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(54) SPORTS FOOTWEAR COMPRISING A SHELL AND A CUFF ARTICULATED TO EACH OTHER

(57) The present invention relates to a sports foot-
wear (1) of the type comprising a shell (3) and a cuff (5)
articulated to said shell. According to the invention, said
sports footwear (1) comprises at its rear portion a system
for controlling the flexion of said cuff (5) relative to said
shell (3). Said flexion control system comprises an outer
flexion control element (9) arranged externally to the rear
wall of thesports footwear (1), andan inner flexion control
element (17), arranged internally to the rear wall of the
sports footwear. The outer flexion control element (9)
comprises a first engagement element (15) and the inner
flexion control element (17) comprises a secondengage-
ment element (21), said engagement elements being
adapted to cooperate with each other. The engagement
between the outer flexion control element (9) and the
inner flexion control element (17) allows enhancing the
effectiveness of the progression and control of the flexion
of the cuff relative to the shell.
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Description

Technical Field of the Invention

[0001] The present invention relates to a sports foot-
wear of the type comprising a shell, made of a substan-
tially rigid material, and a cuff, also made of a substan-
tially rigid material and articulated to said shell.
[0002] More particularly, the present invention relates
to a footwear of the above-mentioned type provided with
an improved system for controlling flexion of the cuff
relative to the shell.
[0003] The present invention finds application, for ex-
ample, in the field of ski boots.

Prior Art

[0004] Sports footwear are known comprising an inner
element made of a substantially soft material and an
outer element made of a substantially rigid material.
[0005] A typical example of this kind of sports footwear
are ski boots, which have an inner liner made of a sub-
stantially soft material and an outer shell made of a
substantially rigid material.
[0006] In general, said sports footwear further com-
prise a cuff, adapted to receive the lower part of theuser’s
leg, which cuff is also made of a substantially rigid ma-
terial and is connected to the outer shell.
[0007] Said cuff is generally articulated to the shell (in
particular at the malleolar region), in such a way as to
allow a forward flexion of the user’s leg during skiing.
[0008] More specifically, the adjustment of the flexion
of the cuff relative to the shell significantly influences the
performance of the sports footwear.
[0009] A ski boot with higher capability of flexing the
cuff relative to the shell is more comfortable and suitable
for skiing beginners. On the other hand, a ski boot with
lower capability of flexing the cuff relative to the shell (i.e.
a stiffer ski boot) ensures a better transmission of move-
ments from the user’s foot to the ski boot and from this to
the ski, and is therefore suitable for expert skiers.
[0010] Besides the flexion degree of the cuff relative to
the shell, the control of this flexion is also essential, which
flexionmust not be linear, but progressive to ensure good
performances.
[0011] Generally, the flexiondegree ("flex index") of the
cuff relative to theshell ismainlydeterminedby theplastic
materials used for manufacturing the ski boot.
[0012] However, there are ski boots which include
arrangements for varying said flex index of the cuff re-
lative to the shell.
[0013] In general, these ski boots are provided at their
rear portion with special screw systems that connect the
cuff to the shell: the adjustment consists in changing the
angle of the cuff relative to the shell, thus changing the
angle between the user’s leg and the user’s foot, which
determines the static bending of the ankle.
[0014] However, despite the possibility of modifying

the flex index of the cuff relative to the shell to a certain
extent, ski boots of known type are not able to provide
satisfactory control of the flexion of the cuff relative to the
shell during skiing.
[0015] Document EP 3 738 458, in the name of the
Applicant, disclosesa sports footwear comprisingashell,
made of a substantially rigid material, and a cuff, also
made of a substantially rigid material and articulated to
said shell, and further comprising a connecting element
extending in a substantially vertical direction and con-
necting said shell to said cuff, said connecting element
being rigidly constrained at its lower end to the shell and
at its upper end to the cuff.
[0016] According to the disclosure of EP 3 738 458,
said connecting element has the general shape of an
elongated plate and, when viewed in a sectional view in a
vertical plane parallel to the longitudinal axis of the sports
footwear, has a sinuous shape, which confers a certain
elasticity to said connecting element and enables said
connecting element to transmit energy to the sports foot-
wear and receive energy from it. Compared with other
known systems for adjusting the flex index of the cuff
relative to the shell based on screw systems, the thus
shaped connecting element of the footwear according to
the invention is much more versatile.
[0017] However, the system for controlling flexion of
the cuff relative to the shell described in the aforemen-
tioned document is still open to improvement.
[0018] In particular, it is desirable to increase the ease
of execution of the athletic gesture by the user, especially
of the management of the flexion and return phase of the
ski boot. Furthermore, it is desirable that operation of the
system for controlling flexion of the cuff relative to the
shell is not influenced by the change in behaviour that the
plastic materials of which the cuff and shell are made
undergo upon changes in temperature, so as tomake the
performance of the sports footwear constant and uni-
form.
[0019] The object of the present invention is therefore
to provide a sports footwear which comprises a shell and
a cuff articulated to each other and in which the control of
the flexion of said cuff relative to said shell is improved.
[0020] This and other objects are achieved by the
sports footwear as claimed in the appended claims.

Summary of the Invention

[0021] The sports footwear according to the invention
comprises a shell, made of a substantially rigid material,
and a cuff, alsomade of a substantially rigid material and
articulated to said shell.
[0022] Said sports footwear comprises at its rear por-
tion an outer flexion control element which extends in a
substantially vertical direction and connects said shell to
said cuff. Said outer flexion control element is arranged
externally to the rear walls of shell and cuff and is con-
nected at its lower end to the shell and at an intermediate
portion thereof to the cuff.
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[0023] According to the invention, the sports footwear
comprises, at its rear portion, an inner flexion control
element which extends in a substantially vertical direc-
tion, is connected at its lower to the shell and extends
internally to the cuff wall.
[0024] Still according to the invention, said outer flex-
ion control element comprises a first engagement ele-
ment, said inner flexion control element comprises a
secondengagementelementand thecuffwall isprovided
with an opening through which said first engagement
element and said second engagement element can
come into contact with each other and cooperate with
each other.
[0025] During sports practice, the first engagement
element and the second engagement element are con-
strained to each other and cannot be completely sepa-
rated fromeachother, but theyare free tomove relative to
each other.
[0026] In particular, they are free to move relative to
each other in the vertical direction. More specifically, the
outer flexion control element and the inner flexion control
element are sized and arranged relative to each other in
such a way that:

- in the unflexed state of the cuff relative to the shell,
the first engagement element does not exert any
load on the second engagement element; and

- in the flexed state of the cuff relative to the shell, a
mating surface of the first engagement element
abuts against a corresponding mating surface of
the second engagement element, and the first en-
gagement element exerts a load on the second en-
gagement element, said load increasing as the flex-
ion of the cuff relative to the shell increases.

[0027] It results from the above that in the unflexed
state of the cuff relative to the shell, the outer flexion
control element does not exert any load on the inner
flexion control element, whereas in the flexed state of
the cuff relative to the shell the outer flexion control
element exerts, on the inner flexion control element, a
load that increases as the flexion angle of the cuff relative
to the shell increases.
[0028] According to a preferred embodiment of the
invention, the first engagement element is made as a
protruding tooth and the second engagement element is
made as a slot. According to this embodiment, the upper
face of the protruding tooth is the mating surface of the
first engagement element and the upper edge of the slot
is thematingsurfaceof thesecondengagementelement.
[0029] According to an alternative embodiment of the
invention, the first engagement element ismade as a slot
and the second engagement element is made as a
protruding tooth.According to thisembodiment, the lower
face of the protruding tooth is the mating surface of the
second engagement element and the lower edge of the
slot is the mating surface of the first engagement ele-
ment.

[0030] According to a further alternative embodiment
of the invention, the first engagement element ismadeas
a first protruding tooth and the second engagement ele-
ment is made as a second protruding tooth facing said
first protruding tooth. According to this embodiment, the
upper face of the first protruding tooth is the mating
surface of the first engagement element and the lower
face of the second protruding tooth is the mating surface
of the second engagement element.
[0031] According to the teachings of EP 3 738 458, the
outer flexion control element has the general shape of an
elongated plate and, viewed in a sectional view in a
vertical plane parallel to the longitudinal axis of the sports
footwear, is not straight, but has a sinuous shape.
[0032] According to a preferred embodiment of the
invention, the outer flexion control element is rigidly
fastenedat its lowerend to theshell and is rigidly fastened
at an intermediate portion thereof to the cuff.
[0033] According to an alternative embodiment of the
invention, the outer flexion control element is rotatably
connected at its lower end to the shell and is rigidly
fastened at an intermediate portion thereof to the cuff.
[0034] According to a preferred embodiment of the
invention, the inner flexion control element is rigidly fas-
tened at its lower end to the shell.
[0035] According to an alternative embodiment of the
invention, the inner flexion control element is rotatably
connected at its lower end to the shell.

BriefDescription of the Drawings

[0036] Further features and advantages of the inven-
tion will become more apparent from the following de-
tailed description of a preferred embodiment of the in-
vention, given by way of non-limiting example with re-
ference to the attached drawings, in which:

Figure 1a schematically shows a section of a sports
footwear according to the invention, in a first config-
uration;
Figure 1b schematically shows a section of a sports
footwear according to the invention, in a second
configuration;
Figure 2a shows, on an enlarged scale, detail II of
Figure 1a, relating to the engagement between the
outer flexion control element and the inner flexion
control element;
Figure 2b shows, on an enlarged scale, detail II of
Figure 1a, relating to the engagement between the
outer flexion control element and the inner flexion
control element;
Figure 3 schematically shows a section of a sports
footwear according to an embodiment variant of the
invention.

Description of Preferred Embodiments of the Invention

[0037] In the preferred embodiments of the invention
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described here below, reference will be made to the
application of the invention to a ski boot comprising a
shell and a cuff articulated to each other.
[0038] Such application should not be considered in
any way as limiting the scope of the invention and the
invention can be applied to any sports footwear compris-
ingashell andacuffarticulated toeachother, especially if
it is deemed necessary or appropriate to control the flex
index of the cuff relative to the shell.
[0039] With reference to the attached Figures 1a and
1b, a ski boot 1 is schematically shown. Said ski boot
generally comprises an inner element or inner liner (not
shown), made of a substantially soft material, and an
outer shell 3, made of a substantially rigid material and
configured to accommodate the user’s foot.
[0040] Said ski boot 1 further comprises a cuff 5
adapted to accommodate the lower part of the user’s
leg.Said cuff5 isarticulated to theshell 3, in particular at a
pair of pivoting points 7 arranged on the opposite sides of
the shell 3, preferably at the area of the malleoli.
[0041] According to the invention, said ski boot com-
prises, at its rear portion, a system for controlling flexion
of the cuff 5 relative to the shell 3 of the ski boot.
[0042] Said flexion control system comprises an outer
flexion control element 9, which is arranged externally to
the rear walls of shell 3 and cuff 5 and extends in a
substantially vertical direction.
[0043] The outer flexion control element 9 has the
general shape of an elongated plate and connects the
shell 3 to the cuff 5.
[0044] In particular, said outer flexion control element 9
is connected at its lower end 9a to the shell 3 and at an
intermediate portion thereof 9b to the cuff 5.
[0045] More particularly, in the shown embodiment,
said outer flexion control element 9 is rigidly fastened
at its lower end 9a to the shell 3 by means of one or more
first fixing screws 11 and is also rigidly fastened at an
intermediate portion thereof 9b to the cuff 5 by means of
one or more second fixing screws 13.
[0046] The outer flexion control element 9, when
viewed in a sectional view in a vertical plane parallel to
the longitudinal axis of the ski boot 1, preferably has a
sinuous profile, i.e. said outer flexion control element 9
comprises a plurality of sections joined to each other,
which are alternately closer to the rear wall of said sports
footwear and farther from said rear wall of said sports
footwear.
[0047] Such sinuous profile confers elastic properties
to the outer flexion control element 9. According to the
invention, the outer flexion control element 9 is provided,
at its upper end 9c or close thereto, with a first engage-
ment element.
[0048] In the shown embodiment, said first engage-
ment element is made as a protruding tooth 15 which
penetrates a window 5a specially formed in the rear
portion of the cuff 5. Still according to the invention, the
flexion control system comprises an inner flexion control
element 17which is connected at its lower end 17a to the

shell 3.
[0049] More particularly, in the shown embodiment,
said inner flexion control element 17 is rigidly fastened
at its lower end 17a to the shell 3 bymeansof oneormore
fixing screws 19.
[0050] Said inner flexion control element 17 extends in
asubstantially vertical directionand isarranged internally
to the rear wall of the cuff 5.
[0051] The upper portion of the inner flexion control
element 17 is free, in particular it is not connected to the
cuff 5.
[0052] In said upper portion of the inner flexion control
element 17 there is provided a second engagement
element, adapted to cooperate with the first engagement
element of the outer flexion control element 9.
[0053] In the shown embodiment, said second en-
gagement element is made as a slot 21 receiving the
protruding tooth 15 of the outer flexion control element 9.
[0054] The protruding tooth 15 is permanently con-
strained inside the slot 21 during use of the ski boot 1,
i.e. during sports practice said protruding tooth never
protrudes from said slot.
[0055] However, the protruding tooth is free to move
within said slot, in particular to move in the vertical
direction within said slot.
[0056] In particular, the protruding tooth 15 and the slot
21 are sized so that said protruding tooth 15 assumes a
first configuration of engagement with said slot 21 when
the ski boot is in a first configuration in which the cuff 5 is
not flexed relative to the shell 3 (Figure 1a), and a second
configuration of engagement with said slot 21 when the
ski boot is in second configuration in which the cuff 5 is
flexed relative to the shell 3 (Figure 1b).
[0057] Referring also to Figure 2a, when the ski boot is
in a first configuration, in which the cuff 5 is not flexed
relative to the shell 3, the protruding tooth 15 of the outer
flexion control element 9 does not contact the edges of
the slot 21 of the inner flexion control element 17 or,
alternatively, it contacts an edge of the slot 21 of the
inner flexion control element 17without exerting any load
thereon.
[0058] Referring also to Figure 2b, when the ski boot is
in a second configuration, in which the cuff 5 is flexed by
an angleα relative to the shell 3, the upper face 15aof the
protruding tooth 15 of the outer flexion control element 9
abuts against and exerts a load on the upper edge 21a of
the slot 21 of the inner flexion control element 17. Con-
sequently, the outer flexion control element 9 exerts on
the inner flexion control element17a forceFsubstantially
oriented upwards.
[0059] The force F exerted by the outer flexion control
element 9 on the inner flexion control element 17 as a
result of the load exerted by the upper face 15a of the
protruding tooth 15 on the upper edge 21a of the slot 21
increases as the flexion angle α increases.
[0060] It will be evident to the person skilled in the art
that in alternative embodiments the first and second
engagement elements could also have different shapes,
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provided that the first engagement element has a mating
surface suitable for abutting against and exerting a load
on a corresponding mating surface of the second en-
gagement element. The engagement between the outer
flexion control element 9 and the inner flexion control
element 17 and the consequent result that said flexion
control elements work together, allow enhancing the
effectiveness of the progression and control of the flexion
of the cuff 5 relative to the shell 3.
[0061] In addition, thanks to the provision of the inner
flexion control element 17, the shell 3 of the ski boot 1 can
be made open at the top, which makes it possible to
eliminate (or at least drastically reduce) the influence of
external temperature and the resulting variation in the
behaviour of the plasticmaterials constituting the ski boot
on the performance of the flexion control system and
therefore on the performance of said ski boot.
[0062] Turning now to Figure 3, a ski boot 1 according
to an alternative embodiment of the invention is sche-
matically shown.
[0063] The ski boot 1 and its flexion control system are
substantially identical to those shown in Figures 1a and
1b.
[0064] This alternative embodiment differs from the
previous one only in that the outer flexion control element
9, rather than being rigidly fastened to the shell 3, is
rotatably connected at its lower end 9a to said shell 3
bymeansof oneormorepivot pins 23.Similarly, the inner
flexion control element 17, rather than being rigidly fas-
tened to the shell 3, is rotatably connectedat its lower end
17a to said shell 3 bymeans of one ormore pivot pins 25.
[0065] It is clear that it would also be possible to en-
visage further alternative embodiments in which one of
the flexion control elements is rigidly fastened to the shell
3 and the other flexion control element is rotatably con-
nected to said shell.
[0066] It is evident that other modifications and varia-
tions within the reach of those skilled in the art can be
made to the sports footwear and the flexion control
system thereof without departing from the scope of pro-
tection as defined by the appended claims, the embodi-
ments described and illustrated above having been pro-
vided solely by way of non-limiting examples.
[0067] Also, although the invention has been de-
scribed with reference to a ski boot, it is also applicable
to other types of sports footwear comprising a shell and a
cuff articulated to each other, such as, for example, roller
skates.

Claims

1. Sports footwear (1), comprising a shell (3),madeof a
substantially rigid material and shaped for accom-
modating the foot of a user, and a cuff (5), alsomade
of a substantially rigid material and shaped for ac-
commodating the lower part of the leg of said user,
said cuff (5) being articulated to said shell (3) at one

or more pivoting points, said sports footwear com-
prising at its rear portion a system for controlling the
flexion of said cuff relative to said shell, character-
ized in that said flexion control system includes an
outer flexion control element (9), which is arranged
externally to the rear walls of said shell (3) and said
cuff (5), extends in a substantially vertical direction
and is connected at its lower end (9a) to said shell (3)
and at an intermediate portion (9b) thereof to said
cuff (5), and an inner flexion control element ( 17),
which is connected at its lower end (17a) to said shell
(3), is arranged internally to the rear wall of said cuff
(5) and extends in a substantially vertical direction,
and in that said outer flexion control element (9) is
provided, at its upper end (9c) or close thereto, with a
first engagement element (15) provided with a mat-
ing surface (15a), and said inner flexion control ele-
ment (17) is provided, at its upper portion, with a
second engagement element (21) provided with a
mating surface (21a), said mating surface (15a) of
said first engagement element (15) being suitable for
abutting against and exerting a load on said mating
surface (21a) of said second engagement element
(21).

2. Sports footwear (1) according to claim1,wherein the
load exerted by saidmating surface (15a) of said first
engagement element (15) on said mating surface
(21a) of said second engagement element (21) is
zero when said cuff (5) is not flexed relative to said
shell (3) and increasesas the flexionangle (α) of said
cuff (5) relative to said shell (3) increases.

3. Sports footwear (1) according toclaim1or2,wherein
said first engagement element is made as a protrud-
ing tooth (15), wherein said second engagement
element is made as a slot (21), and wherein said
protruding tooth penetrates a window (5a) obtained
in the rear wall of said cuff (5) and is received in said
slot, said protruding tooth (15) of said outer flexion
control element (9) being permanently constrained
inside said slot (21) of said inner flexion control
element (17), but being mobile within said slot
(21), more particularly in the vertical direction.

4. Sports footwear (1) according to claim3,wherein the
upper face (15a) of said protruding tooth (15) is the
mating surface of said first engagement element and
is suitable for abutting against and exerting a load on
the upper edge (21a) of said slot (21), which is the
mating surfaceof said secondengagement element.

5. Sports footwear (1) according toclaim1or2,wherein
said first engagement element is made as a slot,
wherein said second engagement element is made
as a protruding tooth, and wherein said protruding
toothpenetratesawindowobtained in the rearwall of
said cuff and is received in said slot, said protruding
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tooth of said inner flexion control element (17) being
permanently constrained inside said slot of said out-
er flexion control element (9), but beingmobilewithin
said slot, more particularly in the vertical direction.

6. Sports footwear (1) according to claim5,wherein the
lower edge of said slot is the mating surface of said
first engagement element and is suitable for abutting
against and exerting a load on the lower face of said
protruding tooth, which is the mating surface of said
second engagement element.

7. Sports footwear (1) according toclaim1or2,wherein
said first engagement element is made as a first
protruding tooth, wherein said second engagement
element ismadeasasecondprotruding tooth, facing
said first protruding tooth, wherein said first and
second protruding teeth penetrate a window ob-
tained in the rear wall of said cuff for cooperating
with each other, and wherein the upper face of said
first protruding tooth, which is the mating surface of
said first engagement element, is suitable for abut-
ting against and exerting a load on the lower face of
said second protruding tooth, which is the mating
surface of said second engagement element.

8. Sports footwear (1) according to any of claims 1 to 7,
wherein said outer flexion control element (9) is
rigidly fastened at said lower end (9a) thereof to said
shell (3) and is also rigidly fastened at said inter-
mediate portion (9b) thereof to said cuff (5).

9. Sports footwear (1) according to any of claims 1 to 7,
wherein said outer flexion control element (9) is
rotatably connected at said lower end (9a) thereof
to said shell (3) and is rigidly fastened at said inter-
mediate portion (9b) thereof to said cuff (5).

10. Sports footwear (1) according to any of claims 1 to 9,
wherein said inner flexion control element (17) is
rigidly fastened at said lower end (17a) thereof to
said shell (3).

11. Sports footwear (1) according to any of claims 1 to 9,
wherein said inner flexion control element (17) is
rotatably connected at said lower end (17a) thereof
to said shell (3).

12. Sports footwear (1)according toanyof claims1 to11,
wherein said outer flexion control element (9), when
viewed in a sectional view on a vertical plane parallel
to the longitudinal axis of the sports footwear, has a
sinuous profile, formed by a plurality of sections
joined to each other, which are alternately closer
to the rear wall of said sports footwear and farther
from said rear wall of said sports footwear.

13. Sports footwear (1) according toanyof thepreceding

claims, wherein said sports footwear is a ski boot (1).
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