EP 3 842 198 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
30.06.2021 Bulletin 2021/26

(21) Application number: 20214396.2

(22) Date of filing: 16.12.2020

(11) EP 3 842 198 A1

EUROPEAN PATENT APPLICATION

(51) IntCl.:
B27C 1/00 (20007
BO8B 1/04 (200607

B08B 1/02 (2006.07)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
KH MA MD TN

(30) Priority: 24.12.2019 1T 201900025468

(71) Applicant: SCM Group S.p.A.
47921 Rimini (RN) (IT)

(72) Inventor: VENTURINI, Marco
47921 RIMINI (IT)

(74) Representative: Tiburzi, Andrea et al
Barzano & Zanardo Roma S.p.A.
Via Piemonte 26
00187 Roma (IT)

(54)

(67)  The presentinvention refers to a moving system
for moving a roller (R), for working or cleaning a piece
comprising an actuator (1) movable along a reference
axis (X,C), a beam (2) couplable to a supporting element
(21) for the roller (R), at least one first arm (3) rotatably
connected to said beam (2) so as to rotate around a first
axis (A), perpendicular to a longitudinal axis (D) of said
beam (2), and at least one second arm (4) connected to
said first arm (3) and rotatably connected to said beam
(2) so as to rotate around a second axis (B), parallel to

MOVING SYSTEM FOR MOVING A ROLLER FOR WORKING OR CLEANING A PIECE

said first axis (A). Said actuator (1) may be connected to
said first arm (3) or to said second arm (4) so that when
the actuator (1) moves), so that, when the actuator (1)
moves, the arm connected to the actuator (1) rotates
around the respective axis on a respective plane perpen-
dicular to said axis, causing the rotation of the other arm
on a second plane, perpendicular to the respective axis.
Depending on the direction of rotation of the two arms
(3,4), the beam (2) is raised and lowered according to an
oscillating circular motion, and with it the roller (R).
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Description

[0001] The presentinventionreferstoa moving system
for moving a roller for working or cleaning a piece.
[0002] In particular, the invention relates to the struc-
ture of a system which allows a roller to be raised or
lowered with respect to a piece, such as a panel.
[0003] As for the roller, in general, it is a roller used in
a machine tool for machining a piece and is configured
to be removably coupled with a brush.

[0004] Depending on the type of brush that is coupled
to the roller, it is possible to obtain a different effect on
the workpiece or to clean said workpiece afterits process-
ing.

[0005] In fact, once the piece has been subjected to
the action of the brush mounted on the roller, it is possible
to obtain different finishing on said piece (for example a
surface of the piece may have reliefs or be polished or
smoothed by the action of the brush) or this piece can
be cleaned, removing chips and/or dust from the piece,
after machining the same piece.

Prior art

[0006] Currently, moving systems are known for mov-
ing a roller in a machine tool.

[0007] With reference to a first example of a known
type of moving system, said moving system is equipped
with specific guides to allow the roller to be mobile along
a vertical axis, perpendicular to the advancement direc-
tion of the workpiece.

[0008] In other words, the roller is raised and lowered
by means of said guides.

[0009] Withreference to a second example of a known
type of moving system, said moving system has a rod
having a first end, and a second end, to each one of
which, one end of a roller is connected by means of a
respective connecting element.

[0010] The rotations of said rod are on planes parallel
to the advancement direction of the piece, and therefore
parallel to the work plane on which said piece moves.
[0011] However, said known type of moving systems
have some disadvantages.

[0012] Said disadvantages may concern the complex-
ity of the structure of said moving systems and therefore
the cost for their production, or the difficulty of replacing
the brush mounted on the roller or the roller itself, or a
not easy maintenance of the moving system, or a limited
adjustment of the roller position.

Scope of the invention

[0013] The object of the present invention is to over-
come said disadvantages by providing a simple and low-
cost moving system for moving a roller for working or
cleaning a workpiece, such as for example a panel.

[0014] A second object is to provide a moving system
whose structure allows to reduce the time required to
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replace the brush mounted on the roller with another
brush, or even to replace the roller itself, if necessary.
[0015] A third object of the present invention is to pro-
vide a moving system capable of moving the roller with
high precision with respect to the piece to be subjected
to the action of the brush mounted on said roller.
[0016] Consequently, by means ofthe system, itis pos-
sible to adjust the position of the roller with respect to the
workpiece according to the desired effect on a surface
of the workpiece by means of the brush mounted on the
roller.

[0017] A further object is to provide a moving system
whose structure allows easy maintenance, thus reducing
costs.

Object of the invention

[0018] It is therefore object of the present invention a
moving system for moving a roller comprising:

- an actuator movable along a reference axis,

- a beam couplable to a supporting element for sup-
porting said roller, wherein said beam has a longitu-
dinal axis, parallel to said reference axis,

- at least one first arm rotatably connected to said
beam so as to rotate around a first axis, perpendic-
ular to said longitudinal axis of said beam,

- atleast one second arm rotatably connected to said
beam so as to rotate around a second axis, parallel
to said first axis,

where

said second arm and said first arm are connected to each
other, and

said actuator is connected to said first arm or to said
second arm and configured to move said first arm or said
second arm, so that the movement of said actuator caus-
es

the rotation of said first arm around said first axis respec-
tively in a first direction or in a second direction on a first
plane perpendicular to said first axis , and the rotation of
said first arm causes the rotation of said second arm
around said second axis respectively in a first direction
orin a second direction on a second plane perpendicular
to said second axis , or

the rotation of said second arm around said second axis
respectively in a first direction or in a second direction on
a second plane perpendicular to said second axis , and
rotation of said second arm causes rotation of said first
arm around said first axis respectively in a first direction
or in a second direction on a first plane, perpendicular to
said first axis .

[0019] The rotation of said first arm and of said second
arm in said first direction and in said second direction
respectively cause said beam to be lifted and lowered
according to a circular oscillatory motion, so that the roller
is respectively lifted and lowered according to the same
motion.
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[0020] In particular, said moving system may comprise
two first arms connected to each other by means of a
first connecting element, and two second arms, each of
which is connected to a respective first arm by means of
a respective second connecting element.

[0021] Inafirstalternative said actuator may be a linear
actuator, and said actuator may be connected to said
first connecting element.

[0022] In a second alternative said actuator may be a
rototranslating actuator, and said actuator may be con-
nected to said at least one second arm.

[0023] Each first arm may be L-shaped and comprise
arespective first portion and a respective second portion,
having alength shorter than the length of said first portion,
in cross section the first portion and the second portion
of each first arm having a respective first contact point
and said first axis passing through said first contact
points.

[0024] Furthermore, the first portions of each first arm
may have an end connected to a respective end of said
first connecting element.

[0025] Said beam may be provided with a first recess
for each first arm, inside which a respective first shoe is
arranged, each first shoe being connected to an end por-
tion of a respective first arm and being sliding in said first
recess, and a second recess for each second arm, inside
which a respective second shoe is arranged, each sec-
ond shoe being connected to an end portion of a respec-
tive second arm and sliding in said second recess.
[0026] Furthermore, said system may comprise a fur-
ther supporting element for supporting said beam, cou-
plable to said beam and to said supporting element,
wherein said further supporting element is arranged be-
tween said supporting element and said beam.

[0027] With reference to said atleast one second arm,
said at least one second arm may comprise at least one
first portion and one second portion. In cross section the
first portion and the second portion of each second arm
has a respective second contact point and said second
axis passing through said second contact points.
[0028] Said at least one second arm may comprise a
third portion, so that said at least one second arm is T-
shaped.

[0029] In a variant, when said actuator is a linear ac-
tuator, said moving system may comprise an adjustment
device for adjusting the height position of said moving
system itself. Said adjustment device may comprise:

- aslider,

- abarengaged with said slider, wherein said bar com-
prises a body having a first end and a second end,
as well as a protruding portion, wherein said protrud-
ing portion extends from said first end outwards and
is arranged at least partially inside a through hole
arranged on a side of said third portion,

- adjustment means, connected to the second end of
said bar, for adjusting the position of said bar with
respect to said slider so that said bar is movable with
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respect to said slider along a fourth axis, parallel to
said reference axis between a first position, wherein
the slider is at a first distance from the body of said
bar, substantially in contact with the first end of said
body, and a second position, in which the slider is at
a second distance from the body of said bar, greater
than said first distance.

[0030] In particular, said at least one second arm may
have a slot formed in a further side of said third portion,
perpendicular to said side on which said through hole is
arranged, and said slider may be sliding in said slot be-
tween a first position, wherein said slider is arranged at
a first end of said slot, to a second position, wherein said
slider is arranged at a second end of said slot, opposite
to said first end.

[0031] In a further variant, when said actuator is a ro-
totranslating actuator, said actuator may comprise:

- aslider,

- abarengaged with said slider, wherein said bar com-
prises a body having a first end and a second end,
as well as a protruding portion, wherein said protrud-
ing portion extends from said first end outwards and
is arranged at least partially inside a through hole
arranged on a side of said third portion,

- adjustment means, connected to the second end of
said bar, for adjusting the position of said bar with
respect to said slider so that said bar is movable with
respect to said slider along said reference axis, so
as to cause rotation of said at least one second arm.

[0032] Regardless of the type of actuator, the protrud-
ing portion of said bar may be threaded and said slider
may have a hole whose internal surface is threaded to
allow said protruding portion to slide with respect to the
slider, inside the slider itself.

[0033] Further, said adjustment means may comprise
a knob.

List of Attached Figures

[0034] The presentinvention will be now described, for
illustrative but not limitative purposes, according to its
preferred embodiments, with particular reference to the
figures of the enclosed drawings, wherein:

figure 1 is a first perspective side view of the moving
system for moving a roller, object of the invention, in
which a first panel is transparent to show a part of
said moving system;

figure 2 is a second perspective side view of the mov-
ing system, object of the invention, similar to figure
1, in which a second panel is transparent to show a
second part of said moving system;

figure 3 is a third perspective side view of the moving
system, object of the invention, in which a third panel
is transparent to show a third part of said moving
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system

figure 4 is a side view of the moving system, object
of the invention;

figure 5 is an exploded view of a detail of the moving
system showing a beam of said moving system, a
support element for said beam and aroller, on which
a brush is mounted;

figure 6 is a side view of the moving system, when
the first arms and the second arms of said moving
system are rotated in a counter-clockwise direction;
figure 7 shows a detail of the moving system of figure
6.

Detailed description of the invention

[0035] With reference to figures 1-5, the moving sys-
tem for moving a roller, object of the invention, is de-
scribed.

[0036] As already mentioned, a brush can be mounted
onthisroller intended to contact a piece, such as a panel,
or to create a specific finishing on said piece (which, for
example, can consist of creating reliefs on the piece, or
polishing the piece, or the sanding of the piece) or to
clean said piece of any residues, after processing the
piece itself.

[0037] In particular, said moving system is configured
to raise and lower a roller with respect to a piece that
needs to be finished or cleaned.

[0038] Inthe embodiment described, both the roller in-
dicated with R and the brush indicated with S, mounted
on said roller R, are shown for a better understanding of
the technical solution.

[0039] However,the roller R and the brush S, mounted
on the roller R, are not part of the moving system object
of the invention.

[0040] Said moving system comprises:

- an actuator 1 movable along a reference axis X,

- abeam 2 which can be coupled to a support element
21 to support said roller R, wherein said beam 2 has
alongitudinal axis D, parallel to said reference axis X,

- atleast one first arm 3, rotatably connected to said
beam 2, in such a way as to rotate around a first axis
A, perpendicular to said longitudinal axis D of said
beam 2, and

- atleastasecond arm 4, rotatably connected to said
beam 2, in such a way as to rotate around a second
axis B, parallel to said first axis A.

[0041] In particular, said first arm 3 and said second
arm 4 are connected to each other, and said actuator 1
can be connected to said first arm 3 or to said second
arm 4, and configured to move said first arm 3 or said
second 3.

[0042] In the embodiment described, said actuator 1
is a linear actuator and is connected to said first arm 3.
[0043] In particular, in the embodiment that is de-
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scribed, said linear actuator is a pneumatic type actuator.
[0044] The moving system is configured in such a way
that the movement of the actuator 1 causes the rotation
of said at least one first arm 3 around the first axis A,
respectively in a first direction or a second direction, on
a first plane, perpendicular to said first axis A (which, in
the embodiment described, is also perpendicular to said
reference axis X), and that the rotation of said at least
one first arm 3 causes the rotation of said at least one
second arm 4 around the second axis B, respectively in
afirstdirection orin asecond direction ona second plane,
perpendicular to said second axis B.

[0045] Each one of said axes, i.e., said first axis A and
said second axis B, is parallel to a third axis Y, which
identifies the advancement direction of a piece P on a
work plane (not shown).

[0046] As canbe seen from the figures, said third axis
Y is the axis along which a piece P moves forward.
[0047] In other words, the first arm 3 and the second
arm 4 rotate on planes that are perpendicular to the ad-
vancement direction of the piece P, which must be sub-
jected to the action of the brush S mounted on the roller
R, andtherefore perpendicularto the work plane on which
said piece P moves.

[0048] The rotation of the first arm 3 and of the second
arm 4 in said first direction and in said second direction
causes the raising and the lowering of said beam 2 (con-
nected to the roller R by means of the support element
21 for the roller, which can be coupled to the beam 2 by
means of a further support element for the beam, as men-
tioned in the following), according to an oscillating circular
motion, so that the roller R is also raised and lowered
according to the same motion.

[0049] In the embodiment described, the moving sys-
tem comprises two first arms 3 and two second arms 4,
each one of whichis connected to arespective firstarm 3.
[0050] Saidtwo firstarms 3 are connected to each oth-
er by means of a first connecting element 33, and each
second arm 4 is connected to a respective first arm 3 by
means of a respective second connecting element 34.
[0051] In the described embodiment, said first con-
necting element 33 is a first rod, and each second con-
necting element 34 is a respective second rod.

[0052] The actuator 1 comprises a body 10, a firstend
portion 11, and a second end portion 12.

[0053] The first end portion 11 has an opening 11A
shaped to allow the passage of the first connecting ele-
ment 33, which connects the two first arms 3.

[0054] In this way the actuator 1 is connected to said
two firstarms 3 by means of said first connecting element
33, so that when the actuator 1 moves in a first direction
or in a second direction along said reference axis X, it
pushes or pulls said first connecting element 33, causing
the rotation of said first arms 3 respectively in a first di-
rection, or in a second direction.

[0055] The second end portion 12 is connected to a
motor unit 100.
[0056] Said motor unit 100 is connected to a driving
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pulley P1, which is in turn is connected to a driven pulley
P2 by means of a transmission belt T.

[0057] The distance between said driving pulley P1
and said driven pulley P2 can be reduced or increased
by means of spacer means MD (in the embodiment de-
scribed, said spacer means comprise a knob), so as to
increase or reduce the tensioning degree of said trans-
mission belt TC.

[0058] In other words, in the described embodiment,
the moving system object of the invention is substantially
afour-bar linkage, wherein the movement of the actuator
1 causes the rotation of said first arms 3, which in turn
cause the rotation of said second arms 4.

[0059] With particular reference to the first arms 3,
each firstarm 3 is L-shaped.

[0060] In particular, each first arm 3 has a first portion
31 and a second portion 32, having a length less than
the length of said first portion 31.

[0061] Incross-section, the firstportion 31 and the sec-
ond portion 32 of each first arm 3 have a respective first
point of contact.

[0062] The first portion 31 of each first arm 3 has one
end connected to a respective end of said first connecting
element 33.

[0063] The second portion 32 of each first arm 3 has
one end connected to said beam 2.

[0064] In particular, the second portion 32 of each first
arm 3 is connected to a respective first shoe 5 sliding
inside a respective first recess 6 formed in said beam 2.
[0065] The first axis A (around which each first arm 3
rotates) passes through said two first contact points.
[0066] Furthermore, in the embodiment described,
said moving system comprises a further support element
22 to support said beam 2, which can be coupled to said
beam 2 and to said support element 21 for the roller R.
[0067] In particular, said further support element 22 is
equipped with a relief 221 having a through-hole 221A
for the passage of a rod (not shown) connected to a fur-
ther actuator (not shown), which is a linear attenuator.
[0068] With particular reference to the second arms 4,
each second arm 4 comprises at least one first portion
41 and one second portion 42.

[0069] Incross-section, the firstportion 41 and the sec-
ond portion 42 of each second arm 4 have a respective
second point of contact.

[0070] The first portion of each second arm 4 has one
end connected to a respective end of a second connect-
ing element 34, which, as mentioned, connects each sec-
ond arm 4 to a respective first arm 3.

[0071] The second portion 42 of each second arm 4
has one end connected to a respective second shoe 5,
sliding inside a respective second recess 6’ formed in
said beam 2.

[0072] The second axis B (around which each second
arm 4 rotates) passes through said two second contact
points.

[0073] As shown in the figures, it is preferable that at
least one of the two second arms 4 comprises a third
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portion 43, so that said at least one second arm 4 is T-
shaped, and that the moving system comprises an ad-
justment device for height adjusting the position of the
moving system itself.

[0074] In this way, before use, the moving system can
be positioned at a predetermined height with respect to
the piece P, chosen by an operator.

[0075] Said adjustment device comprises:

- aslider 7,

- abar 8, engaged with said slider 7, wherein said bar
comprises abody 8A having a first end and a second
end, and a protruding portion 8B, wherein said pro-
truding portion 8B extends from said first end to-
wards the outside, and is arranged at least partially
inside a through-hole 431, arranged on one side of
said third portion 43,

- adjustment means 9, connected to the second end
of said bar 8, for adjusting the position of said bar 8
with respect to said slider 7, so that said bar 8 is
movable with respect to said slider 7 along a fourth
axis C, parallel to said reference axis X, between a
first position, in which the slider 7 is at a first distance
from the body 8A of said bar 8, substantially in con-
tact with the first end of said body 8A, and a second
position, in which the slider 7 is at a second distance
from the body 8A of said bar 8, greater than said first
distance.

[0076] Inparticular, the protruding portion 8B of the bar
8 is threaded and said slider 7 has a hole 7A, whose
internal surface is threaded to allow the protruding portion
8B of the bar 8 to slide with respect to the slider 7 and
inside the slider itself.

[0077] In the embodiment described, said adjustment
means 9 comprise a knob.

[0078] Furthermore, said second arm 4 has a slot 432
formed in a further side of said third portion 43 (in which
said further side is perpendicular to the side on which the
through-hole 431 is placed), and said slider 7 slides in
said slot 432 from a first position, in which said slider 7
isarranged atafirstend 432A of said slot 432, to a second
position, in which said slider 7 is arranged at a second
end 432B of said slot432, opposite to said first end 432A.
[0079] Whenthe moving systemis notin use, said slid-
er 7 is locked in said first position.

[0080] When the moving system is in use, said slider
7 is locked in said second position, as shown in figures
1to 5.

[0081] When the moving system is in use and it is no
longer required to be in use, a command signal is re-
ceived by a logic control unit (not shown) of the moving
system, wherein said logic control unit is configured to
send a signal to said actuator 1, so that its movement
causes the rotation of said first arms 3 and said second
arms 4 in a counterclockwise direction, and the slider 7
slides inside the slot 432 passing from said second po-
sition to said first position.
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[0082] In the embodiment that is described, the slider
7 also has the function of end stroke for the rotation of
said at least one second arm 4, and consequently of the
first arms 3.

[0083] Infact, following the rotation of said at least one
second arm 4, the slot 432 abuts the slider 7, and the
rotation of said second arm stops.

[0084] Figure 6 shows the moving system when the
firstarms 3 (one of which is visible) and the second arms
4 (one of which is visible) are rotated around their re-
spective axes A, Bin afirstdirection, i.e., an anticlockwise
direction.

[0085] As shown in the figure, following the rotation of
each first arm 3 and each second arm 4, the second
portion 32 of each first arm 3, which is on a respective
recess 6 of the beam 2, and the second portion 42 of
each second arm 4, which is on a respective second re-
cess 6’, causes the lifting of the beam 2, and consequent-
ly of the roller R.

[0086] Figure 7 shows the position of the third portion
43 of one of the two second arms 4 after rotation.
[0087] Different from the embodiment described
above, the actuator can be an actuator other than a linear
actuator and need not be connected to the first arm.
[0088] For example, the actuator 1 can be connected
to said second arm 4, and its movement would cause the
rotation of said second arm 4 around said second axis
B, respectively in a first direction or in a second direction
on said second plane (perpendicular to said second axis
B), and the rotation of said second arm 4 would cause
the rotation of said first arm 3 around said first axis A
respectively, in a first direction or in a second direction
on said first plane (perpendicular to said first axis A).
[0089] For example, in a further embodiment, not
shown, the actuator of the moving system can comprise
or consist of said slider 7 and said bar 8, engaged with
said slider 7 and said adjustment means 9.

[0090] In this further embodiment, differently from the
embodiment described above, the actuator is a rototrans-
lating actuator, and the moving system has no linear ac-
tuator, and the third portion 43 of said second arm 4 has
no slot 432.

[0091] However, as for the embodiment described
above, the bar 8 comprises the body 8A, having a first
end and a second end, as well as a protruding portion
8B, which extends from the first end outwards and is ar-
ranged at least partially within the through-hole 431 ar-
ranged on one side of said third portion 43.

[0092] The protruding portion 8B is threaded, and the
slider 7 has the hole 7A, whose internal surface is thread-
ed to allow the projecting portion 8B to slide with respect
to the slider 7, within the slider itself.

[0093] Furthermore, as for the embodiment described
above, said adjustment means 9 are connected to the
second end of the bar 8, to adjust the position of said bar
8 with respect to the slider 7, so that the bar 8 is movable
with respect to the slider 7 along said fourth axis C, which
in said further embodiment becomes the reference axis
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for the actuator movement.

[0094] Said fourth axis C is the axis about which the
bar 8 rotates.
[0095] The longitudinal axis D of the beam 2 is also

parallel to said fourth axis C.

[0096] The rotoranslating movement of said bar 8
along said reference axis C (and therefore of said pro-
truding portion 8B) allows the rotation of said at least one
second arm 4 in a first direction or in a second direction,
opposite to said first direction, depending on the rotation
direction of said bar 8, causing the rotation of said at least
one first arm 3.

[0097] As for the embodiment described above, said
adjustment means 9 comprise a knob.

[0098] An operator acting manually on the knob de-
cides the direction of rotation of the bar 8, and conse-
quently the direction of rotation of said at least one sec-
ond arm 4.

[0099] In other words, in said further embodiment the
moving system is a manual moving system.

Advantages

[0100] Advantageously, the moving system object of
the invention has a simple structure, which allows easy
replacement of the brush mounted on the roller or pos-
sibly of the roller itself, as well as easy maintenance of
the structure.

[0101] A second advantage is given by the possibility
of height adjusting the moving system.

[0102] The present invention has been described for
illustrative but not limitative purposes, according to its
preferred embodiments, but it is to be understood that
modifications and/or changes can be introduced by those
skilled in the art without departing from the relevant scope
as defined in the enclosed claims.

Claims

1. Moving system for moving a roller (R), said moving
system comprising:

- an actuator (1; 7,8,9) movable along a refer-
ence axis (X,C),

- a beam (2) couplable to a supporting element
(21) for supporting said roller (R), wherein said
beam has a longitudinal axis (D), parallel to said
reference axis (X, C),

- at least one first arm (3) rotatably connected
to said beam (2) so as to rotate around a first
axis (A), perpendicular to said longitudinal axis
(D) of said beam (2),

- at least one second arm (4) rotatably connect-
ed to said beam (2) so as to rotate around a
second axis (B), parallel to said first axis (A),

where
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said second arm (4) and said first arm (3) are con-
nected to each other, and

said actuator (1; 7,8,9) is connected to said first arm
(3) or to said second arm (4) and configured to move
said first arm or said second arm, so that the move-
ment of said actuator (1; 7,8,9) causes

the rotation of said first arm (3) around said first axis
(A) respectively in a first direction or in a second di-
rection on a first plane perpendicular to said first axis
(A), and the rotation of said first arm (3) causes the
rotation of said second arm (4) around said second
axis (B) respectively in a first direction or in a second
direction on a second plane perpendicular to said
second axis (B), or

the rotation of said second arm (4) around said sec-
ond axis (B) respectively in a first direction or in a
second direction on a second plane perpendicular
to said second axis (B), and rotation of said second
arm (4) causes rotation of said first arm (3) around
said first axis (A) respectively in a first direction or in
a second direction on a first plane, perpendicular to
said first axis (A),

where the rotations of said first arm (3) and of said
second arm (4) in said first direction and in said sec-
ond direction respectively cause said beam to be
lifted and lowered according to a circular oscillatory
motion, so that the roller (R) is respectively lifted and
lowered according to the same motion.

Moving system according to claim 1, characterized
in that said moving system comprises:

two first arms (3) connected to each other by
means of a first connecting element (33),
two second arms (4), each of which is connected
to a respective first arm (3) by means of a re-
spective second connecting element (34).

Moving system according to claim 2, characterized
in that said actuator (1) is a linear actuator,

in that

said actuator (1) is connected to said first connecting
element (33).

Moving system according to claim 2, characterized
in that said actuator (7,8,9) is a rototranslating ac-
tuator,

in that

said actuator (7,8,9) is connected to said at leastone
second arm (4).

Moving system according to any one of claims 2-4,
characterized in that

each first arm (3) is L-shaped and comprises a re-
spective first portion (31) and a respective second
portion (32), having a length shorter than the length
of said first portion (31), in cross section the first por-
tion (31) and the second portion (32) of each first
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arm (3) having a respective first contact point and
said first axis (A) passing through said first contact
points,

in that

the first portions (31) of each first arm (3) have an
end connected to a respective end of said first con-
necting element (33).

Moving system according to any one of claims 2-5,
characterized in that
said beam (2) is provided with:

a first recess (6) for each first arm (3), inside
which a respective first shoe (5) is arranged,
each first shoe (5) being connected to an end
portion of a respective first arm (3) and being
sliding in said first recess (6), and

a second recess (6’) for each second arm (4),
inside which a respective second shoe (5’) is
arranged, each second shoe (5’) being connect-
ed to an end portion of a respective second arm
(4) and sliding in said second recess (6’).

System according to any one of previous claims,
characterized in that said moving system compris-
es a further supporting element (22) for supporting
said beam (2), couplable to said beam (2) and to
said supporting element (21), wherein said further
supporting element (22) is arranged between said
supporting element (21) and said beam (2).

Moving system according to any one of claims 2-7,
characterized in that

said at least one second arm (4) comprises at least
one first portion (41) and one second portion (42), in
cross section the first portion (41) and the second
portion (42) of each second arm (4) having a respec-
tive second contact point and said second axis (B)
passing through said second contact points,

in that

said at least one second arm (4) comprises a third
portion (43), so that said at least one second arm (4)
is T-shaped.

Moving system according to claim 8, when depend-
ing on claim 3, characterized in that said moving
system comprises an adjustment device for adjust-
ing the height position of said moving system, said
adjustment device comprising:

- a slider (7),

- a bar (8) engaged with said slider (7), wherein
said bar (8) comprises a body (8A) having a first
end and a second end, as well as a protruding
portion (8B), wherein said protruding portion
(8B) extends from said first end outwards and
is arranged at least partially inside a through
hole (431) arranged on a side of said third portion
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(43),

- adjustment means (9), connected to the sec-
ond end of said bar (8), for adjusting the position
of said bar (8) with respect to said slider (7) so
that said bar (8) is movable with respect to said
slider (7) along a fourth axis (C), parallel to said
reference axis (X) between a first position,
wherein the slider (7) is at a first distance from
the body (8A) of said bar (8), substantially in
contact with the first end of said body (8A), and
a second position, in which the slider (7) is at a
second distance from the body (8A) of said bar
(8), greater than said first distance.

Moving system according to claim 9, characterized
in that

said at least one second arm (4) has a slot (432)
formed in a further side of said third portion (43),
perpendicular to said side on which said through hole
(431) is arranged, and

in that

said slider (7) is sliding in said slot (432) between a
first position, wherein said slider (7) is arranged at a
first end (432A) of said slot (432), to a second posi-
tion, wherein said slider (7) is arranged at a second
end (432B) of said slot (432), opposite to said first
end (432A).

Moving system according to claim 8, when depend-
ing on claim 4, characterized in that said actuator
(7,8,9) comprises:

- a slider (7),

- a bar (8) engaged with said slider (7), wherein
said bar (8) comprises a body (8A) having a first
end and a second end, as well as a protruding
portion (8B), wherein said protruding portion
(8B) extends from said first end outwards and
is arranged at least partially inside a through
hole (431)arranged on a side of said third portion
(43),

- adjustment means (9), connected to the sec-
ond end of said bar (8), for adjusting the position
of said bar (8) with respect to said slider (7) so
that said bar (8) is movable with respect to said
slider (7) along said reference axis (C), so as to
cause rotation of said at least one second arm

(4).

Moving system according to any one of claims 9-11,
characterized in that the protruding portion (8B) of
said bar (8) is threaded and said slider (7) has a hole
(7A) whose internal surface is threaded to allow said
protruding portion (8B) to slide with respect to the
slider (7), inside the slider itself.

Moving system according to any one of claims 9-12,
characterized in that said adjustment means (9)
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comprise a knob.
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