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(54) PROTECTION ASSEMBLY

(57) A protection assembly (100) for protecting a user
is described. The assembly comprises a knee protector
(12) configured to assume an active knee protection con-
dition and a non-active condition or rest condition, a first
actuator (13) connected to the knee protector in order to
change a condition of said knee protector (12) from said
active protection condition to said non-active condition
and vice versa; first sensors (10a) configured to detect
kinematic and/or dynamic and/or load data relating to the
knee; a first control device (1c) connected to the knee
protector and to the first sensors; a coupling and uncou-
pling device (18) for skis configured to connect in a de-

tachable manner or disconnect a ski boot to/from the re-
spective ski; a second actuator (23) connected to the
coupling and uncoupling device (18) so as to operate
said coupling and uncoupling device (18) in order to re-
lease the boot from the respective ski. The first control
device (1c) is configured to process and/or evaluate data
received from the first sensors (10a) in order to emit a
first signal for controlling or commanding at least one
activation of the first actuator (13) and/or to emit a second
signal for controlling or commanding at least one activa-
tion of the second actuator (23).
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Description

[0001] The present disclosure relates to a protection
assembly for protecting a user during a skiing activity,
which is able to protect the knee joint and preferably pre-
vent any injuries to the knee and/or to the lower limbs,
for example in the case of movements which are dan-
gerous for the knee joints or in the event of impacts and/or
falls, or which is able to avoid the consequences of an
impact or fall while skiing. The present invention also
relates to a ski apparatus.
[0002] As is well known, the activity of skiing involves
numerous risks for the safety of the skier. For example,
the high speeds may result in sudden changes in direc-
tion and/or speed, which may be damaging for the knees,
as well as loss of control which in turn results in danger-
ous movements for the skier and/or falls or impacts,
which may lead to injuries, also of a serious nature. In
general, during the skiing activity, a skier may be exposed
to movements, falls, impacts and/or loss of balance which
may result in different types of injury and/or damage for
the skier.
[0003] For this purpose, for example, it is known to use
knee protectors which are able to protect the knees of a
user from injuries which are caused for example by falls,
impacts or loss of balance due to the dangerous condi-
tions typically associated with the skiing activity.
[0004] The present disclosure is based on the recog-
nition by the authors of the present disclosure that a draw-
back of the protectors according to the prior art lies in the
fact each protector takes into consideration only a single
factor, without taking into account the various factors and
the different causes which arise during the skiing activity
and which may result in injury or damage for the skier,
in particular for the knees and/or the lower limbs.
[0005] For example, according to the prior art, release
devices are used, these triggering the release of the boot
from the ski depending on the mechanical stress at the
interface between the boot and the ski, so as to prevent
possible injury to the knee and/or to the lower limb.
[0006] A further drawback of the prior art consists in
the fact that, in order to avoid an undesirable releasing
action for an expert user, namely a user able to withstand
higher stresses than a user at the learning stage, the
release system may be fixed or locked more tightly, with
the risk, however, that it is unable to release the boot
from the ski in the event of actual necessity and thus
increasing the probability of an injury for the user.
[0007] A technical problem forming the basis of the
present disclosure consists in providing an assembly for
protection of a user which is therefore able to overcome
said drawback and/or achieve further advantages.
[0008] This problem is solved by a protection assembly
according to the respective independent claim. This prob-
lem is also solved by a ski apparatus including an as-
sembly, as described and claimed, and at least one ski.
[0009] Secondary characteristic features forming the
subject of the present disclosure are defined in the cor-

responding dependent claims.
[0010] The present disclosure relates to a protection
assembly for protecting a user, preferably during the ski-
ing activity. The assembly comprises a knee protector
configured to assume an active knee protection condition
and a non-active condition or rest condition. For example,
the active condition may envisage the presence of an
inflated inflatable bag or inflated airbag for protecting the
knee, while the non-active condition may envisage that
the same inflatable bag or airbag is deflated or only par-
tially inflated. Within the context of the present disclosure,
reference will be made to the knee, but it is understood
this refers to a single knee or to both knees.
[0011] It is to be understood that different active and
non-active protection conditions may be envisaged,
where for example the protector may include, o be formed
by, a knee containing structure, and an active protection
condition may be a condition of greater rigidity of the con-
taining structure so as to limit the movements and/or the
loads acting on the knee.
[0012] The assembly further comprises a first actuator
connected to the knee protector for changing a condition
of the knee protector from the non-active protection con-
dition into the active condition and vice versa. For exam-
ple, in the case where the protector includes an inflatable
bag, a gas generator according to the prior art may be
envisaged, said gas generator being configured to inflate
a bag or airbag so as to cause the knee protector to pass
from the non-active condition into the active condition.
The gas generator is therefore to be understood as being
a first actuator. In the case of the containing structure an
actuator may be provided for making the containing struc-
ture more rigid, for example by means of suitable tie
members.
[0013] The assembly also comprises first sensors con-
figured to detect data relating to the knee or knees, said
knee or knees data being kinematic and/or dynamic data
and/or load data relating to the knee or knees. For ex-
ample, the first sensors may detect and/or allow deter-
mination of the position, speed and/or accelerating force
acting on the knee, or loads acting on the knee, preferably
acting on the knee joint, so as to detect useful data re-
garding the safety state of the said knee. The first sensors
may be arranged on a leg or thigh and/or on the knee of
both the lower limbs, or on a single lower limb, or more
generally on at least one of the lower limbs of a user, or
may be arranged in the vicinity of other parts of the body
of a user or of the equipment worn by the user, and be
in any case suitably calibrated in order to detect condi-
tions and/or data relating to the knee or knees.
[0014] The assembly also comprises a first control de-
vice connected to the knee protector and to the first sen-
sors. Preferably, the first control device is operatively
connected to the knee protector and to the first sensors,
for example so as to favour the exchange of data and/or
signals.
[0015] The assembly further comprises a coupling and
uncoupling device configured to connect in a detachable
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manner or disconnect a ski boot to/from the respective
ski. In other words, the coupling and uncoupling device
may disconnect the boot from the respective ski or may
reconnect the boot in a detachable manner to the respec-
tive ski. Preferably, the coupling and uncoupling device
may be configured to disconnect the boot directly from
the ski or may be configured to disconnect a first portion
of the boot, configured to be associated with the user,
from a second portion of the boot, configured to be as-
sociated with the respective ski. In other words, the cou-
pling and uncoupling device may disconnect the entire
boot from the respective ski or may separate the second
portion of the boot associated with the ski, for example
a toe end of the boot, from the first portion of the boot
associated with the user. The coupling and uncoupling
device is preferably also configured so as to be able to
reconnect the boot to the ski in the same way.
[0016] Alternatively, the boot may be disconnected
from the ski by means of a reversible modification of the
structure and/or the geometry of the boot.
[0017] Basically the coupling and uncoupling device is
a device which allows the release of the user’s foot, which
is in turn associated with the boot, from the respective
ski. The assembly also comprises a second actuator con-
nected to the ski coupling and uncoupling device and
configured to operate the latter in order to release the
boot from the respective ski.
[0018] Furthermore, the first control device is config-
ured to process and/or evaluate data relating to the knee
or knees, received from the first sensors, and, on the
basis of this data, to emit a first signal for controlling or
commanding at least one activation of the first actuator
and modifying the condition of the knee protector. Fur-
thermore, the first control device is configured to emit a
second signal for controlling or commanding at least at
least one activation of the second actuator and releasing
the boot from the respective ski.
[0019] In other words, the condition of the knee pro-
tector may be modified by means of a first signal which
arrives from the first control device and the release of the
boot from the respective ski may be realized by means
of a second signal which is managed by the same first
control device.
[0020] The main advantage of the assembly according
to the present disclosure lies in the fact that the protection
of a knee and/or a lower limb of a user may be optimized
by means of a double control system, for both protection
of the knee and release of the ski, and wherein the man-
agement of the signals for said double protection system
is managed centrally by the first control device.
[0021] Further advantages, characteristic features and
modes of use forming the subject of the present disclo-
sure will become clear from the following detailed de-
scription of a number of preferred examples of embodi-
ment thereof, provided by way of a nonlimiting example.
It is nevertheless evident that each embodiment may
have one or more of the advantages listed above; in any
case it is nevertheless not necessary that each embod-

iment should have simultaneously all the advantages list-
ed.
[0022] Reference will be made to the figures of the at-
tached drawings in which:

- Figure 1 shows a side view of a protection assembly
according to an embodiment of the present invention
during use by a user;

- Figure 2 shows a back view of the protection assem-
bly according to Figure 1;

- Figure 3 shows an operating diagram for a first mode
of operation of a protection assembly according to
an embodiment of the present invention;

- Figure 4 shows an operating diagram for a second
mode of operation of a protection assembly accord-
ing to an embodiment of the present invention.

[0023] With reference to the attached figures, the ref-
erence number 100 denotes overall a protection assem-
bly for protecting a user comprising:

- a knee protector 12 configured to assume an active
knee protection condition and a non-active condition
or rest condition;

- a first actuator 13 connected to the knee protector
for changing a condition of the knee protector 12
from the non-active protection condition into the ac-
tive condition and vice versa;

- first sensors 10a configured to detect data relating
to the knee or knees, wherein said knee or knees
data is kinematic and/or dynamic and/or load data
relating to the knee, such as speed, acceleration,
position, force, moment or similar data;

- a first control device 1c operatively connected to the
knee protector and to the first sensors;

- a coupling and uncoupling device 18 configured to
connect in a detachable manner or disconnect a ski
boot to/from the respective ski;

- a second actuator 23 connected to the coupling and
uncoupling device 18 so as to operate the coupling
and uncoupling device 18 in order to release the boot
from the respective ski.

[0024] Moreover, the first control device 1c is config-
ured to process and/or evaluate data received from the
first sensors 10a and, on the basis of the data received
from the first sensors 10a, to emit a first signal for con-
trolling or commanding at least one activation of the first
actuator 13 and modifying the condition of the knee pro-
tector 12 and/or to emit a second signal for controlling or
commanding at least one activation of the second actu-
ator 23 and releasing the boot from the respective ski.
Preferably, the first sensors 10a are configured to detect
data relating to a possible knee injury, in particular of the
anatomical parts of the knee joint, such as the ligaments.
In other words, the first sensors 10a may be configured
to evaluate data relating to the knee joint, such as unnat-
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ural movements and/or excessive loads so as to identify
a dangerous or potentially damaging condition for the
knee joint. Preferably, the assembly 100 comprises a
second control device 2c associated with the boot or with
the respective ski and configured to control or command
at least one activation of the second actuator 23 and to
release the boot from the respective ski. Moreover, pref-
erably the first control device 1c is configured so as to
be able to send the second signal to the second control
device 2c in order to control or command at least one
activation of the second actuator 23. In other words, the
first control device 1c may send the second signal so as
to control or command directly at least one activation of
the second actuator 23 or may send the second signal
to the second control device 2c so as to control or com-
mand at least one activation of the second actuator 23.
[0025] Preferably again, the coupling and uncoupling
device 18 is a first coupling and uncoupling device 18
and the protection assembly 100 comprises a second
coupling and uncoupling device 19 configured to connect
in a detachable manner or disconnect another boot of a
ski to/from the respective ski. Preferably, the protection
assembly 100 also comprises a third actuator 33 con-
nected to the second coupling and uncoupling device 19
and configured to operate the latter so as to release the
other boot from the respective ski. Moreover, preferably,
the protection assembly 100 comprises a third control
device 3c associated with the boot or with the respective
ski and configured to control or command at least one
activation of the third actuator 33 and release the other
boot from the respective ski. In other words, the third
control device 3c may operate in a manner similar to the
second control device 2c, so as to connect in a detach-
able manner or disconnect the other boot of one ski
to/from the respective ski.
[0026] Preferably again, the assembly 100 comprises
further sensors 14, 20 configured to detect kinematic
and/or dynamic data of the user and/or a position of the
user with respect to a reference position. Preferably, the
first control device 1c is configured to process and/or
evaluate data received from the further sensors 14, 20
and, on the basis of the data received from the further
sensors 14, 20, to emit the first signal and/or the second
signal. The further sensors may be placed in other parts
of the body or the equipment worn, for example the ski,
and/or boots and/or back protector. The first control de-
vice may therefore have access to data received from
said further sensors.
[0027] Preferably, the further sensors 14, 20 are con-
figured to detect data relating to a possible fall or risk of
impact for a user. For example, the further sensors may
be configured to evaluate kinematic and/or dynamic data
relating to the user, such as sudden decelerations, sud-
den changes in position, etc.
[0028] Preferably, the second control device 2c and
the third control device 3c are further configured to proc-
ess and/or evaluate data received from the further sen-
sors 14, 20 and, on the basis of data received from the

further sensors 14, 20, to control or command respec-
tively at least one activation of the second actuator 23
and the third actuator 33.
[0029] In other words, the first control device 1c may
process and/or evaluate data from the first sensors 10a
and/or from the further sensors 14, 20 in order to emit
the first signal and/or the second signal, while the second
control device 2c and the third control device 3c may
receive, in a first mode, said second signal or process
and/or evaluate, in a second mode, data received from
the further sensors 14, 20 in order to control or command
respectively at least one activation of the second actuator
23 and the third actuator 33. For example, when the data
from the further sensors 14, 20 is sufficient for activation
of the second actuator 23 and the third actuator 33, the
second control device 2c and the third control device 3c
may operate directly the second actuator and the third
actuator, respectively.
[0030] Preferably, the first control device 1c may trans-
mit the second signal directly to the second actuator 23
and/or to the third actuator 33, for example by means of
a wired connection or may transmit the second signal to
the second control device 2c and/or to the third control
device 3c which in turn command activation of the actu-
ator 23 and/or the actuator 33, for example by means of
a wireless connection.
[0031] According to a preferred embodiment, said fur-
ther sensors comprise, and/or are, third sensors 14 po-
sitioned in a back region of a user and configured to detect
kinematic and/or dynamic data of the user. Alternatively,
the third sensors 14 may be associated with a back region
of the user.
[0032] Preferably, the first control device 1c is config-
ured to evaluate data received from the third sensors 14
and, on the basis of the data received from the third sen-
sors 14, to emit the first signal and/or the second signal.
[0033] Preferably, moreover, the second control de-
vice 2c and the third control device 3c are configured to
evaluate data received from the further sensors 14, 20
and/or their dedicated data transmission and/or process-
ing units and, on the basis of the data received from the
further sensors 14, 20, to control or command respec-
tively at least one activation of the second actuator 23
and the third actuator 33.
[0034] In other words, the first control device 1c may
evaluate data from the first sensors 10a and/or from the
second sensors 20 and/or from the third sensors 14 in
order to emit the first signal and/or the second signal,
while the second control device 2c and the third control
device 3c may receive, in a first mode, the second signal
or evaluate, in a second mode, data received from the
further sensors 14, 20 and/or from their dedicated data
transmission and/or processing units in order to control
or command respectively at least one activation of the
second actuator 23 and the third actuator 33.
[0035] Preferably, the first sensors and/or the second
sensors are potentiometers, inertial sensors or platforms,
magnetometers, load cells and/or textile sensors.
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[0036] Even more preferably, the third sensors 14 are
potentiometers, inertial sensors or platforms, magnetom-
eters and/or textile sensors.
[0037] Preferably again, the first sensors are config-
ured to detect data relating to a possible injury of the
knee, in particular of the anatomical parts of the knee
joint, or to detect data relating to a condition which is
potentially harmful or dangerous for the knee joint and/or
the lower limb of a user.
[0038] Preferably, the second sensors 20 are posi-
tioned in the proximity of the boot or the coupling and
uncoupling device or the ski, and are configured to detect
data relating to a possible fall or risk of impact for a user.
For example, the second sensors 20 may detect relating
to a loss of balance of the user or to variations in speed
and/or acceleration.
[0039] Preferably again, the assembly comprises a
back protector 16 configured to protect at least partially
a back region of a user. For example, the assembly may
comprise a back protector 16 according to the prior art.
[0040] Preferably, the third sensors 14 are positioned
in the back protector 16, for example inside it or along
an external surface of the back protector 16.
[0041] The present invention also relates to a ski ap-
paratus including an assembly according to any one of
the embodiments described here, or as described here
above, and at least one ski.
[0042] The subject of the present disclosure has been
described hitherto with reference to preferred embodi-
ments. It is to be understood that other embodiments
relating to the same inventive concept may exist, these
all falling within the scope of protection of the claims
which are attached hereinbelow.

Claims

1. Protection assembly (100) for protecting a user,
wherein said assembly (100) comprises

- a knee protector (12) configured to assume an
active knee protection condition and a non-ac-
tive condition or rest condition;
- a first actuator (13) connected to the knee pro-
tector for changing a condition of said knee pro-
tector (12) from said active protection condition
to said non-active condition or rest condition,
and vice versa;
- first sensors (10a) configured to detect data
relating to the knee or knees, said data relating
to the knee or knees including kinematic and/or
dynamic and/or load data relating to the knee or
knees;
- a first control device (1c) connected to the knee
protector and to the first sensors;
- a coupling and uncoupling device (18) for skis
configured to connect in a detachable manner
or disconnect a ski boot to/from the respective

ski;
- a second actuator (23) connected to the cou-
pling and uncoupling device (18) so as to oper-
ate said coupling and uncoupling device (18) in
order to release the boot from the respective ski;
wherein

the first control device (1c) is configured to evaluate
data relating to the knee or knees received from said
first sensors (10a) and, on the basis of said data
relating to the knee or knees received from said first
sensors (10a), it is configured to emit a first signal
for controlling or commanding at least one activation
of said first actuator (13) and modifying said condi-
tion of the knee protector (12) and/or to emit a second
signal for controlling or commanding at least one ac-
tivation of said second actuator (23) and releasing
the boot from the respective ski.

2. Protection assembly (100) according to the preced-
ing claim, comprising a second control device (2c)
associated with the boot, or with the respective ski,
or with the respective coupling and uncoupling de-
vice (18), and configured to control or command at
least one activation of said second actuator (23) and
release the boot from the respective ski, and wherein
said first control device (1c) is configured to send
said second signal to said second control device (2c)
in order to control or command at least one activation
of said second actuator (23).

3. Protection assembly (100) according to any one of
the preceding claims, comprising further sensors
(14, 20) placed in other parts of the body or of the
equipment worn and configured to detect kinematic
and/or dynamic data of the user and/or a position of
a user with respect to a reference position, wherein
said first control device (1c) is configured to evaluate
data from said further sensors (14, 20) and is con-
figured to emit, on the basis of said data from said
further sensors (14, 20), said first signal and/or said
second signal.

4. Protection assembly (100) according to the preced-
ing claim in combination with claim 2, wherein said
second control device (2c) and a third control device
(3c) are configured to evaluate data from said further
sensors (14, 20) and are configured to control or
command, on the basis of said data from said further
sensors (14, 20), at least one activation of said sec-
ond actuator (23) and said third actuator (33), re-
spectively.

5. Protection assembly (100) according to any one of
the preceding claims in combination with claim 3,
wherein said further sensors (14, 20) include third
sensors (14) positioned in a back region of a user
and configured to detect kinematic data and/or dy-
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namic data of the user, or wherein said third sensors
(14) are associated with a back region of the user.

6. Protection assembly (100) according to any one of
the preceding claims in combination with claim 3,
wherein said first control device (1c) is configured to
evaluate data from said further sensors (14, 20) and,
on the basis of said data from said further sensors
(14, 20), to emit said first signal and/or said second
signal.

7. Protection assembly (100) according to claim 6 in
combination with claim 2, wherein said second con-
trol device (2c) is configured to evaluate data from
said further sensors (14, 20) and, on the basis of
said data from said further sensors (14, 20), is con-
figured to control or command, respectively, at least
one activation of said second actuator (23).

8. Protection assembly (100) according to any one of
the preceding claims, wherein said first sensors
(10a) are potentiometers, inertial sensors or plat-
forms, magnetometers, load cells and/or textile sen-
sors.

9. Protection assembly (100) according to any one of
the preceding claims in combination with claim 3,
wherein said further sensors (14, 20) are potentiom-
eters, inertial sensors or platforms, magnetometers,
load cells and/or textile sensors.

10. Protection assembly (100) according to any one of
the preceding claims, wherein said first sensors
(10a) are configured to detect data relating to a pos-
sible knee injury.

11. Protection assembly according to any one of the pre-
ceding claims in combination with claim 3, wherein
said further sensors (14, 20) are configured to detect
data relating to a possible fall or risk of impact for a
user.

12. Protection assembly according to any one of the pre-
ceding claims in combination with claim 5, including
a back protector (16) configured to at least partially
protect a back region of a user and wherein said third
sensors (14) are positioned in the back protector
(16).

13. Protection assembly (100) according to the preced-
ing claim, wherein said coupling and uncoupling de-
vice (18) is a first coupling and uncoupling device
(18) and said protection assembly (100) comprises
a second coupling and uncoupling device (19) con-
figured to connect in a detachable manner or to dis-
connect another boot of a ski to/from the respective
ski, and wherein said protection assembly (100)
comprises a third actuator (33) connected to the sec-

ond coupling and uncoupling device (19) so as to
operate said second coupling and uncoupling device
in order to release the other boot from the respective
ski and wherein the first control device (1c) is con-
figured to evaluate the data relating to the knee or
knees received from said first sensors (10a) and, on
the basis of said data relating to the knee or knees
received from said first sensors (10a), it is configured
to emit a third signal for controlling or commanding
at least one activation of said third actuator (33).

14. Protection assembly (100) according to the preced-
ing claim, wherein said protection assembly (100)
comprises a third control device (3c) associated with
said other boot or with the respective ski and config-
ured to control or command at least one activation
of said third actuator (33) and to release the other
boot from the respective ski, and wherein said first
control device (1c) is configured to send said third
signal to said third control device (3c) in order to con-
trol or command at least one activation of said third
actuator (33).

15. Ski apparatus including a protection assembly ac-
cording to any one of the preceding claims and at
least one ski.
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