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Description

The present invention relates to a safety valve for
apparatus operating with fluid under pressure and, par-
ticularly, a valve of the double-body parallel-flow type
used to control clutches and/or brakes of presses fed
with compressed-air.

For instance, pneumatic presses are universally
recognised as particularly dangerous machines and are
therefore subject to very restrictive safety norms every-
where.

The safety valve constitutes an essential part of the
organs of control of a press and must ensure that the
supply of pressurised fluid in each phase of the operat-
ing cycle is stopped in the event of a malfunction of the
same valve. For instance, if there is a leak in the valve,
the supply of pressurised fluid to the apparatus must be
stopped and provision must be made for venting the
pressurised fluid in the apparatus to the atmosphere.
Moreover, the resumption of the normal operation must
only be possible after correct operation has been
restored.

Safety valves of the double-body parallel-flow type
generally comprise an inlet port for the pressurised
fluid, an outlet port for the fluid going to the apparatus
and an exhaust port to vent the fluid of the apparatus to
the atmosphere. Inside the body there are a pair of
valve-sets, each of which is fitted with a working piston,
a shutter for closing the vent port to the atmosphere and
a shutter for blocking the passages connecting the inlet
port to the outlet port towards the apparatus. A pair of
pilot electro-valves allows the fluid to be fed under pres-
sure to both the pilot chambers when the press is
required to be activated.

To guarantee the safe operation of the valve, it is
necessary to reduce the section of some ducts along
the run of the pressurised fluid, e.g. at the fluid inlet port.

This limits the volume of the pressurised fluid
reaching the apparatus with consequent slowing of the
cycle of operation of the apparatus. In fact, if the incom-
ing volume to the apparatus is low, the nominal working
pressure cannot be reached in sufficiently short time.

An object of the present invention is to produce a
safety valve that allows the volume delivered to the
apparatus to be increased.

Another object of the present invention is to pro-
duce a safety valve in parallel that allows the delivery to
the apparatus to be controlled.

A further object of the present invention is to pro-
duce a valve to control the feed to pneumatic apparatus
that ensures a higher degree of safety compared to the
valves currently known.

These objects are achieved by the present inven-
tion, which relates to a safety valve of the double-body,
parallel-flow type for apparatus operating with fluid
under pressure, comprising at least a first inlet port for
the pressurised fluid, at least an outlet port for the fluid
going to the apparatus and at least a first exhaust port
to vent the fluid of the apparatus to the atmosphere; a
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pair of valve-sets, the respective stems of which are fit-
ted with respective working pistons which run in the
respective pilot chambers, with respective shutters for
closing the exhaust port venting to the atmosphere and
with respective shutters for blocking the passages con-
necting the first inlet port and the outlet port towards the
apparatus, the first inlet port comprising portions of duct
with reduced cross-section connecting with the respec-
tive inlet chambers; and a pair of pilot electro-valves
which enables or disables the fluid flow under pressure
to both the pilot chambers through the respective ducts
with its respective portions of reduced cross-section,
characterised by comprising a second inlet port to feed
fluid under pressure to the outlet port, as well as means
to intercepting the flow between the second inlet port
and the outlet port.

The additional feed allows an increase in the vol-
ume of pressurised fluid going to the apparatus when
the valve is activated, reducing the time taken to reach
the nominal operating pressure.

Particularly, the means for intercepting the flow of
fluid between the second inlet port and the outlet port to
the apparatus comprise a pair of distribution cursors
bound respectively to the valve stems opposite to the
working pistons.

The distribution cursors are bound to the common
valve-sets in a such way that they don't alter the princi-
ple of operation of the same valve.

The safety valve according to the invention can also
be used, if necessary, in place of any valve of known
type without necessarily causing modifications to the
plant for feeding the pressurised-fluid or to the appara-
tus controlled.

In particular, the distribution cursors run inside
respective antagonist chambers in fluid communication
with the respective inlet chambers through passages
drilled in the respective cursors.

These latter intercept a first channel in fluid commu-
nication with the antagonist chambers, with the inlet
chambers and with a pair of intermediate exhaust ports.
The presence of the intermediate exhaust ports
improves the safety factor of the valve since, in the case
of incorrect operation, the residual pressure is further
limited to below the threshold guaranteed by valves in
parallel currently known.

Moreover, the distribution cursors intercept a sec-
ond channel in fluid communication with the second
inlet port and with the said antagonist chambers in a
such way that the additional feed operates as soon as
the valve is activated.

According to an advantageous aspect of the
present invention, means are provided to regulate the
flow of fluid between the second inlet port and the sec-
ond channel. In this way, the volume of fluid of the addi-
tional feed can be regulated in a such way as to adapt to
the most varied operational requirements.

In particular, the means for regulating the flow of
fluid between the second inlet port and the second
channel comprise a piston, running in a control cham-
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ber, that intercepts a passage between the control
chamber and the second channel under the combined
effect of a force caused by elastic means and of a pilot
pressure applied in the same chamber through a device
for regulating the pilot pressure.

Further advantages and characteristics of the
invention will be more evident from the description that
follows, which is illustrative and not limiting and which
refers to the enclosed schematic drawings, in which:

- Figure 1 is a view in section of a valve according to
the invention in the non-activated or resting condi-
tion;

- Figure 2 is a view in section of a valve according to
the invention in the activated or excited condition;

- Figure 3 is a view in section of a valve according to
the invention in the jammed or unbalanced condi-
tion; and

- Figures 4A-4D are views in section of a detail of the
means for regulating the volume of additional feed-

ing.

Figures 1-3 show a valve according to the present
invention, i.e. a valve of the double-body, parallel-flow
type with dynamic control, in which a system of addi-
tional feeding has been inserted.

With reference initially to the Figure 1, the valve
comprises a body 100 in which are drilled a first inlet
port P of the pressurised fluid, at least one outlet port A
of the fluid to the apparatus (not shown) and at least one
first exhaust port R for venting the pressurised fluid to
the atmosphere.

Inside the valve body 100 there are fitted a freely
moving pair of valve-sets 13 and 14 with their respective
stems 113 and 114 to which are bound respective work-
ing pistons 109 and 110, running in their respective pilot
chambers 9 and 10 (Fig. 2).

To the stems 113 and 114 there are also bound
respective shutters 111 and 112 for closing the vent to
the atmosphere by obstructing the passages 11 and 12,
as well as respective shutters 15 and 16 that obstruct
the passages 115 and 116 connecting the first inlet port
P and the outlet port A. The inlet port P comprises por-
tions of ducts 23 and 24 with reduced cross-section
(flow reducers) communicating with respective inlet
chambers 27 and 28 of the pressurised fluid.

There are a pair of pilot electro-valves 1 and 2 in the
upper part which enable or block the feeding of the pres-
surised fluid to the pilot chambers 9 and 10 through the
respective ducts 117 and 118. The latter also comprise
respective portions 17 and 18 having reduced cross-
section (flow reducers) at the respective inlet chambers
27 and 28. A pair of connections CP on each of the
ducts 117 and 118 allows the pressure in each duct to
be measured during the operation of the valve.

The pilot electro-valves 1 and 2 comprise respec-
tive cores 3 and 4 that move with clearance in the
respective housings in such a way as to allow the evac-
uation of the residual fluid contained in the pilot cham-
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bers 9 and 10 through the vents 7 and 8 when the same
cores are in the closed position shown in Figure 1. The
closed position of the cores 3 and 4 is maintained by a
spring or other suitable elastic means.

According to the present invention, a second inlet
port PB (shown in more detail in the Figures 4A-4D)
which allows further pressurised fluid to be fed to the
outlet port A in addition to the fluid that passes through
the flow reducers 23 and 24.

The feed deriving from PB is intercepted by a piston
31 (described in more detail below) and by a pair of dis-
tribution cursors 19 and 20 bound to the stems 113 and
114 opposite the working pistons 109 and 110.

The distribution cursors 19 and 20 move inside
respective antagonist chambers 29 and 30, in which
there are moreover antagonist springs 21 and 22 which
act to return the valve sets 13 and 14 in their rest posi-
tion.

The cursors 19 and 20 are provided internally with
passages 35 and 36 respectively, which are in fluid
communication with the antagonist chambers 29 and 30
with the respective inlet chambers 27 and 28.

The distribution cursors 19 and 20 intercept a first
channel 25 which can be placed selectively in fluid com-
munication with a pair of intermediate exhaust ports 33
and 34 (as in Figure 1), or with the inlet chambers 27
and 28 (as in Figure 2). Moreover, the distribution cur-
sors 19 and 20 intercept a second channel 26 to either
close it (as in Figure 1) or for put it in communication
with the passages 35 and 36 inside the same cursors
(as in Figure 2).

In this way, the system of additional feeding is also
operated by the same valve-sets 13 and 14, thus main-
taining unchanged the original safety functions of these
types of valve. In other words, as will become clear from
the description of the operation below, the valve is able
to vent the feeding of one valve-set if the other valve-set
is not commutated simultaneously.

In the resting condition, shown in Figure 1, the pilot
electro-valves 1 and 2 are not excited and the cores 3
and 4, under the pressure of the springs, close the inlets
5 and 6 setting the pilot chambers 9 and 10 (visible in
Figure 2) in communication with the vents 7 and 8.

In the view of Figure 1, the valve-sets 13 and 14 are
positioned to the top by the antagonist springs 21, 22
and by the pressure in the inlet chambers 27 and 28. In
this way, the shutters 15 and 16 close the passages 115
and 116 respectively preventing the passage of the
pressurised fluid to the outlet port A to the apparatus.
The outlet port A is instead connected directly to the
exhaust port R through the passages 11 and 12.

In the rest position, the inlet chambers 27 and 28
are connected respectively to the antagonist chambers
29 and 30 through the passages 35 and 36 inside the
cursors 19 and 20, so as to balance the effect of the
pressure on the cursors 19 and 20. With the valve-sets
13 and 14 in this position, the channel 25 is connected
to the intermediate exhaust ports 33 and 34, while the
channel 26, which could be connected to the port PB of
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additional feeding by acting on the piston 31, remains
obstructed by both the cursors 19 and 20.

Figure 2 shows the valve in an activated or excited
condition. To allow the influx of air under pressure to the
pneumatic apparatus through the outlet port A, both the
pilot electro-valves 1 and 2 are fed electrically. In this
way, the cores 3 and 4 overcome the force of the springs
opening the passages of feeding 5, 6 and closing the
vents 7 and 8. The existing resting pressure on the pas-
sages 5 and 6 reaches the pilot chambers 9, 10 and
moves the valve-sets 13 and 14 to the lower part, by
acting on the working pistons 109 and 110. These latter,
lowering, close the passages 11 and 12 to the exhaust
port R by means of the respective shutters 111 and 112,
while the shutters 15 and 16 enable simultaneously the
influx of the pressurised fluid from the flow-reducers 23
and 24 to the outlet port A connected to the pneumatic
apparatus. Equally, the cursors 19 and 20 move, putting
the channel 25 and the channel 26 in fluid communica-
tion with the inlet chambers 27, 28 and with the antago-
nist chambers 29, 30 via the passages 35, 36 inside the
cursors 19, 20.

At this point, it is possible to get a desired increase
of pressure acting on the position of the piston 31 in
such a way as to activate the additional feeding deriving
from the port PB. As will be illustrated more in detail
below, the piston 31 could be activated by applying for
instance a suitable pilot pressure through the duct 32.

Figure 3 shows the valve in the unbalanced condi-
tion, a condition in which the feeding of air under pres-
sure to the outlet port of A must be prevented. In the
illustrated case, the hypothesis is that only the pilot elec-
tro-valve 1 is excited or, in an equivalent way, that only
pilot electro-valve 2 is not excited. In this case, the core
4 closes the passage of inlet 6 and opens the vent 8
evacuating the fluid from the chamber 9.

The valve-set 13 moves to the top under the pres-
sure of the spring 21 and of the pressure on the shutter
15. The passage 115 is obstructed while the passage
11 is opened to the exhaust port R. The valve-set 14
holds instead, the excited position.

The pressurised fluid deriving from the flow-reducer
24 only is conveyed to the exhaust port R through the
passage 11, therefore preventing the necessary pres-
sure developing at the outlet port A to activate the appa-
ratus connected to the valve. The fluid deriving from the
flow-reducer 24 is conveyed moreover to the intermedi-
ate exhaust port 33 through the channel 25, as well as
the fluid deriving from the additional feeding port PB
that flows through the channel 26, through the passage
36 and through the channel 25 up to the exhaust port
33.

The presence of an further exhaust port 33 (or 34)
operated by the same valve-sets of the valve improves
the safety factor of the valve according to the invention
compatred to the currently known valves.

The pressure on the duct 6, that could be measured
at the connections CP, also can be vented in a few
tenths of a second through the flow-reducer 18 through

10

15

20

25

30

35

40

45

50

55

the runs already described above. Therefore, when this
interval of time has elapsed, any further excitation of the
pilot electro-valve 2 produces no effect for lack of the
necessary pneumatic energy to operate the working
piston 109 in the chamber 9.

The valve remains therefore jammed in this posi-
tion. The unlocking of the valve from the unbalanced
position is only possible after both the valve-sets are
restored to the position rest (as in Fig. 1) to allow the
inlet pressure in the inlet chamber 28 and in the duct 6
to stabilise again.

As pointed out above, the valve according to the
invention is equipped with means for regulating the flow
of fluid between the second inlet port PB and the sec-
ond channel 26.

Figs. 4A and 4B show schematic views in section of
the said means of regulation in the position of exclusion
of the additional feeding deriving from the inlet port PB,
while Figs. 4C and 4D show the same means in condi-
tion of activation of the additional feeding.

The means of regulation comprise a piston 31,
moving in a control chamber 131, that opens and closes
a passage of communication 126 between the chamber
131 and the channel 26.

The piston 31 is positioned inside the chamber 131
under the combined effect of the pressure of a force
caused by the spring 231 and of a pilot pressure applied
in the control chamber 131, through a duct 32, from a
pilot pressure regulating device.

In function of the position assumed by the piston 31
in the corresponding chamber 131, the volume of fluid
deriving from the additional feeding port PB is regulated
and directed to the channel 26. It is thus possible to
modulate the volume sent by the additional feeding to
allow a gentle approach of the actuator controlled by the
valve.

Claims

1. Safety valve of the double-body, parallel-flow type
for apparatus operating with fluid under pressure,
comprising at least a first inlet port (P) for the pres-
surised fluid, at least an outlet port (A) for the fluid
going to the apparatus and at least a first exhaust
port (R) to vent the fluid of the apparatus to the
atmosphere; a pair of valve-sets (13, 14), the
respective stems (113, 114) of which are fitted with
respective working pistons (109, 110) which run in
respective pilot chambers (9, 10), with respective
shutters (111, 112) for closing the corresponding
passages (11, 12) for the fluid to the first exhaust
port (R), as well as with respective shutters (15, 16)
to block the connecting passages (115, 116)
between the said first inlet port (P) and the said out-
let port (A), said first inlet port (P) comprising por-
tions of duct (23, 24) with reduced cross-section
connecting with respective inlet chambers (27, 28);
and a pair of pilot electro-valves (1, 2) which ena-
bles or disables the flow of fluid under pressure to
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both said pilot chambers (9, 10) through respective
ducts (117, 118) with respective portions of
reduced cross-section (17, 18), characterised by
comprising a second inlet port (PB) to feed fluid
under pressure to said outlet port (A), as well as
means to intercept the flow between said second
inlet port (PB) and said outlet port (A).

A valve according to Claim 1, characterised in that
said means for intercepting the flow of fluid between
said second inlet port (PB) and said outlet port (A)
comprise a pair of distribution cursors (19, 20)
bound respectively to said stems (113, 114) oppo-
site to said working pistons (109, 110).

A valve according to Claim 1 or 2, characterised by
said distribution cursors (19, 20) moving inside of
respective antagonist chambers (29, 30) in fluid
communication with the respective inlet chambers
(27, 28) through passages (35, 36) in the said
respective cursors (19, 20).

A valve according to any of the preceding Claims,
characterised by said distribution cursors intercept-
ing a first channel (25) to set it selectively in fluid
communication with said inlet chambers (27, 28) or
with a pair of intermediate exhaust ports (33, 34).

A valve according to any of the preceding Claims,
characterised by said distribution cursors (19, 20)
intercepting a second channel (26) to close it or to
set it in fluid communication with said passages
(35, 36).

A valve according to any of the preceding Claims,
characterised by said distribution cursors (19, 20)
setting said first channel (25) in fluid communica-
tion with both said intermediate exhaust ports (33,
34) and obstructing the fluid communication
between said second channel (26) and said antag-
onist chambers (29, 30) when both the valve-sets
(13, 14) are in deactivated or rest position.

A valve according to any of the preceding Claims,
characterised by said distribution cursors (19, 20)
setting said first channel (25) and said second
channel (26) in fluid communication with said
chambers (27, 28, 29, 30) when both the valve-sets
(13, 14) are in activated or excited position.

A valve according to any of the preceding Claims,
characterised by said distribution cursors (19, 20)
setting said first channel (25) said second channel
(26) and any of the said chambers (28, 30; or 27,
29) in fluid communication with at least one inter-
mediate exhaust port (33; or 34) when one of the
said valve-sets (13; or 14) is in deactivated or rest
position, while the other of said valve-sets (14; or
13) is in activated or excited position.
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9.

10.

A valve according to any of the preceding Claims,
characterised by comprising means for regulating
the flow of fluid between said second inlet port (PB)
and said second channel (26).

A valve according to Claim 9, characterised by said
means for regulating the flow of fluid between said
second inlet port (PB) and said second channel
(26) comprising a piston (31), movable in a control
chamber (131), acting to intercept a passage (126)
between said chamber (131) and said second
channel (26) under the combined effect of a force
caused by elastic means (231) and of a pilot pres-
sure applied in said control chamber (131) through
a device for regulating the pilot pressure.
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