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(57) Abstract: A manipulating device (1) for lathes is described, in particular for vertical turret lathes including at least one tool-
holder saddle, of the type comprising at least a first and a second workpiece manipulator device (10,11) associated with the saddle,
such that by means of the displacement of the toolholder saddle the manipulator devices are displaceable between a station (C) for
loading workpieces (P) to be machined and a station (S) for unloading the machined workpieces, a workpiece table (4) of the lathe
being placed between the stations (C,S) to support the workpiece (P) during machining, wherein the first and the second manipulator
device (10, 11) are displaceable with movements independent of one another, at least in the direction (X) of displacement of the
toolholder saddle to and from the loading and unloading stations (C,S) and the workpiece table (4), in such a way that the distance
between the manipulator devices (10, 11) on the lathe is adjustable at least in that direction (X).
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Manipulating device for lathes, in particular for vertical turret lathes, and a
lathe including said device

Technical field

The present invention concerns a manipulating device for workpieces
subjected to machining in a lathe, in particular in a vertical turret lathe,
having the characteristics mentioned in the preamble of main claim 1.

Technological background

The invention finds a particular, although not exclusive, application in the
field of vertical turret lathes in which the workpiece to be machined is
disposed on a table or chuck rotating about a vertical axis, and wherein the
toolholder saddle or carriage is slidably mounted on a horizontal guide or
traverse also capable of vertical raising/lowering movements with respect to
the chuck.

Known solutions provide for the use of manipulating devices, provided on
the toolholder saddle, in particular comprising a pair of workpiece gripping
devices respectively mounted on one or the other of the opposed lateral
sides of the toolholder saddle. With this configuration, the gripping devices
provide for the loading of the workpieces to be machined and the unloading
of the machined workpieces, by means of the movement of the toolholder
saddle along the horizontal guide. A preferred configuration provides that a
workpiece loading station and a workpiece unloading station are
respectively positioned on the lathe on laterally opposed sides. In this case,
when the machining of a workpiece is completed, the saddle can be
displaced into a position in which one gripping device is located at the

loading station to take up a workpiece to be machined, and the other
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gripping device is located in axis on the chuck to take up the workpiece just
machined. Once the simultaneous gripping of the workpieces by both
manipulators has occurred, a subsequent movement of the saddle along the
guide brings it into a second position in which the device with the workpiece
to be machined is at the chuck and the device with the machined workpiece
is at the unloading station. In this way, by means of suitable dimensioning
of the distances between the loading and unloading stations and the chuck,
the result obtained is that the lathe itself, by means of the movement of the
toolholder saddle, undertakes the loading and unloading of the workpieces.
A technical solution of the aforesaid type, if the loading and unloading
stations provide workpiece conveyors equipped with mechanical stops for
arresting the workpiece, in particular at the loading station, in a
predetermined position so as to be grasped correctly by the gripping device,
has certain limitations.

In particular, the arrival at the loading station of workpieces to be machined
having different dimensions requires a different, corresponding positioning
of the mechanical stop necessary to compensate the dimensional
differences of the workpieces and to allow the manipulator, with the same
horizontal travel of the saddle, to position itself in axis with the workpiece in
order to grasp it correctly. This makes the loading/unloading sequence not
very flexible, involving additional times for the operations of registration of
the positioning of the mechanical stop, for which the intervention of
specialised personnel is required, all this having a deleterious effect on the
productivity of the production line in which the lathe having the loading and

unloading stations is positioned.
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Disclosure of the invention

The problem underlying the present invention is that of providing a
manipulating device for lathes and a lathe including such a device which are
structurally and functionally designed so as to make it possible to remedy
the limitations mentioned with reference to the prior art cited.

This problem is solved by the invention by means of a manipulating device
and a lathe which are produced according to the following claims.

Brief description of the drawings

Other characteristics and advantages of the invention will become clearer
from the following detailed description of a preferred exemplary
embodiment thereof illustrated by way of non-limiting example with
reference to the appended drawings, in which:
- Figure 1 is a diagrammatic front view of a manipulating device
according to the invention fitted to a vertical turret lathe,
- Figure 2 is a partial diagrammatic view, on an enlarged scale, of a
detail of the device of Figure 1 in two different configurations,
- Figure 3 is a diagrammatic front view of the manipulating device of
the preceding figures, shown in two different operating positions,
- Figure 4 is a view corresponding to that of Figure 1, of a configuration
of the device of the invention different from that of Figure 1.

Preferred embodiments of the invention

With reference to the drawings mentioned, the reference 1 indicates as a
whole a manipulating device, produced according to the invention, and
designed to be fitted to a lathe 2 with vertical turret 3. With particular

reference to Figure 1, the lathe 2, shown only diagrammatically, comprises
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a workpiece-holding chuck 4 rotating about a main axis Z, and arranged to
rotate the workpiece during machining. The lathe 2 further comprises a
guide or traverse 5 extending axially in a direction X, directed
perpendicularly to the axis Z, and on which one or more toolholder saddles
are guided parallel to the direction X. Since the configuration described is
referred to a lathe with a turret termed “vertical”, this being understood to
be the direction rising perpendicularly from the plane where the lathe rests
on the ground, reference will also be made hereinafter to the direction X as
the “horizontal” direction (perpendicular to the direction Z).

For the transfer of the workpieces to be machined, indicated by P in the
drawings, to and from the lathe, the lathe is associated with a loading
station C for the workpieces P to be machined and with a separate
unloading station S for the machined workpieces, the stations being
disposed on laterally opposed sides of the lathe and suitably spaced
therefrom. Each loading and unloading station is conveniently provided
with a respective conveyor belt for respectively feeding the workpieces P to
be machined to the lathe and for unloading the machined workpieces and
removing them from the work area. The reference 8 indicates the conveyor
belt to the loading station C, while 9 indicates a similar belt located in the
unloading station S.

Between the opposed ends of the belts 8, 9 the chuck 4 is positioned at
predetermined distances from the belts, preferably in an intermediate
position between them.

The manipulating device 1 comprises a first and a second manipulator,

indicated respectively by 10 and 11, each of which comprises a respective
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gripping device 10a, 11a, provided for example in the form of a pincer or
another similar item of equipment for gripping and manipulating the
workpiece P. Each manipulator 10, 11 is in addition rigidly connected to a
respective, different saddle 12,13, both the saddles being slidably mounted
on the guide 5 so as to be displaceable in the direction X with respective
movements independent of one another. In this regard, each saddle 12, 13
may be controlled by separate, different entraining means, for example of
the type including recirculating ball screws, or other similar systems for
transmission and conversion of the motion. In this way, owing to the
independent movements of the saddles 12, 13, the respective manipulators
10, 11 are displaceable, together with the corresponding saddles, with
movements independent of one another, in particular in the axial direction
X. The reference symbols X' and X”, for greater clarity, indicate the
respective directions of the axial strokes executed by the manipulators 10,
11. The result is that the distance, indicated by D, between the
manipulators, measured in the direction X, is therefore variable and may
conveniently be adjustable during the working cycle of the lathe, for the
function which will become clear hereinafter.

One or both of the saddles 12, 13 may be equipped with one or more tools
U, shown only diagrammatically in the drawings, and suitable for carrying
out the preselected machining operations for the workpiece P.

In the loading station C, at the free end of the conveyor belt 8 a mechanical
stop member 15 is provided which, by interfering with the travel of the
workpiece P along the belt, functions as a stroke limiter for arresting the

workpiece P in a preselected position relative to the belt. This positioning is
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selected to permit the manipulator 10 to position itself, in its travel along
X’, coaxially with the workpiece P to be picked up on the belt. Provision is
made for this positioning to take place in one of the end positions of the
travel of the manipulator along X'. In this position, a vertical movement of
the manipulator 10 parallel to the axis Z causes the gripping device 10a to
grasp the workpiece P on the belt 8.

The reference 16 indicates a further mechanical stop member capable of
being associated with the unloading belt 9 in a manner entirely similar to
that provided for in the belt 8 described above.

With reference to Figure 2, the references P’ and P” designate workpieces to
be machined, for example having axial symmetry, and which have different
diameters, indicated respectively by d’ and d”. Due to the effect of the
positioning of the stop member 15, the workpieces P’ and P” are therefore
out of axis with each other. This means that the manipulator 10, in order to
be brought into axis with the workpieces, must execute different strokes in
the direction X'. In particular, with respect to the workpiece P”, when the
workpiece P’ is fed to the belt, the manipulator is required to execute a
further stroke, indicated by L (equal to the interaxial distance between the
workpieces P’ and P”) to bring itself into a position coaxial with the
workpiece P’. In this case, owing to the fact that the manipulators 10, 11
are displaceable with independent movements, the supplementary stroke L
may be executed only by the saddle 12, no displacement of the saddle 13
being required. All this makes it possible to compensate the dimensional
differences of the workpieces P arriving on the belt 8, without requiring any

repositioning of the stop member 15, it being simply necessary to regulate
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the distance D between the manipulators, which may be previously
programmed according to the type of workpieces to be machined, fed to the
loading station. In a similar manner, compensation for such dimensional
differences may occur at the unloading station, where by means of a
movement along X", the sole manipulator, together with the saddle 13, is
displaced in a supplementary stroke, to obtain the positioning of same in
axis with the unloading position defined on the belt 9 by the stop 16. In
this case also, no repositioning of the stop 16 is therefore required when
machined workpieces P of different dimensions are unloaded. In an
alternative embodiment of the invention, provision is made that the
manipulators 10, 11 can be further displaceable along additional axes. In
particular, provision is made for the manipulator 10 to be displaceable along
an axis Z' directed parallel to the direction Z, and for the manipulator 11 to
be displaceable along a corresponding axis Z”, also parallel to the axis Z.
The movements along said additional axes may conveniently be provided to
be independent of one another. In this case they may be obtained by
means of independent movements of the respective saddles 12, 13 to which
the corresponding manipulators are rigidly connected. Alternatively, it is
possible to provide for each manipulator 10, 11 to be capable of a relative
movement, along the respective axis Z’, Z”, relative to its own
corresponding saddle 12, 13.

Figure 4 illustrates a configuration of the device of the invention different
from that of Figure 1, in which the saddle 13 is arranged for left-hand
mounting (viewing the drawing) with respect to the toolholder saddle 12,

unlike in Figure 1, in which the right-hand mounting of the saddle 13 is
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shown. In other words, the saddle 13 may be produced so that it can be
mounted on the right or on the left relative to the saddle 12, with suitable
linking of the manipulators 10, 11 to the respective saddles. In the
configuration of Figure 4, with left-hand mounting it is possible to
compensate the dimensional differences of the workpieces P, by means of
an additional stroke of the saddle 12, independently of the working stroke
of the toolholder saddle 13, this latter not therefore being influenced, in its
working stroke, by the arrival at the loading station C of dimensionally
different workpieces.

In operation, provision is made for the manipulating device 1 to be
displaceable between a first and a second operating state shown
respectively by solid lines and by dashed lines in Figure 3. In the first
state the manipulating device is positioned with the manipulator device 10
at the belt 8, where it is located in axis with a workpiece P to be machined,
and with the manipulator device 11 located in axis with the chuck in which a
machined workpiece P is locked. With corresponding vertical movements for
lowering of the manipulators 10, 11, the workpiece P to be machined is
grasped by the manipulator 10 and the machined workpiece P is grasped by
the manipulator 11. With a subsequent vertical raising followed by a
horizontal movement of the saddles 12, 13, the manipulators are brought
into the second operating state (dashed lines in the drawing), in which the
manipulator device 10 is brought into axis with the chuck 4 and the device
11 is brought to the unloading belt in order to deposit the machined
workpiece on the belt itself. A vertical lowering movement of the

manipulators completes the step in which the workpiece P to be machined is
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positioned by the manipulator 10 on the chuck and the machined workpiece
is moved by the manipulator 11 onto the unloading belt. It is to be
understood that when workpieces P of different dimensions follow one
another, by means of the additional movements, independent of one
another, of the manipulators, the dimensional differences of the workpieces
are compensated, without requiring repositioning or displacement of the
stop members on the belts 8, 9.

The invention thus solves the problem posed, providing the advantages
mentioned above compared with the known solutions.

In particular, there will be greater flexibility of the loading and unloading
phases of the lathe by means of the manipulating device according to the
invention, in particular when workpieces or batches of workpieces to be
machined which are dimensionally different from one another are fed to the

lathe.
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CLAIMS

1.

Manipulating device (1) for lathes, in particular for vertical turret
lathes including at least one toolholder saddle, of the type
comprising at least a first and a second workpiece manipulator
device (10, 11) associated with said saddle, such that by means of
the displacement of said toolholder saddle said manipulator devices
(10, 11) are displaceable between a station (C) for loading
workpieces (P) to be machined and a station (S) for unloading the
machined workpieces, a workpiece table (4) of said lathe being
placed between said stations (C, S) to support the workpiece (P)
during machining on the lathe, characterized in that said first and
second manipulator device (10, 11) are displaceable with
movements independent of one another, at least in the direction (X)
of displacement of the toolholder saddle to and from said loading
(C)and unloading (S) stations and the workpiece table (4), in such a
way that the distance between said manipulator devices (10, 11) on
the lathe is adjustable at least in said direction (X).

A device according to claim 1, wherein said devices (10, 11) are
displaceable with movements independent of one another in a first
direction (X', X") substantially perpendicular to the axis (Z) of
rotation of the workpiece table (4) associated with the lathe.

A manipulating device according to claim 2, wherein said first and
second manipulator device (10, 11) are capable of being mounted
on respective, different saddles (12, 13) controlled with movements

independent of one another, in at least said first direction (X', X").
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A device according to claim 3, wherein said first and second
manipulator device (10, 11) are displaceable, independently of one
another, in a further, second direction (Z’, Z") perpendicular to said
first direction.

A device according to claim 4, wherein said second direction (Z’, Z")
is parallel to the axis (Z) of rotation of the workpiece table (4).

A device according to claim 4 or claim 5, wherein said saddles (12,
13) are displaceable with movements independent of one another,
parallel to said second direction (Z’, Z"), each of said manipulator
devices (10, 11) being rigidly connected to the corresponding saddle
(12, 13).

A device according to claim 4 or claim 5, wherein each of said
manipulator devices (10, 11) is capable of being displaced relative
to its own corresponding saddle (12, 13), parallel to said second
direction.

A lathe, in particular with vertical turret, comprising at least one
toolholder saddle and a rotating workpiece-holding chuck, said at
least one saddle being arranged to be displaced between a station
(C) for loading workpieces (P) to be machined and a station (S) for
unloading machined workpieces, a workpiece table (4) being placed
between said stations (C,S), the lathe comprising a manipulating
device (10, 11) for manipulating said workpieces (P) and produced

in accordance with one or more of the preceding claims.
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