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(54) Locking device, particularly for ski boots

(57)  Alockingdevice, particularly for ski boots of the
type constituted by a shell 2 and by an articulated quar-
ter 4 constituted by a strut 8 which is associated at the
heel unit 11 of a skibinding. The strut 8 interacts by abut-
ment, when the boot is engaged with the binding, with
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the quarter, which is freely articulated to the shell. It is
thus possible to provide a boot which allows optimum
walking when it is disengaged from the binding and is
limited in its backward oscillation by the action of the
strut when it is associated with the binding.
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Description

[0001] The present invention relates to a locking de-
vice, particularly for ski boots composed of a shell to
which a quarter is articulated.

[0002] In conventional ski boots, there is a strongly
felt problem related to the possibility to achieve a limited
backward oscillation of the quarter during sports prac-
tice and at the same time a free oscillation of the quarter
once sports practice has ended, in order to allow the
user to walk easily. Several systems have been devised
for that purpose. For example,according to one of the
conventional systems, adapted members on the boot
quarter which can be activated, for example by levers,
and can be positioned selectively so as to allow the free
oscillation of the quarter or limit its oscillation by means
of protrusions or other members which protrude at the
shell externally thereto.

[0003] All the conventional systems entail the pres-
ence, at the quarter, of suitable devices and mecha-
nisms which interact with the shell to limit or allow the
free mutual oscillation of the two components.

[0004] All the conventional systems have the consid-
erable drawback of requiring the provision of particular
molds for inserting these devices in the boot. In addition
to being possibly affected by malfunctions , the inserts
cause an increase in the cost of the boot, since they
must be manufactured and then assembled to the boot.
[0005] Furthermore, the activation of these devices is
not always easy, since the skier usually wears gloves
and therefore encounters difficulties in gripping levers
and other devices especially in low-temperature condi-
tions.

[0006] An aim of the present invention is therefore to
eliminate the above drawbacks and thus solve the
above described technical problems by providing a de-
vice which allows the user to quickly and easily achieve
the free oscillation of the quarter or a limitation of its os-
cillation.

[0007] A further object is to allow the skier to achieve
these two different conditions for the oscillation of the
quarter with respect to the shell without having to act
directly at any device applied at the boot.

[0008] Afurtherimportant object is to provide a device
which associates with the preceding characteristics that
of having low manufacturing costs which allow to reduce
the manufacturing costs.

[0009] Afurtherimportant object is to provide a device
whose activation when skiing and deactivation when
walking can be achieved without any direct intervention
of the skier on the boot.

[0010] A further objet of the invention is to provide a
highly reliable locking device.

[0011] This aim, these objects and others which will
become apparent from the description that follows are
achieved by a locking device, as claimed in the append-
ed claims.

[0012] Furtherobjects willbecome apparent inthe de-
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scription that follows, which must be considered in com-
bination with the accompanying drawings, which illus-
trate by way of non-limitative example a particular em-
bodiment and in which:

Fig. 1 is a side view of a ski boot provided with the
locking device, according to the invention;

Fig. 2 is a view, similar to Fig. 1, of a further embod-
iment of the device;

Fig. 3 is a perspective view of the embodiment of
Fig. 2;

Fig. 4 is a partially sectional side view of a heel unit
of a skibinding with the device accordingto afurther
aspect of the invention;

Figs. 5, 6 and 7 are schematic views of a manner
in which ligament rupture can occur while skiing;

Fig. 8 is a side view of a ski boot with a further em-
bodiment of the locking device;

Fig. 9 is a sectional view of the device of Fig. 8.

[0013] W.ith reference to the above figures, and bear-
ing in mind that they illustrate examples of particular em-
bodiments and are in variable scales and that identical
or equivalent parts correspond to individual reference
numerals, Figs. 5, 6 and 7 schematically show how lig-
aments often rupture whilst skiing.

[0014] Step 1 shows the condition in which the skier,
after a jump, touches the snow with the rear ends of his
skis; then, in step 2, the tips of the skis increase their
rate of descent due to the impact of the rear ends with
the snow. In step 3, the boot, through the quarter, forces
the tibia to increase its rate of descent and therefore to
travel at the very high speed of the tips of the ski.
[0015] During this step, the rest of the body, owing to
its inertia, is unable to instantly travel at the same speed
asthetibia and a brief critical step (lasting approximately
200-400 thousandths of a second) thus begins.

[0016] During this critical step, the tibia pulls the knee
forward, whilst the inertia of the body pulls the knee
backward, thus spraining the ligaments.

[0017] The numeral 1 designates a ski boot constitut-
ed by a shell 2 to which a quarter 4 is articulated by a
pivot 3.

[0018] The oscillation of the quarter 4 can be limited
by means of an optional tongue 5 associated, in a front
region, with the shell 2 and surrounded by the front flaps
ofthe quarter 4. Afastening means, such as for example
levers 6, is provided on the quarter and on the shell.
[0019] The numeral 7 designates the device for block-
ing the backward oscillation of the quarter 4 according
to the invention. The device is constituted by a strut
member 8 which can be for example essentially U-
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shaped and accordingly forms a supporting base 9 and
a pair of wings 10.

[0020] The strut 8 is associated at a heel unit 11 which
constitutes a binding for a ski 12. Strut 8 can thus be
associated, for example, at the ends of the pair of wings
10 laterally to the body or bracket 13 of the heel unit 11,
which locks the heel 14 of the shell 2, the supporting
base 9 of the strut being directed toward the quarter 4.
[0021] The arrangement of the quarter 8 entails con-
figuring it so that it has a chosen inclination with respect
to the snow-covered surface on which the ski 12 rests
and therefore so that when the boot is fitted onto the
binding the supporting base 9 interacts for example at
the facing lower perimetric edge 15 of the quarter 4.
[0022] The illustrated embodiment has achieved the
intended aim and all the objects, since a device has
been obtained which automatically locks the quarter
with respect tothe shell in the skiing condition and there-
fore in the condition in which the boot is associated at
the binding.

[0023] The device therefore allows the forward oscil-
lation of the quarter 4 and therefore allows skiing, but
prevents a backward oscillation of the quarter, thus en-
suring that the boot has the rear retention that is indis-
pensable for skiing.

[0024] The device therefore automatically solves the
problems for the skier, since once skiing has ended and
the boot has accordingly been removed from the bind-
ing, the quarter can automatically oscillate backward,
thus allowing the skier to walk easily.

[0025] The quarter can in fact assume a vertical po-
sition with respect to the shell, making it easier to walk.
[0026] The illustrated embodiment can be subjected
to numerous variations, within the scope of the append-
ed claims. Thus, for example, the strut 8 can be consti-
tuted by a single member which is rigidly coupled at the
bracket 13 in a region which is arranged approximately
on a longitudinal median plane thereof or can be consti-
tuted by two or more variously coupled members which
protrude from the bracket 13.

[0027] As an alternative, the strut 8 can be associat-
ed, at its ends, at a point of the heel unit which is stable
once the heel unit has been closed, thus allowing to
maintain a very precise and unchanging position for the
strut 8.

[0028] As shown in Figs. 2 and 3, the strut can be ro-
tatably associated, at its end, at the body or bracket 13
and be forced toward the shell and therefore the quarter
4 by flexible means, such as for example a cylindrical
helical compression spring 16.

[0029] The spring can be interposed, for example, be-
tween the supporting base 9 of the strut 8 and the body
or bracket 13.

[0030] This embodiment has a further advantage for
the user, since the presence of the spring can, by forcing
the strut 8 toward the shell, ensure the close contact
thereof with the boot. If, for example, the strut affects,
during the fastening of the boot and of the heel unit, the
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rear surface of the quarter 4 proximate to the lower per-
imetric edge 15, the first forward flexing performed by
the skier flexes the quarter 4 and therefore the spring
forces the strut 8 to rotate until it is in contact with the
shell and therefore allows its interaction with the lower
perimetric edge 15 of the quarter 4.

[0031] Fig. 4illustrates afurther variation, in which the
strut 8 is associated, at the free ends of the pair of wings
10, on a cam 17 which belongs to the internal mecha-
nism of the heel unit 11. The strut accordingly does not
interact at the body or bracket 13.

[0032] Thecam 17 is pivoted, at one end, to the struc-
ture 19 of the heel unit by means of afirst pivot 18. Prox-
imate to the ends of the cam that interact with the strut
8, the cam interacts with a contrast cam 20 which can
slide in contrast with a second spring 21.

[0033] This embodiment differs from the preceding
ones in that the second spring 21 can be set so that,
beyond a certain preset load, it allows the movement of
the contrast cam 20 and therefore a slight rotation of the
cam 17, which thus allows the quarter 4 to rotate slightly
backward, so as to protect against possible rupture of
the skier's leg ligaments if the skier falls with a combined
backward and sideways movement.

[0034] Figs. 8 and 9 illustrate still a further embodi-
ment, in which the strut 208 is essentially constituted by
alever in which a first end 50 is freely pivoted, by means
of atransverse pivot, at the heel unit 11 that constitutes
the binding for the ski 12.

[0035] The lever has a second end 209 which pro-
trudes toward the quarter 4 of the ski boot 1 and consti-
tutes a supporting base which interacts with the lower
perimetric edge 15 of the quarter 4.

[0036] When the boot is fastened to the heel unit, the
lower perimetric edge 15 of the quarter 4 accordingly
rests on the end 209 of the strut 208 and the quarter is
thus inclined forward and is therefore in a correct posi-
tion for skiing.

[0037] The lever is pivoted in a lower region, proxi-
mate to the first end 50, to a second cam 51, which is
shaped like a wedge in which the apex is directed toward
the ski. The second cam is associated with the heel unit
and is again pushed upward, since one of it sides inter-
acts with the contrast cam 20.

[0038] On the opposite side with respect to the one
that interacts with the contrast cam 20, the second cam
51 has a tooth 52 which engages a complementarily
shaped tab 53 which is provided to the rear of the cam
17.

[0039] In this embodiment, the second spring 21,
which controls the sliding of the contrast cam 20, can
be set so that beyond a preset load it allows the move-
ment of the contrast cam 20 and therefore the lowering
of the second cam 51 and therefore the oscillation of the
lever that constitutes the strut 8, the second end 9 of
which performs a counterclockwise rotation so as to al-
low the lowering of the quarter 4.

[0040] This slight backward rotation of the quarter al-
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lows to protect against the possible rupture of the liga-
ments of the user's leg.

[0041] The materials and the dimensions that consti-
tute the individual components of the device may of
course be the most pertinent according to the specific
requirements.

[0042] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of in-
creasing the intelligibility of the claims and accordingly,
such reference signs do not have any limiting effect on
the scope of each element identified by way of example
by such reference signs.

Claims

1. Alocking device, particularly for ski boots having a
shell 2 and a quarter 4 is articulated thereto, char-
acterized in that it comprises at least one strut mem-
ber (8,108,208) associated with a ski (11, 12) so as
to be able to oscillate and to abut with said quarter
4, which is freely articulated to said shell 2.

2. The device according to claim 1, characterized in
that said strut member (8,108,208) is essentially U-
shaped and forms a supporting base 9,109,209 and
a pair of lateral wings 10,110.

3. The device according to one or more of the preced-
ing claims characterized in that said strut member
(8,108,208) is associated at a heel unit 11 of a ski
binding.

4. The device according to one or more of the preced-
ing claims characterized in that said strut member
(8,108,208) is associated at the ends of said pair of
wings 10 laterally to a fixed body or bracket 13 of
said heel unit (11).

5. The device according to one or more of the preced-
ing claims, characterized in that said supporting
base 9,109,209 of said strut member (8,108,208) is
directed toward said quarter 4.

6. The device according to one or more of the preced-
ing claims, characterized in that said strut member
(8,108,208) has a selected inclination with respect
to the surface on which said ski 12 rests, said sup-
porting base 9,109,209 interacting by abutment,
when said boot is fitted onto said binding, at a facing
lower perimetric edge 150f said quarter 4.

7. The device according to one or more of the preced-
ing claims, characterized in that said strut member
(8,108,208) automatically blocks the articulation of
said quarter 4 with respect to said shell 2 in the ski-
ing condition.
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8.

10.

11.

12.

13.

14.

15.

The device according to one of more of the preced-
ing claims, characterized in that said strut member
(8,108,208) does not interact with said quarter 4
when the boot is removed from said binding 11.

The device according to one or more of the preced-
ing claims, characterized in that said strut member
(8) is constituted by a single part which is rigidly cou-
pled at said body or bracket 13 in a region located
approximately along a longitudinal median plane
thereof.

The device according to one or more of the preced-
ing claims, characterized in that said strut member
(8,108,208) is associated, at its ends, at a point of
said heel unit 11 which is stable once said heel unit
has been closed, accordingly allowing to maintain
a very precise and unchanging position for said
strut.

The device according to one or more of the preced-
ing claims, characterized in that said strut member
(8) is rotatably associated, at one end, at said body
or bracket (13) and is biased toward said shell 2 and
quarter 4 by an elastic means (16).

The device according to claim 11, characterized in
that said elastic means is a spring 16 arranged be-
tween said supporting base 9 of said strut and said
body or bracket 13.

The device according to one or more of the preced-
ing claims, characterized in that said strut member
(108) is associated, at the free ends of said pair of
wings 110, on a cam 17 which belongs to the inter-
nal mechanism of said heel unit 11, said cam being
pivoted to said heel unit 11 at one end by a first pivot
18, in the vicinity of the ends of said cam that inter-
act with said strut, said cam 17 interacting with a
contrast cam 20 which can slide in contrast with a
second spring 21.

The device according to claim 13, characterized in
that said second spring 21 is set so that beyond a
preset load it allows the movement of said contrast
cam 20 and therefore a slight rotation of said cam
17 which allows said quarter 4 to rotate slightly
backward, so as to avoid the possible rupture of the
skier's leg ligaments when falling with a combined
backward and sideways motion.

The locking device, according to claims 1, charac-
terized in that said strut member (208) is constituted
by a lever which has a first end 50 freely pivoted at
a heel unit 11 which constitutes the binding for the
ski, said lever having a second end 209 which pro-
trudes toward said quarter 4 of said skiboot 1 so as
to constitute a supporting base which interacts with
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a lower perimetric edge 15 of said quarter 4 when
the boot is engaged with said heel unit 11.

The device according to one or more of the preced-
ing claims, characterized in that said lever is pivoted
in a lower region, proximate to said first end 50, to
a second cam 51 which is shaped like a wedge with
the apex directed toward the ski, said second cam
(51) being associated with said heel unit 11 and be-
ing biased upward, one of its sides interacting with
said contrast cam 20.

The device according to one of more of the preced-
ing claims characterized in that on the opposite side
with respect to the one that interacts with said con-
trast cam 20, said second cam 51 has a tooth 52
which engages a complementarily shaped tab 53
provided to the rear of said cam 17.

The device according to one of more of the preced-
ing claims, characterized in that said second spring
21, which controls the sliding of said contrast cam
20, can be set so that beyond a preset load it allows
the movement of said contrast cam 20 and there-
fore the lowering of said second cam 51 and there-
fore the oscillation of said lever, the second end of
which performs a counterclockwise rotation to allow
the downward movement of said quarter 4.
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