. In particular, differently from the buckles of the
prior art in which the rotation of the activation element
causes directly opening of the buckle, in the buckle ac-
cording to the present disclosure a double movement
involving rotation of the activation element first, and then
of the locking element, is required in order to allow the
sliding of the ratchet element with respect to the main
body. Expressed yet differently again, in order to open
the buckle and allow opening of the strap, a rotation of
the activation element with respect to the main body is
required; this rotation does not cause directly opening of
the buckle, but more a subsequent rotation of the locking
element on which it is pivotably mounted with respect to
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said main body, which allows only subsequently the slid-
ing of the ratchet element in the main body. The fact that
rotation of the activation element and the locking element
occurs in opposite directions of rotation owing to the ar-
rangement of the first pin element and the second pin
element means that opening of the buckle intended to
allow sliding of the ratchet element requires a relatively
broad rotation of the activation element Expressed yet
differently again, the double rotation of the activation el-
ement and locking element in the opposite rotation direc-
tions increases the amplitude of rotation of the activation
element needed in order to open the buckle, therefore
reducing the risk of accidental opening of the strap.
[0018] Advantageously, moreover, the opening of the
buckle by a user may be performed with one hand only.
[0019] In fact, according to a preferred aspect of the
present disclosure, the locking element comprises at
leastone engaging element, forexample a tooth element,
while the ratchet element comprises at least one counter-
engaging element, for example a groove element. In the
first position, or locking position, the engaging - for ex-
ample tooth - element is engaged in the counter-engag-
ing element, for example groove element, so as to pre-
vent relative sliding of the ratchet element and the main
body. The double rotation needed to unlock the sliding
also allows the height of the counter-engaging element,
for example the groove element, and the engaging ele-
ment, for example the tooth element, to be reduced. Ad-
vantageously, therefore, it is possible to obtain a buckle
with more compact dimensions.

[0020] According to a preferred aspect of the present
disclosure, the buckle comprises an energizing element
associated with the main body and the locking body. Pref-
erably, this energizing element is configured to oppose
rotation of the locking element from the first position, or
locking position, into the second position, or sliding po-
sition. In other words, during use, the energizing element
keeps the locking element in the first position and oppos-
es any rotation of the locking element towards the second
position. In this way, the safety of the buckle is further
increased. Preferably, according to one aspect of the
present disclosure, the energizing element is a torsion
spring.

[0021] Inthisway, the operation for removal of the lock-
ing action and the displacement of the ratchet element
in order to open the buckle may also be performed using
the same hand. In particular, the overall configuration of
the closure buckle according to the present disclosure is
such that a displacement of the activation element from
the first position, or locking position, into the second po-
sition, or sliding position, occurs in an opposite direction
to the unlocking direction, or in a sliding direction of the
ratchet element with respect to the main body. In this
way, opening of buckle is substantially facilitated.
[0022] According to a further preferred aspect of the
present disclosure, the main body comprises a base el-
ement and a pair of side walls associated with the base
element so as to define a sliding path for the ratchet el-
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ement along the sliding direction. Moreover, according
to a preferred aspect, the first pin element comprises a
first end portion and a second end portion, wherein each
end portion is associated with a side wall of the main
body. Moreover, the locking element is received within
said main body, in particular between the side walls of
the main body. This allows the compactness of the buckle
to be increased still further.

[0023] According to a further preferred aspect of the
present disclosure, the activation element is also at least
partially received within the side walls of the main body.
Moreover, preferably, the activation element comprises
at least one cam portion configured to interact with the
main body so that the activation element cooperates ro-
tatably with the said main body. In other words, the acti-
vation element comprises a cam-shaped protuberance,
or extension, which abuts against the main element and
allows a rotational movement of the activation element
with respect to the main body. More specifically, during
a movement from the first position, or locking position,
into said second position, or sliding position, of the locking
element, the cam portion is configured to abut against
the base element of the main body so as to cause rotation
of the activation element with respect to the main body
and oppose the action of the energizing element.
[0024] Advantageously, therefore, owing to the config-
uration of the cam portion and the fact that it abuts against
the base element, a movement of the activation element
causes a rotation thereof with respect to the main body.
This rotation of the activation element moves the second
pin element away from the base element and brings the
locking element into said second position, or sliding po-
sition.

[0025] According to a preferred aspect of the present
disclosure, the activation element comprises a first cam
portion and a second cam portion, each associated with
a side wall of the main body. According to this aspect,
moreover, the locking element is at least partially re-
ceived within said cam portions, therefore allowing the
dimensions of the buckle to be reduced. The second pin
element furthermore comprises a first and a second end
portion, each associated with a cam portion of the acti-
vation element.

[0026] According to a further aspect of the present dis-
closure, the locking element comprises a first through-
hole configured to receive the first pin element and ro-
tatably associate the said locking element with the main
body. The locking element further comprises a second
through-hole configured to receive the second pin ele-
ment and rotatably associate the activation element with
the said locking element.

[0027] The present disclosure also relates to a protec-
tive helmet comprising a cap, a strap associated with
said cap and a closure buckle.

[0028] Moreover, the present disclosure also relates
to a method for opening a strap of a protective helmet.
Such a strap comprises a free end connected to a main
body of a closure buckle and a further free end connected
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to a ratchet element of the closure buckle. Moreover, the
ratchet element is slidably received inside the main body
and a locking element rotatably associated with the main
body blocks the sliding of said ratchet element with re-
spect to the main body. The opening method involves a
step of rotating in a first rotation direction an activation
element rotatably associated with the locking element.
This rotation causes a rotation of the locking element in
a second rotation direction with respect to the main body,
wherein the second rotation direction is opposite to the
first rotation direction. The rotation of the locking element
in the second rotation direction causes unlocking of the
relative sliding of the ratchet element and the main body.
[0029] According to a preferred aspect, the method
comprises a further step of removing the ratchet element
from the main body by sliding the ratchet element with
respect to the main body along a sliding direction. Pref-
erably, the direction of rotation of the rotation element is
opposite to the sliding direction of the ratchet element
and, in this way, the activation element and the ratchet
element may be operated using the same hand.

[0030] Furtheradvantages, characteristic features and
modes of use forming the subject of the present disclo-
sure will become clear from the following detailed de-
scription of embodiments thereof, provided by way of a
non-limiting example.

[0031] Itis in any case evident that each embodiment
of the subject of the present disclosure may have one or
more of the advantages listed above; in any case itis not
required that each embodiment should have simultane-
ously all the advantages listed.

[0032] Reference will be made to the figures of the at-
tached drawings in which:-

Figure 1 shows an exploded view of a closure buckle
for a helmet strap according to one aspect of the
present disclosure;

- Figures 2a-2c show a cross-sectional view of an
opening sequence of a closure buckle according to
one aspect of the present disclosure;

- Figures 3a-3c show a perspective view of an open-
ing sequence of a closure buckle according to one
aspect of the present disclosure;

- Figure 4 shows a perspective view of a helmet com-
prising a closure buckle according to one aspect of
the present disclosure;

- Figure 5 shows a further perspective view of a hel-
met comprising a closure buckle according to one
aspect of the present disclosure.

[0033] Withreferencetothe attached figures, aclosure
buckle for a strap of a protective helmet is generally in-
dicated by 100.

[0034] In particular, the buckle 100 according to the
present disclosure comprises a main body 10 and a rake
or plate-like ratchet element 60. More specifically, the
main body 10 is a substantially box-shaped element con-
figured to be connected to a free end of the protective
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helmet strap. Similarly, the ratchet element 60 is con-
nected to a further free end of the protective helmet strap.
[0035] In other words, such a protective helmet com-
prises a strap which includes a first strap portion having
one end associated with a cap of the said helmet and a
second free end, and a second strap portion having one
end associated with the cap of the helmet and a second
free end. The buckle 100 according to the present dis-
closure is configured to connect and fix together the free
ends of the first and second strap portions by means of
the main body 10 connected to said free end of said first
strap portion and said ratchet element connected to said
free end of said second strap portion.

[0036] In particular, the main body 10 is configured to
house slidably along a sliding direction D the ratchet el-
ement 60.

[0037] Preferably, the main body 10 comprises a base
element 11 and a pair of side walls 12, 13 associated
with said base element 11 so as to define a sliding path
for the ratchet element 60 along the sliding direction D.
In other words, the ratchet element D may slide with re-
spect to the main body 10, resting on the base element
11. Any lateral displacements of the ratchet element with
respect to said sliding position are limited by said pair of
side walls 12, 13.

[0038] The buckle 100 further comprises a locking el-
ement 20 configured to block the sliding movement of
the ratchet element 60 with respect to the main body 10.
In particular, the locking element 20 is movable with re-
spect to the main body and is configured to assume at
least one first position, or locking position, and at least
one second position, or sliding position. In said locking
position sliding of the ratchet element 20 with respect to
the mainbody 10 is prevented, while in the sliding position
this sliding is allowed.

[0039] More specifically, according to a preferred as-
pect of the present disclosure, said locking element 20
comprises at least one tooth element 27, 28, or protu-
berance, configured to interact with the ratchet element
60 in order to prevent sliding thereof. In particular, the
ratchet element comprises at least one groove element
61,62 configured toreceive the atleast one tooth element
27, 28 of the locking element. In other words, the at least
one tooth element 27, 28 is configured to engage, in said
first position, or position for locking the locking element
20, inthe atleastone groove element 61, 62 of the ratchet
element 60 so as to prevent sliding of the latter with re-
spect to the main body 10. According to a preferred as-
pect, in order to improve the stability of the buckle 100
in the first position, or locking position, of the locking el-
ement 20, the latter comprises two tooth elements, 27
and 28 respectively, while the ratchet element 60 com-
prises at least two groove elements, 61 and 62, respec-
tively.

[0040] The locking element 20 of the buckle 100 ac-
cording to the present disclosure is rotatably associated
with the main body 10. In particular, the locking element
20 is rotatably associated with the main body 10 by
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means of a first pin element 21. Preferably, the locking
element 20 comprises a first through-hole 25 configured
to receive this first pin element 21.

[0041] According to a preferred aspect of the present
disclosure, the locking element 20 is in particular rotata-
bly associated with the side walls 12, 13 of the main body
10. In particular, the first pin element 21 comprises a first
end portion 22 and a second end portion 23, each asso-
ciated with a side wall 12, 13 of the main body. In this
way, the locking element 20 is received between the side
walls 12, 13 of the main body 10, thus allowing the overall
dimensions of the buckle 100 to be kept small.

[0042] The configuration of the buckle 100 is therefore
such that the at least one tooth element 27, 28 of the
locking element 20 is able to rotate with respect to said
first pin element 20 so thatitis able to assume a lowered
position, close to the base element 11, in which the at
least one tooth element 27, 28 is configured to engage
with the at least one groove element 61, 62 of the ratchet
element 60, and a raised position, or position spaced
from the base element 11, in which the at least one tooth
element 27, 28 does not engage with any groove element
61, 62 of the ratchet element 60. Said lowered and raised
positions of the at least one tooth element 27, 28 corre-
spond respectively to the first position, or locking position,
and to the second position, or sliding position, of the lock-
ing element 20.

[0043] Preferably, according to one aspect of the
present disclosure, the buckle 100 further comprises an
energizing element 40 associated with the main body
and the locking element 20. This locking element 50 is
configured to oppose rotation of the locking element 20
from the first position, or locking position, into the second
position, or sliding position.

[0044] Inotherwords, the energizing element40 tends
to keep the locking element 20 in said first position, or
locking position. In order to move the locking element 20
from the first position into the second position it is there-
fore necessary to impart to same locking element 20 a
force which opposes that imparted by the energizing el-
ement 40.

[0045] According to a preferred embodiment, the en-
ergizing element 40 is configured to energize the locking
element 20 in the clockwise direction.

[0046] Preferably said energizing element 40 is a tor-
sion spring.

[0047] The buckle 100 further comprises an activation
element 30. This activation element 30 is rotatably asso-
ciated by means of a second pin element 33 with the
locking element 20 and is configured to be operated by
a user in order to move the locking element 20 form the
first position, or locking position, into the second position,
or sliding position, and vice versa. In other words, the
activation element 30 may be a lever element for moving
the locking element 20.

[0048] According to one aspect of the present disclo-
sure, the locking element 20 comprises a second
through-hole 26, preferably parallel to the first through-
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hole 25, configured to receive this second pin element
31 so as to associate rotatably the activation element 30
with the said locking element 20.

[0049] Preferably, according to one aspect of the
present disclosure, the activation element 30 is at least
partially received within the side walls 12, 13 of the main
body 10. Moreover, preferably, the activation element 30
comprises at least one cam portion 32, 33 configured to
interact with the main body 10 so that the activation ele-
ment 30 cooperates rotatably with the main body 10. In
other words, the activation element 30 comprises a cam-
shaped protruding or projecting element which allows the
rotation of the activation element 30 with respect to the
main body. Consequently, therefore, the activation ele-
ment 30 is configured to rotate both with respect to the
locking element 20 and with respect to the main body 10.
Expressed yet differently again, the cam element 32, 33
is an eccentric element. In particular, the at least one
cam portion 32, 33 is configured, during use, to abut
against the main body 10, in particular against the base
element 11 of the main body 10, so as to produce a ro-
tational movement of the activation element 30 with re-
spect to the main body 10.

[0050] According to a preferred aspect of the present
disclosure, the activation element comprises a first cam
portion 32 and a second cam portion 33, each associated
with a side wall 12, 13 of the main body. Moreover, pref-
erably, the locking element 20 is received inside the cam
portions 32, 33 of the activation element. In other words,
the locking element 20 is at least partially arranged inside
the space between the first cam portion 32 and the sec-
ond cam portion 33. Preferably, moreover, the second
pin element 31 comprises a first end portion 34 and a
second end portion 35, wherein each of said first and
second end portions is associated with cam portion 32,
33 of the activation element 30.

[0051] Preferably, according to one aspect of the
present disclosure, the at least one cam portion 32, 33
abuts, during use, against the main body 10, in particular
the base element 11 so that the activation element 30 is
able to rotate with respect to said main body 10. There-
fore, the activation element 30 is rotatably associated by
means of the second pin element 31 with the locking
element 20 and abuts or rests or cooperates with the
main element by means of said atleast one cam element
32, 33. In other words, given the form of the at least one
cam portion 32, 33 and the fact thatthe latter abuts, during
use, against the base element 11 of the main body 10,
activation of the activation element 30 by a user causes
a rotation of the said activation element 30 with respect
to the main body 10.

[0052] More particularly, the at least one cam portion
32, 33 of the activation element 30 abuts against the base
element 11 of the main body 10 during the movement
from the first position, or locking position, into the second
position, or sliding position. During this movement, this
abutting action and the configuration of the at least one
cam portion 32, 33 cause the rotation of the activation
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element 30 and oppose the action of the energizing ele-
ment 40. The effect of this opposing action and this ro-
tation is a displacement from the lowered position of the
at least one tooth element 27, 28 into the raised position
thereof and the consequent unlocking of the ratchet el-
ement 60. In fact, the form of the at least one cam portion
32, 33 and the fact that the locking element 20 is rotatably
associated with the activation element 30 by means of
the second pin element 21 result in a movement of the
latter away from the base element 11 of the main body
10 and a consequent movement of the at least one tooth
element 27, 28 from the lowered position into the raised
position thereof. In other words, the cam portion is con-
figured so that activation of the activation element 30 by
a user, namely, given the cam portion, a rotation of said
activation element 30 from the first position, or locking
position, into the second position, or sliding position,
against the action of the energizing element 40, causes
a consequent rotation of the locking element 20 with re-
spect to the main body 10 about said first pin element
21. Following this rotation unlocking of the ratchet ele-
ment 60 occurs.

[0053] Inother words, as can be seen from Figures 2a-
2c and from Figures 3a-3c, from the first position, or lock-
ing position, of the locking element 20 (Figures 2a and
3a) in which the at least one tooth element 27, 28 is in-
serted inside the at least one groove element 61, 62 of
the ratchet element 60, the activation element 30 is ac-
tivated, in particular made to rotate, so as to move the
locking element into the second position, or sliding posi-
tion (Figures 2c and 3c).

[0054] During this movement, the activation of the ac-
tivation element 30 causes the at least one cam portion
32, 33 to abut against the base element 11 of the main
body, as can be seenin Figures 2b and 3b. This abutting
action, owing to the configuration of the at least one cam
element 32, 33, causes a rotation of the activation ele-
ment 30 with respect to the main body 10. This rotation
causes a movement of the second pin element 31 away
from the main body 10, more specifically with respect to
the base element 11 which in turn causes the at least
one tooth element 27, 28 to pass into the raised position
and the unlocking of the sliding movement of the ratchet
element 20 with respect to the main body 10. In other
words, the cam element 32, 33 allows the rotation of the
activation element 30 with respect to the main body 10
of the buckle 100 and at the same time, depending on
this rotation, spaces the locking element 20 from the base
element 11 of the main body.

[0055] In particular, according to a preferred aspect of
the present disclosure, a rotation in a first rotation direc-
tion of the activation element 30 with respect to the main
body 10 causes a rotation, in a second rotation direction,
of the locking element 20 with respect to the main body.
Moreover, the second rotation direction is opposite to the
first rotation direction. The first rotation direction is anti-
clockwise and the second rotation direction is clockwise.
[0056] A single initial activation therefore activates a
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kinematic mechanism. The rotation of the activation el-
ement 30 in the first rotation direction starts from the
same side where removal of the ratchet element occurs
and therefore may all be performed using the same hand.
Therefore activation, unlocking and removal may be per-
formed in a single action and at the same time the rotation
necessary for performing unlocking is amplified.

[0057] With reference to Figures 4 and 5, the present
disclosure also relates to a protective helmet 200 com-
prising a cap 250, which is preferably substantially spher-
ical and configured to withstand impacts and abrasions.
[0058] The helmet 200 furthermore comprises an
opening configured, during use, to receive the head of a
user. The helmet 200 further comprises a strap 220 as-
sociated with the cap 250. This strap 220 is configured,
during use, to be arranged underneath the chin of a user.
[0059] The helmet 200 further comprises a buckle 100
for closing the strap 220 as described above. More spe-
cifically, the strap 220 may comprise a first strap portion
221 and a second strap portion 222. Each of said first
and second strap portions 221, 222 comprises one end
associated with the cap 250 of the helmet 200 and a
further free end. During use, the free ends of the first
strap portion 221 and the second strap portion 222 are
configured to be connected together underneath the chin
of a user by means of the closure buckle 100. For this
purpose, the main body 10 of the buckle 100 is connected
to the free end of the first strap portion 221, while the
ratchet element 60 is connected to the free end of the
second strap portion 222.

[0060] The presentdisclosure also relates to a method
for opening a strap of a protective helmet.

[0061] In the description of this method, the parts of
the buckle 100 involved in the method and having the
same function and the same structure as the parts de-
scribed above retain the same reference number and are
not described again in detail.

[0062] In particular, the method for opening the strap
according to the present disclosure comprises a step of
rotating in a first rotation direction the activation element
30 with respect to the locking element 20. This rotation
in the first rotation direction causes a rotation of the lock-
ing element 20 with respect to the main body 10 in a
second rotation direction, opposite to the first rotation
direction. This rotation of the locking element 20 causes
unlocking of the relative sliding movement of the ratchet
element 60 and the main body 10.

[0063] According to a preferred aspect of the present
disclosure, the strap opening method comprises a further
step of removing the ratchet element 60 from the main
body 10 by sliding the ratchet element 60 with respect to
the main body along the sliding direction D. It can be
seen that, owing to the arrangement of the aforemen-
tioned parts, removal of the ratchet element 60 is per-
formed on the same side on which rotation of the activa-
tion element 30 occurs. Expressed in other words, a slid-
ing direction of the ratchet element 60 is directed towards
a free end zone of the activation element 30 so that the
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two actions may be performed using the same hand.
[0064] The subject-matter of the present disclosure
has been described hitherto with reference to embodi-
ments thereof. It is to be understood that other embodi-
ments relating to the same inventive idea may exist, all
of these falling within the scope of protection of the claims
which are attached below.

Claims

1. Closure buckle (100) for a strap of a protective hel-
met, said buckle (100) comprising a main body (10)
configured to be connected to a free end of said pro-
tective helmet strap and to house slidably along a
sliding direction (D) a ratchet element (60) config-
ured to be connected to another free end of said
protective helmet strap, said buckle (100) further
comprising a locking element (20) configured to
block sliding of said ratchet element (60) with respect
to the main body (10), wherein said locking element
(20) is rotatably associated with said main body (10)
by means of afirst pin element (21) and is configured
to assume at least one first position, or locking po-
sition, in which sliding of said ratchet element (60)
with respect to said main body (10) is prevented, and
a second position, or sliding position, in which sliding
of said ratchet element (60) relative to said main body
(10) is allowed, the buckle (100) further comprising
an activation element (30) rotatably associated with
said locking element (20) by means of a second pin
element (31), configured to cause a rotation of said
locking element (20) from said first position, or lock-
ing position, into said second position, or sliding po-
sition, and vice versa, wherein, the locking position
of the locking element corresponds to a first position
of the activation element (30), and the second posi-
tion or sliding position of the ratchet element (60)
corresponds to a second position of the activation
element angularly displaced with respect to the first
position of the activation element (30), wherein the
activation element (30) is configured for a rotation in
a rotation direction opposite to a rotation direction of
the locking element (20).

2. Buckle according to claim 1, wherein a sliding direc-
tion of the ratchet element (60) is directed towards
a free end zone of the activation element (30).

3. Buckle (100) according to any one of the preceding
claims, comprising an energizing element (40), pref-
erably a torsion spring, associated with said main
body (10) and with said locking element (20) and
configured to oppose a rotation of the locking ele-
ment (20) from said first position, or locking position,
into said second position, or sliding position.

4. Buckle (100) according to any one of the preceding
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claims, wherein said main body (10) comprises a
base element (11) and a pair of side walls (12, 13)
associated with said base element (11), the base
element (11) and the pair of side walls (12, 13) de-
fining a sliding path for said ratchet element (60)
along said sliding direction (D).

Buckle (100) according to the preceding claim,
wherein the first pin element (21) comprises a first
end portion (22) and a second end portion (23),
wherein each end portion (22, 23) is associated with
a side wall (12, 13) of the main body (10).

Buckle (100) according to claim 4 or 5, wherein said
locking element (20) is received between said side
walls (12, 13) of the main body (10).

Buckle (100) according to claim 4, 5 or 6, wherein
said activation element (30) is at least partially re-
ceived within said side walls (12, 13) and comprises
a cam portion (32, 33) configured to interact with the
main body (10) so that said activation element (30)
rotatably cooperates with said main body (10).

Buckle (100) according to the preceding claim in
combination with the features of any one of claims
2 to 4, wherein in a condition from said first position,
orlocking position, to said second position, or sliding
position, of the locking element (20), said cam por-
tion (32, 33) of the activation element (30) is config-
ured to abut against the base element (11) of the
main body (10) so as to rotate the activation element
(30) with respect to the main body (10) and oppose
an action of said energizing element (40).

Buckle (100) according to claim 7 or 8, wherein the
activation element (30) comprises a first cam portion
(32) and a second cam portion (33) each associated
with one of said side walls (12, 13) of the main body
(10), wherein the locking element (10) is received
within said first cam portion (32) and second cam
portion (33) and wherein said second pin element
(31) comprises a first end portion (34) and a second
end portion (35), wherein each of said first and sec-
ond end portions (34, 35) is associated with one of
said first cam portion (32) and said second cam por-
tion (33) of the activation element (30).

Buckle (100) according to any one of the preceding
claims, wherein the locking element (20) comprises
a first through-hole (25) configured to receive said
first pin element (21) so as to rotatably associate
said locking element (20) with said main body (10)
and a second through-hole (26) configured toreceive
said second pin element (31) so as to rotatably as-
sociate said activation element (30) with said locking
element (20).
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1.

12.

13.

14.

15.

16.

17.

Buckle (100) according to any one of the preceding
claims, wherein said locking element (20) comprises
at least one tooth element (27, 28) and wherein said
ratchet element (60) comprises at least one groove
element (61, 62), wherein in said first position, or
locking position, said at least one tooth element (27,
28) of the locking element is engaged in said at least
one groove element (61, 62) of the ratchet element
(60) so as to block the relative sliding of the ratchet
element (60) and the main body (10).

Buckle (100) according to any one of the preceding
claims, wherein a rotation in a first rotation direction
of said activation element (30) with respect to said
main body (10) causes a rotation in a second rotation
direction of said locking element (20) with respect to
said main body (10), said second rotation direction
being opposite to said first rotation direction.

Buckle (100) according to any one of the preceding
claims, wherein the second pin element (31) is a
floating pin, or free pin, or unconstrained pin.

Buckle (100) according to any one of the preceding
claims, wherein the second pin element (31) con-
nects only the activation element (30) with the lock-
ing element (20) and not with said main body (10).

Protective helmet comprising a cap, a strap associ-
ated with said cap and a buckle according to any one
of the preceding claims.

Method for opening a strap of a protective helmet,
wherein said strap comprises a free end connected
to a main body (10) of a closure buckle (100) and a
further free end connected to a ratchet element (60)
of the closure buckle (100), wherein said ratchet el-
ement (60) is received slidably in said main body
(10) and wherein a locking element (20) rotatably
associated with the main body (10) blocks the sliding
of said ratchet element (60) with respect to said main
body (10), the opening method comprising a step of
rotating in a first rotation direction an activation ele-
ment (30) rotatably associated with said locking el-
ement (20), said rotation in said first rotation direction
causing a rotation of said locking element (20) in a
second rotation direction with respect to said main
body (10), said second rotation direction being op-
posite to said first rotation direction, wherein the ro-
tation of the locking element (10) in said second ro-
tation direction with respect to the main body (10)
causes unlocking of the relative sliding of the ratchet
element (60) and the main body (10) .

Method according to the preceding claim, compris-
ing a step of removing the ratchet element (60) from
the main body (10) by sliding said ratchet element
(60) with respect to said main body (10) along a slid-
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ing direction (D).

18. Method according to claims 16 or 17, wherein the
ratchet element (60) slides on the same side on
which the activation element is rotated (30).
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