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Support device for supporting a tube on a tube working machine, particularly a laser tube

cutting machine, and tube working machine comprising such a support device

The present invention relates to a support device intended to be used for supporting a tube

on a tube working machine, particularly a laser tube cutting machine.

More specifically, the present invention relates to a support device intended to be used on a
laser tube cutting machine wherein the tube to be worked is gripped at its rear end (tail
end) by a tube-carrying carriage and is supported and guided in the vicinity of the working
area, where a working head performs the envisaged working operations on the tube by
means of a focused laser beam, by a so-called steady rest, wherein the tube-carrying
carriage 15 movable in the direction of the longitudinal axis of the tube to control the feed
movement of the tube and is also arranged to control the rotational movement of the tube
about its longitudinal axis, whereas the steady rest is typically mounted in a fixed position

on the base of the machine,

In machines of this type, in particular small to medium-sized machines, a proper support of
the tube to be worked (which is typically 6 to 8 meters long) is required over the entire
length of the tube, especially when the tube is particularly flexible (e.g. a small diameter
tube). To this end, the machine is provided with support devices arranged between the
tube-carrying carriage and the steady rest to support the tube to be worked by keeping it in
axis, i.e. keeping the longitudinal axis of the tube aligned with the axis defined by the tube-
carrying carriage and the steady rest. Such support devices must be able to be lowered one
after the other as the tube is fed in order to avoid interference with the tube-carrying

carriage moving toward the steady rest.

Various support devices are known for supporting a tube on a tube working machine, in

particular a laser tube cutting machine.

According to a first known solution, the support device comprises a cylindrical roller
supported at the end of a pivoting arm. In this case, rotation of the pivoting arm is

numerically controlled to position the roller at the desired height. Such a support device is



10

15

20

25

30

particularly suitable for tubes with a non-circular cross section, since it allows the tube to
be kept in axis even when it is rotated by the tube-carrying carriage. However, such a

support device is not able to retain the tube to be worked laterally.

According to a further known solution, the support device comprises a support member
that is supported rotatably about a horizontal axis of rotation extending transversely to the
tube to be worked, that is, lying in a plane perpendicular to the longitudinal axis of the
tube. The support member has a cavity for housing the tube, said cavity having a cross-
sectional profile that is shaped as an arc of circumference whose diameter varies depending
on the angular position of the support member about said axis of rotation. More
specifically, the cavity is shaped in such a way that the diameter of the arc-of-
circumference profile increases continuously with the rotation of the support member in a
given direction. By controlling the angular position of the support member about its axis of
rotation, it 1s thus possible to set the profile of the cavity suitable for supporting the tube to
be worked. Such a support member is not only able to adapt to the size of the tube to be
worked, but is also able to retain the tube laterally. On the other hand, such a support
member is particularly expensive as it requires special machining and is also subject to
wear at its cavity due to friction caused by the tube sliding on the surface of the cavity.
This further known solution of support device is therefore suitable for use with light and
flexible tubes, rather than for use with tubes that are heavy and large and/or have a very

rough surface.

It is an object of the present invention to provide a support device for supporting a tube on
a tube working machine, particularly a laser tube cutting machine, which is able to operate
with various types of tubes without being affected by the drawbacks of the prior art

discussed above.

This and other objects are fully achieved by means of a support device having the features

specified in the appended independent claim 1.

Advantageous embodiments of the invention are defined in the dependent claims, the

subject-matter of which is to be understood as forming an integral and integrating part of
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the following description.

In summary, the invention is based on the idea of providing a support device comprising

a pivoting arm supported rotatably about a first axis of rotation that is oriented
transversely to the tube to be worked,

a cylindrical roller mounted at the free end of the pivoting arm with its axis oriented
parallel to the first axis of rotation,

a variable-profile support member also mounted at the free end of the pivoting arm
for rotation about a second axis of rotation parallel to the first axis of rotation, the support
member being movable by rotation about the second axis of rotation between a working
position, in which it supports the tube to be worked with a given profile selectable by
rotation of the support member about said second axis of rotation, and a non-working
position, in which the support member is placed underneath the cylindrical roller and thus
allows the tube to be worked to be supported by the cylindrical roller,

a first driving system for controlling the angular position of the pivoting arm about
the first axis of rotation, and

a second driving system for controlling the angular position of the support member

about the second axis of rotation.

By virtue of such a configuration, the support device according to the invention allows to
use alternatively the variable-profile support member or the cylindrical roller depending on
the tube to be worked, using for example the variable-profile support member to support

flexible and/or smaller tubes and the cylindrical roller to support rigid and/or larger tubes.

In a machine equipped with several support devices according to the present invention, it is
possible for example to use, at the same time, the variable-profile support member for
some support devices and the cylindrical roller for the remaining support devices,
depending on the characteristics of the tube to be worked. For some types of tubes, for
example, it may be desirable to use the variable-profile support member only for one or
more support devices in the vicinity of the steady rest and instead use the cylindrical roller
for the remaining support devices, thereby retaining the tube laterally by means of the

variable-profile support member only at a portion of the tube immediately preceding the
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steady rest.

Further features and advantages of the present invention will become more apparent from
the following detailed description, given purely by way of non-limiting example with
reference to the accompanying drawings, wherein:

Figures la and 1b are side elevation views which show a rear portion (on the side of
the tube-carrying carriage) and a front portion (on the side of the working head),
respectively, of a laser tube cufting machine provided with supporting devices for
supporting a tube to be worked according to an embodiment of the present invention;

Figure 2 is an isometric view of a support device according to an embodiment of
the present invention;

Figures 3a and 3b arc a side view and a front view, respectively, of the variable-
profile support member of the support device of Figure 2, in a first angular position of the
support member;

Figures 4a and 4b are a side view and a front view, respectively, of the variable-
profile support member of the support device of Figure 2, in a second angular position of
the support member;

Figures 5a and 5b are a side view and a front view, respectively, of the variable-
profile support member of the support device of Figure 2, in a third angular position of the
support member;

Figures 6 and 7 are front views showing the upper portion of two different support
devices of the machine of Figures 1a and 1b, the first of which is in the operating condition
wherein the tube to be worked is resting on the cylindrical roller of the device, while the
second one 1s in the operating condition wherein the tube to be worked is resting on the
variable-profile support member of the device;

Figures 8 to 12 are side views showing the support device of Figure 2 in different
operating conditions;

Figure 13 is a front view of the support device of Figure 2,

Figure 14 is a side view of the machine of Figures la and 1b showing schematically
a second driving system for controlling the movement of the pivoting arms of the support
devices of the machine; and

Figure 15 is a side view of the machine of Figures la and 1b showing schematically
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a first driving system for controlling the movement of the support members of the support

devices of the machine.

In the description and the claims that follow, the term "longitudinal” is used to identify a
direction coinciding with, or parallel to, the longitudinal axis of the tube to be worked,
while the term "transverse" is used to identify a direction lying on a plane perpendicular to
the longitudinal axis of the tube to be worked. Furthermore, terms such as "upper" and
"lower", or "hortzontal" and "vertical”, etc., when used in connection with the support
device, are intended to refer to the mounted condition of the support device on the

machine,

Referring first to Figures la and 1b, a tube working machine to which a support device
according to the imvention is applicable is generally indicated 10. In the embodiment
proposed herein, the machine is a laser tube cutting machine, but the invention is also
applicable to other types of tube working machines where there is a need to support the
tube to be worked over its entire length or part of its length. The machine 10 comprises, in
a per-se-known manner, a base 12, a tube-carrying carriage 14, a working head 16 and a
steady rest 18. The tube to be worked on the machine 10 is indicated T and may have a
cross section of any shape, for example of circular or square shape. The longitudinal axis

of the tube T is indicated x.

The tube-carrying carriage 14 is mounted on the base 12 so as to be movable in the
direction of the longitudinal axis x of the tube T to control the feed movement of the tube
and is also arranged to control the rotational movement of the tube T about the longitudinal
axis x. The tube-carrying carriage 14 grips the tube T to be worked at its rear end, i.e. at its
opposite end with respect to the working area, by means of suitable clamping means (not
shown, but of a per-se-known type). The working head 16 is, in the embodiment illustrated
herein, arranged to emit a focused laser beam to carry out working operations, in particular
cutting operations, on the tube T. The steady rest 18 is mounted on the base 12 next to the
working head 16, in a fixed position or with a certain possibility of movement along the
direction of the longitudinal axis x, so as to support and guide the tube T in the vicinity of

the working area.
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The machine 10 further comprises a plurality of support devices 20 (in the illustrated
example five support devices) for supporting the tube T between the tube-carrying carriage
14 and the steady rest 18 so as to keep the longitudinal axis x of the tube aligned with the
axis defined by the clamping means of the tube-carrying carriage 14 and the guide means

of the steady rest 18.

Referring now in particular to Figure 2, each support device 20 basically comprises a

pivoting arm 22, a cylindrical roller 24 and a support member 26.

The pivoting arm 22 is rotatably supported at a first end thereof by the base 12 for rotation
about a first axis of rotation yl oriented horizontally and transversely (i.e. perpendicular to
the longitudinal axis x). The pivoting arm 22 is thus movable, by rotation about the first
axis of rotation y1, between a fully lowered position (in which position, with reference to
Figure 1a, the first support device 20, in the order from the tube-carrying carriage 14 to the
steady rest 18, is arranged) and a maximum raised position (in which position the second
and third supporting devices 20, in the order from the fube-carrying carriage 14 to the

steady rest 18 with reference to Figure 1a, are arranged).

In order to control the rotation of the pivoting arm 22 about the first axis of rotation y1, the
support device 20 is provided with a first driving system comprising an actuator 28, that is
made, for example, as a linear actuator hinged at one end thereof to a stationary part of the
machine, i.e. a part integral with the base 12, and at its opposite end to the pivoting arm 22,
so that the extension of the linear actuator causes the rotation of the pivoting arm 22 to the
maximum raised position, while the retraction of the linear actuator causes the rotation of
the pivoting arm 22 to the fully lowered position. According to the embodiment illustrated
herein, the linear actuator 28 comprises a first pneumatic cylinder 30 having a body 32 and
a rod 34, and a second pneumatic cylinder 30" having a body 32' and a rod 34'. The two
pneumatic cylinders 30 and 30' are arranged with the respective bodies 32 and 32' secured
to each other and with the respective rods 34 and 34' facing opposite sides. The rod 34 of
the first pneumatic cylinder 30 is hinged to the base 12, whereas the rod 34' of the second
pneumatic cylinder 30' is hinged to the pivoting arm 22. When the rods 34 and 34' of the

two pneumatic cylinders 30 and 30" are both retracted (i.e. both cylinders 30 and 30' are not
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supplied with air under pressure), as shown for example in Figure 8, the pivoting arm 22 is
in the fully lowered position. On the other hand, when the rods 34 and 34' of the two
pneumatic cylinders 30 and 30’ are both extended (i.e. both cylinders 30 and 30' are
supplied with air under pressure), as shown for example in Figure 10, the pivoting arm 22

is in the maximum raised position.

The first driving system further comprises a cam mechanism for adjusting the angular
position of the pivoting arm 22, for example to adapt to the size of the tube T to be worked,
when the linear actuator 28 is extended, i.e. when the pneumatic cylinders 30 and 30' are
both supplied with air under pressure. As shown for example in Figures 9 and 10, the cam
mechanism comprises a cam-shaped control member 36 and a rotating wheel 38. The cam-
shaped control member 36 is movable (as described in detail below) in the longitudinal
direction and has a control surface 36a inclined to the longitudinal direction. The rotating
wheel 38 is supported by the pivoting arm 22 so as to be freely rotatable, in particular with
its axis of rotation coinciding with the hinge axis about which the rod 34' of the second
pneumatic cylinder 30' is hinged to the pivoting arm 22. When the two pneumatic cylinders
30 and 30" are supplied with air under pressure, the rotating wheel 38 is in contact with the
control surface 36a of the cam-shaped control member 36. The longitudinal movement of
the cam-shaped control member 36 in either direction causes the vertical movement of the
rotating wheel 38 in either direction, and therefore the rotation of the pivoting arm 22
about the first axis of rotation Y1 in either direction. In particular, as shown in Figures 9
and 10 and with reference to the point of view of a person looking at these figures, a
movement of the cam-shaped control member 36 to the right produces a downward
movement of the rotating wheel 38, and thus a downward (counterclockwise) rotation of
the pivoting arm 22 about the first axis of rotation y1, whereas a movement of the cam-
shaped control member 36 to the left produces an upward movement of the rotating wheel
38 and thus an upward (clockwise) rotation of the pivoting arm 22 about the first axis of

rotation y1.

Still with reference in particular to Figure 2, the cylindrical roller 24 is mounted at the free
end of the pivoting arm 22 with its axis oriented parallel to the first axis of rotation y1. The

support member 26 is also mounted at the free end of the pivoting arm 22 so as to be
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rotatable about a second axis of rotation y2 parallel to the first axis of rotation y1, for
example coinciding with the axis of the cylindrical roller 24. In a per-se-known manner,
the support member 26 has a cavity 40 for housing the tube T, which cavity has a cross-
sectional profile shaped as an arc of circumference whose diameter varies depending on
the angular position of the support member about the second axis of rotation y2. More
specifically, the cavity 40 is shaped in such a way that the diameter of the arc-of-
circumference profile increases continuously with the rotation of the support member 26 in
a given direction {counterclockwise direction, with respect to the point of view of the
observer of Figure 2). By controlling the angular position of the support member 26 about
the second axis of rotation y2, it is thus possible to set the profile of the cavity 40 suitable
to support the tube T to be worked so as to maintain its longitudinal axis x aligned with the
axis defined by the tube-carrying carriage 14 and the steady rest 18. In this respect, Figures
3, 4 and 5 show the support member 26 in three different angular positions, namely, a first
angular position (Figures 3a and 3b) wherein the cross-sectional profile of the cavity 40
has a maximum diameter value, a second angular position (Figures 4a and 4b) wherein the
cross-sectional profile of the cavity 40 has an intermediate diameter value, and a third
angular position (Figures 5a and 5b) wherein the cross-sectional profile of the cavity 40
has a minimum diameter value. As can be seen from Figures 3, 4 and 5, by suitably
adjusting the angular position of the support member 26 about the second axis of rotation
y2, tubes T of different diameters may be supported by the support member 26 with their
longitudinal axis x at the same distance from the second axis of rotation y2 and therefore,
if the pivoting arm 22 is held in a fixed position, in the same vertical position with respect
to the base 12 (therefore also with respect to the tube-carrying carriage 14 and to the steady

rest 18).

With reference to Figures 6 to 13, the support member 26 is movable between a working
position, in which it supports the tube T to be worked (in particular, as explained above,
with the possibility of selecting — by rotation of the support member 26 about the second
axis of rotation y2 —~ a given diameter of the cross-sectional profile of the cavity 40 as a
function of the shape and/or sizes of the cross-section of the tube T), and a non-working
position, in which the support member 26 is placed underneath the cylindrical roller 24 and

thus allows to use the cylindrical roller 24 as a support for the tube T to be worked in place
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of the support member 26. Figures 6, 9 and 10 show the support device 20 with the support
member 26 in the aforementioned non-working position, while Figures 7, 11, 12 and 13
show the support device 20 with the support member 26 in the aforementioned working
position. In particular, Figures 6 and 7 show the support device 20 operating with a tube T
having a square cross-section, both in the condition wherein the support member 26 is in
the aforementioned non-working position, and thus the tube is supported by the cylindrical
roller 24 (Figure 6), and in the condition wherein the support member 26 is in the
aforementioned working position, and thus the tube is supported by the support member 26

(Figure 7).

In order to be able to control the rotation of the support member 26 about the second axis
of rotation y2, the support device 20 is provided with a second driving system, which
according to one embodiment comprises a belt transmission mechanism. With reference in
particular to Figure 13, such transmission mechanism comprises a driving pulley 42, a
driven pulley 44 drivingly connected for rotation with the support member 26 about the
second axis of rotation y2, and a belt 46 wound about the driving pulley 42 and driven
pulley 44. The driving pulley 42 is driven in rotation by means of, for example, a pinion
48, which is in turn driven in rotation by means of, for example, a rack 50 (Figure 15), as
explained in detail below. As a transmission means, a chain may be used instead of a belt,
so the driving pulley and the driven pulley may be replaced with gear wheels. Naturally,
the invention is not limited to the transmission mechanism described and illustrated herein,
but rather the second driving system may include any other type of transmission
mechanism suitable for controlling the rotational movement of the support member 26

about the second axis of rotation y2.

With reference now to Figure 14, in the case wherein the machine is provided with a
plurality of support devices 20, the cam-shaped control members 36 of the support devices
20 are preferably connected to each other, for example by means of a first rod 52, so that
they may be simultaneously moved in the longitudinal direction and then simultaneously
control the rotational movement of the pivoting arms 22 about the respective axes of
rotation yl. The longitudinal translational movement of the rod 52 is controlled by a single

actuation unit, preferably an electromechanical actuation unit, comprising for example an
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electric motor 54 coupled to a motion conversion mechanism 56 (for example, a screw and
nut mechanism) arranged to convert the rotary motion generated by the electric motor 54
into translational motion of the rod 52, and hence of the cam-shaped control members 36
connected thereto. Likewise, as shown in Figure 15, the racks 50 of the support devices 20
are also preferably connected to each other, for example by means of a second rod 58, so
that they may be simultaneously moved in the longitudinal direction and thus
simultancously control the rotational movement of the support members 26 about the
respective axes of rotation y2. The longitudinal translational movement of the rod 58 is
controlled by a single actuation unit, preferably an electromechanical actuation unit,
comprising for example an electric motor 60 coupled to a motion conversion mechanism
62 (for example, a screw and nut mechanism) arranged to convert the rotary motion
generated by the electric motor 60 into translational motion of the rod 58, and thus of the

racks 50 connected thereto.

The operation of the support device 20 described above will now be explained, with
particular reference to the case of a machine 10 comprising a plurality of support devices

20.

The support device 20 may take a first operating condition wherein the pivoting arm 22 is
fully lowered. This operating condition (which may be seen both in Figure 8 and in Figure
la, as far as the first support device 20 is concerned) is obtained by discharging both the
pneumatic cylinders 30 and 30' of the linear actuator 28. With the support device 20 in this
condition, the tube-carrying carriage 14 may pass over the support device 20 in its feed
movement towards the steady rest 18, without the risk of interference with the support

device.

The support device 20 may also take a second operating condition wherein it is able to
support the tube T to be worked by means of the cylindrical roller 24. This operating
condition (which may be seen in Figures 9 and 10, as well as in Figure la, as far as the
second and third support devices 20, in the order from the tube-carrying carmriage 14 to the
steady rest 18, are concerned) is obtained by supplying air under pressure to both the

pneumatic cylinders 30 and 30' of the linear actuator 28. The resulting extension of the
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pneumatic cylinders 30 and 30' produces a rotation of the pivoting arm 22 about the first
axis of rotation y1 until the rotating wheel 38 (which, as already said, is supported by the
pivoting arm 22) abuts against the control surface 36a of the cam-shaped control member
36. At this point, by virtue of the cooperation between the cam-shaped control member 36
and the rotating wheel 38 the angular position of the pivoting arm 22 about the first axis of
rotation y1, and hence the vertical position of the cylindrical roller 24, may be adjusted so
as to constantly ensure that the cylindrical roller 24 is in contact with the tube T to be
worked, even in the case of a tube having a non-circular cross-section that is rotated by the
tube-carrying carriage 14 about its axis during machining. As explained above, this
adjustment operation is carried out by suitably controlling, by means of the actuation unit
comprising the electric motor 54 and the motion conversion mechanism 56, the
translational movement of the first rod 52 to which the cam-shaped control members 36 of

the various support devices 20 are connected.

The support device 20 may finally take a third operating condition, wherein it is able to
support the tube T to be worked by means of the support member 26. This operating
condition (which may be seen in Figures 11 to 13, in addition to Figure 1b) is obtained by
discharging one of the two pneumatic cylinders 30 and 30" (in particular the pneumatic
cylinder 30") of the linear actuator 28, so as to lower the pivoting arm 22 until the rotating
wheel 38 disengages from the control surface 36a of the cam-shaped control member 36.
With the pivoting arm 22 held in the angular position thus reached, the support member 26
is brought to the working position in which it is in contact with the tube T to be worked.
By suitably adjusting the angular position of the support member 26 about the second axis
of rotation y2 in the manner previously described, the contact between the support member
26 and the tube T is ensured at a given diameter of the arc-of-circumference profile of the
cavity 40 of the support member 26. Due to the fact that, in this operating condition, the
rotating wheel 38 no longer engages the cam-shaped control member 36, the latter may
continue to move longitudinally without causing rotation of the pivoting arm 22. This
allows to have at the same time some support devices 20 with the support member 26 in
the working position and other support devices 20 with the cylindrical roller 24 in the
working position, without the driving systems of the support members 26 and of the

cylindrical rollers 24 affecting each other.
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As 1s apparent from the foregoing description, a support device according to the present
invention may be used to overcome the drawbacks of the prior art mentioned above, owing
to the fact that a cylindrical roller or a variable-profile support member may be
alternatively used to support the tube to be worked. Moreover, both when the cylindrical
roller is used and when the support member is used to support the tube to be worked, the
support device is able to continuously adjust the position of the cylindrical roller or of the
support member in order on the one hand to ensure continuous contact with the tube and on
the other to keep the longitudinal axis of the tube aligned with the axis defined by the tube-

carrying carriage and the steady rest.

Naturally, the principle of the invention remaining unchanged, the embodiments and
manuifacturing details may widely vary compared to those described and illustrated purely
by way of a non-limiting example, without thereby departing from the scope of the

invention as defined in the accompanying claims.
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Claims

1. Support device (20) for supporting a tube (T) on a tube working machine (10), particularly a
laser tube cutting machine, the device (20) comprising

a pivoting arm (22) arranged to be rotatably supported at an end thereof by a base (12) of the
machine (10) for rotation about a first axis of rotation (y1) oriented transversely to the direction
of the longitudinal axis (x) of the tube (T) as the tube (T) is being fed by a tube-carrying carriage
(14) of the machine (10) to a working head (16) of the machine (10),

a cylindrical roller (24) mounted at the opposite end of the pivoting arm (22) with its axis
oriented parallel to the first axis of rotation (y1),

a first driving system (28,36,38) for controlling the angular position of the pivoting arm (22)
about the first axis of rotation (y1), characterized in that the device further comprises a
variable-profile support member (26) rotatably mounted at the free end of the pivoting arm (22)
for rotation about a second axis of rotation (y2) parallel to the first axis of rotation (y1), wherein
the support member (26) has a cavity (40) for receiving the tube (T) whose cross-sectional profile
has a variable size depending on the angular position of the support member (26) about the sec-
ond axis of rotation (y2), and wherein the support member (26) is movable, by rotation about the
second axis of rotation (y2), between a working position, in which the support member (26)
receives the tube (T) in the cavity (40), and a non-working position, in which the support member
(26) is placed underneath the cylindrical roller (24), thereby allowing the tube (T) to be supported
on the cylindrical roller (24), and a second driving system (42, 44, 46, 48, 50) for controlling the
angular position of the support member (26) about the second axis of rotation (y2).

2. Support device according to claim 1, wherein the cavity (40) of the support member (26)
has a cross-sectional profile whose size progressively increases in a given direction of rotation of
the support member (26) about the second axis of rotation (y2).

3. Support device according to claim 1 or claim 2, wherein the cavity (40) of the support
member (26) has a cross-sectional profile shaped as an arc of circumference.

4. Support device according to any of the preceding claims, wherein the cylindrical roller
(24) is arranged with its axis coinciding with the second axis of rotation (y2).

5. Support device according to any of the preceding claims, wherein said first driving
system (28, 36, 38) comprises a linear actuator (28) arranged to be hinged at an end thereof to the
base (12) of the machine (10) and at the opposite end to the pivoting arm (22), whereby an
extension and retraction movement of the linear actuator (28) results in a rotational movement of
the pivoting arm (22) about the first axis of rotation (y1).

6. Support device according to claim 5, wherein the linear actuator (28) comprises first and
second pneumatic cylinders (30, 30°), each of which has a body (32, 32”) and a rod (34, 34°),
wherein the bodies (32, 32”) of the first and second pneumatic cylinders (30, 30) are attached to
each other with the respective rods (34, 34”) facing towards opposite sides, and wherein the rod
(34) of the first pneumatic cylinder (30) is arranged to be hinged to the base (12) of the machine
(10) while the rod (34°) of the second pneumatic cylinder (30°) is arranged to be hinged to the
pivoting arm (22).
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7. Support device according to any of the preceding claims, wherein said first driving system
(28, 36, 38) comprises a cam mechanism (36, 38) having a cam-shaped control member (36)
arranged to be moved along a given direction of movement and a follower (38) which is
supported by the pivoting arm (22) and is arranged to cooperate with a control surface (36a) of
the cam-shaped control member (36), whereby a movement of the cam-shaped control member
(36) along said direction of movement brings about a rotational movement of the pivoting arm
(22) about the first axis of rotation (y1).

8. Support device according to any of the preceding claims, wherein said second driving
system (42, 44, 46, 48, 50) comprises a pinion (48), a rack (50) arranged to control the rotation of
the pinion (48) and a motion transmission mechanism (42, 44, 46) for transmitting the rotational
movement of the pinion (48) to the support member (26).

0. Tube working machine (10), particularly for the laser cutting of tubes (T), comprising a
base (12), a working head (16), a tube-carrying carriage (14) arranged to feed the tube (T) to be
worked to the working head (16), and a plurality of support devices (20) according to any of the
preceding claims, wherein the pivoting arm (22) of each support device (20) is rotatably
supported at an end thereof by the base (12) for rotation about a first axis of rotation (y1) oriented
transversely to the direction of the longitudinal axis (x) of the tube (T) as the tube (T) is being fed
by the tube-carrying carriage (14) to the working head (16).

10. Machine according to claim 9, comprising a first actuation unit (52, 54, 56) for

10. simultaneously actuating the first driving systems (36, 38) of some support devices (20) of
the machine (10) and a second actuation unit (60, 62) for simultaneously actuating the second
driving systems (42, 44, 46, 48, 50) of some support devices (20) of the machine (10).



