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Description

[0001] The object of the present invention is an auto-
matic control system for charging pressure accumulators
of a hydraulic press, for example for the pressing of non-
ferrous metals. In particular, the object of the invention
is a system for the automatic variation of the gas pre-
charge in piston accumulators.

[0002] As is known, piston accumulators belong to the
group of pressure accumulators and are used to ex-
change energy using the hydraulic system to which they
are connected. The piston accumulator is thus used to
accumulate pressure energy to be supplied to a use unit,
for example to the punching cylinders for the slide of a
press.

[0003] The piston accumulator consists of a cylinder
closed at both ends, wherein a sealed piston slides. The
piston divides the inside of the cylinder into two cham-
bers, one filled with gas (generally nitrogen) under suit-
able pressure and the other filled with the fluid of the
hydraulic system to which it is connected (usually oil).
[0004] The gas pressure must be chosen according to
the working conditions of the accumulator and represents
the pre-charge pressure.

[0005] Managing the gas pre-charge is an essential
and delicate aspect. To control and/or pre-charge and/or
adjust the pre-charge pressure of the piston accumulator,
a nitrogen cylinder and a suitable apparatus are used. If
the pre-charge pressure is lower than the value required
for the use unit, it is necessary to connect an inflation
tube to the apparatus on one side and to the nitrogen
cylinder on the other, slowly introducing the nitrogen into
the accumulator until reaching the established pressure.
Obviously, this operation must be performed for each
accumulator, and for each accumulator it is necessary
to have a nitrogen cylinder at a pressure corresponding
to the desired pressure so that the nitrogen may flow into
the accumulator. The operations of managing the gas
pre-charge are therefore complex, expensive and time-
consuming.

[0006] The object of the present invention is to resolve
the problems of the prior art while taking into account the
requirements of the industry.

[0007] This object is achieved by an automatic control
system for charging piston pressure accumulators,
wherein the variation of the gas pre-charge is obtained
by an automatic piloting.

[0008] This object is achieved by an automatic control
system for charging piston pressure accumulators ac-
cording to claim 1, as well as by a relative automatic
control method for charging piston pressure accumula-
tors according to claim 7 or 9. The dependent claims
describe preferred embodiments of the invention.
[0009] Further features and advantages of the inven-
tion will become clearer in the light of the detailed de-
scription of a preferred but not exclusive embodiment,
illustrated by way of non-limiting example with the aid of
the accompanying figures, wherein:

10

15

20

25

30

35

40

45

50

55

- figure 1 shows the complete diagram of an automatic
control system for charging accumulators according
to the present invention, in an example of embodi-
ment comprising a pre-charge station 20, a pump
station 30 and a plurality of use stations 40, each
comprising a piston accumulator connected to a re-
spective use unit;

- figure 2 shows in detail the pre-charge station 20 and
the pump station 30 of figure 1;

- figure 3 shows in detail a use station 40 of figure 1.

[0010] With reference to the aforementioned figure 1,
a system for automatically charging piston pressure ac-
cumulators, in accordance with the present invention, is
collectively indicated at 1.

[0011] The system 1 is designed to automatically vary
the gas pre-charge (for example nitrogen) of the accu-
mulators by means of a hydraulic piloting.

[0012] The system 1 comprises:

- a pre-charge station 20, which constitutes an accu-
mulation of gas to be used as a pre-charge for a
plurality of accumulators;

- aplurality of use stations 40, each comprising at least
one piston accumulator 41 intended to be charged
with a gas pre-charge;

- apre-chargeline 6 connecting the pre-charge station
20 to each use station 40;

- apump station 30, connected to the pre-charge line
6, suitable for managing the pressure connection be-
tween the pre-charge station 20 and each use station
40.

[0013] The pre-charge station 20 comprises a plurality
of gas cylinders 21, for example nitrogen, connected to-
gether. The set of such gas cylinders 21 constitutes a
gas battery, or a gas accumulation to be used as pre-
charge for a plurality of accumulators.

[0014] The pump station 30 comprises at least one pis-
ton accumulator 31 operated by a pump 32, preferably
hydraulic, which feeds the entire system 1 for automati-
cally controlling the charging of piston pressure accumu-
lators.

[0015] The pistonaccumulator 31 consists of acylinder
closed at both ends, wherein a sealed piston 310 slides.
The piston 310 divides the inside of the cylinder into two
chambers, one filled with gas (generally nitrogen) under
suitable pressure and the other filled with the fluid of the
hydraulic system to which it is connected (usually oil).
The piston accumulator 31 thus comprises a gas side G
and an oil side 0.

[0016] The piston accumulator 31 is connected, on the
oil side 0, to the pump 32, by means of a pair of valves
suitable for managing the pressure charging and dis-
charging steps. In particular, there is a valve 331 for
charging the oil and a valve 332 for discharging the oil.
[0017] The piston accumulator 31 is connected, on the
gas side G, to the pre-charge line 6, by means of a pair



3 EP 3 427 939 A1 4

of valves suitable for managing the pressure charging
and discharging steps. In particular, there is a valve 333
for charging the nitrogen and a valve 334 for discharging
the nitrogen.

[0018] The pump station 30 further comprises, both on
the gas side and on the oil side, safety valves 335 for
managing the overpressure of the system 1.

[0019] The pump station 30 also comprises, connected
to the gas side, digital pressure switches 336 for checking
the pre-charge pressure.

[0020] Each use unit 40 comprises at least one piston
accumulator 41.

[0021] The piston accumulator 41, exactly like the pis-
ton accumulator 31, consists of a cylinder closed at both
ends, wherein a sealed piston 310 slides. Also the piston
accumulator 41 thus comprises a gas side G and an oll
side 0.

[0022] The piston accumulator 41 is connected, on the
oil side 0, to ause unit42, for example a punching cylinder
for the slide of a press, to which it supplies pressure en-
ergy.

[0023] The piston accumulator 41 is connected, on the
gas side G, to the pre-charge line 6, by means of a valve
43 suitable for managing the pressure charging and dis-
charging steps, i.e. the charging and discharging with
nitrogen.

[0024] The use station 40 further comprises, connect-
ed to the gas side, a rupture disc 45 for managing the
overpressure of the system 1.

[0025] The use station 40 also comprises, connected
to the gas side, a digital pressure switch 46 for checking
the pre-charge pressure.

[0026] The use station 40 further comprises, connect-
ed to the gas side, a thermostat 44 for controlling the
temperature of the gas (nitrogen) so that, during the dis-
charge of the accumulator 41, such temperature never
falls below a well-defined limit threshold.

[0027] The automatic control method for charging the
accumulators 41 in the system 1 will be described here-
inafter.

[0028] Description of the operation for increasing the
pressure in the accumulator 41 of the use station 40, i.
e. to adjust the nitrogen pre-charge pressure which must
flow from the pre-charge station 20 to the use station 40.
[0029] The charge valve 333 of the pump station 30
(with the discharge valve 334 closed) is commanded to
open to put such station 30 in communication with the
pre-charge station 20 and to allow the nitrogen to charge
the accumulator 31 until an equilibrium of the pressures
is reached. At this point, the accumulator 31 is filled to
its maximum volume on the gas side G.

[0030] Along the pre-charge line 6, the charge valve
333 is commanded to close to disconnect the pre-charge
station 20, and the discharge valve 334, together with
the valve 43 of the desired use station 40, is commanded
to open to put the pump station 30 in communication with
the desired accumulator 41.

[0031] On the oil side of the accumulator 31 of the
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pump station 30, the charge valve 331 (with discharge
valve 332 closed) is then commanded to open to put the
accumulator 31 in communication with the pump 32. The
pump 32 is programmed to the desired use pressure.
The pump 32 then pressurizes the oil of the accumulator
31 which pushes (through the piston 310 within the ac-
cumulator 31) the gas (nitrogen) under pressure to the
accumulator 41 of the use station 40.

[0032] Upon reaching the desired pressure in the ac-
cumulator 41 of the use station 40, the discharge valve
334 of the pump station 30 and the valve 43 of the use
station 40 are commanded to close to disconnect such
station 40 from the pre-charge line 6.

[0033] In the pump station 30, on the oil side of the
accumulator 31, the charge valve 331 is commanded to
close and the discharge valve 332is commanded to open
to discharge the residual oil present in the accumulator
31.

[0034] The operation must be repeated for each of the
use stations 40 present in the system 1.

[0035] Description of the operation for reducing the
pressure in the accumulator 41 of the use station 40, i.
e. to adjust the pressure of the nitrogen pre-charge which
must flow from the use station 40 to the pre-charge station
20.

[0036] Firstof all, the discharge valve 334 of the pump
station 30 and of the valve 43 of the use station 40 are
commanded to open to connect such station 40 to the
pre-charge line 6 and allow the nitrogen to discharge from
the accumulator 41 into the accumulator 31.

[0037] Upon reaching the desired pressure in the ac-
cumulator 41 of the use station 40, the discharge valve
334 of the pump station 30 and the valve 43 of the use
station 40 are commanded to close to disconnect such
station 40 from the pre-charge line 6.

[0038] Along the pre-charge line 6, the charge valve
333 is commanded to open to connect the pump station
30 with the pre-charge station 20.

[0039] On the oil side of the accumulator 31 of the
pump station 30, the charge valve 331 (with discharge
valve 332 closed) is then commanded to open to put the
accumulator 31 in communication with the pump 32. The
pump 32 is programmed to the desired pressure. The
pump 32 then pressurizes the oil of the accumulator 31,
which pushes (through the piston 310 inside the accu-
mulator 31) the pressurized gas (nitrogen) into the cylin-
ders 21 of the pre-charge station 20.

[0040] Along the pre-charge line 6, the charge valve
333 is commanded to close to disconnect the pump sta-
tion 30 from the pre-charge station 20.

[0041] In the pump station 30, on the oil side of the
accumulator 31, the charge valve 331 is commanded to
close, and the discharge valve 332 is commanded to
open to discharge the residual oil present in the accumu-
lator 31.

[0042] The operation must be repeated for each of the
use stations 40 present in the system 1.

[0043] Thus in summary, in the control system 1 ac-
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cording to the present invention, a single pre-charge sta-
tion 20 is provided, dedicated to a plurality of use stations
40. Moreover, a pump station 30 is interposed between
the pre-charge station 20 and the use stations 40 for the
automatic piloting, i.e. control, of the pre-charge pressure
between the pre-charge station 20 and the use stations
40. Furthermore, the pump station 30 also comprises an
accumulator 31 connected to the pre-charge line and
commanded by a pump 32 (for example, hydraulic).
[0044] Innovatively, the automatic control system 1 for
charging piston pressure accumulators according to the
present invention, and the control method thereof allow
the gas pre-charge of each individual accumulator of the
use station to be varied by an automatic piloting.
[0045] Advantageously, therefore, the management
operation of the gas pre-charge is managed in common
for all the accumulators of the system 1 through a single
pre-charge station 20 comprising a plurality of nitrogen
cylinders 21. Moreover, the pressure corresponding to
the desired pressure (or use pressure) for each accumu-
lator 41 of the individual use station is managed auto-
matically by the pump station 30 and controlled by the
pump 32. The operations to manage the gas pre-charge
are therefore simplified, with a consequent reduction in
intervention times and costs.

[0046] It is clear that one skilled in the art may make
modifications to the above-described system and control
method thereof, all contained within the scope of protec-
tion as defined by the following claims.

Claims

1. Automatic control system (1) for filling piston pres-
sure accumulators for a press, comprising:

- a pre-charge station (20) comprising a plurality
of gas cylinders (21), for example nitrogen, con-
nected together;

- a plurality of use stations (40), each comprising
at least one piston accumulator (41) intended to
be charged with a pre-charge of gas;
-apre-charge line (6) connecting the pre-charge
station (20) to each use station (40);

characterized in that a pump station (30), connect-
ed to the pre-charge line (6), is inserted between the
pre-charge station (20) and the use station (40) and
is provided with a piston accumulator (31) actuated
by a pump (32) from which it receives pressure en-
ergy, adapted to handle the pressure connection be-
tween the pre-charge station (20) and each use sta-
tion (40) .

2. Automatic control system (1) according to claim 1,
wherein the accumulator (31) of the pump station
(30) comprises an oil side (0) and a gas side (G) and
is connected:
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- on the oil side (0), to the pump (32) by means
of a valve (331) to charge the oil and a valve
(332) to discharge the oil

- on the gas side (G), to the pre-charge line (6)
by means of a valve (333) to charge the nitrogen
and a valve (334) to discharge the nitrogen.

Automatic control system (1) according to claim 1 or
2, wherein the accumulator (41) of the use station
(40) comprises an oil side (0) and a gas side (G) and
is connected:

- on the oil side (0) to a use unit (42) to which it
provides pressure energy.

- on the gas side (G), to the pre-charge line (6)
by means of a valve (43) adapted to handle the
charging and discharging of the nitrogen.

Automatic control system (1) according to any one
of the preceding claims, wherein the pump station
(30) and/or the use station (40) comprises at least
one safety valve (335,45) for managing overpres-
sure, and/or at least one digital pressure switch
(336,46) for controlling the pre-charge pressure.

Automatic control system (1) according to any one
of the preceding claims, wherein the piston accumu-
lator (31,41) consists of a cylinder, closed at both
ends, wherein runs a sealed piston (310) which di-
vides the cylinder into two chambers, one filled with
nitrogen and the other with oil, and/or a thermostat
(44) for controlling the gas temperature.

Automatic control system (1) according to any one
of the preceding claims, wherein the pump (32) is a
hydraulic pump.

Automatic control method for charging the accumu-
lators (41) of the system (1) according to any one of
the preceding claims, comprising the steps of:

-increasing the pressure in the accumulator (41)
of the use station (40) through the following
steps:

-- opening a gas charge valve (333) of the
pump station (30) to put such station (30) in
communication with the pre-charge station
(20) and allowing the gas to charge the ac-
cumulator (31) until an equilibrium of the
pressures is reached;

-- closing the gas charge valve (333) to dis-
connect the pre-charge station (20), and
opening a gas discharge valve (334) of the
pump station (30) together with a gas valve
(43) of the use station (40) to put the pump
station (30) in communication with the ac-
cumulator (41) of the use station (40);
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-- opening an oil charge valve (331) of the
pump station (30) to put the accumulator
(31) in communication with the pump (32)
which pushes the gas under pressure to the
accumulator (41) of the use station (40) until 5
the desired pressure is reached;

-- closing the gas charge valve (334) of the
pump station (30) and the gas valve (43) of

the use station (40) to disconnect the station

(40) from the pre-charge line (6). 10

8. Control method according to claim 7, comprising the
final step of:

-- closing the oil charge valve (331) and opening 75
the oil discharge valve (332) of the pump station

(30) to discharge the residual oil present in the
accumulator (31).

9. Automatic control method for charging the accumu- 20
lators (41) of the system (1) according to any one of
the preceding claims, comprising the steps of:

- reducing the pressure in the accumulator (41)
of the use station (40) through the following 25
steps:

-- opening a gas discharge valve (334) of

the pump station (30) and a gas valve (43)

of the use station (40) to discharge the ni- 30
trogen from the accumulator (41) into the
accumulator (31) until the desired pressure

is reached;

-- closing the discharge valve (334) of the
pump station (30) and the valve (43) of the 35
use station (40) to disconnect such station
(40) from the pre-charge line (6);

-- opening a gas charge valve (333) for con-
necting the pump station (30) to the pre-
charge station (20); 40
-- opening an oil charge valve (331) and
closing the discharge valve (332) of the
pump station to put the accumulator (31) in
communication with the pump (32) which
pushes the gas under pressure into the cyl- 45
inders (21) of the pre-charge station (20)
until the desired pressure is reached;

10. Control method according to claim 9, comprising the
final step of: 50

-- closing the oil charge valve (331) and opening
the oil discharge valve (332) of the pump station
(30) to discharge the residual oil present in the
accumulator (31). 55
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