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£63. 4

P The press comprises a hydraulic oil circuit for controlling one or more extru-
sion pistons movable within corresponding cylinders. Such a circuit compris-
es a fixed displacement, circulation pump (11) operated by an electric motor
(12) with variable rotation speed. The hydraulic circuit comprises a main line
(20) and a branch line (30), along which a shutoff element (25) is arranged.
The hydraulic circuit (10) comprises a hydraulic control unit (50) comprising
a pilot valve (65) arranged along a pilot line (60) provided with a first seg-
ment (60C) communicating with the main line (20) and a second discharging
segment (60D). Said hydraulic unit (50) is provided to move the shutoff ele-
ment (25) between an opening position and a closing position of the branch
line (30) according to the difference between the oil pressure upstream of the
shutoff element (25) and that in the first segment (60C) of said pilot line (60).
The hydraulic circuit (10) further comprises a control element (51A, 51B)
which, in an activation condition, and as a result of the activation of said pilot
valve (65), determines a gradual increase of the pressure in the first segment
(60C) of said pilot line (60) and a corresponding gradual closing movement of
said shutoff element (25) causing a consequent gradual increase of the thrust
on the piston until the reference speed is reached.
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PRESS FOR EXTRUDING METAL MATERIAL
TECHNICAL FIELD
The present invention relates to a press for extruding metal material, which may be

steel, aluminum, copper, lead, a ferrous or non-ferrous alloy. In particular, the press
according to the invention is fed by at least one fixed displacement circulation pump
driven by an asynchronous electric motor.

BACKGROUND ART

Typically, an extrusion press comprises a plurality of cylinders in each of which a

piston moves, acting on the metal material, in plastic state, pushing it through a die
which configures the section of the extruded profile with the shape thereof.

The extrusion speed, i.e. the speed of the piston in the cylinder, is established on
the basis of various parameters, such as the extruded material type and the die
complexity. In this regard, the movement of the piston is controlled by means of a
hydraulic circuit which includes the use of a hydraulic pump driven by a motor. The
speed of the piston depends directly on the oil flow which is sent by the pump into
the cylinder.

In a first known embodiment, the hydraulic circuit is provided with a variable
displacement pump which is operated by an electric motor which turns at a constant
revolutions per minute. The speed of the piston thus varies according to the oll
volume which is sent by the pump according to the configuration assumed by the
flow regulating means integrated in the pump itself. The main drawbacks of this
embodiment are primarily in the use of constant speed motors, which must be kept
in constant actuation, also during the periods in which the press is not working.
Another drawback is represented by the cost of variable displacement pumps and
the complexity thereof, which requires frequent and accurate maintenance
interventions in order to contain possible component failures.

In order to overcome these drawbacks at least partly, it has been suggested and
used a hydraulic circuit in which a fixed displacement pump is provided and in which
the oil flow sent to the cylinder is adjusted by varying the revolutions per minute of

the motor which drives the pump. In particular, the variation of the revolutions per
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minute is obtained by intervening on the supply frequency of the electric motor.
Motors capable of rapidly varying their rotation speed are used to ensure fast
response time, i.e. a quick response of the circuit. In particular, electric motors with
a low moment of inertia are used.

In terms of energy saving, this second embodiment of the hydraulic circuit is more
advantageous than the first one described above. Indeed, with respect to constant
rotation speed motors, variable frequency motors can be activated only when they
are actually needed. Moreover, the use of a fixed displacement pump also appears
more advantageous because they are less costly, less complex and easier to
manage than variable displacement pumps.

In this second embodiment, the main drawback is encountered in the use and
management of electric motors with a low moment of inertia. Indeed, besides being
very expensive, this type of motors requires various ancillary systems to allow the
operation and requisite reliability thereof. These motors, for example, require a liquid
cooling system, which is particularly complicated to manage.

Given these considerations, it is the main task of the present invention to provide a
press for extruding metals and/or metal alloys which allows overcoming the
drawbacks and limits described above. In the scope of this task, it is a first object of
the present invention to provide a press in which the hydraulic circuit, responsible
for controlling the extrusion cylinders, comprises relatively inexpensive and
uncomplicated elements. It is another object to provide a press in which said
hydraulic circuit is configured so as to allow a controlled acceleration of the pistons
contained in the extrusion cylinders. It is a yet other object of the present invention
to provide a press wherein the hydraulic circuit is reliable and easy to be
manufactured at competitive costs.

SUMMARY

The present invention therefore relates to a press for extruding metal material
wherein said press comprises at least one cylinder in which piston for extruding said
metal material is movable. Such a piston is controlled by means of an oil hydraulic

circuit which comprises:
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- at least one constant displacement pump for circulating the oil, said pump being
connected to the cylinder by means of a main supply line and being operated by an
electric motor with a variable rotation speed;

- a branch line hydraulically connected to the main line at a branch point, wherein a
shutoff element is arranged along the branch line, which shutoff element is movable
between a first opening position and a closing position of said branch line;

- a control hydraulic unit, which acts on said shutoff element, to control the
movement thereof between said opening position and said closing position, wherein
said hydraulic unit comprises a pilot line, independent from said main line and from
said branch line, and a pilot valve operatively arranged along said pilot line which
identifies a first segment of said pilot line, communicating with said main line
upstream of said shutoff element, and a discharging segment of said pilot line; the
pilot valve, in an activation configuration, closes said discharging segment of said
pilot line and the movement of said shutoff element is determined by the difference
existing between the oil pressure in said branch line and the oil pressure in said
initial stretch of said pilot line;

- a control element, connected to said first segment of said pilot line, which, in an
activation condition, and after activating the pilot valve, determines a gradual
increase of the pressure in the initial stretch of the pilot line and a corresponding
gradual closing movement of the shutoff element.

Advantageously, the control element allows disengaging, at least in the initial step,
the acceleration of the piston from the acceleration of the electric motor. Indeed,
during such a step, the movement of the piston is determined by the gradual
increase of pressure induced by the control element, while the electric motor can
accelerate in times of the order of a second, i.e. in times conforming with the inertia
of a traditional three-phase electric motor, before the beginning of the piston
movement. Therefore, the use of motors with low moment of inertia can be avoided.
According to a first embodiment of the invention, the hydraulic element comprises
at least one tank hydraulically connected to the initial stretch of the pilot line. Such

a hydraulic element comprises at least one valve switchable between a non-
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activation state, in which said tank does not communicate with said initial stretch of
said pilot line, and an activation state, in which said tank instead hydraulically
communicates with said initial stretch of said pilot line.

Preferably, in this first embodiment, the hydraulic element comprises a plurality of
tanks, each of which is connected to the initial stretch of the pilot line upstream of a
corresponding pilot valve, and wherein, for each tank, said hydraulic element
comprises at least one corresponding valve, switchable between a non-activation
condition, in which said tank does not communicate with said initial stretch of pilot
line, and an activation condition, in which said tank instead hydraulically
communicates with said initial stretch of said pilot line.

According to another aspect, said tanks have different volumes.

According to a second embodiment, alternative to the first one indicated above, the
control element comprises a proportioning pressure valve, which allows the oil to
pass between an inlet and an outlet when the pressure at the inlet exceeds a
predetermined set-up value, wherein said inlet is connected to said initial stretch of
said pilot line and wherein said pressure set-up value is variable over time from a
minimum value to a maximum value.

BRIEF DESCRIPTION OF THE FIGURES

Further features and advantages of the invention will be more apparent from the

examination of the following detailed description of some preferred, but not
exclusive embodiments, illustrated by way of non-limiting example, with reference
to the accompanying drawings, in which:

- Figures 1, 2 and 3 diagrammatically show a first embodiment of a hydraulic circuit
of a press according to the invention in different configurations;

- Figure 4 is a diagram indicating possible acceleration curves of a piston of a press
according to the present invention;

- Figures 5 diagrammatically shows a second embodiment of a hydraulic circuit of a
press according to the invention.

The same reference numbers and letters in the figures refer to the same elements

or components.
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DETAILED DESCRIPTION OF THE PRESENT INVENTION
The present invention thus relates to a press for extruding metal material, which

may be steel, aluminum, copper, lead, metal alloys, ferrous or non-ferrous alloys.
The press according to the invention comprises at least one cylinder 2 comprising a
chamber 2A in which a piston 3 is movable. According to a principle known per se,
the piston 3 has the function of pushing the metal material through a die to obtain
an extruded metal profile.

The press comprises a hydraulic circuit 10 for controlling the movement of the piston
3. More precisely, the hydraulic circuit 10 is of the hydrodynamic type providing oll
as operating fluid. The hydraulic circuit 10 comprises a pump 11 for circulating the
oil which is driven by an electric motor 12. In particular, the pump 11 is a fixed
displacement pump and the electric motor is a three-phase asynchronous motor of
the conventional type.

The hydraulic circuit 10 comprises a main line 20, which connects the supply side
of the pump 11 to the chamber 2A of the cylinder 2. This latter can be single-acting
or double-acting according to operating configurations known per se to a person
skilled in the art. The main line 20 comprises a branch point A from which a hydraulic
branch 30 extends, along which a flow shutoff element 25 is provided. The hydraulic
branch 30 puts the main line 20 into communication with a discharge tank 35. In the
segment comprised between the branch point A of the main line 20 and the shutoff
element 25, the oil pressure is the same and corresponds exactly to that at said
branch point A.

The shutoff element 25 is movable between a first reference position and a second
reference position. The first reference position is characteristic of a complete
opening condition of the hydraulic branch 30, while the second reference position is
characteristic of a complete closing condition. More precisely, when the shutoff
element 25 occupies the first reference position, the entire fluid flow, supplied by the
pump 11, crosses the hydraulic branch 30 and is discharged into tank 35. On the
contrary, when the shutoff element 25 occupies the second reference position, the

flow through the hydraulic branch 30 is stopped and therefore the oil flows only in
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the main line 20.

The hydraulic circuit 10 comprises a hydraulic control unit 50 which can assume an
activation configuration as a result of which the closing movement of said shutoff
element 25 is activated. The expression “closing movement” indicates the
movement of said shutoff element 25 from said first reference position to said
second reference position.

For the purpose indicated above, the hydraulic control unit 50 comprises a pilot line
60 (dashed) independent from said main line 20, provided with an inlet 60A
connected either to the branch line 30 or to said main line 20. This means that at
said inlet 60A, said pilot line 60 branches off from said main line 20 or from said
bypass line 30, thus extending independently therefrom.

Said pilot line 60 further comprises an outlet 60B which allows draining the oil,
preferably into tank 35. The hydraulic unit 50 also comprises a pilot valve 65,
operatively arranged along said pilot line 60. The latter identifies an initial stretch
60C (or first segment 60C) of the pilot line 60 comprised between said main line 20
and said pilot valve 65 and a discharge segment 60D (or second segment 60D)
comprised between said pilot valve and said outlet 60B. In a deactivation condition,
the pilot valve 65 puts the inlet 60A and the outlet 60B into communication thus
precisely allowing discharge into the oil. In other words, in the deactivation condition,
the valve 65 puts the two segments 60C, 60D of the pilot line 60 into communication.
On the contrary, in an activation condition, the pilot valve 65 stops the oil flow
towards the outlet 60B, thus causing a pressure increase in the initial stretch 60C of
said pilot line 60. Preferably, but not exclusively the pilot valve 65 is a four-way and
two-position solenoid valve.

From the above, the oil can be discharged through the branch line 30, when the
shutoff element 25 occupies the first reference position (opening), and through the
pilot valve 65 when it is disabled. In particular, the branch line 30 is independent
from the unloading portion 60D of the pilot line 60. In other words, the branch line
30 does not communicate at any point with said discharge segment 60D.

The shutoff element 25 and the hydraulic control unit 50 interact so that the
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movement of the shutoff element 25 between the two reference positions indicated
above is determined by the pressure difference AP existing in the main line 20,
upstream of said shutoff element 25 (pressure P1) (pressure at said branch point A)
and said initial stretch 60C of the pilot line 60 (pressure P2).

According to the invention, the hydraulic control unit 50 comprises at least one
control element 51A, 51B connected to said initial stretch 60C of said pilot line 60.
In an activation condition thereof, and as a result of the activation of said pilot valve
65, said control element 51A, 51B determines a gradual increase of the pressure in
the said initial stretch 60C of the pilot line 60, thus determining a progressive closing
movement of the shutoff element 25. For the purposes of the present invention, the
expression “gradual movement” or ‘progressive movement’ of the shutoff element
25 means a movement which is completed in the order of tenths of a second, thus
excluding a movement of the ON-OFF type, i.e. a substantially instantaneous
closing (in the order of milliseconds) of the shutoff element 25 from this definition.
The gradual closing movement of the shutoff element 25 results in a corresponding
gradual reduction of the oil volume which goes to the discharge, and a
corresponding gradual increase in the oil volume sent towards the chamber 2A of
the cylinder 2 through the main line 20 of the hydraulic circuit 10. Therefore, the
increase of pressure P2 in the hydraulic control unit 50 ultimately determines an
increase of the pressure on the piston 3 to activate the movement thereof.
Advantageously, by controlling the progressive increase of pressure on the piston 3
it is possible to control the acceleration times of the piston itself releasing it from the
acceleration of the electric motor 12. Indeed, the electric motor 12 is at the optimal
rotation speed before the actuation of the pilot valve 65 and may be taken to said
speed with an acceleration implemented in a time in the order of a second. By
increasing the acceleration time, the electric motor 12 can absorb low currents with
respect to those normally required in the traditional solutions in which the piston 3
is accelerated only by the electric motor. At the same time, given longer acceleration
times granted to the electric motor 12, the latter may assume a conventional

configuration, i.e. not necessarily of the type with a low moment of inertia.
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In a first embodiment, the control element 51A comprises at least one tank 52A, 52B
connected branching from the first segment 60C of the pilot line 60 of the hydraulic
control unit 50. The expression ‘“connected branching” is meant to indicate a
condition for which the tank is connected to the initial stretch 60C through a further
hydraulic branch 53. The control element 51A comprises at least one valve 54A,
54B switchable between a deactivation condition, in which the tank 52A, 52B is not
connected to said first segment 60C, and an activation condition in which the tank
52A, 52B is connected to said segment 60C. The tank 52A, 52B is normally filled
with oil.

With reference to Figures 1 to 3, the control element 51A preferably comprises a
plurality of tanks 52A, 52B connected to said first segment 60C of the pilot line 60,
preferably through the same hydraulic branch 53. A corresponding valve 54A, 54B
is provided for each tank 52A, 52B which is switchable between an activation
condition and a deactivation condition in accordance to what has just been
described above. Preferably, the two valve 54A, 54B are four-way and two-position
solenoid valves. Preferably, the two tanks 52A, 52B have different volumes. The
control element 51A also comprises a discharge line 53B which allows the discharge
of the pressure of the tanks 52A, 52B when the corresponding valve is deactivated.
Figure 1 shows the hydraulic circuit in a resting condition, i.e. before the activation
of the circulation pump 11 by means of the motor 12. In the condition illustrated in
Figure 1, the pilot valve 65 is deactivated and the shutoff element 25 occupies the
first reference position corresponding to the total opening of the branch line 30.

As soon as the electric motor 12 is activated, the pump 11 sends a fixed oil flow
which crosses the branch line 30. In this condition, diagrammatically shown in Figure
2, the oil also passes through the pilot line 60 (shown by dashed lines in Figure 2)
of the hydraulic control unit 50. The value of the pressure P1 in the branch line 30
corresponds to the value of the pressure P2 in the pilot line 60 (P1=P2) and
therefore the shutoff element 25 stably maintains the first reference position defined
above. In Figure 2, the double arrow indicates the path of the oil in the hydraulic

control unit 50, while the single arrow indicates the oil flow along the branch line 30.
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It is worth noting that in the discharging condition of Figure 2, the control element
51A does not intervene because the valves 54A, 54B thereof are deactivated.

With reference to Figure 3, when the pilot valve 65 is activated, the flow in the pilot
line 60 is stopped and the pressure P2 of the oil increases in the first segment 60C.
If neither valve 54A, 54B of the control element 51A is activated, the closing of the
pilot valve 65 would determine a very fast closing movement (in the order of
thousandths of a second) of the shutoff element 25. In this hypothesis, the
acceleration of the piston 3 would necessarily be entrusted to the action of the
electric motor 51. In order to make the movement gradual (preferably in the order of
tenths of a second) and therefore in order to gradually increase the pressure on the
piston 3, at least one valve 54A, 54B of the control element 51A is activated before
the activation of the control valve 65.

Thereby, as a result of the closing of the control valve 65 and due to the effect of
the hydraulic branch 53, the oil reaches the tank 52A by increasing the pressure
inside it. This pressure increase is transmitted in the branch line 53 and in the initial
stretch 60C of the pilot line 60. In Figure 3, the first segment 60C is indicated with a
double line, one dashed line and one solid. The gradual increase of the pressure P2
determines the progressive closing of the shutoff element 25 and the corresponding
increase in the quantity of oil sent to the piston 3.

The control element 51A thus uses the compressibility of the oil to gradually increase
the value of the pressure P2 inside of the controlling hydraulic unit 50 and ultimately
for increasing the pressure inside the main line 20, i.e. the acceleration of the piston
3. Therefore, according to which or how many valves 54A, 54B of the control
element 51 are activated, it will be possible to vary the response of the hydraulic
control unit 50 with reference to the closing of the shutoff element 25 or to the
acceleration of the piston 3. Indeed, the control element 51A allows setting the
acceleration times of the piston 3 without intervening in any manner on the electric
motor 12. When the closing of the shutoff element 25 is completed, i.e. when the
entire volume of oil processed by the pump 11 is sent to the cylinder 2 (branch line

30 closed), the electric motor 12 is already at speed to maintain the thrust on the



10

15

20

25

30

WO 2019/102410 PCT/IB2018/059256

piston 3 constant. It follows that, when the maneuver is started, the motor is already
at rotation speed.

This condition allows an advantageous containment of the current absorbed by the
motor in the starting step because the acceleration of the motor can be achieved in
terms of a second and not of a tenth of a second.

The chart in Figure 4 shows some acceleration curves (C1, C2, C3, C4, C5) (speed
value over time) obtainable through the hydraulic circuit 10 of the press according
to the invention. In particular, these curves C1, C2, C3, C4, C5 refer to the time
needed to take the speed of the piston from a zero value to a reference value Vr.
The curve C1 represents an undesired condition of operation which would occur if
the control element 51 remains deactivated, i.e. if none of the tanks 52A, 52B is
inserted in the hydraulic circuit of the hydraulic control unit 50 following the closing
of the control valve 65. In this hypothesis, the acceleration of the piston C1 would
be instantaneous, i.e. implemented in the range of the order of thousandths of a
second. To support this acceleration curve, the peak current absorbed by the motor
12 would be very high and there would be a risk of mechanical damage to the
system.

The curves C2 and C3 respectively indicate the behavior of the hydraulic circuit 10
if a first valve 54A or a second valve 54B is activated respectively, and if the first
tank 52A, referred to the first valve 54A, has a lower volume than a second tank
52B, referred to the second valve 54A. The curve C4 instead shows the behavior if
both valves 54A, 54B are activated simultaneously, i.e. if both tanks 52A, 52B are
made to communicate with the first segment 60C of the pilot line 60 of the hydraulic
control unit 50.

By comparing the curves C2, C3 and C4, it can be noted that the increase of the
volume of the hydraulic circuit of the hydraulic control unit 50 determines an increase
in the acceleration times of the piston 3, i.e. makes this acceleration more gradual.
The expression “hydraulic volume of the hydraulic control unit 50” indicates the total
volume given by the sum of the volumes of the initial stretch 60C, of the branch line
53 and of the tanks 52A, 52B.

10
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Advantageously, acceleration times in the order of tenths of a second can be
achieved for the curves C2, C3 and C4. According to the operating conditions of the
press, determined for example by the step of the cycle of the press, one of the
curves C1, C2, C3, C4, C5 may be more suitable than the others. It will therefore be
possible to act on the control element 51, i.e. on the valves 54A, 54B, so as to obtain
a response corresponding to that of the curve considered to be most suitable for the
particular application. This possibility advantageously increases the press
operational versatility.

Referring again to Figure 4, the curve C5 provides an acceleration in the order of 1
second. It is worth noting that this acceleration time is compatible with the one
achievable by an asynchronous electric motor. Therefore, if the operating conditions
allow such a long acceleration time, the control element 51 could remain deactivated
and the acceleration of the piston 3 would be entrusted exclusively to the action of
the electric motor 12.

On the basis of the above, the control element 51A may therefore comprises only
on tank, two tanks (as diagrammatically shown in Figures 1 to 3) or a number of
tanks greater than two. Substantially, the configuration of the control element 51A
may change according to the application and/or according to the control possibilities
of the piston one desires to confer to the press.

In an alternative embodiment of the invention, shown in Figure 5, the control element
(indicated by reference numeral 51B) comprises a proportioning pressure valve 511.
This latter comprises an inlet 530A connected branching (branch line 530 or branch
530) with the first segment 60C of the pilot line 60 of the hydraulic unit 50 and an
outlet 530B connected to the second discharging segment 60D of the pilot line 60,
i.e. downstream of the control valve 65 to be discharged into the collection tank 35.
The proportioning pressure valve 511 allows the oil to pass from the inlet to the
outlet when the pressure at the inlet 530A exceeds a predetermined set-up value.
In this regard, the pressure at the inlet 530A corresponds to the pressure P2 which
intervenes on the shutoff element 25.

In order to achieve a gradual increase in the pressure P2, i.e. in order to control the

11
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acceleration time of the piston 3, the proportioning pressure valve 511 is configured
so that the set-up value is variable over time, preferably in continuous manner, from
a null value Po to a maximum value Pmax. When the set-up value is null Po, the valve
511 is opened and the branch 530 discharges. With the increase of the set-up value,
the volume of oil which crosses the valve 511 decreases and therefore the pressure
at the inlet 530a of the valve itself or the pressure P2 in the first segment 60C of the
pilot line 60 of the hydraulic unit 50 increases.

In a substantially resting configuration (shown in Figure 5), the pilot valve 65 is
deactivated and the shutoff element 25 occupies the first reference position
(completely open). Therefore, as a result of the activation of the electric motor 12,
the oil flow processed by the circulation pump 11 crosses the branch line 530 toward
the tank 35.

Following the activation of the control valve 65, the oil flow through the pilot line 60
of the hydraulic control unit 50 is prevented and therefore the oil is directed naturally
into branch 530 towards the pressure proportioning valve 511, the pressure set-up
value of which is initially zero. As said set-up value increases, the oil flow which
crosses the valve itself decreases and therefore the pressure P2 value increases in
the initial stretch 60C of the pilot line 60. This condition results in a progressive
movement of the shutoff element 25 and ultimately in a gradual increase in pressure
in the piston 3 and the pump 11.

So, in this embodiment, the acceleration times depend on the variation over time of
the pressure set-up values of the proportioning valve 511. Thus, the acceleration
times can be increased or decreased by decreasing or increasing respectively the
speed at which the pressure set-up values vary.

The valve 511 described above therefore allows obtaining the same technical effect
which can be achieved by means of the control element 51A described above when
commenting figures from 1 to 3. Indeed, through the two embodiments described
above, the piston 3 is initially accelerated by the pressure variation within
determined by the hydraulic control unit 50 and hence entirely irrespective of the

action of the electric motor 12. Thereby, the electric motor 12 can be gradually

12
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accelerated with an advantageous saving of energy.
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CLAIMS

1.

A press for extruding metal material, wherein said press comprises at least one
cylinder (2) in which a piston (3) is movable for extruding said material, wherein
said piston (3) is controlled by means of a hydraulic oil circuit (10) comprising:
- at least one fixed displacement pump (11) for circulating said oil, said pump
(11) being connected to said cylinder (2) by means of a main supply line (20)
and being operated by an electric motor (12) with a variable rotation speed;

- a branch line (30) hydraulically connected to said main line (20) at a branch
point (A), wherein along said brand line (30) a shutoff element (25) is arranged,
which is movable between a first opening position and a closing position of said
branch line (30);

- a control hydraulic unit (50) acting on said shutoff element (25) to control the
movement thereof between said opening position and said closing position,
wherein said hydraulic unit (50) comprises a pilot line (60), independent from
said main line (20) and from said branch line (30), and a pilot valve (65)
operatively arranged along said pilot line (60) which identifies an initial stretch
(60C) of said pilot line (60), communicating with said main line (20), and a
second discharging segment (60D) of said pilot line (60), wherein said pilot valve
(65), in an activation configuration, closes said second stretch (60D) and
wherein the movement of said shutoff element (25) is determined by the
difference (AP) existing between the pressure (P1) in said branch line (30) and
the pressure (P2) in said initial stretch (60C) of said pilot line (60);

- a control element (51A, 51B) connected at least to said initial stretch (60C) of
said pilot line (60), which, in an activation condition, and after the activation of
said pilot valve (65), determines a gradual increase of the pressure in said initial
stretch segment (60C) of said pilot line (60) and a corresponding gradual closing
movement of said shutoff element (25).

A press according to claim 1, wherein said hydraulic element (51A) comprises
at least one tank (52A, 52B) hydraulically connected to said initial stretch (60C)

of said pilot line (60), and wherein said hydraulic element (51A) comprises at
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least one valve (54A, 54B) switchable between a non-activation state, in which
said tank (52A, 52B) does not communicate with said initial stretch (60C) of
said pilot line (60), and an activation state, in which said tank (52A, 52B) instead
hydraulically communicates with said first segment (60C) of said pilot line (60).
A press according to claim 2, wherein said hydraulic element (51A) comprises
a plurality of tanks (52A, 52B), each of which is connected to said initial stretch
(60C) of said pilot line (60), and wherein, for each tank (52A, 52B), said hydraulic
element (51A) comprises at least one corresponding valve (54A, 54B),
switchable between a non-activation state, in which said tank (52A, 52B) does
not communicate with said initial stretch (60C) of pilot line (60), and an
activation state, in which said tank (52A, 52B) instead communicates with said
initial stretch (60C) of said pilot line (60).

A press according to claim 3, wherein said tanks (52A, 52B) of said hydraulic
element (51A) have different volumes.

A press according to claim 1, wherein said control element (51B) comprises a
pressure valve (511), which allows the oil to pass between an inlet (53A) and
an outlet (53B) when the pressure at said inlet (53A) exceeds a predetermined
set-up value, wherein said inlet (53A) is connected branching from said initial
stretch (60C) of said pilot line (60) and wherein said pressure set-up value is

variable over time from a minimum value (Po) to a maximum value (Pwvax).

15
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