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(57) Abstract: A tire changing machine (1) comprising a frame for a rotating clamping device (3) suitable for supporting a wheel
and place it in rotation around a work axis (A), a hooking tool (4) for hooking the tyre which is associable with the frame and is
provided with an elongated portion (5) to remove the bead, first sliding means (S) associable with the frame and suitable for moving
one between the rotating clamping device (3) and the hooking tool (4) along a first direction (D) substantially parallel to the portion
of the tool, second sliding means associable with the frame and suitable for moving the rotating clamping device and/or the hooking
tool along a second direction (E) substantially orthogonal to the portion of the tool, and also tilting means of the rotating clamping
device, characterized in that the tilting means are suitable for rotating around a tilting axis (B) parallel to the second direction (E).
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TYRE-CHANGING MACHINE
Technical Field

The present invention relates to a machine for the fitting and removal of tyres of

vehicle wheels. In particular, the present invention relates to a tyre-changing
‘machine. |

Background Art

As is known, to remove the tyre of a vehicle wheel from the relative rim, the
upper bead (also called “first bead”, or more generically “bead™) of the tyre
must first of all be detached from the edge of the rim on Which it is fitted
(operation also called “bead breaking”). Subsequently, the first bead is hooked
and removed from the edge of the rim (bead hook). Finally, the tyre is removed
from the rim by pushing it on the opposite side to the first removed bead. To be
able to fully remove the tyre from the wheel rim, bead breaking must also be
performed for the lower bead (also called “second bead”) of the same tyre.

‘To make such operations easier, the use is known of different types of
machines, so-called “tyre-changing machines”, suitable for both allowing the
- removal of the tyré from the‘ rim and for allowing the sub’sequent phase of tyre
fitting on the rim. '
Tyre-changing machines generally comprise a base frame, which supports a
rotating rim clamping device, which allows starting the rotation of the wheel
around a work axis. |

With the base frame is also associated an arm orthogonal to the work axis, on
which are generally fitted a bead pushing tool and a bead hooking tool.

The arm and/or the rotating clamping device are motor-driven so they can be
moved closer to one another.

To remove the tyre from the rim, the tyre bead is initially removed by means of
- the pushing tool or other equipment with which tyre-changing machines are
provided. Afterwards, the hooking tool is inserted between the bead and the
edge of the rim to grip-the edge of the bead, and is then moved away from the
rim, so as to remove the bead. v

During this operation, the tyre bead undergoes heavy stress and the tyre is

deformed in a more or less elastic way.
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To prevent excessive tyre deformation, some tyre-changing machines have a
“hooking tool fitted on the relative arm in a fotatable way around an axis
orthogonal to the rotation axis of the wheel.

During removal of the bead from the rim, the hooking tool is arranged with its
rotation axis tangent to the wheel rim and, during rotation, it always remains
~very close to such edge. Consequently, the edge of the bead does not move far
away from the rim and does not undergo particularly heavy stresses.

These tyre- changmg machines nevertheless have a number of drawbacks
including the fact that they are not always practical and easy to use.

In this respect, it must be noted that, while the inclination of the hooking tool
can be changed, that of the pushing tool cannot. In practice, the pushing tool
impacts against the tyre always with the same inclination and, sometimes, this
does not permit exercising a perfect thrust on the bead

In the [talian patent published with nr. IT 1.378.602 in the name of the same
holder of this application, a machine is described for fitting and removing the
tyres of vehicle wheels, comprising a supporting frame for a rotating clamping
device suitable for supporting a vehicle wheel and making it rotate around a
work axis, a tyre hooking tool which is associable with the frame and has an
elongated portion insertable longitudinally between the tyre bead and the wheel
rim for the extraction of the bead, and first and second sliding means associable
with the frame and suitable for moving the rotating clamping device and the
- hooking tool, respectively, along a first parallel direction and a second direction
orthogonal to the portion of tool. In this patent, the machine also comprises
tilting means of the rotating clamping device around a tilting axis orthogonal to-
such first and second direction. |

The tyre-changing machine described in such patent is more practical to use
than the previously known prior-art machines, but nevertheless still has hooking
tool positioning which is not perfect with respect to the tyre when the hooking
tool itself is inserted between the tyré bead and the edge of the rim to grip the
bead and then remove it from the wheel rim.

Description of the Invention

The applicant has faced the problem of providing a tyre-changing machine
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~ which is easy and practical to use for fitting and removing the tyres of vehicle
wheels, making it possible to considerably reduce ﬁtting/remOVal times,‘with a
consequent reduction in working, labour and maintenance costs.
Consequently, the present invention provides a tyre-changing machine like that
indicated in claim 1.
The -applicant of the present application has in fact surprisingly found that a
machine for .ﬁtting and removing vehicle wheel tyres, comprising at least a
supporting frame for at least a rotating clamping device suitable for supporting
at least a vehicle wheel and making this rotate around a work axis, at least a tyre
hooking tool which is associable with the frame and has a substantially
elongated portion insertable between the tyre bead and the wheel rim for the
extraction of the bead, first sliding means associable with the frame and suitable
for moving at least said hooking tool along a first direction Substantially parallel
‘to said tool portion, second sliding means associable with the frame and suitable
for moving at least said rotating clamping device along a second direction
substantially orthogonal to said tool portion, and furthermore tilting means of
said rotating clampihg device, characterised in fact that said tilting means are
suitable for rotating around a tilting axis parallel to said second direction, is able
to facilitate the insertion of the hooking tool between the bead and the edge of
the rim to grip the edge of the bead and then remove the tyre bead from the
wheel rim. |
In fact, thanks to the fact that the tilting means rotate around said tilting axis
substantially parallel to said second direction, instead of being orthogonal to
said second direction as in the aforementioned prior-art patent, the wheel can be
momentarily blocked, following said swinging, in an oblique position perfect
for allowing said hooking tool to be easily inserted tangentially in the inner
channel of the rim betWeen the bead and the edge of the wheel rim. Once the
hooking tool has been positioned this way, all it takes is a small rotation of the
rotating clamping device around the work axis for the hooking tool, following

vsuch wheel rotation, to raise the bead and move it above the rim. Because the
wheel is tilted, said small wheel rotation allows the hooking tool to move, above

- the rim, a larger portion of the bead, compared to the case wherein the wheel is
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arranged in horizontal position. This way, the detachment of the tyre bead from
the wheel rim is made easier and faster. o
Furthermore, thanks to the particular tilting of the wheel following the swinging |
around said tilting' axis, the hooking device manages to insert itself suitably
inside the internal rim channel, without having to be pressed at length against
the tyre before finding a suitable hooking point between the tyre and the rim.
| This way, the tyre-changing machine of the present invehtion has the further
advantage of ’pfeventing the hooking tool from damaging the tyre fdllowing
difficulty in inserting the hookirig tool itself between the bead and the edge of
“the rim, consequently also facilitating the daily job of the .operator of said
méc_hine. Furthermore,vthe tyre-changing machine of the present invention also |
has the further advantage of performing vehicle wheel tyre removal operations
more quickly than prior-art devices.
Another advantage stems frbm the fact that levers do not have to be used to -
further lift the bead, and consequently, there is no risk of the ftyre being cut by
the sharp parts of suéh levers.
Preferably, said.tilting means are suitable for rotating around said tilting axis so
the wheel is able to reach an angle between 0° and 45°, a preferred angle being
between 5° and 25°, more preferably between 10° and 20° with respect to the
tilting axis.
This way, an angle can be achieved that makes removal/fitting easier.
Preferably, said frame of the machine of the present invention comprises a
support base on the ground that supports said rotating cl.amping device.
Furthermore, preferably, the machine of the present invention comprises a
vertical supporting column (hereinafter also called “first column™) for said
hooking tool which is associated with said base.
Preferably, said hooking tool is fitted on an arm (hereinafter also called “first
arm”) associable with said supporting column, in a substantially horizontal
position. More preferaﬁy, said hooking tool is arranged substantially in vertical
position, along the longitudinal direction of the column.
This way, thanks to the fact that said tilting means are suitable for rotating

around a tilting axis parallel to said second direction, the distance remains
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constant between said column and the wheel positioned on said rotating
clamping device, for the entire duration of swinging. Vice versa, in the prior—ért
patent mentioned above; becaus‘e the swinging occurred around a tilting axis
orthogonal to said second direction, during swinging, the uppér edge of the
wheel tilted towards the column until it touched the column itself, thus
preventing perfect swinging.
This way, with the machine of the present invention, the advantage is obtained
that, once the distance has been adjusted between the clamping device and the
-column, this remains constant and such distance can therefore be adjusted so as
to be able to also use the machine of the present invention to remove/fit tyres of
special dimensions, because the wheel can be moved closer to the column than
was possible in the above-mentioned prior-art document, without running the
- risk, during swinging, ot‘ the wheel knocking against said column and therefore
also against said hooking device positioned on the column itself. In practice,
during swinging, the wheel fails to encounter any obstacle, thus permitting the
achievement of the desired tilt angle for better operation. : |
In one embodiment, said hooking tool is rigidly associated with said
substantially horizontal arm associable with said column.
In another embodiment, said hooking tool is supported by a tool holding device,
said tool holding device being associated with said arm, in correspondence to
the extremity of the arm on the opposite side of said column, and being able to
rotate around a rotation line along said arm.
Preferably, said tool holding device is able to ndt only support said hooking tool
but also other tools useful for the tyre ﬁtting/rerhoval operations, such as, e.g., a
blade or a pushing tool. The purpose of said blade is to penetrate between the
bead and the rim. Said pushing tool, preferably with a substantially truncated--
cone shape, can instead be used to make it easier to detach the tyre from the
wheel rim; in fact, especially in the cases of the wheel not having been handled
for a long period of time, the tyre tends to fasten itself onto the wheel rim to an
increasing extent, creating a strong adhesion force between tyre and rim, and
thus making its detachment difficult when necessary. To overcome such

adhesion force between the tyre and the rim, a pressure is therefore applied from
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above downwards by means of said pushing tool on the tyre when it is still
fastened to the rim, obtaining a detachment of the tyre itself from the rim, which
makes it easier to perform the tyre removal operations.

In one preferred embodiment, said tool holding device is able to support a first
tool, such as, e.g., said hooking tool, and a second tool, such as, e.g., said
| pressnre device or said blade, positioned in correspondence to the two opposite |
extremities of said tool holding device. This way, by making said tool holding
device rotate by 180°, one between said first tool and said second tool can be
brought, alternately, in correspondence to the lower part of the tool holding
device, i.e., in operating position in the direction of the wheel to be able to
easily operate on the wheel itself. In practice, if said first tool is to be used, a
check is made to see whether this is already in correspondence to the lower part
of the tool holding device and, if it is not, the tool holding device is made to
rotate by 180° to position said “ﬁrst' tool in such operating position. In the same
way, if said second tool is to be used, the same operations are performed on said
second tool described with reference to said first tool.

In another preferred embodiment, said tool holding device is able to support a
first tool, such as, e.g., said hooking tool, a second tool, such as, e.g., said
pressure device, and a third tool, such as, e.g., said blade, Said first, second and
third tool being positioned in a way substantially radicélly equidistant, at about
120° the one from the other. This way, by-making said tool holding device
rotate by 120°, one between said first, second and third tool can be brought,
alternately, in correspondence to the lower part of the tool holding device, i.e.,
in an operating position in the direction of the wheel to be able to easily operate
on the wheel itself, in the same way as has been seen above in the case of the
tool holding device only supporting a first and a second tool.

~ Preferably, said vertical supporting column of the machine of the present
invention also comprises a second arrn arranged in a position subsrantially :
horizontal to the first arm described above; more preferably, said_ second arm 1s
placed at a level of the column which is lower than said first arm. In the same
way as described above with reference to the first arm, said second arm also

has, at its extremity on the opposite side of the column, a rotatable tool holding
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device able to support tools useful in the tyre removal/fitting phase. This way,
€.g., a blade supported by the tool holding device present on the second arm can
be used to more easily free the second bead from the wheel rim once the first
bead has already been freed. '
Preferably, the machine of the present invention also comprises a second
column; preferably, said second column is arranged vertically on said base for
resting on the ground, in correspondence to a side of the base adjacent to that in
correspondence to which said above-described first column is arranged.
| Preferably, with said second colurﬁn is associated at least one arm, preferably at
least two arms, sliding along the vertical axis of said second column, at the free
extremity of each of said at least one arm being applied a roller, preferably with
frustoconical shape, having a central cavity.
This way, before beginning the tyre beadingloperations, the height of said at
least one arm of the second column can be regulated to bring the corresponding
roller in correspondence to the tyre when it is still well fastened to the wheel -
rim. The shape of said roller is such as to adapt to the shape of the tyre and
therefore, by applying a pressure downwards, the tyre can be detached from the
rim. | '
Preferably, said second column has at least two arms, arranged in symmetric
position with respect to the vertical axis of said second column, so the
corresponding rollers associated with them apply a pressure on the tyre in two
substantially diametrically opposite areas to make the detachment of the tyre
from the rim easier, winning particularly consistent resistances by the tyre to
detach from the wheel rim. | |
Preferably, said tilting means comprise a reduction gear tube integral with a
self-centering plate suitable for sustaining said rotating clamping device, said
self-centering plate having a pin around which the reduction gear tube swings
along said‘swinging axis parallel to said second direction. More preferably, said
reduction gear tube is integral with a reduction unit having a reduction gear
head. Preferably, said reduction gear is operétéd by a cylinder.
Preferably, said self-centering plate is sustained by two supporting uprights

fastened to the plane of said slide.
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Brief Description of the Drawings

Other characteristics and advantages of the present invention will become more
evident from the detailed description of a preferred, but not sole, embodiment,
illustrated purely as an example but not limited to the annexed drawings in |
which: \ ;

Figure 1 is a schematic and partial perspective view of a machine according to
the present invention;

Figure 2 is a schematic and partial side section view of the tilting means of the
machine according to the present invention, in a resting position;

Figure 3 is a schematic and partial front view of the tilting means of Figure 2, in
a tilting position.

Embodiments of the Invention

The following detailed description relates toa particular embodiment of a tyre-
changing machine 1 according to the present invention, without limiting its
contents. '

Reference must be initially made to Figure 1. The machine 1 comprises a frame
2 which supports at least one rotating clamping device 3 suitable for sustaining
a wheel R of vehicles and causing such wheel R to rotate around a work axis A.
Advantageously, the frame 2 comprises a base 6 for resting on the ground,
which supports the rotating clamping device 3 so the lattér is turned upwards.
From the base 6, a first supporting column 7 extends upwards, on the side part
of which, turned towards the rotating clamping device 3, is fitted a first arm 8
which extends horizontally with respect to the column 7, towards the rotating
clamping device 3 itself. At the free extremity of the arm 8, that on the opposite
side with respect to the column 7, a tool holding device 21 can be seen which is
rotatable around the rotation line Y along the arm 8. The tool holding device 21,
as shown in the Figure 1, supports, in correspondence‘to- its lower extremity, a
pushing tool 9 and, in correspondence to its upper ektremity, a hooking tool 4.
In this configuration, the pushing tool 9 is in use position towards the wheel R
and can be used to push the tyre downwards and thus make its detachment from
the rim of the wheel R easier. It is easy to appreciate however that, by making

the tool holding device 21 rotate by 180° around the rotation line Y, the hooking



WO 2014/174331 PCT/IB2013/000778
9

tool 4 and the pushing tool 9 end up in an inverted position with respect to that
shown in Figure 1, so that, this time, it is the hooking tool 4 which is in the use
position to carry out‘ the ﬁrst bead'breaking operation. The hooking tool 4 is
.arrz‘mged in a substantially vertical way downwards, paréllel to the erect
longitudinal side of the supporting column 7, and haVing an elongated portion 5,
suitable for being inserted tangentially between the first bead of the tyre and the
rim of the wheel R, for thellextraction of the first bead. |
Furthermore, the Figure 1 also shows a second | arm & arranged in a
substantially horizontal posiﬁori, at a lower level of the column 7 with respéct to
the first arm 8. In the same way as described above with reference to the ﬁrsf:
arm 8, the second arm 8’ also has, at its extremity on the opposite side of the
supporting column 7, a tool holding device 21 which is rotatable around the
rotation line Y’ along the second arm 8° and which is able to support, in
correspondence to its lower and upper extremities, a pushing tool 9’ and a
‘hooking tool 4°, the positions of which can be exchanged following a 180°
rofat_ion of the tool holding device 21°. This way, for example, the hooking tool
4’ associated with the lower second arm 8’ can be used to more easily free the
second bead from the rim of the wheel, once the first bead has already been
freed. | _
Furthermore, the Figure 1 also shows a second supporting cc')Iun'm‘ 22 arranged
vertically on the base 6 for resting on the ground, in correspondence to a side of
- the base 6 adjacent to that in correspondence to which the first column 7
described above is arranged. With the second column 22 are associated two
arms 23, 24 sliding along the vertical axis of the second cdlumn 22, arranged in
symmetric position with resp@ét to the vertical axis of the second column 22. At
the free extremity of each of the arms 23; 24 is fitted a corresponding roller 25,
26, with frustqcohical shape, having a central cavity. Such rollers 25, 26 can be
used to push the tyre downwards and thus make its detachment from the rim of
the wheel R easier. _ |
With the first column 7 are ‘associated the first sliding means S suitable for
‘moving the first arm 8 and the second arm 8’ (and with these the corresponding

tool holders 21 and 21° and the hooking tools supported by them) along a first
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direction D along the vertical direction of the first column 7.
In the same way, with the second column 22 are\ associated sliding means S’
suitable for moving the arms 23, 24 (and with them the corresponding rollers
25, 26) along the direction D’ along the vertical directioﬁ of the second column
22.
In one embodiment, such sliding means S and S’, in practice, consist of
- movement means for moving the arms along the respective columns and
comprise, e.g.,' hydraulic jacks (not sh’own),v fitted vertically inside the columns
7 and 22 and positioned between the frame 2 and the arms.
With the base 6 are also associated the second sliding means 10 suitable for
moving the rotating clamping device 3 along a second direction E orthogonal to
the first direction D, i.e., along a horizontal direction with réspect to the first
column 7. . A
Thé second sliding means 10 comprise rectilinear guide means along which is
fitted a slide 11, fitted on a frame 2, which supports the rotating clamping
device 3. The second sliding means 10 also have second hydraulic jacks (not
shown in the illustration) having one extremity associated integral with the
frame 2 and the opposite extremity which insists instead on one of the sleeves
of the slide 11. The second hydraulic jacks are in practice filled and emptied of
~ fluid under pressure to move the Arotating clamping device 3 towards the column
7 along the direction E. ‘
Advaﬁtageously, between the rotating clamping device 3 and the slide 11 are -
placed tilting means 20 which allow the rotating clamping device 3 to swing
around the tilting axis B parallel to the second direction E.
As can be better seen ih the Figures 2 and 3, in one embodiment of the tyre-
changing machine 1 of the present invention, the tilting means 20 are made up
of a reduction gear 12 operated by a cylinder 13, wherein the reduction gear 12,
positioned underneath the slide 11, has a head 14 inserted in and integral with a.
reduction gear tube 15, which protrudes beyond the plane of the slide 11. On
such plane of the slide 11 are fastened the vrespective bases of two fixed vertical
supporting uprights 16, 17 which support, in correspondence to their extremities

opposite those of their bases, a self-centering plate 18, integral with the
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movement of the reduction gear tube 15. The two supporting uprights 16, 17 are
fastened so their bases are in symmetric position with respect to the reduction
gear tube 15. Iﬁ correspondence to the lower part of the self-centering plate 18
a pin 19 is provided around which swings the redi_;ction gear tube 15, along the
tilting axis B parallel to the direction E towards the first supporting column 7.
Consequently, by operating the cylinder 13 by means of a motor, the reduction
- gear 12, its head 14, the reduction gear tube 15 and the self-centering plate 18,
on which is fitted the clamping .device 3 for the wheel R, are made to move by
swinging around the pin 19. This way, the swinging is achieved of the wheel R
around the tilting axis B parallel to the direction E towards the column 7.

A method will now be described below for simply and effectively removing the
tyre from the rim of a wheel R using the tyre-changing machine 1 of the present
invention. | _

A wheel R of a vehicle, made up of a rim around which a tyre is present, is
placed on the clamping device 3 to be able to extract the tyre from the rim.
Depending on how strong the adhesion is of the tyre to the rim and,
consequently, how must pressure has to be applied to loosen such adhesion and
therefore separate ‘[/he" tyre from the rim, a choice can be made whether to
vsubmit the tyre to the pressure applied by the pair of rollers 25, 26 associated.
with the arms 23, 24 of the second column 22 (in case a strong pressure has to
be applied on two diametrically opposite areas of the tyre) or to the pushing
‘device 9 associated with the arm 8 of the first column 7 (ih case a lesser
pressure is required to be applied on just one area of the tyre). In any case, by
continuing to lower the arms 23, 24_ or &8, the two rollers 25 and 26 or the
pﬁshing device 9, respectively, apply considerable pressure on the tyre, such as
to push it doanards, until it detaches from the rim of the wheel R.
Subsequently, the plane of the slide 11, and with it thé clamping device 3 and
the wheel R fitted on it, is moved closer to the first column 7 by means of first
sliding means S along the second direction E, until the wheel R is at a pre-
established distance from the first column 7 according to the type and sizé of
the tyre P.

The cylinder 13 is then operated to cause the reduction gear tube 15 to swing
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around the tilting axis B parallel to the second direction E towards the first
supporting column 7; integral with the reduction gear tube 15, the self-centering
plate 18, the clamping device 3 and, consequently, the wheel R also rotate. The
cylinder 13 is blocked when the wheel R is in oblique. position with an angle of
around 15° with respect to the horizontal plane. By starting the first sliding
means S, the tool holding device 21 is then lowered along the first direction D,
ie., along the vertical direction of the first supportmg column 7, until the
- elongated portion 5 of the hookmg tool 4, prev1ously positioned in
correspondence to the lower portion of the tool holding device 21 by means of a
180° rotation of the tool holding device 21 itself, comes into contact with the
wheel R. Such contact between the hooking tool 4 and the wheel R occurs in
correspondence to a point of the rim which is the closest possible to the column
7 and which is at a more or less intermediate height-of the wheel R betWeen the
- lowest point and the highest point of the wheel R with respect to the supporting
plane of the slide 11. In such contact point, ‘t‘he. hooking tool 4 has enough room
and ease of operation inside the rim and is therefore in such a position that its -
elongated portion 5 can be easily inserted tangentially in the rim channel
between the rim itself and the first bead of the tyre of the wheel R, without
having to force in any particular way against the tyre itself. At this point, the
hooking tool 4 lifts up the portion of the first bead in correspondence to the
hooking tool above the rim; by then making the wheel R rotate slightly around
the work axis A, thanks to the tilted position of the wheel, a major poftion of the
bead will find itself above the rim and, from here, after a few seconds, the entire
first bead of tne tyre will be extracted from the rim of the wheel R.
The rotation R is then blocked around the work axis A, the tyre being pushed
from below upwards byv means of a roller and then the second bea(i also being
lifted using the hooking tool 4’ associated with the second arm 8 to fully
extract the tyre from the rim. At this point, the cylinder 13 is operated so as to
return the clamping device 3 to horizontal position and remove the wheel R
from the tyre-changing machine 1 of the present invention.
Naturally, to persons expert in the field, many changes and variations to the

described preferred embodiments will be evident, while always remaining
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within the scope of the invention. v
Fdr example, a tyre-changing machine can be made wherein two distinct
clamping devices 3 are present, positionéd symmetrically with respect to the
first supporting column 7, suitable for accommodating on them two wheels R,
one for each clamping device 3, to be able to act separately and at the same time
on the two wheels R with the same tyre-changing machine. |
Consequently, the invention is not limited to the described preferred
embodiments, only illustrated by Way of example and in a non-limitative way,

but is defined by the following claims.
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CLAIMS |
1) Machine (1) for the fitting and removal of tyres of vehicle wheels (R)
comprising at least a supporting frame (2) for at least a rotating clamping device
(3) suitable for supporting at least a wheel (R) of vehicles and place it in
rotation around a work axis (A), at least a hooking tool (4) for hooking the tyre
which is 'assoAciable with said frame (‘2) and is provided with an elongated
portion (5) which can be inserted betweeﬁ the tyre bead of said wheel (R) and
the rim of said wheel (R) in order to remove said bead, first sliding means (S)
associable with said frame (2) and suitable for moving at least said hooking tool
(4) along a first direction (D) substantially parallel to said portion of the tool (5),
second sliding means (10) associable with said frame‘ (2) and suitable for
moving at least said rotating clamping device (3) along a second direction (E)
substantially orthogonal to said portion of the tool (5), and also tilting means
(20) of the rotating clamping device (3), characterized in that Fsaid tilting means
(20) are suitable for rotating around a tilting axis (B) pafallel to sai(i second
direction (E).
2) Machine (1) according to claim 1 wherein said frame (2) comprises a
ground level support base (6) which supports a slide (11) sustaining said
rotating clamping device (3).
3) Machine (1) according to claim 2 further comprising a supporting column
-~ (7) of said hooking tool (4), said supporting column (7) being associated with
said Support base (6). ' ‘ |
- 4) Machine (1) according to any one of the preceding claims wherein said
hooking tool (4) is mounted on an arm (8) which is substantially horizontal and
can be associated with said column (7).
5) Machine (1) according to any one of the preceding claims wherein said
hooking tool (4) is arranged in a substantially vertical manner.
6) Machine (1) according to any one of the preceding claims wherein said
hooking tool (4) is supported by a tool holding device (21), said tool holding
device (21) being associated with ‘said éu‘m (8) and being able to rotate around a
rotation line (Y) parallel to said arm (8).

7) Machine (1) according to any one of the preceding claims wherein said tool
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holding device (21) ié able to support at least said hooking tool (4) and a
| pushing tool (9). |
8) Machihe (1) according to ziny one of the preceding claims wherein said
tilting means (20) comprise a reduction gear tube (15) which is integral with a
self-centering plate (18) suitable for supporting said rotating clamping devirée
(3), said} self-centering plate (18) being pyovided with a pin (19) around which
the reduction gear tube (15) swings along said tilting axis (B) parallel to said
second directibn (B). |
9) Machine (D according to claim 8, wherein said reduction gear tube (15) is
integral \}vith a reduction gear (12) provided with a reduction gear head (14).
10) Machine (1) according to claim 9, wherein said reduction gear (12) is
operated by a cylinder (13). |
11) Machine (1) according to any one of claims 8 to 10, wherein said self-
centering plate (18) is supported by two supporting uprights (16, 17) fixed to the
plane of said slide (11). |
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