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(54) IMPROVED SKIING EQUIPMENT

(57) Skiing equipment (1) is provided, comprising
two skis (3), each of which with a base body (31), a
fastening group (32) of a binding (3d, 3e) to the base
body (31); a track (4) closed around the base body (31); a
mover (5) of the said track (4) around the base body (31);

sensors configured to detect a movement of said ski (3)
relative to said ground (1a); and a control unit (6) of said
mover (5) of each of said skis (3) and thus the sliding of
said track (4) around said base body (31) based on said
movement of said ski (3) relative to said ground (1a).
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Description

[0001] The present invention relates to skiing equip-
ment of the type specified in the preamble of the first
claim.
[0002] In particular, the equipment is usable for cover-
ing distances on grounds, particularly on a ground cov-
ered with snow. For example, the equipment subject of
the present patent can be used for skiing such as ski
mountaineering.
[0003] As is known, a ski is a long, flat tool worn on the
feet to help sliding on snow.
[0004] Skis mainly consist of a sandwich of layers
wherein, starting from the one distal to the surface in
contact with the ground, there is an upper layer usually
made of plastic, a torsion layer made of titanium or other
similar material, a core mostly made of wood, a rubber
pad, and a base made of graphite. This sandwich is
laterally enclosed by two side rails, called flanks, and
by steel edges in contact with the ground. Furthermore,
since the sliding on snow is allowed by the formation of a
thin filmofwater, wax, i.e., a layer of wax or othermaterial
used to raise the freezing point of water under the ski, is
often applied to the base of the ski.
[0005] It is therefore obvious how skis are excellent for
tacklingdownhill slopesbut aredifficult touse for climbing
slopes.
[0006] For this reason, climbing slopes is performedby
covering the ski base with sealskins capable of ensuring
greater grip for the ski and thus moving forward and
gripping while climbing.
[0007] Current sealskins are synthetic and adopt a first
adhesive face capable of removably adhering to the ski
base (the part in use in contact with the snow), and a
second face coveredwith oriented textile fibers designed
to interfere with the snow cover so as to slide forward
without slipping backward.
[0008] The known technique described includes some
important drawbacks.
[0009] In particular, sealskins are prone to easy dete-
rioration and require frequent maintenance.
[0010] Another drawback is that skis with sealskins are
difficult and extremely demanding and tiring to use, re-
quiring considerable physical effort. They can therefore
only be used by expert and particularly trained users.
[0011] Another significant drawback is that sealskins
are difficult to apply to the ski.
[0012] Tosolve thesedrawbacks, somesolutions have
been identified involving the adoption of tracks to be
applied onto the ski. In particular, WO2022262994A1,
DE202012101242, and US20220203210 describe the
adoption of two lateral tracks for each ski;
US3964560A and WO2020216220 teach the making
of a ski whose rear part differs from normal skis due to
the introduction of a track.
[0013] However, these solutions have limited use due
to the complexity of using these combinations of skis and
tracks. Specifically, they present considerable difficulties

in controlling and controlling the trackmovementmotors.
Indeed, sports equipment integrating tracks into skis is
usually used, always with relatively high difficulty, by
particularly experienced users.
[0014] A not secondary drawback of these solutions is
their construction complexity, high cost, and complexand
specialized maintenance.
[0015] In this situation, the technical task underlying
the present invention is to design skiing equipment cap-
able of substantially overcoming at least part of the
aforementioned drawbacks.
[0016] Within this technical task, an important object of
the invention is to obtain skiing equipment that allows
easily tackling an uphill climbing.
[0017] Anotherobject of the invention is tocreateskiing
equipment that is easy to use even for a not particularly
experienced user.
[0018] A further important object of the invention is to
create skiing equipmentwith increased construction sim-
plicity and reduced cost.
[0019] The technical task and specified objects are
achieved by skiing equipment as claimed in the annexed
claim 1. Examples of preferred embodiments are de-
scribed in the dependent claims.
[0020] The features and advantages of the invention
are clarifiedbelowby thedetaileddescriptionof preferred
embodiments of the invention, with reference to the
attached drawings, wherein:

Fig. 1 shows, to scale, skiing equipment in use
according to the invention;
Fig. 2 illustrates, to scale, the skiing equipment
according to the invention in a different moment of
use;
Fig. 3 presents, to scale, an assembly of the skiing
equipment;
Fig. 4 shows, to scale, a second view of the assem-
bly of Fig. 3;
Fig. 5 highlights, to scale, a detail of the assembly of
Fig. 3; and
Fig. 6 outlines a procedure implementable by the
skiing equipment according to the invention.

[0021] In this document, the measures, values,
shapes, and geometric references (such as perpendicu-
larity and parallelism), when associated with words like
"approximately" or other similar terms such as "substan-
tially" or "essentially," are to be understood as within the
limits of measurement errors or inaccuracies due to
production and/or manufacturing errors and, above all,
within a slight deviation from the value, measure, shape,
or geometric reference associated with them. For exam-
ple, such terms, if associated with a value, preferably
indicate a divergence not exceeding 10% of the value
itself.
[0022] Furthermore, when used, terms such as "first,"
"second," "upper," "lower," "main," and "secondary" do
not necessarily identify an order, a priority of relation, or
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relative position but may simply be used to more clearly
distinguish between different components.
[0023] Unless otherwise indicated, terms like "perpen-
dicular," "transversal," "parallel," or "normal" or other
geometric positioning terms between geometric ele-
ments (e.g., axes, directions, and lines) are to be under-
stood in reference to their mutual geometric position
between the corresponding projections. These projec-
tions are defined on a single plane parallel to the one(s)
on which said geometric elements lie. It is also noted that
these geometric positioning terms are to be referred to in
accordance with the skiing equipment when mounted
and thus ready for use or in use.
[0024] The measurements and data reported in this
text are to be considered, unless otherwise indicated, as
carried out in International Standard Atmosphere ICAO
(ISO 2533:1975).
[0025] Unless otherwise specified, as results from the
following discussions, it is understood that terms like
"processing," "computing," "determining," "calculating,"
or similar, refer to the action and/or processes of a
computer or similar electronic calculating device that
manipulates and/or transforms data represented as phy-
sical quantities, such as electronic quantities of registers
of a computing system and/or memories, into other data
similarly represented as physical quantities within com-
puting systems, registers, or other information storage,
transmission, or display devices.
[0026] With reference to the Figures, the skiing equip-
ment according to the invention is generally indicated by
the number 1.
[0027] It is configured tobeused for coveringdistances
on a ground 1a and particularly on a ground 1a covered
with snow, suitably uphill and/or downhill. For example,
the equipment 1 can be used for skiing, such as ski
mountaineering.
[0028] The skiing equipment 1 defines a condition "in
use" when worn by the user and in contact with the
ground 1a.
[0029] The skiing equipment 1 comprises at least one
pole2configured to come into contactwith theground1a.
Specifically, the equipment 1 comprises two poles 2 and,
moreprecisely, in use, includesafirst pole 2, for example,
held by the user’s left hand, and a second pole 2, for
example, held by the user’s right hand.
[0030] Each pole 2 can define a predominant devel-
opment axis 2a.
[0031] Each pole 2 comprises a handle 21 configured
to be held by the user; a tip 22 configured to come into
contact with the ground 1a and specifically to be at least
partially driven into said ground 1a; and a shaft 23 having
at one end the handle 21 and at the other end the tip 22.
[0032] The shaft preferably develops along said axis
2a.
[0033] Preferably, the handle 21 can be removably
fastened to the shaft 23 to allow the removal of the same
handle 21 from the rest of the pole 2.
[0034] The skiing equipment 1 comprises at least one

ski 3 configured to rest on the ground 1a. Specifically, the
equipment 1 comprises two skis 3 and,more precisely, in
use, includes a first ski 3, for example, constrained to the
user’s left foot, and a second ski 3, for example, con-
strained to the user’s right foot.
[0035] Each ski 3 (Figs. 3 and 4) defines a longitudinal
direction 3a and two ends, specifically, a front end 3b and
a rear end 3c.
[0036] The longitudinal direction 3a is preferably bary-
centric to the ski 3.
[0037] The ski 3 can also define a development sur-
face, suitably barycentric to the ski 3 on which the long-
itudinal direction 3a lies.
[0038] The front end 3b and rear end 3c are defined
according to the forwardmovement direction of the skiing
equipment 1 and specifically of the ski 3 in use.
[0039] The ski 3 can includeabasebody31 configured
to come into contact with the ground 1a and thus slide
thereon.
[0040] The base bodymainly develops along the long-
itudinal direction 3a and thus defines it.
[0041] The base body 31 can include and thus define
said ends 3a and 3b.
[0042] The body 31 can be substantially straight. It
defines for the ski 3 a straight longitudinal direction 3a
and a flat development surface.
[0043] Alternatively (as shown in Figs. 1 and 2), it may
have ends curved upwards (i.e., away from the ground
when the equipment 1 is in use), one end3b or 3c, or both
ends 3b and 3c with the same or different curvature. In
this case, the direction 3a can define a straight central
portion and those at the ends 3b and/or 3c curved;
consequently, the development surface has a central flat
part and curved end parts.
[0044] In use, the longitudinal direction 3a and thus the
laying surface can be parallel to the ground at least at the
central portion.
[0045] The section of the base body 31 can be any. For
example, it can be constant and preferably have tapered
ends 3b and 3c, or be sidecut, i.e. parabolic in shape:
narrow in the center and wider near the suitably tapered
ends 3b and 3c.
[0046] The structure of the base body 31 can be a
sandwich.Specifically, theski 3 comprisesanupper layer
and a lower layer mutually fastened, defining the struc-
ture of the basebody 31.More precisely, it comprisesone
or more intermediate layers interposed between the
upper and lower layers.
[0047] The lower layer is configured to beplaced in use
next to the ground 1a. It can identify said base.
[0048] Said layers can bemade of one or moremateri-
als chosen frompolymeric, resin,metallic (e.g., titanium),
composite (e.g., carbon fiber), or wood material.
[0049] The ski 3 can comprise at least one edge ex-
tending for at least part and, in detail, for the entire length
of the ski along the longitudinal direction 3a.
[0050] Suitably, it extends for at least the central part of
said ski 3.
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[0051] Theedgecandefinea lateral edgeofat least the
lower layer and, in some cases, of the ski 3 in use facing
and, in detail, in contact with the ground 1a.
[0052] Preferably, the ski 3 comprises two edges, each
placed at a lateral edge of at least the lower layer. Each
ski 3 can also comprise at least one fastening group 32 to
the ski 3 (specifically to the base body 31) of at least one
binding and, in detail, of only one binding. Preferably, the
ski 3 comprises for each ski 3 at least one binding and, in
detail, only one binding.
[0053] Each binding is configured to allow the user’s
footwear (specifically a boot) to be fastened to the base
body 31 and thus to the ski 3. Each binding can include a
tip portion 3d configured to engage at the boot tip and a
heel portion 3e configured to engage at the boot heel.
[0054] The fastening group 32, together with the ski 3,
defines a sliding channel for the track 4 (described be-
low), which then slides for a section inside said channel.
[0055] The fastening group 32 can comprise at least
one profile 321 fastened, suitably integrally, to the ski 3
and engaging the binding and extending along a portion
of the longitudinal direction 3a, and particularly alongpart
of the central straight portion of the longitudinal direction
3a. Said profile 321 can have a C-shaped cross-section
to define, together with the ski 3, the aforementioned
channel. Specifically, it comprises a single profile 321
engaging the tip portions 3d and heel portions 3e. Alter-
natively, it can comprise two profiles 321, a first profile
321 engaging the tip portion 3d and a second profile 321
engaging the heel portion 3e and separated along the
longitudinal direction 3a by the first profile 321. The
constraint of the tip and/or heel portions 3d and 3e to
the profile 321 and thus to the fastening group can be
done by screws or other known constraint means.
[0056] It is noted that the constraint point of the tip
and/or heel portions 3d and 3e to the corresponding
profile 321 can be varied to allow an adjustment of their
mutual distance along the longitudinal direction 3a.
[0057] The skiing equipment 1, and specifically each
ski 3, comprises a track 4 closed on itself and wound
longitudinally around the ski 3 and, particularly, around
the base body 31.
[0058] The track 4entirelywrapsaround thebasebody
31.
[0059] When present, the track 4 is configured to come
into contact with the ground, replacing the base body 31
and thus the ski 3.
[0060] The track 4 thus defines a development trajec-
tory 4a (Fig. 1) of the track itself closed and enclosing the
ski 3, i.e., it definesa closedpath onaplaneparallel to the
direction 3a (specifically perpendicular to the laying
plane) and substantially perpendicular to the section of
the ski 3, enclosing the entire ski 3 within it. The devel-
opment trajectory 4a defines a laying plane of the same
trajectory 4a, suitably perpendicular to the laying surface.
[0061] Preferably, if barycentric, the development tra-
jectory 4a and the longitudinal direction 3a lie on said
laying plane.

[0062] In use, the development trajectory 4a and thus
the laying plane are perpendicular to the ground 1a.
[0063] The track 4 can comprise a belt 41wound long-
itudinally around the ski 3. Preferably, the belt 41 has two
ends, and the track 4 comprises a hinge constraining the
belt ends41 together, closingon itself thebelt 41and thus
the track 4.
[0064] The hinge is configured to constrain the ends of
the belt 41, suitably allowing the ends at least a mutual
rotation along an axis of rotation substantially perpendi-
cular to the longitudinal direction 3a and particularly
substantially perpendicular to the laying plane of the
development trajectory 4a of the track 4. Furthermore,
to allow the track 4 and, particularly, the belt 41 to slide
around the base body 31, the track 4 can comprise at
least one return block 42 of the track 4; each block is
placed at an end 3b and 3c. The track 4, therefore, may
provide a return block 42 at the front end 2b and a return
block 42 at the rear end 2c. Each return block 42 can
comprise an anchor 421 configured to be integrally con-
strained to the base body 31; a roller 422 for the sliding of
the track 4 and specifically the belt 41; at least one arm
423 constraining the roller 422 to the anchor 421; and
preferably a hinge 424 configured to allow the arm 423
and the roller 422 to rotate relative to the anchor 421
between an operative position and an inactive position.
[0065] In the operative position (Fig. 5), the roller 422
protrudes at least partially and in detail entirely from the
base body 31; and an inactive position wherein the roller
422 is entirely superimposed on the base body 31.
[0066] The control of the track 4, the skiing equipment
1, and specifically each ski 3, can comprise amover 5 for
controlling the sliding of the track 4 around the base body
31.
[0067] The mover 5 can comprise a motor 51 and
suitably a transmission 52 of the motion from the motor
51 to the track 4 and, particularly, to the belt 41.
[0068] The motor 51 is preferably electric. It can com-
prise a stator and a rotor defining themotion outputted by
the motor 51 itself.
[0069] The transmission 52 can comprise at least one
driving pulley configured to engage the track 4 and spe-
cifically the belt 41 to transmit the torque outputted by the
motor 51 to the belt 41 and thus the track 4.
[0070] The transmission 52 can comprise a one-way
clutch cinematically interposed between the motor 51
and the driving pulley and configured to allow the driving
pulley to rotate in only one direction and prevent it to
rotate in the other direction. The transmission 52 canalso
comprisea tensioner configured to keep thebelt 41under
tension.
[0071] The tensioner can comprise a driven pulley on
which thebelt 41 runsandanactuator configured topress
said driven pulley against said belt 41, ensuring correct
tensioning.
[0072] The driven pulley can comprise supplementary
teeth engaging the slots. Alternatively, it may be without
said supplementary teeth.
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[0073] The mover 5 can also comprise a frame 53
configured to constrain the transmission 52 to the motor
51 to allow and make the entire mover 5 integral with the
rest of the skiing equipment 1 by constraining the motor
51 or the frame 53 to the ski 3 and specifically to the base
body 31.
[0074] The frame 53 can be configured to define a
housing chamber for at least part of the motor 51 and
the possible transmission 52.
[0075] The mover 5 can comprise a battery 54 for
powering the motor 51.
[0076] The skiing equipment 1 can comprise sensors
for acquiring parameters and a unit 6 for controlling the
mover 5 based on the parameters acquired by the sen-
sors.
[0077] The sensors can comprise, for each ski 3, a
forward movement sensor 6a configured to measure the
forward speed (preferably in magnitude and suitably in
direction) and suitably the acceleration of the ski 3 re-
lative to the ground 1a. The forwardmovement sensor 6a
can be integrally constrained to the ski 3 and, specifically,
to the base body 31. It is, for example, interposed be-
tween the layers of the base body 31.
[0078] The forwardmovement sensor 6a can be of the
inertial type or, alternatively, a geolocation sensor.
[0079] The sensors can comprise, for each ski 3, a
sliding movement sensor 6b configured to measure the
sliding speed (preferably in magnitude and suitably in
direction) of the track 4 around the base body 31 and thus
relative to the ski 3. The slidingmovement sensor 6b can
be configured to measure the sliding speed of the track 4
based on the speed outputted by themotor 51 and/or the
transmission 52. For example, it can be configured to
measure the rotation speed of the rotor of the motor 51
and/or the driving pulley of the transmission 52. The
sliding movement sensor 6b can be constrained to the
frame 53 and specifically housed within the chamber
defined by said frame 53.
[0080] It is noted that, for optimal operation, the track 4
essentially performs "pure rolling" relative to the ground,
and therefore the sliding and forward speeds must be
similar and, in detail, substantially equal for optimal op-
eration.
[0081] The sensors can comprise, for each pole 2, a
thrust sensor 6c configured to measure the thrust force
(i.e., pressure) applied by the pole 2 onto the ground 1a
and thus the thrust given by the user through the pole 2.
[0082] In particular, the thrust sensor 6c is configured
to detect the intensity and preferably the direction and
orientation of said thrust force.
[0083] The thrust sensor 6c can be integrated into the
pole 2. It is, for example, positioned at the handle 21 to
detect the force applied by the user to the pole 2. Spe-
cifically, the thrust sensor 6c can be integrated into the
handle 21 and thus removable from the pole 2 along with
the handle 21.
[0084] Preferably, the thrust sensor 6c is configured to
measure the thrust/pressure force applied by the pole 2

onto the ground 1a exclusively along the predominant
development axis 2a.
[0085] The thrust sensor 6c can be piezoelectric and
piezoresistive. It can also be of the strain gauge type.
[0086] It is noted that the thrust sensor 6c can be used
to detect if the user is holding the pole 2.
[0087] The sensors can comprise, for each ski 3, at
least one force sensor6d configured todetect the contact
force (i.e., contact pressure) between theboot and the ski
3, i.e., the thrust applied by the user to the ski 3 and
specifically from the boot to the binding and thus from the
fastening group 32 to the ski 3.
[0088] Thus, the at least one force sensor 6d can
detect when the user, moving his leg and thus using
his strength (not the one given by the mover 5), muscu-
larly moves forward the ski relative to the ground 1a. In
fact, while when the ski 3 is resting on the ground, it
detects a contact force/pressure pressing the boot
against the ski 3 and thus against the ground 1a, in the
case of muscular forward movement of the ski 3 relative
to the ground 1a, the at least one sensor 6d detects at
most the force/pressure determining a contact force be-
tween the boot and the ski 3 in the opposite direction to
the previous one. For convenience, the contact force/-
pressurebearing/pressing theboot against the ski 3, thus
pressed against the ground 1a, is considered positive,
and the one opposite to it is negative.
[0089] To this end, the sensors comprise, for each ski
3, a force sensor 6d configured to detect the contact force
of the boot tip on the ski 3. In particular, the force sensor
6d can be placed at the tip portion 3d and, for example,
constrained to the profile 321 (for example, the first one)
between the same profile 321 and said tip portion 3d.
[0090] Optionally, the sensors comprise, for each ski 3,
an additional force sensor 6d configured to detect the
contact forceof theboot heel on the ski 3. Inparticular, the
force sensor 6d can be placed at the heel portion 3e and,
for example, constrained to the profile 321 (for example,
to the second one) between the said profile 321 and said
heel portion 3e.
[0091] Preferably, the force sensor 6d is configured to
measure said force. In detail, it is configured to detect the
intensity and preferably the direction and orientation of
the force applied by the binding to the ski 3.
[0092] The force sensor 6d can be piezoelectric and
piezoresistive. It can also be of the strain gauge type.
[0093] The sensors can comprise an inclination sensor
6e configured to measure the position and, specifically,
the inclination of the boot relative to the binding and thus
to the fastening group 32 and specifically to the ski 3.
[0094] The inclination sensor 6e can be configured to
measure the distance between the heel portion 3e and
the boot.
[0095] The sensors can be configured to acquire para-
meters related to the position of each ski 3.
[0096] Specifically, they can be configured to acquire
parameters related to the absolute position of each ski 3,
i.e., their position relative to an absolute reference sys-
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tem (such as the gravitational gradient and/or the ground
1a), thus allowing the unit 6 to calculate said absolute
position of each ski 3. Thus, the sensors can comprise,
for each ski 3, at least one inertial sensor 6f configured to
detect a movement of the ski 3, suitably relative to the
gravitational gradient (i.e., an absolute reference) and
thus to the ground 1a.
[0097] The at least one inertial sensor 6f can comprise
at least one accelerometer configured to detect and/or
measure the linear acceleration of the ski 3; and/or at
least onegyroscopeconfigured todetect and/ormeasure
the rotational acceleration of the ski 3.
[0098] The at least one inertial sensor 6f can be con-
strained to the ski 3 andspecifically to thebasebody31. It
is, for example, interposedbetween the layersof thebase
body 31.
[0099] Alternatively or additionally, to the calculation of
the absolute position, the sensors can be configured to
detect the relative position between the skis 3, allowing
the unit 6 to calculate said mutual position, i.e., the
inclination and distance between the skis 3.
[0100] To this end, it can comprise, for each ski 3, at
least one distance sensor 6g configured to measure the
distance between the two skis.
[0101] Thedistance sensors 6gare configured tomea-
sure the distance between the same sensors 6g and thus
between the skis 3. They can be optical, magnetic, or
radio.
[0102] Preferably, the unit 6 comprises, associated
with each ski 3, at least one inertial sensor 6f and only
one distance sensor 6g suitably placed at the median
point of the longitudinal direction 3a, i.e., equidistant from
the ends 3b and 3c. In this case, the unit 6 determines the
relative positioning between the skis 3 based on the
distance between the skis at the sensor positioning point
6b and the orientation of each ski 3 suitably relative to the
gravitational gradient (i.e., an absolute reference) and
thus to the ground 1a.
[0103] Alternatively or additionally, for the calculation
of said relative position, the sensors can comprise for
each ski 3 two inclination sensors 6e spaced along the
direction 3a. In this case, the unit 6 determines the
relative positioning between the skis 3 based on the
two distances between the skis 3 calculated at the posi-
tioning point of the sensors 6b.
[0104] The sensors can comprise at least one position
sensor 6h configured to detect the geo-position of the
skiing equipment 1.
[0105] The position sensor 6h is preferably fastened to
a pole 2 and/or the ski 3.
[0106] The sensors can be configured to acquire en-
vironmental parameters, allowing the unit 6 to, for exam-
ple, determine the conditions of the ground 1a at the time
of the skiing activity.
[0107] In detail, the sensors can comprise at least one
temperature sensor 6i configured to measure the air
temperature at the ground 1 a, i.e., near the equipment
1.The temperature sensor6i canbeconstrained toapole

2 (for example, to the shaft 23) and/or the ski 3 suitably
distal to the mover 5.
[0108] The temperature sensor 6i can include MEMS
technology.
[0109] Thesensorscancompriseat least onepressure
sensor 6l configured to measure the atmospheric pres-
sure at the ground 1a, i.e., near the equipment 1.
[0110] The pressure sensor 6l can be constrained to a
pole 2 (for example, to the shaft 23) and/or the ski 3
suitably distal to the mover 5.
[0111] Thepressure sensor 6l can includeMEMS tech-
nology.
[0112] The sensors can comprise at least one humidity
sensor 6m configured to measure the air humidity at the
ground 1a, i.e., near the equipment 1.
[0113] The humidity sensor 6m can be fastened to a
pole 2 (for example, to the shaft 23) and/or the ski 3
suitably distal to the mover 5.
[0114] The humidity sensor 6m can include MEMS
technology.
[0115] It is noted that the sensors, as described, are
preferably configured to detect and suitably measure a
movement of each ski 3, suitably relative to the ground
1a; and the unit is configured to control the mover 5 to
slide the track 4 around the base body 31 based on the
movement of each ski 3 and, in detail, the ski 3 to which
the track 4 is associated.
[0116] In particular, the unit controls the first ski 3 to a
first sliding speed of the track 4 associated with the first
ski 3 based on (precisely proportional to) the movement
of the first ski 3 detected by the sensors and the second
ski 3 to a second sliding speed of the track 4 associated
with the second ski 3 based on (precisely proportional to)
the movement of the second ski 3 detected by the sen-
sors.
[0117] If the firstmovement is different than the second
movement, the unit 6 controls a first speed different than
the second speed. Alternatively, if the first movement is
equal to the second movement, the unit 6 controls a first
speed and a second speed equal to each other.
[0118] To detect and suitably measure a movement of
each ski 3, the sensors comprise, for each ski, at least
one of said force sensor 6d and said inertial sensor 6f.
Preferably, it comprises both said sensors 6d and 6f.
[0119] The unit 6 is in data connection with the sensors
and thus with each of these sensors through, for exam-
ple, wired or wireless connection (it is highlighted that in
this case, theunit 6and thesensorplaced inwirelessdata
connection with it are equipped with an antenna imple-
menting said wireless connection).
[0120] For example, in a first non-limiting embodiment,
the skiing equipment 1 can comprise a single unit 6
integral with a first ski 3. Said unit 6 can be in wireless
data connection with the thrust sensor 6c and/or any
other sensor constrained to the pole 2 or the second
ski 3; while it can be in wired data connection with any
sensor constrained to the first ski 3.
[0121] In a second non-limiting embodiment, the
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equipment 1 can comprise two units 6, each integral with
one of the skis 3. Each unit 6 can be in wireless data
connection with each sensor constrained to the pole 2
and in wired and/or wireless data connection with any
sensor constrained to the same ski 3.
[0122] Finally, it is noted that, at least in said non-
limiting embodiments, one or more of the temperature
sensor 6i, pressure sensor 6l, humidity sensor 6m, and
inertial sensor 6f can be integrated into the unit 6. For
example, the unit 6 can be an electronic board optionally
integrating one or more of the temperature sensor 6i,
pressure sensor 6l, humidity sensor 6m, and inertial
sensor 6f.
[0123] The unit 6 comprises at least one memory.
[0124] Said memory can comprise the length of each
ski 3 and the positioning of each distance sensor 6g on
said ski 3 and thus along said length.
[0125] The memory can comprise a meteorological
database associating at least one skiing area, the phy-
sical map (suitably representing the ground conforma-
tion), and the meteorological history of said skiing area.
Specifically, it comprises several skiing areas, each as-
sociatedwith ameteorological history of said skiing area.
[0126] Themeteorological history can comprise one or
more and, particularly, the entirety of the following me-
teorological information: precipitation, temperature,
weather conditions (cloud presence), sunrise and sunset
times, and wind. The history can comprise said meteor-
ological information for at least one time frame. The unit 6
can thus identify for each point of the physical map the
precipitation, sun exposure, and temperature trend dur-
ing the time frame.
[0127] Said time frame envisages at least 6 hours,
specifically 12 hours, more precisely 24 hours, and pre-
ferably at least 3 days.
[0128] The unit 6 can be in data connection with an
external server to acquire the meteorological database.
[0129] The memory can comprise a ground database
comprising several conditions of ground 1a, each asso-
ciatedwithoperatingparametersof themotor51and thus
theslidingspeedof the track4.Theoperationparameters
can comprise a maximum speed and a maximum accel-
eration of the motor 51 and thus the track 4.
[0130] In addition, the ground database associates
each condition of ground 1a with one or more environ-
mental parameters. The environmental parameters can
comprise temperature, preferably humidity, and more
preferably still atmospheric pressure. Further addition-
ally or alternatively, the ground database associates
each condition of the ground 1a with a meteorological
history.
[0131] Theunit 6 canassociate eachski 3with apole 2.
Thus, there can be a first ski 3 associated with a first pole
2 and a second ski 3 associated with a second pole 2.
This association can be predefined or performed by the
unit 6 thanks to appropriate sensors configured to detect
the distance between skis 3 and poles 2 and thus asso-
ciating the ski 3 with the pole 2 at a shorter distance.

[0132] Finally, it is emphasized that the unit 6 and/or
the sensors can be electrically connected to the battery
54 and thus powered by it. Alternatively, the skiing equip-
ment 1 can provide one ormore supplementary batteries
for powering the sensors and/or the unit 6.
[0133] Finally, the skiing equipment 1 can comprise an
interface in data connection with the unit and configured
to allow the user to adjust/control the operation of the
equipment 1 (e.g., the activation of the motor 51 and/or
the sensors). This interface can be a personal device
(such as a smartphone) configured to be constrained to
the user of the skiing equipment 1 and in wireless data
connection with each sensor.
[0134] Theoperationof thepreviously describedskiing
equipment 1 in structural terms defines a new control
procedure 100 (schematically represented in Fig. 6) of
the same skiing equipment 1. Said procedure can be
controlled by the unit 6.
[0135] The control procedure 100 can comprise a
phase of donning 110 of the skiing equipment 1.
[0136] In this phase 110, the user binds theboots to the
ski 3, each suitably equippedwith a track 4, and, in detail,
the boot tip to the tip portion 3d and the boot heel to the
heel portion 3e. At this point, the user can grip the poles 2
and is ready and begins the skiing activity, once the
donning phase 110 has ended.
[0137] The control procedure 100 can comprise a set-
ting phase 120 of the skiing equipment 1 according to the
conditions of the ground 1a.
[0138] In the setting phase 120, the unit 6 identifies the
conditions of the ground 1a in the ground database and
thus imposes on the equipment 1 to operate according to
the operating parameters of the identified ground condi-
tion. Therefore, in the subsequent phases, the unit 6
controls the track 4, imposing speeds and/or accelera-
tions not exceeding the maximum speed and/or maxi-
mum acceleration identified.
[0139] In particular, in the setting phase 120, the sen-
sors acquire environmental parameters. Specifically, the
temperature sensor 6i detects the temperature, prefer-
ably the humidity sensor 6m detects the humidity, and,
optionally, the pressure sensor 6l detects the atmo-
spheric pressure. At this point, the unit 6 identifies the
condition of the ground 1a in the ground database ac-
cording to the acquired environmental parameters.
[0140] Alternatively or additionally, the position sensor
6h detects the position of the skiing equipment 1, and the
unit 6 identifies the meteorological history of the position
in themeteorological database.Then, theunit 6 searches
in the ground database for the condition of the ground 1a
associated with said meteorological history and, option-
ally, with one or more environmental parameters.
[0141] The control procedure 100 can comprise an
implementation phase 130 of the skiing activity using
the skiing equipment 1.
[0142] The control procedure 100 can comprise an
acquisition phase 140 wherein the sensors detect one
or more parameters and send them to the unit 6; and a
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control phase 150 wherein the unit 6 controls the opera-
tion of the mover 5 based on one or more parameters
acquired in phase 140.
[0143] The start of the acquisition phase 140 and thus
the control phase 150 can be given by the user through
said interface.
[0144] Phases 140 and 150 can be performed paral-
lelly. Preferably, they are performed parallelly with the
implementation phase 130.
[0145] In the acquisition phase 140, the sensors detect
and suitably measure the movement of each ski 3, sui-
tably relative to the ground 1a; and in the control phase
150, the unit controls the mover 5 to slide the track 4
around thebasebody31basedon themovement of each
ski 3. Specifically, in phase 150, the unit controls the first
ski 3 to a first sliding speed of the track 4 associated with
the first ski 3 based on (precisely proportional to) the
movement of the first ski 3 detected by the sensors and
the second ski 3 to a second sliding speed of the track 4
associated with the second ski 3 based on (precisely
proportional to) the movement of the second ski 3 de-
tected by the sensors. If the first movement is different
than the second movement, the unit 6 controls a first
sliding speed different than the second sliding speed.
Alternatively, if the first movement is equal to the second
movement, the unit 6 controls a first speed and a second
speed equal to each other.
[0146] Specifically, in the acquisition phase 140, for
each ski 3, the force sensor 6d measures the contact
force between the boot and the ski 3. Preferably, the
contact force delivered by the tip portion 3d and/or heel
portion 3eon the fastening group32and thus on the base
body 31 is detected. Simultaneously in the control phase
150, the unit 6 controls the mover 5 and specifically the
motor 51 to adjust the sliding speed of each track 4 based
on the contact force. Specifically, if the force sensors
detect two different contact forces, the unit 6 controls a
first sliding speed of the track 4 of the first ski 3 different
than the second sliding speed of the track 4 of the second
ski 3; otherwise, the unit 6 controls a first sliding speed
equal to the second. Preferably, the contact forces are
different if theydiffer byat least 20%andpreferablyby5%
suitably of the greater contact force value.
[0147] In detail, if the user alternately moves the lower
limbs and thus the skis 3 during the implementation
phase 130, he lifts a foot and, for example, a first ski 3.
Therefore, in the acquisition phase 140, the force sensor
6d of the first ski 3 detects a contact force greater than
that detected by the force sensor 6d of the second ski 3.
Consequently, in the control phase 150, the unit 6 con-
trols a first sliding speedof the track4of the first ski 3 tobe
less than the second sliding speed of the track 4 of the
second ski 3.
[0148] Conversely, the unit controls the same sliding
speeds of the two tracks 4 (e.g., zero speed) if the contact
forces between the boot and ski 3 are not different (e.g.,
when the user, through the boots, presses both skis 3
against the ground 1a and does not push them forward)

preferably at least along a direction parallel to the ground
1a (said inclination being, for example, detected by the at
least one inertial sensor 6f). As stated above, the contact
forces can be detected as "not different" if they differ by
less than 20%and preferably less than 5%suitably of the
greater value.
[0149] Preferably, the unit 6 controls a sliding speed of
the track4of thefirst ski 3 to be less than that of the track4
of the second ski 3 if the force of the first ski 3 is sub-
stantially less than aminimum force suitably equal to 0N.
[0150] Additionally or alternatively, in the implementa-
tion phase 130, the user can move the poles 2 to push
himself pressing them against the ground 1a; in the
acquisition phase 140, for each pole 2, the thrust sensor
6c measures the thrust force applied by the pole 2 on the
ground 1a, and in the control phase 150, the unit 6
controls the mover 5 and specifically the motor 51 to
adjust the sliding speed of each track 4 based on the
thrust force. Specifically, if the thrust sensors 6c detect
two different thrust forces, the unit 6 controls a first sliding
speed to be different than the second sliding speed;
otherwise, the unit 6 controls a first sliding speed equal
to the second. Preferably, the thrust forces are different if
they differ by at least 20% and preferably by 5% suitably
of the greater value.
[0151] In detail, if the user alternately uses the poles 2
in the implementation phase 130, he presses, for exam-
ple, the second pole 2 against the ground 1a to push
himself forward, leaving the first pole suspended or
otherwise not pressed against the ground 1a. Therefore,
in the acquisition phase 140, the thrust sensor 6c of the
second pole 2 detects a thrust force applied by the
second pole 2 onto the ground 1a greater than the thrust
force applied by the first pole 2 onto the ground 1a and
detected by the other thrust sensor 6c; consequently, in
the control phase 150, the unit 6 controls an increase in
the sliding speed of the track 4 of the first ski 3 based on
and precisely proportional to said thrust force. More
specifically, in the acquisition phase 140, the at least
one inertial sensor 6f of the second ski 3 detects the
inclination of the second ski 3 and, as it is resting on the
ground 1a, of the ground 1a, and the thrust sensor 6c of
the second pole 2 detects the magnitude, direction, and
orientation of said thrust force; thus, in the control phase
150, the unit 6 determines the fraction of the thrust force
parallel to the ground 1a and thus controls an increase in
the sliding speed of the track 4 of the first ski 3 based on
and in detail proportional to said fraction of the thrust
force. The unit 6 controls the same sliding speeds (e.g.,
zero) of the tracks4of the skis 3 if the thrust forces arenot
different (e.g., when both poles 2 are pressed by the user
against the ground 1a) and preferably the contact forces
are not different. It is noted that the unit 6 can store the
parameters acquired in the acquisition phase 140, defin-
ing an activity history.
[0152] The control procedure 100 can comprise a
monitoring phase 160 of the operation of the skiing
equipment 1.
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[0153] Phase 160 can be concurrent with phases 130,
140, and 150. Thus, it is performed during the implemen-
tation of the skiing activity, i.e., in real-time. The monitor-
ing phase 160 can comprise an anti-slip sub-phase 161.
[0154] In the anti-slip sub-phase 161, the unit 6, if in a
ski 3 detects a difference between forward speed and
sliding speed, controls the motor 51 to adjust the sliding
speed of each track 4 to match the forward speed.
Specifically, if in a ski 3 the forward speed is less than
the sliding speed (e.g., due to slipping of the track 4), the
unit 6 controls the motor 51 of this ski 3 to slow down the
sliding speed.
[0155] The anti-slip sub-phase 161 can be concurrent
with phases 130, 140, and 150. The monitoring phase
160 can comprise an anti-crossing sub-phase 162 of the
skis 3.
[0156] During the anti-crossing sub-phase 162, the
unit 6 determines, based on the length of each ski 3
and the measurements detected by the at least one
inertial sensor 6f and/or the at least one distance sensor
6g, the relative position of the skis 3. Specifically, the unit
6 identifies a correct position of the skis 3 or an incorrect
position of the skis 3 and thus controls the deactivation of
themotor 51, i.e., the stoppingof the track4, in thecaseof
an incorrect position. Specifically, the position is incorrect
if the skis 3 are inclined towards each other by an angle at
least equal to 15° and preferably are overlapping.
[0157] The anti-crossing sub-phase 162 can be con-
current with phases 130, 140, and 150.
[0158] The monitoring phase 160 can comprise an
anti-fall sub-phase 163.
[0159] During the anti-fall sub-phase 163, the unit 6
controls the deactivation of the motor 51 and thus the
stopping of the track 4 if one or more of the forward
movement sensors 6a, sliding movement sensors 6b,
force sensors 6d, inclination sensors 6e, and the at least
one inertial sensor 6f detect a parameter not conforming
to the history and, specifically, differing from those in the
history by at least 20% and preferably 5%.
[0160] The anti-fall sub-phase 163 can be concurrent
with phases 130, 140, and 150. The control procedure
100cancompriseaphaseofdoffing170wherein theuser
detaches theboots from the skis 3 and releases the poles
2.
[0161] The skiing equipment 1 according to the inven-
tion and thus the procedure 100 implementable by it
achieve significant advantages.
[0162] Indeed, the specific sensors adopted allow the
skiing equipment 1 to be used simply and safely in any
condition.
[0163] This aspect is determined by the possibility of
adapting the operation of the equipment 1 to the condi-
tionsof theground1a. Indeed, theskiingequipment 1can
adapt itsoperation to theground1a, avoidingexcessively
high accelerations/speeds that could cause slipping and
thus risky conditions for the user. This aspect is further
enhanced by themonitoring phase 160 and, in particular,
by each of the sub-phases 161, 162, and 163, which, by

monitoring particular operation parameters of the equip-
ment 1, ensure always safe use. Such ease and safety of
useof the equipment 1are alsogivenby themonitoringof
the equipment operation, which allows both to avoid
operation problems and to stop the equipment 1 in the
event of falls or other problems.
[0164] Another advantage lies in the fact that, as de-
scribed above, the equipment 1 can precisely detect the
user’s movements and thus assist and facilitate their
movement. The skiing equipment 1 can therefore be
used with high ease and substantially without risk by
non-expert users.
[0165] The invention is susceptible to variants within
the scope of the inventive concept defined by the claims.
[0166] For example, the thrust sensor 6c canbeplaced
at the tip 22 to detect the thrust force applied by the tip 22
onto the ground 1a.
[0167] In another embodiment, said interface and said
unit 6 can coincide in one of said personal devices,
preferably in wireless data connection with each sensor.
[0168] In this context, all details are replaceable by
equivalent elements, and the materials, shapes, and
dimensions can be any.

Claims

1. Skiing equipment (1) comprising two skis (3) each of
which comprising

- a base body (31) defining a longitudinal direc-
tion (3a),
- at least one fastening group (32) to said base
body (31) of a binding (3d, 3e) of a ski boot of a
user
- a track (4) closed on itself defining a develop-
ment trajectory (4a) closed around said base
body (31) and configured to rest on a ground
(1a);
- a mover (5) of said track (4) around said base
body (31);
characterized by comprising
- for each of said skis (3)

∘ sensors configured to detect a movement
of said ski (3) with respect to said ground
(1a);

by comprising
- a unit (6) for controlling said mover (5) of each
of said skis (3) and thus the sliding of said track
(4) around said base body (31) based on said
movement of said ski (3) with respect to said
ground (1a);
and in that
- said two skis (3) comprise a first ski (3) and a
second ski (3); wherein said sensors associated
with said first ski (3)measurea firstmovement of
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said first ski (3);
- said sensors associated with said second ski
(3)measure a secondmovement of said second
ski (3);
- said unit (6) controls said track (4) of said first
ski (3) to have a first sliding speed based on said
first movement; wherein said unit (6) controls
said track (4) of said second ski (3) a second
sliding speed based on said second movement;
and
- said second sliding speed and said first sliding
speed are equal to each other if said first move-
ment is equal to said second movement and
different to one another if said first movement
is different than said second movement.

2. Skiing equipment (1) according to claim 1, wherein
said sensors comprise at least one force sensor (6d)
configured to measure the contact force between
said fastening group (32) and said base body (31);
andwherein if said force sensor (6d) associatedwith
said first ski (3) measures that said contact force is
different by at least 5% than the contact force mea-
sured by said force sensor (6d) associated with said
second ski (3); said unit (6) is configured to control
saidmover (5) of said first ski (3) to havea first sliding
speed of said track (4) around said base body (31) of
said first ski (3) and saidmover (5) of said second ski
(3) to have a second sliding speed of said track (4)
around said base body (31) of said second ski (3).

3. Skiing equipment (1) according to at least one pre-
ceding claim, comprising at least one pole (2) con-
figured to come into contact with said ground (1a);
wherein said sensors comprise for each of said at
least one pole (2) a thrust sensor (6c) configured to
measure the thrust forceappliedby saidpole (2) onto
said ground (1a); and wherein said unit (6) is con-
figured to control the sliding of said track (4) around
said base body (31) based on said thrust force.

4. Skiing equipment (1) according to claim 3, wherein
said at least one pole (2) comprises a first pole (2)
and a second pole (2); and wherein if said thrust
sensor (6c) associated with said first pole (2) mea-
sures that said thrust force is different by at least 5%
than the thrust force measured by said thrust sensor
(6c) associated with said second pole (2); said unit
(6) is configured to control said mover (5) control of
said first ski (3) to have a first sliding speed of said
track (4) around said base body (31) and said control
of said mover (5) of said first ski (3) to have a second
sliding speed of said track (4) around said base body
(31).

5. Control procedure (100) comprising

- said skiing equipment (1) according to at least

one preceding claim,
and characterized by comprising
- an acquisition phase (140) wherein said sen-
sorsdetect themovement of eachof said skis (3)
with respect to said ground (1a); and
- a control phase (150) wherein said unit (6)
controls each of said skis (3) to slide said track
(4) around said base body (31) based on said
movement of said ski (3) relative to said ground
(1a).

6. Control procedure (100) according to the preceding
claim,whereinsaid twoskis (3) compriseafirst ski (3)
and a second ski (3); wherein in said acquisition
phase (140) said sensors associated with said first
ski (3) measure a first movement of said first ski (3)
and said sensors associatedwith said second ski (3)
measure a secondmovement of said second ski (3);
wherein in said control phase (150) said unit (6)
controls said track (4) of said first ski (3) to have a
first sliding speed based on said first movement;
wherein said unit (6) controls said track (4) of said
second ski (3) to have a second sliding speed based
on said secondmovement; andwherein said second
sliding speed and said first sliding speed are equal to
each other if said first movement is equal to said
second movement and different to each other if said
first movement is different than said second move-
ment.

7. Control procedure (100) according to the preceding
claim, said skiing equipment (1) according to claim2;
wherein in said acquisition phase (140) said force
sensor (6d) associated with said first ski (3) mea-
sures said contact force different by at least 5% than
the contact forcemeasured by said force sensor (6d)
associated with said second ski (3); and wherein in
the control phase (150) said unit (6) controls said
control of said mover (5) of said first ski (3) to have a
first sliding speed of said track (4) around said base
body (31) and said control of said mover (5) of said
first ski (3) to have a second sliding speed of said
track (4) around said base body (31).

8. Control procedure (100) according to the preceding
claim, wherein in said acquisition phase (140) said
force sensor (6d) associated with said first ski (3)
measures said contact force different by less than
5% than the contact force measured by said force
sensor (6d) associated with said second ski (3); and
wherein in the control phase (150) said unit (6) con-
trols said first sliding speed substantially equal to
said second sliding speed.

9. Control procedure (100) according to at least one
claim 5‑8, comprising said skiing equipment (1) ac-
cording to claim 2; wherein in said acquisition phase
(140) said thrust sensor (6c)associatedwith saidfirst
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ski (3) measures said thrust force applied by said
pole (2) onto said ground (1a); and wherein said unit
(6) controls the sliding of said track (4) around said
base body (31) based on said thrust force.

10. Control procedure (100) according to claim 9, com-
prising said skiing equipment (1) according to claim
3; wherein in said acquisition phase (140) said thrust
sensor (6c) associated with said first pole (2) mea-
sures said thrust force different by at least 5% than
the thrust force measured by said thrust sensor (6c)
associated with said second pole (2); and wherein
said unit (6) controls saidmover (5) of said first ski (3)
to have a first sliding speed of said track (4) around
saidbasebody (31)of said first ski (3) andsaidmover
(5) of said second ski (3) to have a second sliding
speed of said track (4) around said base body (31) of
said second ski (3).

11. Control procedure (100) according to claim9,where-
in in said acquisition phase (140) said force sensor
(6d) associated with said first ski (3) measures said
contact force different by less than 5% than the
contact force measured by said force sensor (6d)
associated with said second ski (3), and said thrust
sensor (6c) associated with said first pole (2) mea-
sures said thrust force different by less than 5% than
the thrust force measured by said thrust sensor (6c)
associated with said second pole (2); and wherein in
the control phase (150) said unit (6) controls said first
sliding speed substantially equal to said second
sliding speed.

12. Skiing equipment (1) comprising twoskis (3), each of
which comprising

- a base body (31) defining a longitudinal direc-
tion (3a);
- a track (4) closed on itself defining a closed
development trajectory (4a) around said base
body (31) and configured to rest on a ground
(1a);
- amover (5) comprising amotor (51) formoving
said track (4) around said base body (31);
characterized by comprising
- a ground database comprising several condi-
tions of said ground (1a), each associated with
operating parameters of said motor (51) and a
temperature and humidity;
- a temperature sensor (6i) configured to detect
the temperature near said skiing equipment (1);
- a humidity sensor (6m) configured to detect the
humidity near said skiing equipment (1); and
- a unit (6) configured to

∘ identify in said ground database the con-
dition of the ground (1a) associated with
said temperature detectedby said tempera-

ture sensor (6i) and said humidity detected
by said humidity sensor (6m) and
∘ control said motor (51) based on said
operating parameters associated with said
identified ground condition.

13. Skiing equipment (1) according to claim 12, wherein
said operating parameters comprise a maximum
speed and a maximum acceleration of said motor
(51); andwherein said unit (6) is configured to control
said motor (51), maintaining said speed and accel-
eration of said motor (51) respectively below said
maximum speed and maximum acceleration.

14. Control procedure (100) comprising:

- said skiing equipment (1) according to at least
one preceding claim,
characterized by comprising a setup phase
(120) wherein
- said temperature sensor (6i) detects said tem-
perature near said skiing equipment (1);
- said humidity sensor (6m) configured to detect
said humidity near said skiing equipment (1);
and
- said unit (6)

∘ identifies in said ground database the con-
dition of the ground (1a) associated with
said temperature detectedby said tempera-
ture sensor (6i) and said humidity detected
by said humidity sensor (6m) and
∘ controls said motor (51) based on said
operating parameters associated with said
identified ground condition (1a).

15. Control procedure (100) according to claim 14, com-
prisingaposition sensor (6h) configured todetect the
geo-position of said skiing equipment (1) and a me-
teorological database associating each of several
skiing areas with the meteorological history of said
skiing area; and wherein said ground database as-
sociates each of said ground conditions (1a) with
said meteorological history; and wherein in said
setting phase (120) said unit (6) identifies in said
meteorological database the meteorological history
associatedwith said position and then in said ground
database said condition of said ground (1a) asso-
ciated with said meteorological history identified in
said meteorological database.
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