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(54) SELF‑LOCKING LACE LOCKING DEVICE

(57) A lace locking devicewith a sleeve suitable to be
fittedon theat least one lace, havinganouter surfaceand
an inner surface defining at least one working chamber.
The inner surface includes an abutment areawith at least
one tapered portion and a sliding area. The lace locking
device includesactuatormeans,while theworking cham-
ber includes at least one radial locking element integrally
joined with the actuator means and susceptible to impact
the at least one lace. The actuator means may act on the
at least one radial locking element to move it in the
working chamber along the first axis. Furthermore, the

longitudinal movement causes a transversal movement
of the at least one radial locking element along a second
axis substantially perpendicular to the first axis. The
transversal movement is convergent with respect to
the latter at the abutment area following the impact
between the at least one radial locking element and
the at least one tapered portion for locking the sliding
of the lace. On the other hand, the transversal movement
is substantially divergent with respect to the first axis at
theslidingareasoas toallow the freeslidingof theat least
one lace along the first axis.
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Description

Field of the invention

[0001] The present invention generally relates to the
technical field of accessories for shoes and items of
clothing and it particularly relates to a self-locking lace
locking device with closing function.

Definitions

[0002] In the present document, the expression "safety
shoes" and derivatives, is used to indicate safety and/or
professional shows subjected to determined laws estab-
lished by the respective law requirements, including the
UNI EN ISO 15090 and/or 17249 and/or 20344 and/or
20345and/or20346and/or20347standardsand respec-
tive law amendments subsequent to the date of filing of
this document.

State of the Art

[0003] Typically in the clothing and footwear industry,
there is known the use of closing systems of the lace
locking device type for locking the sliding of through
passing laces for such systems.
[0004] For example, there are known eyelet systems
provided with a pair of through holes for the lace, which
can be partially closed to constrict the lace in the desired
position.
[0005] There are also known systems provided with a
shell internally tapered with a wheel, on whose sides the
laces pass.
[0006] The adjustment occurs by moving the wheel
towards the less tapered area so as to allow the sliding
of the laces.
[0007] Furthermore, there are known systems pro-
vided with a circular shell in which there are fixed the
laces which are constricted and adjusted by rotating the
same circular shell.
[0008] However, such known systems require passing
several times to allow the adjustment and closure of the
lace, by typically acting on one or more components of
the lace lock, with resulting engagement over time.
[0009] Such problem is much more felt in emergency
situations, such as typically in the civil industry, for ex-
ample in the case of safety shoes for firefighters, forest
guardsormilitary, typicallyprovidedwith lace loopswhich
allow the free sliding of the lace fixed to the upper of the
shoe and special closing systems.

Summary of the invention

[0010] An object of the present invention is to at least
partly overcome the aforementioned drawbacks, by pro-
viding a lace locking device which allows to reduce the
times for locking the lace.
[0011] A further object of the present invention is to at

least partially overcome the aforementioned drawbacks,
byprovidinga lace lockingdevicewhichallows toobtaina
ultra safe closure.
[0012] These and other objects that will be more ap-
parent hereinafter, are attained by a lace locking device
and/or by an itemof clothing and/or a shoewith such lace
locking device as described, illustrated and/or claimed
herein.
[0013] The dependent claims describe advantageous
embodiments of the invention.
[0014] Generally, the self-locking lace locking device
for at least one lace, at least one coulisse or the like of an
item of clothing, of a shoe or the like according to the
invention may comprise a sleeve suitable to be fitted on
the at least one lace, having an inner surface defining at
least one working chamber which extends along a first
axis and designed to be faced towards the at least one
lace.
[0015] The inner surface may include an abutment
area with at least one tapered portion and a sliding area.
[0016] The lace locking device may include actuator
means at least partially inserted into the working cham-
ber.
[0017] The lattermay includeat least one radial locking
element integrally joined with the actuator means con-
figured to impact the at least one lace. The actuator
meansmay act on the at least one radial locking element
to move it in the working chamber along the first axis.
[0018] Furthermore, the longitudinal movement may
cause a transversal movement of the at least one radial
locking element along a second axis substantially per-
pendicular to the first axis.
[0019] The transversal movement may be substan-
tially convergent with respect to the latter at the abutment
area following the impact between the at least one radial
locking element and the at least one tapered portion.
[0020] On the other hand, the transversal movement
may be substantially divergent with respect to the first
axis at the sliding area.
[0021] The at least one radial locking element may
therefore switch from a tightening or loosening position
at the abutment area and respectively a loosening or
tightening position at the sliding area.
[0022] When the at least one radial locking element is
in the tightening position, the at least one lace is radially
compressed to allow the monodirectional sliding thereof
along the first axis or an axis parallel or incident thereto
and so thatwhen theat least one radial locking element is
in the loosening position, there is allowed the bidirec-
tional free sliding of the at least one lace along the first
axis or an axis parallel or incident thereto.
[0023] Therefore, it is clear that this allows to obtain a
self-locking lace locking device which allows to reduce
the times for locking the lace and which allows to obtain
an ultra-safe closure.
[0024] In addition, the following characteristics may
maximise the solution proposed for the technical problem
mentioned above.

5

10

15

20

25

30

35

40

45

50

55



3

3 EP 4 541 221 A1 4

[0025] Preferably, the tapered area of the abutment
area may include at least one substantially frustoconical
or truncated-pyramid portion, while the sliding area may
be substantially cylindrical or prismatic or a cylinder por-
tion.
[0026] Advantageously, the inner surface of the sleeve
may include a lateral surface with a first and a second
opposite portion with respect to the median plane pas-
sing through the first axis and a third and fourth opposite
portions with respect to the front plane passes through
the first axis.
[0027] The inner surface may further include amedian
portion positioned along the first axis, with extension
along the median plane between the third and fourth
portions and comprising the abutment area and the slid-
ing area.
[0028] The internal chamber may include a first and a
second compartment, each arranged facing towards a
respective lace.
[0029] The first portion of the lateral surface and the
median portion may at least partially delimit the first
compartment, the second portion of the lateral surface
and the median portion may at least partially delimit the
second compartment.
[0030] Preferably, the sleevemay include an abutment
wall and actuator means may include a slider suitable to
be fitted on the at least one lace and comprising at least
one cavity passing through the latter.
[0031] On the other hand, the slider may be suitable to
be at least partially fitted on the median portion.
[0032] The slider may have a first end inserted into the
at least one working chamber integrally joined with the at
least one radial locking element and the slider may be
movable in the working chamber along the first axis
betweenanarming position corresponding to the tighten-
ing position wherein the first end is proximal or in contact
with the abutment wall and a disarming position corre-
sponding to the loosening position inwhich the first end is
distal from the abutment wall.
[0033] Preferably, the first end of the slidermay include
at least one housing area for at least one radial locking
element.
[0034] The latter may include at least one sphere or
one roller or the like and they may preferably have a
surface that is at least partially knurled or shaped so as to
facilitate gripping with the at least one lace.
[0035] Preferably, the actuator means may include a
handle integrally joinedwith the slider andmovable along
thefirst axis, so that themovementof thehandlebyauser
along the first axis corresponds to the movement of the
slider between the arming and disarming positions.
[0036] Preferably, the lace locking device may also
comprise locking means acting on the slider to keep it
in the arming or disarming position.
[0037] The lockingmeansmay include at least one first
and one second locking element interacting with respect
to each other.
[0038] The sleeve may include the at least one first

lockingelement,while thehandlemay include theat least
one second locking element.
[0039] Preferably, a sleeve may include a cap.
[0040] The latter may be fitted on the slider along the
first axis and it may include the at least one first locking
element.
[0041] On the other hand, the cap may be arranged
facing the slider along the first axis and it may comprise a
third locking element for locking with the sleeve.
[0042] Preferably, the at least one working chamber
may include elastic counteracting means.
[0043] In this case, the slider may include an abutment
step susceptible to impact the elastic means, the latter
remaining interposedbetween theabutment stepand the
cap.
[0044] The elastic means may pass between a re-
tracted position when the at least one first and one
second locking element interact and an extended posi-
tion when the at least one first and one second locking
element do not interact with each other.
[0045] The sleeve may include the at least one first
lockingelementand theat least handlemay include theat
least one second locking element.
[0046] Another aspect of the present invention may
relate to an item of clothing which includes at least one
closing lace and at least one self-locking lace locking
device as described.
[0047] A further aspect of the invention may relate to a
shoe comprising an upper with at least one portion for at
least one lace and at least one self-locking lace locking
device as described and positioned at the portion men-
tioned above.
[0048] The lace locking device may be fixed at the
portion for the lace so as to define a lace loop device.
[0049] The shoemay be a safety shoe, for example for
the civil, forestry or military industry, and the lace locking
device may be fixed laterally or centrally to the portion of
the upper.
[0050] The outer surface of the sleeve may include
fixing means for fixing it to the portion for the lace of
the upper.
[0051] The fixing means may include at least one fin
which can be sewn or riveted at the portion of the upper.

Brief description of the drawings

[0052] Further characteristics and advantages of the
invention will bemore apparent in the light of the detailed
description of some preferred but non-exclusive embodi-
ments of a lace locking device, shown by way of non-
limiting examplewith reference to the attached drawings,
wherein:

FIG. 1A is an exploded axonometric view of a lace
locking device 1’ provided with fixingmeans 110 in a
first embodiment;
FIG. 1B is an exploded axonometric view of a lace
locking device 1’without fixingmeans 110 in the first
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embodiment;
FIG. 2A is an axonometric view of a lace locking
device 1’ provided with fixing means 110 in the first
embodiment, in which there is shown the internal of
the sleeve 10, regarding which FIGS. 2B and 2C are
respective front and lateral views;
FIG. 2D is an axonometric view of a lace locking
device 1’ with the slider 31 in arming position, re-
gardingwhich FIG. 2E is a front axial cross-sectional
view;
FIG. 2A’ is an axonometric view of a lace locking
device 1’ without fixing means 110 in the first embo-
diment;
FIG. 3A if an axonometric view of the lace locking
device 1’ with the slider 31 in a disarming position,
regarding which FIG. 3B is a front axial cross-sec-
tional view;
FIGS. 4 to 7B are views of some embodiments of the
slider 31 and of the radial locking elements 40 of the
lace locking device 1’;
FIG. 8 is anaxonometric viewof a lace lockingdevice
1’ in the second embodiment;
FIGS.9Aand9Bareaxonometric views respectively
in cross-section along a front plane rεF of the lace
locking device 1’ of FIG. 8 and of some components
of the latter;
FIGS. 10A and 10B are cross-sectional views along
a front planeπF of the lace locking device 1’ ofFIG. 8
respectively in tightening and loosening position of
the lace 22’;
FIGS. 11 and 12 are axonometric views of safety
shoes provided with a lace loop device 1;
FIG. 13 is an axonometric view of a portion of an item
of clothing 3 provided with a lace locking device 1’.

Detailed description of some preferred embodiments

[0053] With reference to the figures mentioned above,
herein described is a lace locking device 1’ for one or
more laces22’,coulisseor the likeof an itemof clothing, a
shoe, a bag or any accessory provided with one or more
laces which require the adjustment of the tension thereof
and obtain a closure.
[0054] Such lace lock 1’may be defined as a lace loop
1 for oneormore laces22’when the lace lock1’ is fixedat
a portion 21 of a shoe.
[0055] Therefore, everything thatwill bedescribedwith
reference to a lace locking device 1’may identically refer
to a lace loop 1.
[0056] Therefore, with reference to the present de-
scription as well as to the attached drawings and claims,
the numbers described belowmay refer likewise to a lace
loop device1 for one ormore laces22’or to a lace locking
device 1’ for one or more laces 22’.
[0057] For the sake of ease of description, reference
will bemade to a single lace 22’ passing through the lace
locking device 1’. However, it is clear that even two or
more adjacent or non-adjacent laces 22’ may pass

through it without departing from the scope of protection
of the attached claims.
[0058] For example, there may be provided for two
adjacent laces 22’ in the case of laces of the technical
type typically used in sports shoes or items of clothing.
[0059] Preferably, the lace locking device 1’ may in-
clude a sleeve 10 suitable to be fitted on the lace 22’ and
with two opposite ends 10’ and 10".
[0060] Thismeans that the lace22’maypass through it
from one end to the other.
[0061] To this end, the sleeve 10may include an inner
surface12 surrounding aworking chamber13whichmay
extend along an axis Y.
[0062] Therefore, the lace 22’may be arranged facing
the inner surface12and itmay slidealong theaxisYor an
axis parallel or incident theretoW.
[0063] Described below are two embodiments of the
lace lock 1’, a first embodiment shown in figures 1A to 7B
and from 11 to 13, and a second embodiment shown in
figures 8 to 10B.
[0064] In the first embodiment, the inner surface 12
may have an abutment area 120, for example at the end
10" and a sliding area 121, for example at the end 10’.
[0065] For example, the abutment area 120may be at
the end 10",while the sliding area 121may be at the end
10’.
[0066] Specifically, theabutment area120may include
a tapered portion 120’.
[0067] This means that at the abutment area 120 the
inner surface12mayprogressively converge towards the
axis Y.
[0068] In a preferred but non-exclusive embodiment,
should the inner surface 12 define a rotary geometry, the
tapered area 120’may include at least one frustoconical
portion 1200, while the sliding area 121 may be cylind-
rical.
[0069] In any case, the abutment area120may include
a frustoconical or truncated-pyramid portion 1200, while
the sliding area 121 may be cylindrical, prismatic of a
cylinder portion.
[0070] In addition, the tapered area 120’may include a
guide portion 1201 adjacent to the sliding area 121.
[0071] In the rotary geometry example mentioned
above, the tapered area 120’ may therefore include a
first frustoconical portion 1200, a second frustoconical
portion acting as a guide portion 1201 and the cylindrical
sliding area 121, so that they are consecutive with re-
spect to each other as shown in fig. 2E.
[0072] Suitably, the lace locking device 1’may include
actuatormeans30at least partly inserted into theworking
chamber 13.
[0073] Specifically, such actuator means 30 may in-
clude a slider 31 suitable to be fitted on the lace 22’ and
therefore extending along the axis Y.
[0074] As a result, the slider 31may have one or more
through cavities 310 so as to allow the through passing of
the lace 22’.
[0075] Such slider 31may include an end 31’ inserted
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into the working chamber 13 and an opposite end 31".
[0076] The slider 31 may be slidable along the axis Y
between an arming position and a disarming position.
[0077] In the described example, the slider 31may be
in an arming position when it ismoved from the end 10’ to
the end 10" and vice versa disarming position when it is
moved from the latter to the end 10’.
[0078] However, it is clear that also the contrary may
occur and therefore the slider 31 may be in a disarming
position when it is moved from the end 10’ to the end 10"
and vice versa arming position when it is moved from the
latter to the end 10’.
[0079] In order to delimit such movement, the sleeve
10 may include an abutment wall 14 against which the
end 31’ may impact or be proximal in arming position.
[0080] Even more specifically, the abutment wall 14
may be at the end 10".
[0081] In order to facilitate such movement, the actua-
tor means 30 may include a handle 32 integrally joined
with the slider 31 and thereforemovable along the axisY.
[0082] Such handle 32 may be suitable to be gripped
by a user so as to allow themovement thereof, as well as
the slider 31 along the latter.
[0083] Specifically, the handle 32 may include an
opening 3200 which may be fitted on the slider 31, a
surface 320 arranged facing the sleeve 10 and an oppo-
site surface 321.
[0084] In this case, the end 31" and the handle 32may
be connected to each other by means of any type of
integrally joined connection.
[0085] In a preferred but non-exclusive embodiment,
the end31"may includeappendages312protrudingwith
respect to the opening 3200 and susceptible to abut
against the surface 321.
[0086] However, it is clear that the handle 32may also
be a portion of the slider 31, for example a portion of the
end 31"without departing from the scope of protection of
the attached claims.
[0087] In the second embodiment, the sleeve 10 may
have an inner surface 12 with a lateral surface 124.
[0088] The latter may include a first and a second
opposite portions 124’, 124" with respect to the median
planeπMpasses through theaxisYanda third and fourth
opposite portions 125’, 125" with respect to the front
plane πF passes through the axis Y.
[0089] The inner surface 12 may further include a
median portion 123 positioned along the axis Y, with
extension along the median plane πM between the por-
tions 125’, 125", extending from one side to the other.
[0090] Advantageously, the internal chamber 13 may
include a first and a second compartment 13’, 13", each
arranged facing towards a respective lace 22’ and each
at least partly defining the axisW.
[0091] As a result, the portion 124’ and the median
portion123mayat least partially delimit the compartment
13’, while the portion 124" and the median portion 123
may at least partially delimit the compartment 13".
[0092] In any case, the compartments13’and13"may

be communicating with respect to each other.
[0093] Themedian portion 123may comprise an abut-
ment area 120 with a tapered portion 120’ and a sliding
area 121.
[0094] At the abutment area 120 the inner surface 12
may progressively converge towards the axis Y.
[0095] For example, the abutment area 120 may be
arranged facing towards the end 10’, while the sliding
area 121 may be arranged facing towards the end 10".
[0096] Advantageously, such second embodiment
may be particularly suitable for example when the lace
lock 1’ is used with a pair of laces 22’ that are particularly
large and thick.
[0097] In this case, the laces 22’ may slide along the
axesW.
[0098] In a preferred but non-exclusive embodiment,
the abutment area 120 may include a frustoconical or
truncated-pyramid portion 1200, while the sliding area
121 may be cylindrical, prismatic of a cylinder portion.
[0099] Suitably, the lace locking device 1’may include
actuatormeans30at least partly inserted into theworking
chamber 13.
[0100] Specifically, such actuator means 30 may in-
cludeaslider31suitable tobefittedon themedianportion
123 and extending along the axis Y.
[0101] As a result, the slider 31 may have a portion
3123 to allow the shape coupling with themedian portion
123.
[0102] Therefore, the portion 3123 may be counter-
shaped with respect to the area 120, in particular of the
tapered portion 120’.
[0103] Furthermore, the portion 3123 may act as an
end-of-stroke for the translation of the slider 31 along the
axis Y following the abutment with the median portion
123.
[0104] Such slider 31may include an end 31’ inserted
into the working chamber 13 and an opposite end 31"
comprising the portion 3123.
[0105] The slider 31 may be slidable along the axis Y
between an arming position and a disarming position.
[0106] In the described example, the slider 31may be
in anarming positionwhen it ismoved from theend10" to
the end 10’ and vice versa disarming position when it is
moved from the latter to the end 10".
[0107] However, it is clear that also the contrary may
occur and therefore the slider 31 may be in a disarming
position when it is moved from the end 10" to the end 10’
and vice versa arming position when it is moved from the
latter to the end 10".
[0108] The sleeve 10may include an abutment wall 14
againstwhich the end31’may impact or be in proximity in
disarming position.
[0109] Even more specifically, the abutment wall 14
may be at the end 10".
[0110] In order to facilitate such movement, the actua-
tor means 30 may include a handle 32 integrally joined
with the slider 31 and thereforemovable along the axisY.
[0111] For example, the handle 32may be a protruding
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fin 3232 extending along the body of the slider 31.
[0112] Suchhandle32maybesuitable tobegrippedby
a user so as to allow themovement thereof, aswell as the
slider 31 along the latter.
[0113] Therefore, the fin 3232 may protrude with re-
spect to the sleeve10whichmayhaveaspecial slot1032
for the through-passage thereof.
[0114] A cover button 3232’which can be coupled with
the sleeve 10 may be possibly provided for so as to
facilitate the movement of the fin 3232 by a user.
[0115] In the two embodiments described above, the
working chamber 13 may include one or more radial
locking elements 40 which may be integrally joined with
the actuator means 30.
[0116] Preferably, such radial locking elements40may
be integrally joined with the slider 31.
[0117] In any case, the radial locking elements 40may
be in contact with the lace 22’.
[0118] In a first embodiment, theend31’of the slider31
may include one or more housing areas 34 where the
radial locking elements 40 may be positioned.
[0119] For example, the latter may be a sphere or a
roller or the like or one or more pairs of spheres or rollers
or the like, as particularly shown in FIGS. 1A to 3B, 6 and
from 9A to 10B.
[0120] Such spheres or rollers may have a smooth
surface or with at least one knurled or shaped portion
41 so as to increase the friction of the radial locking
elements 40 with the lace 22’.
[0121] However, such knurled or shaped portion 41
may extend to the entire surface of the sphere or of the
roller.
[0122] On the other hand, even the tapered area 120’
may have a surface that is counter-knurled or however
counter-shaped to facilitate the gripping thereof.
[0123] For example, the portion 1200 may have a
knurled portion so as to maximise the friction with the
surface 41 of the elements 40 and facilitate the retention
thereof in such position.
[0124] In a different embodiment, particularly shown in
figs. 4 and5, the radial locking elements 40maybe in the
form of one or more prismatic elements with a tapered
portion 42 arranged facing the inner surface 12 and a
knurled or shaped portion 41 at the lace 22’.
[0125] In a further embodiment, the radial locking ele-
ments 40 may be directly obtained at the end 31’ of the
slider 31.
[0126] For example, they may be in the form of flexible
strips, obtained by providing grooves at the end 31’ and
as particularly shown in figs. 7A and 7B.
[0127] Despite the embodiments of the radial locking
elements 40 shown in figs. 4 and 5 and 7A and 7B
referring to the first embodiment of the lace lock 1’, it is
clear that the embodiments may also refer to the lace
locking device 1’ of the second embodiment.
[0128] Suitably, the radial locking elements 40may be
designed to constrict the lace 22’.
[0129] Asamatter of fact, the longitudinalmovement of

the actuator means 30, in particular of the slider 31,
between the arming and disarming positions, may cause
the longitudinal movement of the radial locking elements
40 along the axis Y, given that the latter are integrally
joined with the actuator means 30.
[0130] In addition, such longitudinal movement, may
cause the transversal movement of the locking elements
40 along an axis X perpendicular to the axis Y.
[0131] As a matter of fact, in the first embodiment
described above, the locking elements 40 may impact
the tapered portion 120’ when the slider 31 is in arming
position moving, due to the impact, in the direction con-
verging towards the axis Y.
[0132] Therefore, it is clear that the tapered portion
120’, as well as the abutment area 120 may have an
abutment function for the locking elements 40 when the
latter are at the abutment area 120, that is when they are
in the tightening position.
[0133] On the other hand, the locking elements 40may
bemoved in a divergent direction with respect to the axis
Ywhen the slider 31 is in a disarming position and there-
fore the locking elements 40 may be at the sliding area
121.
[0134] Basically, when the end 31’ will impact the
abutment surface 14 and it will be arranged facing the
tapered portion 120’, the slider 31 may be in the arming
position and the locking elements 40may be in a position
for tightening the lace22’given that the thrust towards the
cavity 310, caused by the impact with the tapered portion
120’,may cause the impact against the lace 22’, occupy-
ing the latter.
[0135] In this case, the lace 22’may solely slide along
the axisY in a single pulling direction and itmay therefore
stop in the position in which the lace 22’ is released.
[0136] For example, as particularly shown in fig. 2B,
the lace 22’may be pulled along a direction identified by
the sleeve 10 to the handle 32, but not vice versa.
[0137] As a matter of fact, the pulling in the opposite
directionmaymaximise the constriction of the lace 22’ by
the radial locking elements 40 completely preventing the
movement thereof.
[0138] It is therefore clear that when the slider 31 is in
the arming position, it will be sufficient to pull the lace 22’
in the direction identified by the end 10" to the end 10’ to
ensure the sliding of the lace 22’with a singlemovement.
[0139] On the other hand, when the end 31’ will be
distal from theabutment surface14and itwill bearranged
facing the sliding area 121 or the guide surface 1201,
where present, the slider 31 may be in the disarming
position and the locking elements 40may be in a position
for loosening the lace 22 given that the thrust towards the
cavity310 it will be loosenedand itmay cause themoving
away of the locking elements 40 from the lace 22, leaving
it free to slide along both directions of the axis Y.
[0140] On the other hand, in the second embodiment
describedabove, the lockingelements40may impact the
tapered portion 120’ when the slider 31 is in arming
position moving, due to the impact, in the direction con-
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verging towards the axis Y.
[0141] Therefore, it is clear that the tapered portion
120’, as well as the abutment area 120 may have an
abutment function for the locking elements 40 when the
latter are at the abutment area 120, that is when they are
in the loosening position so as to allow the bidirectional
sliding of the lace 22’.
[0142] On the other hand, the locking elements 40may
bemoved in a divergent direction with respect to the axis
Y when the slider 31 is in a disarming position and the
locking elements 40 may be at the sliding area 121
therefore in a tightening position so as to allow the
monodirectional sliding of the lace 22’.
[0143] Basically, when the end 31’ will impact the
abutment surface 14 or will be proximal to the latter,
the lockingelements40maybe inaposition for tightening
the laces 22’ and the monodirectional sliding thereof
along the axisW will be allowed.
[0144] In this case, the laces 22’may solely slide along
theaxisW in a singlepullingdirectionand itmay therefore
stop in the position in which the lace 22’ is released.
[0145] For example, the laces 22’may be pulled along
a direction identified by the end 10" to the end 10’, but not
vice versa.
[0146] As a matter of fact, the pulling in the opposite
direction may maximise the constriction of the laces 22’
by the radial locking elements 40 completely preventing
the movement thereof.
[0147] It is therefore clear that it will be sufficient to pull
the lace22’ in the direction identified by theend10" to the
end 10’ to ensure the fastening of the lace 22’ with a
single movement.
[0148] On the other hand, when the end 31’ will be
distal from the abutment surface 14 and will be arranged
facing the abutment area 120, the locking elements 40
may be in a position for loosening the lace 22, leaving it
free to slide along both directions of the axisW.
[0149] Advantageously, in both embodiments, the
sleeve 10 may be provided with at least one cap 60 at
the end 10’.
[0150] Preferably, in the first embodiment, the cap 60
may be single and it may comprise a base 64 and a body
65 protruding therefrom.
[0151] Such cap 60may be fitted on the slider 31 along
the axis Y and therefore it may be provided with a cavity
62 passing through the latter.
[0152] Preferably, the sleeve 10may include a female
connection element 16, while the cap 60 may include a
male connection element 61.
[0153] It is clear that the opposite may also occur, that
is the cap 60 may include a female connection element
and the sleeve 10 a male connection element without
departing from the scope of protection of the attached
claims.
[0154] In a preferred but non-exclusive embodiment,
the female connection element 16maybe a slot obtained
at the end10’,while themale connection element61may
be an appendage obtained along an edge area of the

base 64 of the cap 60.
[0155] Therefore, the connection between the female
connection element 16 and themale connection element
61may allow to integrally join the sleeve 10 and the cap
60.
[0156] In the second embodiment, the cap 60 may be
arranged facing the slider 31 along the axis Y and it may
include at least one locking element 53 with the sleeve
10, for example a pair of locking appendages.
[0157] The sleeve 10 may therefore include suitable
housing areas 1053, for example slots, for coupling with
the elements 53.
[0158] Suitably, the cap 60may be of the type conceal-
able in the sleeve 10 as particularly shown in fig. 8.
[0159] Both in the first and in the second embodiment,
in order to ensure that the arming or disarming position is
maintained, the lace locking device 1’may include lock-
ing means 50 which may act on the slider 31.
[0160] In this case, the lockingmeans50may includea
pair of locking elements 51 and 52.
[0161] In the first embodiment, the sleeve 10 may
include the locking element 51, while the handle 32
may include the locking element 52.
[0162] Advantageously, the lockingelement51maybe
in the form of a depression obtained along the side wall
65’of the body 65,while the locking element52maybe in
the form of a notch obtained at the surface 320 of the
handle 32.
[0163] Advantageously, when the locking element 52,
or notch, may interact with the locking element 52, that is
itmayhouse in thedepression, the slider31maybe in the
disarming position.
[0164] Vice versa, when the locking element 52, does
not interact with the locking element 52, the slider 31may
be in the arming position.
[0165] Suitably, the side wall 65’may have a concavity
66 extending along it in the direction of the axis Y, which
may be substantially V-shaped.
[0166] Therefore, the concavity 66 may have a lower
end area 66’ and a pair of facing segments 67’ and 67".
[0167] It is therefore clear that the end area 66’ will be
shared by the segments 67’ and 67" as particularly
shown in fig. 3A.
[0168] In a preferred but non-exclusive embodiment,
the locking element 51may be obtained at the end of one
of the segments 67’ and 67" opposite with respect to the
area 66’.
[0169] For example, the locking element 51 may be
obtained at the end of the segment 67’ proximal to the
handle 32.
[0170] Advantageously, the segment 67’ may be ob-
lique with respect to the axis Y and it may act as a guide
for the locking element 52 during the movement of the
slider 31 from the arming position to the disarming posi-
tion.
[0171] In this case, such movement may be promoted
bya rotation of the handle32whichmaycause the sliding
of the locking element 52 along the segment 67’ up to the
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locking element 51 with which the locking element 52
may interact.
[0172] In the example mentioned above, the move-
ment promoted by the rotation of the handle 32 may
cause the sliding of the notch along the segment 67’ until
the depression, in which the notch may lie.
[0173] In a preferred but non-exclusive embodiment,
the side wall 65’may have a pair of concavities 66 and a
pair of locking elements 51 as described above, while the
handle32mayhaveapair of locking elements52 soas to
allow an ambidextrous rotation of the handle 32.
[0174] In the second embodiment, the slider 31 may
include the element 52 which, in the example mentioned
above, may coincide with the fin 3232.
[0175] On the other hand, the sleeve 10 may include
the element 51 which may for example be in the form of
two clamping elements positioned on the sides of the slot
1032 so as to clamp the fin 3232 when moved by a user.
[0176] In this case, when the locking elements 51 and
52 interact, the slider 31 may be in the arming position.
[0177] In any case, in any of the two embodiments,
when the locking elements 51 and 52 interact, the slider
31may be in one of the arming and disarming positions,
while when the locking elements 51 e 52 do not interact,
the slider 31 may be in the other of the arming and
disarming positions.
[0178] Advantageously, in both embodiments, the
working chamber 13 may include elastic counteracting
means 70, for example a counteracting spring 71with an
end 71’ and an end 71".
[0179] However, it is clear that the elastic counteract-
ing means 70 may include a return spring or the like
without departing from the scope of protection of the
attached claims.
[0180] In order to contain the latter, the slider 31 may
includeanabutment step33with a surface33’ adapted to
impact the end 71’ of the spring 71.
[0181] On the other hand, the cap 60 may include an
abutment surface63adapted to impact the end71"of the
spring 71.
[0182] In the first embodiment, the elastic counteract-
ing means 70, in the example mentioned above the
spring 71, may switch between an extended position
when the slider 31 is in an arming position, as well as
the locking elements 40 are in tightening position and a
retracted position when the slider 31 is in a disarming
position, aswell as the locking elements 40are in loosen-
ing position.
[0183] In other words, the elastic means 70, in the
example in question the spring 71, may switch between
a retracted positionwhen the locking elements 51 and 52
interact, and therefore in the example mentioned above
the step is inserted into the depression, and an extended
position when the latter do not interact with each other,
and therefore in the example mentioned above the step
may be at the end area 66’.
[0184] Concretely, the elastic means 70 will be sub-
jected to an axial compression along the axisY given that

they may abut against the step 33 at the surface 33’ and
the surface 63 of the cap 60.
[0185] It is therefore clear that only the presence of
locking means 51 and 52 may retain the slider 31 in the
disarming position given that the elastic means 70would
tend to push the latter towards the return to the arming
position, as well as the locking elements 40 in the tigh-
tening position to prevent the free sliding of the lace 22’.
[0186] Therefore, in this latter case, when the slider 31
may be in the arming position, the pulling of the lace 22’
along the axis Y may be monodirectional and braked in
the position in which the lace 22’ is released.
[0187] In the second embodiment, the elastic counter-
acting means 70, in the example mentioned above the
spring 71, may switch between an extended position
when the slider 31 is in a disarming position, as well as
the locking elements 40 are in tightening position and a
retracted positionwhen the slider31 is in arming position,
as well as the locking elements 40 are in loosening
position.
[0188] In other words, the elastic means 70, in the
example in question the spring 71, may switch between
a retracted positionwhen the locking elements 51 and 52
interact, and therefore in the example mentioned above
the fin 3232 is clamped between the grippers 51, and an
extended position when the latter do not interact with
each other.
[0189] It is therefore clear that only the presence of
locking means 51 and 52 may retain the slider 31 in the
arming position given that the elastic means 70 would
tend to push the latter towards the return to the disarming
position, as well as the locking elements 40 in the tigh-
tening position to prevent the free sliding of the lace 22’.
[0190] Therefore, in this latter case, when the slider 31
will be in the disarming position, the pulling of the lace 22’
along the axisW may be monodirectional and braked in
the position in which the lace 22’ is released.
[0191] In any case, it is clear that in the first and in the
second embodiment, the fact that the slider 31 is in
arming or disarming position does not depend on the
fact that the locking elements 40 are in the tightening or
loosening position.
[0192] As a matter of fact, the arming or disarming
position is correlated to the positioning of the slider 31,
and therefore the lockingelements40, in thechamber13,
that is if in proximal or distal position from the abutment
wall 14,by the elasticmeans 70and the locking elements
51, 52 which keep the slider 31 in a position such to
counteract the return thrust of the elastic means 70.
[0193] With regard to thematerials, generally the com-
ponents of the lace locking device 1’ may be made of
polymeric material, while the elastic counteracting
means 70 made of metal material.
[0194] A different aspect of the invention may relate to
an item of clothing which includes at least one locking
lace 22’ and at least one lace locking device 1’.
[0195] A further aspect of the invention may relate to a
shoe which comprises an upper with at least one portion
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21 for the lace 22’ and at least one lace locking device 1’
positioned at the portion 21.
[0196] Furthermore, the lace locking device 1’ may be
fixed at the portion 21 defining a lace loop device 1.
[0197] Suitably, the shoe may be a safety shoe 2, for
example a shoe for the civil industry, in particular fire-
fighters, forest guards or military.
[0198] Such footwear2maybeprovidedwithall theper
se known components and with one or more lace loop
devices 1 throughwhich one ormore laces22’maypass.
[0199] Suitably, the shoe 2 may solely include conse-
cutive lace loop devices 1 along the portion 21, fixed in a
per se known manner along the same, so as to ensure a
quick adjustment and fixing of laces 22’.
[0200] However, it is clear that the shoe 2may include
both lace loops known in the prior art which allow the free
sliding of the laces 22’, and the lace loop devices 1
according to the invention.
[0201] In a preferred but non-exclusive embodiment,
particularly shown in figs. 11 and 12, the shoe 2 may
includesome lace loops known in theprior artwhichallow
the free sliding of the laces 22’, and a pair of lace loop
devices 1 according to the invention.
[0202] In any case, such lace loop devices 1 may be
fixed to the portion 21 of the upper 20 in lateral position,
for example for forest boots, or in central position, for
example for firefighter boots.
[0203] Furthermore, the lace loop devices 1 may be
fixed to the upper, for example in the case of lateral or
central positioning described above.
[0204] To this end, the sleeve 10may include an outer
surface 11 with fixing means 110 so as to allow the fixing
thereof to the portion 21.
[0205] In particular, the fixingmeans 110may include a
fin 110’ which can be rivetted or sewn in a per se known
manner along the portion 21.
[0206] In any case, even in case of a generic lace
locking device 1’, the sleeve 10 may include an outer
surface 11with fixing means 110which may include a fin
110’ which can be rivetted or sewn in a per se known
manner to the shoe or item of clothing or the like of
interest.
[0207] Thepresent inventionmay includevariousparts
and/or similar or identical elements. Unless otherwise
specified, similar or identical partsand/orelementswill be
indicated using a single reference number, it being clear
that the described technical characteristics are common
to all similar or identical parts and/or elements.
[0208] In the light of the above, the present invention
attains the pre-established objects.
[0209] The invention is susceptible to numerous mod-
ifications and variants. All details can be replaced by
other technically equivalent elements, and the materials
can be different depending on the needs, without depart-
ing from the scope of protection of the invention defined
by the attached claims.

Claims

1. A self-locking lace locking device for an item of
clothing (3), a footwear, for example a safety shoe
(2) or the like comprising at least one lace (22’), at
least one coulisse or the like, comprising:

- a sleeve (10) configured to be suitable to be
fitted on the at least one sleeve (22’), having an
inner surface (12) defining at least one working
chamber (13)extendingalongafirst axis (Y) and
designed tobe faced toward theat least one lace
(22’), the latter being slidable along the same
first axis (Y) or an axis parallel or incident thereto
(W), said inner surface (12) including at least
one abutment area (120) with at least one ta-
peredportion (120’) and at least one slidingarea
(121);
- actuator means (30) at least partially inserted
into said at least one working chamber (13);

wherein said at least one working chamber
(13) includes at least one radial locking
element (40) integrally joined with said ac-
tuator means (30) and configured to impact
the at least one lace (22’), said actuator
means (30)acting on said at least one radial
locking element (40) tomove it in said work-
ing chamber (13) along said first axis (Y),
the longitudinalmovement further causinga
transversal movement of the same at least
one radial locking element (40) along a
second axis (X) substantially perpendicular
to said first axis (Y);
wherein the transversal movement is sub-
stantially convergent with respect to said
first axis (Y) at said abutment area (120)
after the impact between said at least one
radial locking element (40) and said at least
one tapered portion (120’) and being sub-
stantially divergent with respect to said first
axis (y) at said sliding area (121), said at
least one radial locking element (40) switch-
ing between a tightening or loosening posi-
tion at said abutment area (120) and re-
spectively a loosening or tightening position
at said sliding area (121), so that when said
at least one radial locking element (40) is in
said tighteningposition, theat least one lace
(22’) is radially compressed to allow the
monodirectional sliding thereof along said
first axis (Y) or an axis parallel or incident
thereto (W) and so that when said at least
one radial locking element (40) is in said
loosening position, there is allowed the bi-
directional sliding of the at least one lace
(22’) along the first axis (Y) or an axis par-
allel or incident thereto (W).

5

10

15

20

25

30

35

40

45

50

55



10

17 EP 4 541 221 A1 18

2. Lace locking device according to the preceding
claim, wherein said tapered area (120’) of said abut-
ment area (120) includes at least one substantially
frustoconical or truncated-pyramid portion (1200),
said sliding area (121) being substantially cylindrical
or prismatic or at least partly a cylinder portion.

3. Lace locking device according to any one of the
preceding claims, wherein said inner surface (12)
of said sleeve (10) includes a lateral surface (124)
with a first and a second opposite portion (124’,
124")with respect to themedian plane (πM) passing
through said first axis (Y) and a third and fourth
opposite portions (125’, 125") with respect to the
front plane (πF) passing through said first axis (Y),
said inner surface (12) further including a median
portion (123) positioned along said first axis (Y), with
extension along said median plane (πM) between
said third and fourth portions (125’, 125") and com-
prising said abutment area (120) and said sliding
area (121), said internal chamber (13) including a
first and a second (13’, 13"), each facing towards a
respective lace (22’), said first portion (124’) of said
lateral surface (124)andsaidmedianportion (123)at
least partially delimiting said first compartment (13’),
said second portion (124") of said lateral surface
(124) and said median portion (123) at least partially
delimiting said second compartment (13").

4. Lace locking device according to any one of the
preceding claims, wherein said sleeve (10) includes
afirst andasecondend (10’, 10"), the latter including
an abutment wall (14), said actuator means (30)
including a slider (31) suitable to be fitted on said
at least one lace (22’) and comprising at least one
through cavity (310) for the latter or suitable to be at
least partially fitted on said median portion (123),
said slider (31) having a first end (31’) inserted into
said at least oneworking chamber (13) anda second
opposite end (31"), said first end (31’) being inte-
grally joined with said at least one radial locking
element (40), said slider (31) being movable in said
at least one working chamber (13) along said first
axis (Y) between an arming or disarming position
corresponding to said tightening position in which
said first end (31’) is proximal or in contact with said
abutment wall (14) and a respectively disarming or
arming position corresponding to said loosening po-
sition in which said first end (31’) is distal from said
abutment wall (14).

5. Lace locking device according to the preceding
claim, wherein said first end (31’) of said slider
(31) includes at least one housing area (34) for said
at least one radial locking element (40), the latter
including preferably at least one sphere or one roller
or the like preferably having a surface (41) at least
partially knurled or shaped so as to facilitate gripping

with the at least one lace (22’).

6. Lace locking device according to any one of claims 4
to the preceding one, wherein said actuator means
(30) include at least one handle (32) integrally joined
with said slider (31) andmovable along said first axis
(Y), upon movement of said at least one handle (32)
by a user along said first axis (Y) corresponding the
movement of said slider (31) between said arming
and disarming positions.

7. Lace locking device according to the preceding
claim, further comprising locking means (50) acting
on said slider (31) to keep it in one of said arming and
disarming positions, the same locking means (50)
including at least one first and one second locking
element (51, 52) mutually susceptible to interact
when said slider (31) is in said one of said arming
and disarming positions and being susceptible not to
interact when said slider (31) is in said other of said
arming or disarming positions, said sleeve (10) in-
cluding said at least one first locking element (51),
said at least one handle (32) including said at least
one second locking element (52).

8. Lace locking device according to the preceding
claim, wherein said sleeve (10) includes at least
one cap (60) at said first end (10’), the same being
fitted on said slider (31) along said first axis (Y) and
comprisingsaidat least onefirst lockingelement (51)
or said at least one cap (60) being arrangedmutually
facing said slider (31) along said first axis (Y) and
comprising said at least one third locking element
(53) with said sleeve (10).

9. Lace locking device according to the preceding
claim, wherein said at least one working chamber
(13) includes elastic counteracting means (70), said
slider (31) including an abutment step (33) suscep-
tible to impact said elastic counteractingmeans (70),
the latter remaining interposed between said abut-
ment step (33) and said at least one cap (60) and
switching froma retracted positionwhen said at least
first andone second lockingelement (51, 52) interact
with each other and said slider (31) is in said one of
said arming and disarming positions and an ex-
tended position when said at least one first and
one second locking element (51, 52) do not interact
with each other and said slider (31) is in the other of
said arming and disarming positions.

10. An itemof clothing including at least one locking lace
(22’) andat least one self-locking lace locking device
(1’) according to one or more of claims 1 to the
preceding one.

11. A shoe comprising an upper with at least one portion
(21) for at least one lace (22’) and at least one lace
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lockingdevice (1’)according tooneormoreof claims
1 to 9 positioned at said portion (21) for at least one
lace (22’).

12. Shoe according to the preceding claim, wherein said
at least one lace locking device (1’) is fixed at said
portion (21) for at least one lace (22’), the at least one
lace lockingdevice (1’)defininga lace loopdevice (1)
for the at least one lace (22’).

13. Shoe according to the preceding claim wherein the
same is a safety shoe, for example for the civil, forest
or military industry, said at least one lace loop device
(1) being laterally or centrally fixed on said portion
(21).

14. Shoe according to the preceding claim, wherein said
outer surface (11) of said sleeve (10) includes fixing
means (110) for fixing it to said at least one portion
(21) for at least one lace (22’).

15. Shoe according to the preceding claim, wherein said
fixing means (110) include at least one fin (110’)
which can be sewn or rivetted at said at least one
portion (21) for the at least one lace (22’) of said
upper (20).
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