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"EQUIPMENT FOR CREATING A CROSS-COUNTRY SKI TRAIL"

TECHNICAL FIELD

The present invention relates to equipment for creating a cross-
country ski trail, in particular a classic style cross-country

ski trail.

BACKGROUND ART

The known pieces of equipment comprise a tracker device
comprising at least one track-setter configured for creating
tracks into the snow. A track for cross-country ski is a groove
with a flat bottom face, two flared side faces, and having the
function of guiding a ski. A track is formed by compressing the
track-setter on the snow cover and simultaneously advancing the
track-setter along a given path. In essence, the snow cover is
locally compacted and deformed at each track by means of the

track-setter.

Depending on the characteristics of the snow cover and to
facilitate the forming of the tracks, the snow cover can be pre-
treated by means of a main tiller having the purpose to groom
the snow before the tracker device forms the tracks so as to
facilitate the forming of the tracks. Depending on the
environmental conditions, sometimes, it may be useful to groom
a more or less shallow surface layer of the snow cover before
forming the tracks, other times 1t 1s not necessary. The
characteristics of the snow cover, in fact, vary considerably
depending on the environmental conditions. In other words, the
snow cover can be soft or compact or with a hard surface crust
and relatively soft on the inside, just to name some of the
features that the snow cover can assume depending on the
temperature, the humidity, and the thermal excursion. The
forming of the tracks and the structure thereof can be strongly
influenced by the variability of the characteristics of the snow

cover.
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The known pieces of equipment do not allow a high quality level
to be obtained for classic style cross-country ski trails and

high advancing speed for all types of snow cover.

DISCLOSURE OF INVENTION

An object of the present invention is to provide equipment for
creating a cross-country ski trail that would reduce the

drawbacks of the known art.

According to the present invention equipment for creating a
cross-country ski trails for a vehicle is provided; comprising
a tracker device to form tracks in a snow cover; and a connection
structure for coupling the tracker device to a first tiller or
to the vehicle; the connection structure and the tracker device
being connected to each other in a jointed manner around a first
axis incident with the snow cover or the ground, preferably

transverse to a feed direction.

Thanks to the present invention, the position of the tracker
device is obtained in a jointed manner with respect to the tiller
or to the vehicle around the first axis incident with the snow
cover and this allows to have the Dbest track quality in
particular in a curved direction. In fact, the tracker device
can better follow the curves or the inexactness of the snow

cover and ensure tracks of better quality.

In other words, this allows a greater adaptability to the
conditions of the snow cover and consequently a better quality

for the cross-country ski trails.

In particular, 1in a first embodiment, the tracker device
comprises a slide which forms tracks in the snow cover and an
auxiliary tiller connected in a non-revolving manner around the

first axis and in a revolving manner around a second axis
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incident with the first axis and parallel to the snow cover. In
this way, the slide forms the tracks where the auxiliary tiller
has worked the snow because the revolving movements around the
first axis of the auxiliary tiller and the slide are integral
one with the other and, at the same time, the slide and auxiliary
tiller can adapt to bumps or other snow cover contours in an

independent manner.

In another embodiment, the equipment comprises the first slide
and the tracker device and 1s connected in a revolving manner
with respect to the first slide around the first axis due to a
joint and around a second axis, incident with the first axis and
preferably parallel to the snow cover by means of at least

another joint.

In an embodiment, the equipment comprises the first tiller; the
tracker device is connected to the first tiller by means of a
jointed quadrilateral which allows revolving movements around a
second axis incident with the first axis and preferably parallel

to the snow cover.

In another embodiment, the equipment comprises the first tiller;
the tracker device being connected to the first tiller by means
of three joints and an actuator connected between two of the
three Jjoints; the three Jjoints extend along a second axis
incident with the first axis and preferably parallel to the snow

cover.

In another embodiment, the equipment comprises the first tiller;
the tracker device being connected in a non-revolving manner to
the first tiller around a second axis incident with the first

axis and preferably parallel to the snow cover.

BRIEF DESCRIPTION OF THE DRAWINGS

Further features and advantages of the present invention will

become apparent from the following description of a non-limiting
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embodiment thereof, with reference to the figures of the
accompanying drawings, wherein:

Figure 1 is a perspective view, with parts removed for clarity,
of equipment to form tracks for a cross-country ski trail
according to a first embodiment of the present invention;
Figure 2 1is a side elevation view, with parts removed for
clarity, of the equipment of Figure 1 in a first operating
configuration;

Figure 3 is a sectional view according to the section plan III-
ITI, with parts removed for clarity, of Figure 2;

Figure 4 1is a side elevation view, with parts removed for
clarity, of equipment to form tracks for a cross-country ski
trail according to a second embodiment of the present invention;
and

Figure 5 1is a side elevation view, with parts removed for
clarity, of equipment to form tracks for a cross-country ski

trail according to a third embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

Referring to Figures 1 and 2, 1 denotes as a whole equipment
for creating a cross-country ski trail, in particular classic
style cross-country ski trail. In the case illustrated in Figure
1, the equipment 1 comprises a support structure 71 configured
to support the equipment 1; a snow-tiller 2 supported by the
support structure 71; two tracker devices 3 each forming, two
tracks 4 parallel to a direction D1 corresponding to the feed
direction of the equipment 1; and a connection structure 19
configured to connect the tracker devices 3 to the tiller 2 in
a Jjointed manner so as to allow a rotation around an axis
transverse to the direction D1 of the tracker devices 3 with
respect to the tiller 2. In particular, the connection structure
19 connects the tracker devices 3 to the tiller 2 in a jointed
manner with respect to an axis V which is transverse to the

direction D1 and transverse to the snow cover N.
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In particular, the axis V forms with the snow cover N or with
the ground an angle ranging between 60° and 120°; preferably
between 60° and 90°, in particular between 75° and 90°. In a
preferred embodiment, the axis V is perpendicular to the snow

cover N or to the ground.

In addition, the connection structure 19 connects the tracker
devices 3 to the tiller 2 in a jointed manner with respect to
an axis 0O, which 1is transverse to the feed direction D1, in
particular perpendicular; and parallel to the snow cover N, in
particular not transverse to the snow cover N. Accordingly, the
connection structure 19 connects the tracker devices 3 to the
tiller 2 in a Jjointed manner around two axes incident one with
the other, preferably perpendicular; in particular the two axes

are the axis V and the axis O.

For the connection in a jointed manner of two devices around an
axis it is meant that the two devices can rotate one with respect

to the other around said axis.

The number of two tracker devices is purely indicative and the
present invention relates to a single tracker device or to a

machine provided with more than two tracker devices.

In greater detail, each track 4 1s substantially defined by
means of a groove having a cross section substantially shaped

as an 1sosceles trapezoid.

The equipment 1 is towed by a vehicle 8 and is connected to the
vehicle 8 by means of the support structure 71. In Jgreater
detail, the support structure 71 comprises a connection unit 7la
so as To be connected to vehicle 8. The vehicle 8 is preferably,
but not limited to, a tracked wvehicle, in particular a snow

groomer.

With reference to Figure 2, the tiller 2 comprises a frame 5, a



10

15

20

25

30

35

WO 2017/175193 PCT/IB2017/052021

shaft 6, a case 7 arranged around the shaft 6, and a mat 7a made

of a flexible material.

The shaft 6 is mounted in a revolving manner around an axis A

and is provided with teeth 9.

The tiller 2 1is supported by the support structure 71. In
particular, the tiller 2 is connected to the support structure

71 by means of the connection structure 19.

The connection structure 19 comprises a Jjoint 1%9a, a joint 19b,
a joint 19c¢c, a Jjoint 19d, an arm 19e which connects the joint
192a and the joint 19b, an arm 19f which connects the joint 19b
to the joint 19¢, and a guide 10.

The joint 19a extends parallel to the axis O and allows revolving

movements around the axis O.

The joint 19b extends parallel to the axis O and allows revolving

movements around the axis O.

The joint 19c extends parallel to the axis 0 and allows revolving

movements around the axis O.

The Jjoint 19d extends along the axis 0O and allows revolving

movements around the axis O.

The axis O is parallel to the snow cover N or to the ground,

i.e. not transverse to the snow cover N or to the ground.

The axis O is transverse to the feed direction D1 in particular

perpendicular to the feed direction DI1.

The frame 5 of the tiller 2 is directly connected to the support
structure 71 by means of the joint 1%9a. Furthermore, the arm 19e

is connected to the joint 1%9a and to the support structure 71.
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The frame 5 of the tiller 2 is connected to the support structure

71, to the joint 19b of the support structure 71.

The equipment 1 comprises an actuator 50 which connects the
joint 19b to frame 5 of the tiller 2 and is configured to vary
its length. In greater detail, the actuator 50 is connected to
the joint 190 and to the frame 5 at a connecting point 50a
differing from the joint 19%a. Consequently, the distance between
the frame 5 and the joint 19b can selectively vary depending on

the variable length of the actuator 50.

The inclination of the tiller 2 with respect to a snow cover N
can be varied by acting on a position of the connecting structure
71 and on the length of the actuator 50 which wvaries a

configuration of the connection structure 19.

With reference to Figure 1, the guide 10 of the connection
structure 19 is substantially parallel to the axis A and/or to
the axis 0. The two tracker devices 3 are mounted in a sliding
manner along the guide 10. Furthermore, the guide 10 is connected
by means of an arm 10a to the joint 19c and by means of an arm
10b to the joint 19d.

In greater detail, the guide 10 is connected to the tiller 2 in
the joint 19d. In particular, the guide 10 is connected to the
frame 5 of the tiller 2 by means of the joint 19d of the

connection structure 19.

With reference to Figures 1 and 2, each tracker device 3
comprises a support structure 11, which is coupled to the
connection structure 19; an actuator 15; a slide 16; and a tiller

20.

Referring to Figures 2 and 3, the connection structure 19
comprises a joint SV which develops along the axis V and allows

rotations around the axis V. In greater detail, the joint SV is
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arranged between the support structure 11 of the tracker device

3 and the guide 10 of connection structure 19.

Referring to Figure 3, the connection structure 19 comprises two
elastic elements 40 arranged between the tracker device 3 and
the connection structure 19 so as to force, due to the elastic
force exerted by the same and within the limits thereof, the
tracker device 3 in a main position. The main position 1is
preferably in axis with the feed direction. In particular, the
two elastic elements 40 are arranged between the support
structure 11 and the guide 10 from opposite sides with respect
to the joint SV. In particular, the elastic elements 40 are made
of an elastomeric material and also have the purpose of acting

as a stop device.

The elastic elements can be made with a spring or other element
having an elastic force. The elastic elements can also be defined
by means of a single elastic element, for example a spring
connected between the guide 10 and the support structure 11. The

springs can be gas, pneumatic, mechanic actuated or of any other

type.

Furthermore, each tracker device 3 is connected to the tiller 2
by means of the connection structure 19 so as to allow a free
rotation around the axis O with respect to the tiller 2.

Fach tracker device 3 is connected to the support structure 71
by means of the connection structure 19 so as to allow a free
rotation around the axis O with respect to the support structure

71,

In addition, each tracker device 3 is connected to the tiller 2
by means of the connection structure 19, in particular by means
of the joint SV, so as to allow a rotation around the axis V

with respect to the tiller 2.

Fach tracker device 3 is connected to the support structure 71
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by means of the connection structure 19, in particular by means
of the joint SV, so as to allow rotation around the axis V with

respect to the support structure 71.

Fach connection structure 19 comprises a slider 13 engaged with
the guide 10.

Fach support structure 11 comprises a central body 1la hinged
to the slider 13 by means of the joint SV. Each support structure
11 comprises an elongated portion 14 hinged to the central body
1la by means of a joint 14a which develops along an axis parallel
to the axis 0. The actuator 15 is arranged between the central
body 1la and the elongated portion 14 to selectively arrange the
elongated portion 14 in a working position, in which the tracker
device 3 1is in contact with the snow cover N and creates the
tracks 4; and a rest position in which the tracker device 3 is
raised from the snow cover N and does not create the tracks 4.
In other words, the actuator 15 controls the rotation of the
elongated portion 14 with respect to the central body lla around

the axis O.

In the attached figures, the tracker device 3 is always in the
working position. In greater detail, the elongated portion 14
is connected to the central body 1lla in a joint 14a. The joint
1l4a is secured to the actuator 15. In other words, the rotation
of the elongated portion 14 with respect to the central body 1lla
is obtained by the intervention of the actuator 15 and 1is not

free.

With reference to Figures 1 and 2, the slide 16 is connected to
the support structure 11 and is defined by means of a plate
having a lower surface 17 flat and slightly curved upwards at
the front edge; two track-setters 18, which are connected to the
slide 16, protrude downwardly from the lower surface of slide
16 and are arranged at the rear edge of the slide 16. The two

track-setters 18 define a work surface on which the tracks 4v
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are formed. The work plane is parallel to the snow cover and in
use it 1is superimposed on the snow cover N. The axis O is not
incident with, in particular is parallel to the work plane. The
axis V 1s incident with the work plane, 1in particular is

perpendicular to the work plane.

The tiller 20 is coupled to the support structure 11. 1In
particular, the tiller 20 is coupled to the elongated portion
14 by means of an arm 12 in a joint 12a and to the central body
1la of the support structure 11 in a joint 11lb. The central body
1la is connected to the slider 13. The joints 12a and 1lb extend

along respective axes parallel to the axis O.

In the embodiment illustrated in Figure 1, the equipment 1
comprises an actuator 22 which is adapted to move the slider 13
along the guide 10 and to adjust the distance between the tracker
devices 3 in a direction transverse to the direction D1. In
another embodiment, not illustrated in the accompanying figures,

the actuator 22 is omitted.

In an optional embodiment of the present invention, the tracker
device 3 comprises two blades 23 (illustrated in Figure 2 with
dashed lines) connected to a frame 20a of the tiller 20. The
blades 23 are arranged between the tiller 20 and the tiller 2

in this case, each blade 23 is aligned with a track-setter 18.

The blade 23 has slightly greater dimensions than the size of
the track-setters 18 and separates an elongated and continuous
portion of snow cover N from the remaining part of the snow
cover N. In use, the tiller 2 works a wide strip of snow cover
N at a reduced depth, whereas the tillers 20 work on strips
having a reduced width at a greater depth. The separation of the
elongated and continuous portion results in a crumbling effect
of the elongated and continuous portion which facilitates the

forming of the track 4.
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Fach track-setter 18 1is dragged along an elongated and
continuous portion and compresses the snow cover N of said
elongated and continuous portion thanks to the compression

action exerted by the actuator 15.

The connection structure 19 defines a jointed quadrilateral for
each tracker device 3 which connects the tracker device 3 with
the tiller 2 and with the support structure 71. The Jjointed
quadrilateral is formed by the joints 19a, 19b, 19c¢ and 1%9e, by
the elements 19e and 19f, by a frame portion 5 of the tiller 2
interposed between the joint 19a and the joint 19d, and by the
arms 10a, 10b and the guide 10 interposed between the joint 19c
and the joint 19d. The Jjoints 1%9a, 19b, 19c and 19e extend
parallel to the axis O and allow rotations around the axis O.
In addition, the connection structure 19 by means of the joint
SV allows rotation of the tracker devices 3 comprising the slide
16 and the tiller 20 with respect to the tiller 2 around the

axis V.

In other words, the slide 16 and the tiller 20 are connected to
each other in a revolving manner around an axis parallel to the
axis O which in turn is parallel to the snow cover N. The slide
16 and the tiller 20 are connected to each other in a non-
revolving manner around the axis V, in other words the revolving
movements of the slide 16 and of the tiller 20 around the axis

V are integral one with the other.

Furthermore, the slide 16 and the tiller 20 are integral one
with the other around the axis V and are connected in a revolving
manner around the axis V with respect to the tiller 2 or to the
vehicle 8. This allows the slide 16 to form the tracks where
the tiller 20 has worked the snow cover N and there 1s no
misalignment between the slide 16 and the tiller 20 whereas a
misalignment between slide 16 and tiller 2 or between tiller 20
and tiller 2 is allowed. In this way, the slide 16 and the tiller

20 can work better in a curved direction and form tracks 4 with
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better curved profiles with respect to the known art and at the
same time ensure that the slide 16 forms the tracks 4 where the
tiller 20 has worked the snow cover N. Finally, the tracker
device 3 comprising the tiller 20 and the slide 16 does not make
abrupt revolving movements around the axis V due to the elastic

elements 40.

Furthermore, thanks to the present invention, the position of
the tiller 2 with respect to the snow cover N can be varied by
means of the actuator 50 and/or the position of the support
structure 71 without varying the position of the tiller 20 with
respect to the snow cover N. In fact, the position of the tiller
2 can vary from a first operating position to a second operating
position based on the position of the support structure 71 and
of the actuator 50, but the position of the tiller 20 with
respect to the snow cover N does not vary due to the jointed
connection around the axis O provided by the connection
structure 19. In other words, the connection structure 19
provides a freely jointed connection around the axis O between
the tiller 2, the support structure 71, and the tracker device
3. Consequently, the position of the tracker device 3 is not
changed by the position of the tiller 2 and can be adjusted by
means of the actuator 15 acting on the elongated portion which
is connected to the central body 1la of the support structure
11.

The connection structure 19 provides a jointed connection around
the axis 0O and around the axis V, significantly improving the
working of the snow cover N so that the tracker device 3 can

perfectly follow the conformation of the snow cover N.

Referring to Figure 4, number 101 denotes a second embodiment
of equipment for creating a cross-country ski trail, alternative
to the equipment 1. In the case illustrated in Figure 4, the
equipment 101 comprises a support structure 171 configured to

support the equipment 101; a tiller 2 supported by the support
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structure 171; four tracker devices 3 (only one visible in Figure
4) each forming, two tracks 4 parallel to a direction D1
corresponding to the feed direction of the equipment 1; and a
connection structure 119 configured to connect the tracker
devices 3 to the tiller 2 in a jointed manner to allow a rotation
around an axis transverse to the direction D1 of the tracker

devices 3 with respect to the tiller 2.

In particular, the connection structure 119 connects the tracker
devices 3 to the tiller 2 in a jointed manner with respect to
an axis V which is transverse to the direction D1, preferably
perpendicular; and transverse to the snow cover N, preferably

perpendicular to the snow cover.

In addition, the connection structure 119 connects the tracker
devices 3 to the tiller 2 in a jointed manner with respect to
an axis O which is transverse to the feed direction D1, in
particular perpendicular; and parallel to the snow cover N, in
particular non-transverse to the snow cover N. Accordingly, the
connection structure 119 connects the tracker devices 3 to the
tiller 2 in a Jjointed manner around two axis incident with one
another, preferably perpendicular; in particular the two axes

are the axis V and the axis O.

The number of four tracker devices is purely indicative and the
present invention refers to any number of tracker devices from

one to more than four.

The equipment 101 is towed by a wvehicle 8 (not shown in Figure
4) and 1s connected to wvehicle 8 by means of the support

structure 171.

The tiller 2 and the tracker devices 3 of the equipment 101 are
made in the same manner as those of the equipment 1 and are

illustrated with the same numbers and not further described.
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The equipment 101 differs from the equipment 1 mainly in the

connection structure 119.

The tiller 2 is supported directly by the support structure 171.
The frame 5 of the tiller 2 is directly connected to the support

structure 171 at a connection point.

In addition, the tracker devices 3 are connected to the tiller
2 by means of the connection structure 119 and are not directly
connected to the support structure 171. In other words, in the
equipment 101, unlike the equipment 1, the tracker devices 3 are
only connected to the tiller 2 by means of the connection

structure 119.

The connection structure 119 comprises a guide 110; and an
elongated element 119f connected along the frame 5 of the tiller
2. Furthermore, the connection structure 119 comprises a joint
11%9a, a joint 119 and a joint 119c. The Jjoint 11%a and the
joint 119b are connected to the elongated element 119f of the

connection structure 119.

The Jjoint 11%9a extends parallel to the axis O and allows

revolving movements around the axis O.

The joint 119b extends along the axis O and allows revolving

movements around the axis O.

The Jjoint 119c extends parallel to the axis O and allows

revolving movements around the axis O.

In addition, the equipment 101 comprises an actuator 150 which
is interposed between the Jjoint 119a at the Joint 119c and
connects the same. The actuator 150 is selectively adjustable
in length, therefore the distance between the joint 110a and the
joint 119c is variable. Thus, the distance between the tiller 2

and the tracker devices 3 can be selectively varied according
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to the variable length of the actuator 150.

The inclination of the tiller 2 with respect to a snow cover N
can be varied by acting on a position of the support structure
171.

With reference to Figure 4, the guide 110 of the connection
structure 119 is substantially parallel to the axis A and/or to
the axis 0. Along the guide 110, tracker devices 3 are mounted
in a sliding manner. In addition, the guide 110 is connected,
by means of an arm 110a, to the Jjoint 119c in and from an arm
110b to the joint 119b.

In greater detail, the guide 110 1is connected to the tiller 2
directly by means of the joint 119 and by means of the actuator
150 by means of the joint 119c. In particular, the guide 110 is
only connected to the frame 5 of the tiller 2.

Moreover, each tracker device 3 i1s connected to the tiller 2 by
means of the connection structure 119 so as to allow a free
rotation around the axis O and around the axis V with respect
to the tiller 2.

In greater detail, the connection structure 119 comprises a
joint SV (equal to the joint SV of the connection structure 19)
which extends along the axis V and allows rotations around the

axis V.

In greater detail, the joint SV is arranged between the support
structure 11 of the tracker device 3 and the guide 110 of the
connection structure 119. The connection structure 119 comprises
two elastic devices arranged between the tracker 3 and the
connection structure 19 and arranged on opposite sides with
respect to the Jjoint SV as in the case of the connection

structure 19.
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The connection structure 119 defines a three-sided structure,
in which the length of one of the sides 1s wvariable for each
tracker device 3 that connects the tracker device 3 with the
tiller 2 by means of the guide 110. The three-sided structure
is formed by the joints 11%9a, 119b, 119c, by the elements 119f,
by the guide 110, by the arms 110a and 110b of the guide 110,
and by the actuator 150.

Consequently, each tracker device 3 is connected to the tiller
2 Dby means of the connection structure 119 so as to allow
revolving movements around the axis O, based on the position of
the actuator 150, due to the joints 11%9a, 119 and 119c.

Furthermore, each tracker device 3 is connected to the tiller 2
by means of the connection structure 119 so as to allow revolving
movements around the axis V by means of the joint SV. 1In
particular, as 1n the case of the equipment 1, the tiller 20
and the slide 16 are connected in a revolving manner around the
axis O and in a non-revolving manner one with the other around
the axis V. In other words, the revolving movements of the slide
16 and of the tiller 20 around the axis V are integral with each
other. In addition, the slide 16 and the tiller 20 can perform
revolving movements around the axis V with respect to the tiller

2 of the equipment 101.

Furthermore, the position of the tiller 2 with respect to the
snow cover N can be varied due the actuator 150, without changing
the position of the tiller 20 with respect to the snow cover N.
In fact, the position of the tiller 2 can vary from a first
operating position to a second operating position, but the
position of the tiller 20 with respect to the snow cover N does
not vary due to the variation of the length of the actuator 150
which compensates for the variation in the position of the tiller
2. In other words, the connection structure 119 provides a
jointed connection between the tiller 2 and the tracker device

3 around the axis 0O, based on the position of the actuator 150,
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and around the axis V. The distance of the tracker device 3 from
the snow cover N, consequently, is not changed by the position
of the tiller 2 and can be adjusted by means of the actuator 15
acting on the elongated portion 14 which is connected to the

slider 13 of the support structure 11.

In an embodiment of the present invention not illustrated in the
accompanying figures, the equipment 101 comprises a control unit
which acts on the actuator 150 to adjust the length of the
actuator 150 and on the support structure 171 for the position
of the support structure 171 and consequently the position of
the tiller 2. In other words, the movement of the support
structure 171 and the movement of the actuator 150 are controlled
by the control unit synchronously to ensure that when the
position of the support structure 171 varies, in order to wvary
the position of the tiller 2, the position of the tracker device
3 does not vary. In other words, due to the control unit which
simultaneously controls both the position of the support
structure 171 and the actuator 150 the position of the tracker

device 3 1s independent of the position of the tiller 2.

With reference to Figure 5, number 201 denotes a third embodiment
of equipment for creating a cross-country ski trail, as an
alternative to the equipment 1. In the case illustrated in Figure
5, the equipment 201 comprises a support structure 271
configured to support the equipment 201; a snow-tiller 2
supported by the support structure 271; Two tracker devices 3
(only one is visible in Figure 5) each forming, two tracks 4
parallel to a direction D1 corresponding to the feed direction
of the equipment 1; and a connection structure 219 configured
to connect the tracker devices 3 to the tiller 2 in a jointed
manner so as to allow a rotation around an axis transverse to
the direction D1 of the tracker devices 3 with respect to the
tiller 2.

In particular, the connection structure 219 connects the tracker
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devices 3 to the tiller 2 in a jointed manner with respect to
an axis V which is transverse to the direction D1, preferably
perpendicular; and transverse to the snow cover N, preferably

perpendicular to the snow cover N.

In addition, the connection structure 219 connects the tracker
devices 3 to the tiller 2 in a non-jointed manner around the

axis A by means of the arm 210b.

The equipment 201 is towed by a wvehicle 8 (not shown in Figure
5) and 1is connected to the vehicle 8 by the support structure
271.

The tiller 2 and the tracker devices 3 of the equipment 201 are
made in the same manner as those of the equipment 1 and are

illustrated with the same numbers and not further described.

The equipment 201 differs from the equipment 1 mainly in

connection structure 219.

The tiller 2 is supported directly by the support structure 271.
The frame 5 of the tiller 2 is directly connected to the support

structure 271 at a connection point.

In addition, the tracker devices 3 are connected to the tiller
2 by means of the connection structure 219 and are not directly
connected to the support structure 271. In other words, in the
equipment 201, unlike the equipment 1, the tracker devices 3 are
only connected to the tiller 2 by means of the connection

structure 219.

The connection structure 219 comprises a guide 210.

The connection structure 219 comprises a Jjoint 21%a, a Jjoint

21%b, an arm 19e which connects the joint 19a and the joint 19b,
and the guide 210.
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The joint 21%9a extends parallel to an axis O and allows revolving

movements around the axis O.

The Jjoint 219 extends parallel to the axis O and allows

revolving movements around the axis O.

The axis O is parallel to the snow cover N or the ground, i.e.

is not transverse to the snow cover N or to the ground.

The axis O is transverse to the feed direction D1 in particular

perpendicular to the feed direction DI1.

The frame 5 of the tiller 2 is directly connected to the support
structure 71 by means of the joint 21%a. In addition, the arm
21%e is connected to the joint 219a and to the support structure
271. The frame 5 of the tiller 2 is connected to the support
structure 271 to the joint 219b of the support structure 271.

The equipment 1 comprises an actuator 250 which connects the
Joint 219 to the frame 5 of the tiller 2 and is configured to
vary its length. In greater detail, the actuator 250 is connected
to the joint 219 and to the frame 5 at a connection point 250a
other than the Jjoint 219a. Consequently, the distance between
the frame 5 and the joint 21%b can vary according to the variable

length of the actuator 250.

The inclination of the tiller 2 with respect to a snow cover N
can be varied by acting on a position of the support structure
271 and on the length of the actuator 250 which wvaries a

configuration of the connection structure 219.

The guide 210 of the connection structure 219 is substantially
parallel to the axis A and/or the axis O. The two tracker devices
3 are mounted in a sliding manner along the guide 210. The guide

10 is also connected by means of an arm 210b of the connection
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structure 219 to the tiller 2.

In particular, the guide 210 is connected to the frame 5 of the
tiller 2 by means of the arm 210b of the connection structure

19 in an integral manner.

Furthermore, each tracker device 3 is connected to the tiller 2
by means of the connection structure 119 so as to allow a free

rotation around the axis V with respect to the tiller 2.

In greater detail, the connection structure 1192 comprises a
joint SV (equal to the joint SV of the connection structure 19)
which develops along the axis V and allows rotations around the

axis V.

In greater detail, the joint SV is arranged between the support
structure 11 of the tracker device 3 and the guide 210 of the
connection structure 219. The connection structure 219 comprises
two elastic devices arranged between the tracker 3 and the
connection structure 219 and arranged on opposite sides with
respect to the Jjoint SV as in the case of the connection

structure 19.

In addition, each tracker device 3 is connected to the tiller 2
by means of the connection structure 219 so as to allow revolving
movements around the axis V, due to the joint SV. In particular,
as in the case of the equipment 1, the tiller 20 and the slide
16 are connected to each other in a revolving manner around the
axis O and to each other in a non-revolving manner around the
axis V. In other words, the revolving movements of the slide 16
and of the tiller 20 around the axis V are integral one with
the other. In addition, the slide 16 and the tiller 20 can
perform integral and revolving movements together around the

axis V with respect to the tiller 2 of the equipment 201.

Thanks to the present invention, the tiller 20 and the slide 16
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in a curved direction define the tracks 4 having improved
profiles with respect to the known art and is ensured that the
slide 16 works a portion of the snow cover N which has been

previously worked by the tiller 20.

As mentioned above and for all the embodiments, the slide 16
defines a work plane (corresponding to a plane on which it forms
the tracks 4). In an embodiment, applicable to all the pieces
of equipment described above, therefore to the equipment 1, to
the equipment 101 and to the equipment 201, the axis V 1is
incident with the work plane defined by the slide 16. 1In
particular, the axis V forms with the work plane an angle of
between 60° and 120°; preferably between 60° and 90°, 1in

particular between 75° and 90°.

It is finally apparent that modifications and alternatives can
be made to the equipment without departing from the scope of the

accompanying claims.



10

15

20

25

30

35

WO 2017/175193 PCT/IB2017/052021
22

CLATMS

1. Equipment for creating a cross-country ski trail for
a vehicle; the equipment comprising a tracker device (3) to form
tracks (4) in a snow cover (N); and a connection structure (19;
119; 219) for coupling the tracker device (3) to a first tiller
(2) or to the vehicle (8); the connection structure (19; 119)
and the tracker device (3) being connected to each other in a
jointed manner around a first axis (V) incident with the snow
cover (N) or the ground, preferably transverse to a feed
direction (D1).

2. FEquipment according to claim 1; wherein the first axis
(V) defines with the snow cover (N) or with the ground an angle
of between 60° and 120°; preferably between 60° and 90°, in
particular between 75° and 90°.

3. Equipment according to any one of the preceding
claims; the tracker device (3) being connected to the connection
structure (19; 119; 219) by means of a first joint (SV) which
develops along the first axis (V) and which allows revolving
movements around the first axis (V).

4., Equipment according to any one of the preceding
claims; wherein the connection structure (19; 119; 219)
comprises at least one elastic element (40) arranged between the
connection structure (19; 119; 219) and the tracker device (3)
to force the tracker device (3) into a first position.

5. Equipment according to any one of the preceding
claims; wherein the connection structure (19; 119; 219)
comprises a fixed element (10); the tracker device (3) having a
support structure (11) connected in a Jjointed manner to the
fixed element (10) around the first axis (V); the elastic element
(40) being interposed between the fixed element (10) and the
support structure (11); preferably the connection structure (19;
119; 219) comprising a further elastic element (40) and the two
elastic elements (40) being housed on opposite sides of the
first joint (SV).

6. Equipment according to any one of the preceding

claims; wherein the tracker device (3) comprises a slide (16)
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configured to form tracks (4) in the snow cover (N) and a second
tiller (20) connected to each other in a non-revolving manner
around the first axis (V).

7. Equipment according to claim 6, wherein the slide (16)
and the second tiller (20) are connected to each other in a
revolving manner around a second axis (0) 1incident with the
first axis (V), the second axis (o) being preferably parallel
to the snow cover (N).

8. Equipment according to any one of the preceding
claims, comprising the first tiller (2); wherein the connection
structure (19; 119; 219) is connected to the first tiller (2),
in particular the connection structure (19; 119; 219) connects
the tracker device (3) to the first tiller (2) in a jointed
manner around the first axis (V).

9. Equipment according to any one of the preceding
claims, comprising the first tiller (2); wherein the connection
structure (19; 119; 219) is connected to the first tiller (2),
in particular the connection structure (19; 119; 219) connects
the tracker device (3) to the first tiller (2) in a jointed
manner around a second axis (0) incident with the first axis
(V); the second axis being preferably parallel to the snow cover
(N) .

10. Equipment according to any one of the preceding
claims; comprising a support structure (71; 171; 271) configured
to connect the equipment (1; 101; 201) to the wvehicle; the
connection structure (19; 119; 219) comprising a second joint
(19a; 11%a; 21%a) which extends parallel to a second axis (0)
incident with the first axis (V); the connection structure (19;
119; 219) being connected to the support structure (71; 171;
271) by means of the second joint (1%9a; 11%a; 219%9a) in a
revolving manner around the second axis (0).

11. Equipment according to any one of the preceding
claims; the connection structure (19; 119; 219) comprising a
third joint (19d; 119b) which extends along a second axis (O)
incident with the first axis (V) and preferably parallel to the

snow cover (N) to connect the equipment (1) to the vehicle in a
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revolving manner around the second axis (0).

12. Equipment according to any one of the preceding
claims; wherein the tracker device (3) comprises a support
structure (11) and a slide (16); the support structure (11)
being connected to the first tiller (2) or to the vehicle by
means of the connection structure (19; 119; 219) in a revolving
manner around the first axis (V).

13. Equipment according to claim 12, wherein the slide
(16) is connected to an elongated portion (14) of the support
structure (11); the elongated portion (14) being connected to a
body (l1la) of the support structure (11) by means of a fourth
joint (l4a) which develops parallel to a second axis (0O) incident
with the first axis (V), and by means of an actuator (15) so as
to secure the position of the elongated body (14) with respect
to the body (13) in a selectively adjustable manner.

14. Equipment according to any one of the preceding
claims, comprising the first tiller (2); the connection
structure (219) comprises a first arm (210b); wherein the
tracker device (3) is connected to the first tiller (2) by means
of the connection structure (219) in an integral manner via the
first arm (210Db).

15. Equipment according to claim 10, comprising the first
tiller (2) comprising a frame (5); the connection structure (19)
comprising a fifth joint (19b) and a second arm (1%9e) which
connects the fifth Jjoint (19b) to the second Jjoint (19a);
comprising a second actuator (50); the second actuator (50)
having a selectively adjustable length which connects the frame
(5) of the tiller (2) to the fifth joint (19b) so that a distance
between the frame (5) and the fifth joint (19b) is selectively
adjustable.

16. Equipment according to any one of the preceding
claims, comprising the first tiller (2); wherein the connection
structure (19) comprises a Jjointed quadrilateral having four
joints (1%a, 19b, 19c, 19d) and connects the tracker device (3)
to the tiller (2) so that the tracker device (3) can freely

rotate around a second axis (0) incident with the first axis (V)
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and preferably parallel to the snow cover (N), with respect to
the tiller (3) to assume a position with respect to the snow
cover (N) which is independent of the position of the tiller (2)
with respect to the snow cover (N).

17. Equipment according to claim 10 and 11, comprising the
first tiller (2); wherein the connection structure (119)
comprises a third actuator (150) having a selectively adjustable
length; and wherein the connection structure (119) comprises a
sixth joint (119c) connected to the second joint (11%a) by means
of the actuator (150) so that the distance between the second
joint (11%9a) and the sixth Jjoint (119¢) 1is selectively
adjustable; the sixth Joint (119c) being connected to the

tracker device (3) by means of the first joint (3SV).
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