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(57)  Aworking plant of the sliding surface (S) of a ski
(C) comprising: a rotating grinding wheel (2) whose op-
erating surface (3) has a plurality of projections and de-
pressions to make the grooves for water drainage from
the sliding surface of the ski; a tool (4) configured to be
in contact with the operating surface (3) of the grinding
wheel (2) and make the projections and depressions ther-
eon; a movement unit (5) of the tool (4) to manoeuvre it
on the operating surface (3) of the grinding wheel (2); a
logic control unit (8) operatively connected to the move-
ment unit (5) and programmed to vary the processing
depth of the tool (4) on the operating surface (3) of the
grinding wheel (2) as a function of the rotation angle of
the grinding wheel (2). The plant (1) further comprises
data entry means (15) in the logic control unit (8) config-
ured to insert graphic elements, drawings or the like to
be reproduced on the sliding surface (S) of the ski (C) by
means of the grinding wheel (2), the logic unit (8) con-
trolling the movement unit (5) so as to vary also the dis-
tance along the longitudinal development axis of the
grinding wheel (2) between the projections so that said
projections have variable-pitch helical trajectories.
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Description

Field of application

[0001] The present invention is applicable to the field
of sporting equipment and, in particular, relates to skis.
[0002] More in detail, the present invention relates to
a working plant of a sliding surface of a ski.

State of the art

[0003] In the field of winter sports, a significant aspect
is represented by the sliding ability of the skis on the
snow.

[0004] In particular, a thin film of water is typically
formed during use between the sliding surface of the skis
and the snow, which increases the resistance to the for-
ward movement of the same ski.

[0005] Forthisreason, the technique of making, onthe
sliding surface, a plurality of scratches or grooves on the
sliding surface of the ski is known. Such grooves facilitate
the drain of the water film allowing the same sliding sur-
face to directly contact the snow which reduces the fric-
tion during the forward movement.

[0006] In this sense, working plants of the sliding sur-
face of the ski provided with a cylindrical rotating grinding
wheel suitable to make such grooves are known.
[0007] However, itis known that the best combination
of shape, depth and spacing of the scratches is not con-
stant, but it varies according to the characteristics of the
snow cover, the type of materials used to make the ski,
the physical characteristics of the user and also the tech-
nique and the habit of the skier himself.

[0008] For this reason, a machine is known wherein,
in addition to the grinding wheel, there is a tool able to
totally smooth the operating surface of the grinding wheel
and engrave a new combination of projections and de-
pressions able to provide the desired and most suitable
grooves on the ski.

[0009] Typically, onthe same sliding surface of the ski,
brands, graphic symbols or drawings in general are re-
produced. They are printed on the ski edge facing the
snow and covered by a transparent base material on
which the above-mentioned scratches are made.
[0010] This operation forces to decide which brands,
drawings or other reproduce during the construction
phase of the ski and leave them unchanged over time.
The printing of such graphic symbols on the base material
is in fact avoided not only because, due to the scratches,
the printing would be at least partially defaced, but also
because such printing could ruin the effectiveness of the
water film drain.

Presentation of the invention

[0011] The object of the present invention is to over-
come at least partially the drawbacks noted above, pro-
viding a working plant of the sliding surface of a ski which
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allows to reproduce on the base material not only the
grooves which allow an optimal drain of water from the
sliding surface, but also to reproduce brands, drawings
and graphic symbols at will and at any time.

[0012] Another object is to provide a working plant of
the sliding surface of a ski which allows the aforemen-
tioned brands, drawings or graphic symbols to be made
on the base material, minimizing the negative effects that
they could create on the ski smoothness.

[0013] In particular, an object of the present invention
is that such graphic symbols do not compromise, or com-
promise only marginally, the ability of the grooves to drain
water from the sliding surface of the ski.

[0014] A further object of the present invention is that
the plant allows to customise at will also such brands,
drawings, graphic symbols as well as scratches.

[0015] Such objects, as well as others which will be-
come clearer below, are achieved by a working plant of
the sliding surface of a ski according to the following
claims, which are to be considered as an integral part of
the present disclosure.

[0016] In particular, the implant allows at least a plu-
rality of grooves which facilitate the drain of the water
between skis and snow to be made and, in this sense, it
comprises at least one substantially cylindrical rotating
grinding wheel whose operating surface has a plurality
of projections and depressions.

[0017] However, according to an aspect of the inven-
tion, the plant also comprises at least one tool configured
to be in contact with the operating surface of the grinding
wheel and torealize the projections and depressions nec-
essary for the desired processing of the sliding surface
of the ski.

[0018] Therefore, there is also at least one movement
unit of the tool to manoeuvre it on the operating surface
of the grinding wheel and at least one logic control unit
operatively connected to the movement unit and pro-
grammed at least to vary the processing depth of the tool
on the operating surface of the grinding wheel according
to the rotation angle of the same grinding wheel.

[0019] In this way, advantageously, the plant can per-
form a customised processing of the operating surface
of the grinding wheel so as to obtain specific grooves on
the sliding surface of the ski. Such customisation thus
allows to obtain grooves that are optimal for the specific
user, for the specific snow and for the specific used ma-
terials.

[0020] However, according to another aspect of the
invention, the plant also includes data entry means into
the logic control unit configured to insert graphic ele-
ments, drawings or the like to be reproduced on the slid-
ing surface of the ski by means of the same grinding
wheel.

[0021] Since, as mentioned, such drawings could af-
fect the water drain ability from the grooves, according
to a further aspect of the invention, the logic unit is pro-
grammed to control the movement unit so as to vary not
only the depth of the grooves, but also the distance, along



3 EP 3 412 346 A1 4

the longitudinal development axis of the cylindrical grind-
ing wheel, between the projections according to the
graphic elements, drawings or the like to be reproduced.
In other words, it is the pitch of the helical trajectory of
the projections to be varied. Therefore, these trajectories
have a variable pitch which allows the above mentioned
drawings to be made.

[0022] The reproduction of images by means of inci-
sions on the base material, in fact, returns the same im-
agesinshades of grey, the shade depending on the depth
of the engravings and the distance between the grooves
or scratches. In particular, smoothed or glossy lines, as
well as less deep grooves, tend to be darker because
they are more reflective. The more pronounced a projec-
tion is on the grinding wheel, the deeper and therefore
"clearer" the groove is. At the same time, the lower the
distance between the projections, the "darker" the ob-
tained effect is.

[0023] Since the engraving of images or drawings on
the base material corresponds in fact to the addition of
engravings which could damage the water drain effect
of the grooves, the logic control unit advantageously con-
trols the implementation of the grinding wheel in such a
way that the shades of grey that return the image are
obtained by a combination of the adjustment of the en-
gravings depth obtained on the base material of the ski
and their mutual distance. This advantageously allows
to minimize their perturbation effect on the water drain
from the sliding surface.

[0024] From the above, itis clear that said objects are
also achieved by a cylindrical rotating grinding wheel for
processing the sliding surface of a ski and whose oper-
ating surface has a plurality of projections and depres-
sions to make grooves on the sliding surface of the ski
for water drainage, said projections identifying helical tra-
jectories around said longitudinal development axis of
said grinding wheel having a variable height and a vari-
able pitch with the rotation angle of said grinding wheel.
[0025] Similarly, it is clear that said objects are also
achieved by a ski comprising a sliding surface provided
with a plurality of grooves for water drainage from said
sliding surface, and characterized in that said grooves
have variable distances from each other and a variable
depth both between each of said grooves and also along
the development direction of each of said grooves, so
that said projections exhibit variable-pitch helical trajec-
tories.

Brief description of the drawings

[0026] Further features and advantages of the inven-
tion will be more evident in the light of the detailed de-
scription of some preferred, but not exclusive, embodi-
ments of a working plant of the sliding surface of a ski
according to the invention, illustrated by way of a non-
limiting example with the aid of the accompanying draw-
ing, wherein FIG. 1 represents a plant according to the
invention in schematic view.
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Detailed description of an exemplary preferred embodi-
ment

[0027] Referring to the above mentioned Figures, and
in particular to Fig. 1, a working plant 1 of the sliding
surface S of a ski C is described.

[0028] According to the described embodiment, such
sliding surface S is composed of the ski C base material
on which the ski wax is typically placed. However, such
aspect must not be considered as limiting for the inven-
tion.

[0029] The working plant 1 of the invention is used to
make a plurality of grooves which facilitate the water film
drain which typically forms between the ski C and the
snow and which causes the increase ofthe sliding friction.
In this sense, as known and mentioned, on the sliding
surface S a plurality grooves or scratches are made which
typically, but not necessarily, develop according to the
longitudinal axis of the same skis C with the aim of con-
veying the water from beneath the sliding surface S.
[0030] Inthis sense, the plant comprises a substantial-
ly cylindrical rotating grinding wheel 2 whose operating
surface 3 has a plurality of projections and depressions
for making the grooves used to drain water.

[0031] In particular, once the grinding wheel 2 is rotat-
ing, when the ski C comes into contact with it, the afore-
mentioned grooves are dug on the sliding surface S.
[0032] According to an aspect of the invention, the
plant 1 comprises a tool 4 configured to be in contact with
the operating surface 3 of the grinding wheel 2 and to
make the projections and depressions therein. In other
words, advantageously, projections and depressions,
which are responsible for the execution of the grooves
on the ski C, are implemented by the tool 4 according to
the specific needs of the user. This allows a customisa-
tion of the scratches or grooves made on the ski C ac-
cording to the materials, snow, habits and style of the
user.

[0033] According to another aspect of the invention,
the plant 1 also comprises a movement unit 5 of the tool
4 to manoeuvre it on the operating surface 3 of the grind-
ing wheel 2, and a logic control unit 8 operatively con-
nected to the movement unit 5 and programmed to vary,
by controlling the movement unit 5 itself, the processing
depth of the tool 4 on the operating surface 3 as a function
of the rotation angle of the grinding wheel 2.

[0034] Advantageously, therefore, the processing of
the operating surface 3 of the grinding wheel 2, to shape
it in order to obtain the grooves in the desired positions,
with the desired depths and development on the sliding
surface S of the ski C, occurs automatically by controlling
the logic unit 8. Still advantageously, it is sufficient to
suitably program the logic unit 8 so as to obtain the de-
sired processing.

[0035] Still advantageously, the same tool 4 can be
used to completely smooth the operating surface 3 of the
grinding wheel 2 to prepare it for a new engraving corre-
sponding to a different processing of the sliding surface
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S. In other words, this allows to be able to automatically
vary the processing with the same grinding wheel more
than once.

[0036] With regard to the movement unit, it comprises
a first motor, not shown herein, connected to the tool 4
to move it according to a first direction parallel to the
longitudinal development axis of the grinding wheel 2 and
according to a second direction which is incident to the
operating surface 3 of the grinding wheel 2 itself. This
allows the tool 4 to be manoeuvred against the grinding
wheel 2 along its entire operating surface 3.

[0037] However, at the same time, it is necessary that
the grinding wheel 2 is rotating and this is done by means
of a second motor, which is not shown in the drawings
either and is operatively connected thereto. The same
second motor rotates the grinding wheel 2 also during
operating when it is placed in contact with the sliding
surface S of the ski C to engrave it.

[0038] Atthe same time, the plant 1 further comprises
aguide unit10 of the ski C configured to moveitaccording
to adirection parallel to the longitudinal development axis
of the ski C itself and which is incident to the longitudinal
development axis of the grinding wheel 2. Furthermore,
the same guide unit is configured to maintain the sliding
surface S in contact with the grinding wheel 2.

[0039] As evident, this allows to automatically make
the desired processing.

[0040] According to a further aspect of the invention,
the plant 1 comprises data entry means 15 in the logic
control unit 8. In particular, they allow the insertion of
graphic elements, drawings or the like in such logic unit
8 to reproduce them on the sliding surface S of the ski
by means of the engravings made with the grinding wheel
2,

[0041] Therefore, advantageously, the plant 1 allows
not only to make grooves or scratches for the water drain,
but also graphic customisation of the ski C. Since one
acts on the base material of the latter, it is evident that
they are not coloured, but are obtained with a plurality of
colouring shades of the same base material. In particular,
since the latter is typically black or grey, in this case the
graphic customisation is reproduced with a combination
of shades of grey.

[0042] Therefore, it is evident that the customisation
can be performed much later the execution phase of the
ski C, also allowing the final client to make it, who can
reproduce brands and drawings at will or provide the cus-
tomisation desired by the user.

[0043] According to another aspect of the invention,
the logic unit 8 is programmed to control the movement
unit 5 so as to vary not only the depth of the depressions
(and therefore the height of the projections) on the grind-
ing wheel, but also the distance along the longitudinal
development axis of the grinding wheel 2 itself between
the projections. All of this as a function of to the graphic
elements, drawings or the like to be reproduced. In other
words, since the projections identify helical trajectories,
the logic unit 8 controls the movement unit 5 so as to vary
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the pitch of such trajectories according to the drawings
to be reproduced.

[0044] Previouslyithasbeen saidthatthe reproduction
of images by means of engravings on the base material
returns the same shades of grey with shades depending
on the depth of the engravings and the distance between
the grooves or scratches measured along a direction or-
thogonal to the longitudinal development axis of the ski
C. In particular, smoothed or glossy lines, as well as less
deep grooves, tend to be darker because they are more
reflective. Thus, the more a projection on the grinding
wheel 2 is pronounced, the deeper and therefore "clear-
er" the groove made on the ski C is. At the same time,
the shorter the distance between the projections on the
grinding wheel 2 is, the "darker" the effect obtained by
the engraving made on the ski C is.

[0045] As mentioned, since the engraving of images
or drawings on the base material corresponds in fact to
the addition of engravings which could damage the water
drain effect of the grooves, the logic control unit 8 advan-
tageously controls the implementation of the grinding
wheel 2 in such a way that the shades of grey that return
the image are obtained by a combination of the adjust-
ment of the engravings depth on the base material and
their mutual distance. This advantageously allows to min-
imize their perturbation effect on the water drain while
obtaining the desired graphic effect.

[0046] Typically, but not necessarily, the projections
on the grinding wheel 2 identify helical trajectories around
the longitudinal development axis of the grinding wheel
2 itself. Accordingly, the foregoing translates into the fact
that the logic unit 8 controls the movement unit 5 so as
to vary, also repeatedly, if necessary, the pitch of the
helical trajectory and the height of the projection accord-
ing to the graphic elements, drawings or the like to be
reproduced and in such a way that they do not interfere
with the water drain from beneath the sliding surface S.
[0047] Considering the above, itis evident that the ob-
ject of the invention is also a cylindrical rotating grinding
wheel 2 for processing the sliding surface S of a ski C
having an operating surface 3 provided with a plurality
of projections and depressions to make grooves on the
sliding surface S of the ski C to drain water. In this case,
the projections identify helical trajectories around the lon-
gitudinal development axis of the grinding wheel 2. Such
helical trajectories have a variable height and a variable
pitch with the rotation angle of the grinding wheel so as
to obtain, at the same time, water drain grooves and
graphic customisation of the sliding surface S of the ski C.
[0048] A complete treatment of the grinding wheel and
its advantages are avoided here because it represents
a repetition of what has been said for the plant 1 of the
invention.

[0049] Considering the above, it is also evident that
the object of the invention is also a ski C comprising a
sliding surface S provided with a plurality of grooves for
water drainage. The grooves therein have, in pairs, dis-
tances which are variable from each other and a variable
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depth both between each one of the grooves and the
others, and also along the development direction of each
groove so as to make water drain grooves and graphic
customizations that do not affect such water drainage.
[0050] Here, too, a complete treatment of the ski and
its advantages is avoided because it represents a repe-
tition of what has been said for the plant 1 of the invention.
[0051] From the above, it is evident that the working
plant of the sliding surface of a ski of the invention, as
well as the cylindrical rotating grinding wheel of the plant
and the processed ski therefrom, achieve all the intended
objects.

[0052] In particular, not only the grooves that allow an
optimal drain of water from the sliding surface are repro-
duced, but also brands, drawings and graphic symbols
are reproduced at will on the base material of the ski.
[0053] The latter minimize or eliminate the effects on
the smoothness of the ski since they impair minimally or
do not impair at all the groove ability to drain water from
the sliding surface.

[0054] The invention may be subject to many changes
and variations, which are all included in the appended
claims. Moreover, all the details may furthermore be re-
placed by other technically equivalent elements, and the
materials may be different depending on the needs, with-
outdeparting from the scope of protection of the invention
defined by the appended claims.

Claims

1. A working plant of a sliding surface (S) of a ski (C)
atleast to make a plurality of grooves which facilitate
the drain of water between skis (C) and snow, said
plant (1) comprising:

- at least one rotating grinding wheel (2) whose
operating surface (3) has a plurality of projec-
tions and depressions to make the grooves for
water drainage from the sliding surface of the
ski;

- atleast one tool (4) configured to be in contact
with said operating surface (3) of said grinding
wheel (2) to make at least said projections and
said depressions thereon;

- at least one movement unit (5) of said tool (4)
to manoeuvre it on said operating surface (3) of
said grinding wheel (2);

- at least one logic control unit (8) operatively
connected to said movement unit (5) and pro-
grammed at least to vary the processing depth
of said tool (4) on said operating surface (3) of
said grinding wheel (2) as a function of the ro-
tation angle of said grinding wheel (2),

characterized in comprising data entry means (15)
in said logic control unit (8) configured to insert
graphic elements, drawings or the like to be repro-
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duced on the sliding surface (S) of the ski (C) by
means of said grinding wheel (2), said logic unit (8)
controlling said movement unit (5) so as to also vary
the distance along the longitudinal development axis
of said grinding wheel (2) between said projections
so that said projections have variable-pitch helical
trajectories.

Working plant according to claim 1, characterized
in that said projections identify helical trajectories
around said longitudinal development axis of said
grinding wheel (2), said logic unit (8) controlling said
movement unit (5) so as to vary the pitch of said
helical trajectory as a function of said graphic ele-
ments, drawings or the like to be reproduced.

Working plant according to claim 1 or 2, character-
ized in that said movement unit (5) comprises at
least one first motor connected to said tool (4) to
move it according to a first direction parallel to said
longitudinal development axis of said grinding wheel
(2) and according to a second direction which is in-
cident to said operating surface (3) of said grinding
wheel (2).

Working plant according to any one of the preceding
claims, characterized in comprising at least one
second motor operatively connected to said grinding
wheel (2) to rotate it around said longitudinal devel-
opment axis.

Working plant according to any one of the preceding
claims, characterized in comprising at least one
guide unit (10) of the ski (C) configured to move the
ski (C) according to a direction parallel to the longi-
tudinal development axis of the ski (C) and which is
incident to said longitudinal development axis of said
grinding wheel (2) and configured to maintain the
sliding surface (8) of the ski (C) in contact with said
grinding wheel (2).

A rotating grinding wheel to process the sliding sur-
face (S) of a ski (C) and whose operating surface (3)
has a plurality of projections and depressions to
make grooves on the sliding surface (S) of the ski
(C) for water drainage, said projections identifying
helical trajectories around said longitudinal develop-
ment axis of said grinding wheel (2) having a variable
height and a variable pitch with the rotation angle of
said grinding wheel (2).

A ski comprising a sliding surface (S) provided with
a plurality of grooves for water drainage from said
sliding surface (S), characterized in that said
grooves have distances which are variable from
each other and a variable depth both between each
of said grooves and the others and also along the
development direction of each of said grooves so
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that said projections exhibit variable-pitch helical tra-
jectories.
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FIG. 1
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