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(54) Spring-loaded pressure relief valve

(57) A spring-loaded pressure relief valve (1), par-
ticularly for containers of pressurized fluids, comprising
a valve body (2) that is associable with a container and
forms a discharge port (5) that is controlled by a main
piston (10); an auxiliary valve (50) is further provided,
which controls a venting port (53) and drives the inter-
vention of the main piston (10), such main piston being
accommodated in a cavity (11) that is formed in the valve
body (2) and is open in an axial direction on the opposite
side with respect to the venting port (53).
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Description

[0001] The present invention relates to a spring-load-
ed pressure relief valve, particularly for containers of
pressurized fluids.
[0002] As is known, spring-loaded pressure relief
valves are usually fitted on containers intended to con-
tain pressurized fluids; such valves are designed to pre-
vent the pressure from increasing beyond the limits for
which the container has been manufactured.
[0003] The operating principle of these valves is
based on the possibility to automatically discharge, with-
out further intervention except for the intervention pro-
duced by the pressure of the involved fluid, a certified
amount of fluid, so as to prevent the preset safety pres-
sure from being exceeded, furthermore, interrupting
such discharge when normal operating pressure condi-
tions are reestablished.
[0004] Currently known spring-loaded pressure relief
valves generally have a system for adjusting the open-
ing pressure of the valve that is based on the compres-
sion of a spring, which by acting on the flow control pis-
ton that closes the discharge port of the valve contrasts
the internal pressure that tends to open the piston.
[0005] The dimensions and shape of the port of the
valve are defined so as to minimize the force applied to
the spring in order to contrast the pressure inside the
container.
[0006] The direct action of the spring on the piston,
however, causes intense stress on the gasket of the
sealing device, which, by being generally made of plas-
tics acquires over time a deformation that corresponds
to the shape of the valve port, consequently altering the
initial set value.
[0007] In some cases, the difference between the in-
itial set pressure and the actual intervention pressure,
after a period of time that is not easy to quantify, exceeds
the intended safety value and the device must be re-
placed.
[0008] Clearly, this situation forces to proceed to pe-
riodic inspections, with considerable financial burdens
that can be further increased by the need to perform fre-
quent valve replacements.
[0009] In order to try to solve this problem, solutions
have already been devised, such as for example the one
disclosed in patent FR2671156, which describes a
spring-loaded pressure relief valve that, in order to re-
duce the force to be applied to the spring for contrasting
the pressure inside the container, uses an auxiliary
valve that controls a discharge port provided at a cham-
ber that is formed in practice by the main piston, which
has a passage that transfers into the chamber the pres-
sure inside the container.
[0010] When an overpressure occurs, the auxiliary
valve opens, and accordingly, since the pressure that
acts on the main piston decreases, such piston opens,
clearing a large port that allows the outward flow of the
fluid that was causing the overpressure in the container.

[0011] This type of valve suffers several drawbacks,
the first of which is constituted by the fact that the pres-
surized fluid is discharged in a radial direction with re-
spect to the valve body, accordingly causing consider-
able problems in applications on tanks that contain flam-
mable gases or liquids.
[0012] Furthermore, another problem is constituted
by the fact that when it is necessary to replace the aux-
iliary valve, the intervention performed inevitably re-
moves the setting of said valve and therefore in most
cases it is necessary to disassemble the valve com-
pletely and to replace and consequently set the auxiliary
valve directly at the factory, with the obvious associated
problems.
[0013] The aim of the invention is to overcome the
drawbacks noted above, by providing a spring-loaded
pressure relief valve, particularly for containers of pres-
surized fluids, that allows to optimize the outflow of pres-
surized fluids, with the possibility to convey them cor-
rectly outward without causing problems for the sur-
rounding environment.
[0014] Within this aim, an object of the invention is to
provide a relief valve in which it is possible to act on the
auxiliary valve, replacing it in situ, without having to
empty the container and without replacing the entire
valve or in any case without complex maintenance in-
terventions that are difficult to perform in situ.
[0015] Another object of the present invention is to
provide a spring-loaded pressure relief valve that thanks
to its particular constructive characteristics is capable
of giving the greatest assurances of reliability and safety
in use.
[0016] Another object of the present invention is to
provide a spring-loaded pressure relief valve that is easy
to obtain starting from commonly commercially availa-
ble elements and materials and is also competitive from
a merely economical point of view.
[0017] This aim and these and other objects that will
become better apparent hereinafter are achieved by a
spring-loaded pressure relief valve, particularly for con-
tainers of pressurized fluids, according to the invention,
comprising a valve body that is associable with a con-
tainer and forms a discharge port that is controlled by a
main piston, an auxiliary valve being further provided
which controls a venting port and drives the intervention
of said main piston, characterized in that said main pis-
ton is accommodated in a cavity that is formed in said
valve body and is open in an axial direction on the op-
posite side with respect to said venting port.
[0018] Further characteristics and advantages of the
invention will become better apparent from the descrip-
tion of some preferred but not exclusive embodiments
of a spring-loaded pressure relief valve, particularly for
containers of pressurized fluids, illustrated by way of
non-limiting example in the accompanying drawings,
wherein:

Figure 1 is a sectional view of the spring-loaded
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pressure relief valve in a first embodiment of the in-
vention;
Figure 2 is a view of a second embodiment of the
valve with a one-way valve applied thereto;
Figure 3 is a view of the relief valve with the one-
way valve shown in exploded view;
Figure 4 is a view of the relief valve with a different
solution for the seal of the main piston;
Figure 5 is a view of a third embodiment of the relief
valve with different means for guiding the main pis-
ton.

[0019] With reference to the figures, the spring-load-
ed pressure relief valve, particularly for containers of
pressurized fluids, according to the invention, generally
designated by the reference numeral 1, comprises a
valve body 2 that is provided with a threaded connector
3 for its connection to a container of pressurized fluid in
general.
[0020] The connector 3 delimits a passage 4, which
forms a discharge port 5 controlled by a main piston,
generally designated by the reference numeral 10.
[0021] The piston 10 is accommodated in a preferably
cylindrical cavity 11, which is formed in the valve body
2 and has, on the opposite side with respect to the dis-
charge port 5, an open end, designated by the reference
numeral 12, that forms in practice an outlet in an axial
direction.
[0022] As shown in Figures 1 to 4, the piston 10 has
a cylindrical piston body 15 which has, at its base, radial
wings 16 that act as a guide for the sliding of the piston
in the cavity 11, allowing to discharge the fluid when the
valve is activated.
[0023] As shown in Figure 5, it is also possible to pro-
vide a piston body, designated by the reference numeral
15a, that is predominantly cylindrical with a rim 17 that
engages radial ridges 18, which are formed monolithi-
cally with the valve body inside the cavity 11 and guide
the piston, with a solution that is constructively more ad-
vantageous than the preceding one.
[0024] The sealing element supported by the piston
10 can be of various kinds; thus, for example, as shown
in Figures 1 to 3, there is a flat sealing gasket, designat-
ed by the reference numeral 20, which is held in position
by a washer 21 on which there acts a nut 22 that screws
onto a threaded shank 23 or by means of a threaded
shank 23, which is arranged axially.
[0025] As shown in Figure 4, the seal is provided by
means of an annular gasket or O-ring 25, which is
formed on the face of the piston 10 and acts on a frus-
tum-shaped seat 26 formed by the port 5.
[0026] Optionally, as shown in Figure 5, the seal is
provided by means of a frustum-shaped gasket 27 that
is fitted on the piston 10.
[0027] The piston 10 is guided slidingly on a cylindri-
cal wall 30 that is arranged axially and is monolithically
connected to a spoked body 31, which is kept in position
by means of a threaded seat 32, as shown in Figures 2

to 5, or by means of an elastic ring 33, as shown in Fig-
ure 1.
[0028] The body 15 of the piston, which mates her-
metically with the cylindrical wall 30 by way of the inter-
position of a central gasket 35, forms a chamber 40,
which accommodates a main spring 41 that pushes
against the piston 10; the chamber 40 is connected to
the inside of the container by means of a channel 42
that has a small diameter and preferably runs axially.
[0029] At the other end, the chamber is connected to
an auxiliary valve, generally designated by the refer-
ence numeral 50, that engages a valve seat 51 formed
by the spoked body 31 and has an auxiliary valve body
52 that can be applied in the valve seat 51 and forms a
venting port 53 that is closed by means of an auxiliary
gasket 54 supported by an auxiliary piston 55. The pis-
ton 55 is pushed by an auxiliary spring 56, which acts
at its other end against a setting ring 57 that is set ac-
cording to the operated pressure and retains its setting
even if the auxiliary valve 50 is removed for replace-
ment; said replacement can be performed very rapidly
and easily, since the auxiliary valve is applied or re-
moved without thereby affecting the setting that deter-
mines the intervention value.
[0030] According to the embodiment of Figure 1, there
is a sealing element 51a that acts between the seat 51
and the body 52, whilst in the embodiments shown in
Figures 2 to 5 the seal for the chamber 40 is provided
by means of a sealing element 71 that is provided on
the central protrusion 70.
[0031] As shown in Figures 2 to 5, it is possible to pro-
vide at the venting port 53 a one-way valve, generally
designated by the reference numeral 60, having a frame
61 that can be connected at an intermediate port 62
formed by the spoked body 31.
[0032] In the frame 61 there is a ball-type flow control
element 63, which is pushed by a spring 64 of the one-
way valve in order to place the flow control element 63
so that it closes the intermediate port 62.
[0033] In this embodiment, the auxiliary valve, again
designated by the reference numeral 50, has a central
protrusion 70, which when the auxiliary valve is assem-
bled keeps the ball-type flow control element 63 spaced
from the intermediate port 62, so that normal venting
conditions are ensured.
[0034] If the valve 50 is removed, the ball-type flow
control element is automatically arranged in the closed
position.
[0035] For the sake of completeness in description, it
should be also added that the seat 51 of the valve body
can have, at its lower end, a radial opening, designated
by the reference numeral 59, to allow the discharge of
any fluid that flows through the venting port 53 toward
the cavity 11, preventing in any case deposits inside the
auxiliary valve.
[0036] When the pressure inside the container ex-
ceeds the preset level, the pressure inside the chamber
40 opens the venting port 53 by way of the retraction of
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the auxiliary gasket 54, and accordingly the pressure in
the chamber 40 decreases with respect to the value of
the pressure that is present inside the container, so that
the balance of the forces is altered and the main piston
10 opens with respect to the port 5, with a flow-rate that
is proportional to the size of the discharge port.
[0037] The discharged fluid, thanks to the particular
shape of the valve, is made to exit in an axial direction
and therefore does not interfere with other elements lo-
cated proximate to the valve.
[0038] Since the chamber 40 is connected to the in-
side of the container by means of the channel 42, which
has a smaller cross-section than the venting port 53 of
the auxiliary valve, the balance between the pressure
inside the chamber 30 and the pressure inside the con-
nector 4 can be restored only when the pressure inside
the chamber 40 allows the auxiliary piston 55 to close
the venting port 53 by means of the gasket 54.
[0039] When the pressure balance condition is pro-
duced, the main piston is returned by the spring 41 to
the closed position on the sealing seat 5 and the dis-
charge of the flow is interrupted.
[0040] With the arrangement described above, there-
fore, a separation is provided between the function of
adjusting the pressure at which discharge starts, which
is obtained by way of the auxiliary valve, which is small
and does not have pressure discharge capability re-
quirements, whilst the discharge function occurs by
opening the main piston that controls the discharge port
of the valve.
[0041] The geometric shape of the venting port of the
auxiliary valve, by not having requirements aimed at the
discharge flow-rate, can be given dimensions that pro-
vide the best distribution of the load applied by the spring
to the piston, and it is therefore possible to achieve a
reduced deformation of the gasket element, which al-
lows to limit over time the variation of the initial setting.
[0042] The closure of the discharge port by means of
the main piston is achieved partly by the action of the
spring 41 and partly by the action of the pressure of the
fluid inside the chamber 40, which acts in a balanced
manner on said piston.
[0043] In this manner, the gasket fitted to the main pis-
ton in order to close the discharge port 5 does not re-
quire a force that corresponds to the thrust determined
by the pressure that occurs inside the container, and ac-
cordingly its deformation is very limited over time and
does not cause significant functional variation effects.
[0044] Furthermore, the particular structure of the
valve, in addition to allowing discharge in an axial direc-
tion, allows to replace the auxiliary valve without having
to act on the remaining components of the valve, since
it is possible to remove the valve without acting on the
settings of the spring that pushes the auxiliary gasket.
[0045] It should also be noted that if the one-way valve
is provided, it is possible to remove the auxiliary valve,
preventing the discharge valve from opening the main
piston; in these conditions, thanks to the presence of the

one-way valve 60, removal of the auxiliary valve in fact
allows to achieve immediately the closure of the inter-
mediate port and accordingly to maintain stable condi-
tions for the valve and does not require the disassembly
of said valve from the pressurized container.
[0046] From the above description it is therefore evi-
dent that the invention achieves the intended aim and
objects, and in particular the fact is stressed that the
spring-loaded pressure relief valve according to the in-
vention allows to provide a balanced distribution of the
forces applied by the pressure inside the container, re-
ducing deformation, this advantage being achieved
mainly by the presence of the chamber provided be-
tween the main piston and the central piston or the cy-
lindrical wall; furthermore, the structure that is used al-
lows to act on the valve without being always forced to
remove the valve completely from the pressurized con-
tainer.
[0047] The invention thus conceived is susceptible of
numerous modifications and variations, all of which are
within the scope of the appended claims.
[0048] All the details may further be replaced with oth-
er technically equivalent elements.
[0049] In practice, the materials used, as well as the
dimensions and contingent shapes, may be any accord-
ing to requirements.
[0050] The disclosures in European Patent Applica-
tion No. 02425688.5 from which this application claims
priority are incorporated herein by reference.
[0051] Where technical features mentioned in any
claim are followed by reference signs, those reference
signs have been included for the sole purpose of in-
creasing the intelligibility of the claims and accordingly,
such reference signs do not have any limiting effect on
the interpretation of each element identified by way of
example by such reference signs.

Claims

1. A spring-loaded pressure relief valve, particularly
for containers of pressurized fluids, comprising a
valve body that is associable with a container and
forms a discharge port that is controlled by a main
piston, an auxiliary valve being further provided
which controls a venting port and drives the inter-
vention of said main piston, characterized in that
said main piston is accommodated in a cavity that
is formed in said valve body and is open in an axial
direction on the opposite side with respect to said
venting port.

2. A spring-loaded pressure relief valve, particularly
for containers of pressurized fluids, comprising a
valve body that is associable with a container and
forms a discharge port that is controlled by a main
piston, an auxiliary valve being further provided
which controls a venting port and drives the inter-
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vention of said main piston, characterized in that
it comprises a one-way valve that is arranged at
said venting port and is adapted to block said vent-
ing port when said auxiliary valve is removed.

3. The pressure relief valve according to the preceding
claims, characterized in that said cavity has a cy-
lindrical shape.

4. The pressure relief valve according to one or more
of the preceding claims, characterized in that said
main piston has a cylindrical piston body with radial
guiding wings at its base.

5. The pressure relief valve according to one or more
of the preceding claims, characterized in that said
piston body has a substantially cylindrical shape
with a rim that engages the radial guiding ridges
formed monolithically with said valve body inside
said cavity.

6. The pressure relief valve according to one or more
of the preceding claims, characterized in that said
main piston has a sealing element constituted by a
flat sealing gasket.

7. The pressure relief valve according to one or more
of the preceding claims, characterized in that said
main piston has a sealing element constituted by an
annular gasket that has a circular cross-section.

8. The pressure relief valve according to one or more
of the preceding claims, characterized in that said
main piston has a sealing element that is constitut-
ed by a frustum-shaped gasket.

9. The pressure relief valve according to one or more
of the preceding claims, characterized in that it
comprises a cylindrical wall that can be coupled her-
metically to said piston body and forms a chamber
for accommodating a main spring that pushes
against said main piston, said chamber being con-
nected to the inside of the container by means of a
channel that has a small diameter.

10. The pressure relief valve according to one or more
of the preceding claims, characterized in that said
venting port of said auxiliary valve leads at said
chamber.

11. The pressure relief valve according to one or more
of the preceding claims, characterized in that said
auxiliary valve has an auxiliary valve body that can
be applied in a valve seat that forms said venting
port, an auxiliary gasket acting at said venting port
and being supported by an auxiliary piston on which
an auxiliary spring acts, said auxiliary spring being
connected at its other end to a setting ring that is

accommodated in said auxiliary valve body.

12. The pressure relief valve according to one or more
of the preceding claims, characterized in that said
one-way valve comprises a frame that can be con-
nected at an intermediate port that is formed by a
spoked body that supports said cylindrical wall, said
frame accommodating a ball-type flow control ele-
ment that is pushed by a spring of the one-way valve
in order to move said ball-type flow control element
so that it closes said intermediate port when a cen-
tral protrusion formed by said auxiliary valve moves
away.
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