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(57) Abstract

A bidirectional pressure release valve comprising a valve body, a first valve member mounted in the body and biased
against a first valve seat, and a second valve member movably mounted on the first valve member and biased against a second
valve seat defined by the first valve member. A flame arrester is mounted in the body. The valve members and seats are arranged
such that excess pressure across the valve in one direction lifts the first valve member off the first valve seat to open a first flow
passageway through the valve assembly, and an excess pressure in the other direction lifts the second valve member off the sec-

way by-passes the flame arrester.

ond valve seat to open a second flow passageway through the valve assembly. The flame arrester is positioned in the second flow
ssageway such that fluid passing along the second flow passageway passes through the flame arrester, whereas the first pas-




applications under the PCT.

AT
AU
BB
BE
BF
BG
BJ
BR
CA
CF
CG
CH
Ci
™
DE
DK
ES

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international

Austria
Australia
Barbados
Belgium
Burkina Faso
Bulgaria
Benin

Brazil
Canada
Central African Republic
Congo
Switzerland
Cote d’lvoire
Cameroon
Germany
Denmark
Spain

Finland

France

Gabon

United Kingdom
Guinea

Greece

Hungary

ltaly

Japan

Democratic People’s Republic
of Korca
Republic of Korca
Licchtenstein

Sri Lanka
Luxembourg
Monaco
Madagascar

Mati
Mongolia
Mauritania
Malawi
Netherlands
Norway
Poland
Romania
Sudan
Sweden
Sencgal
Sovict Union
Chad

Togo

United States of America




WO 91/09244 PCT/GB90/01974

1

PRESSURE RELEASE VALVES

The present invention relates to pressure release valves.

Pressure release valves are used in a wide variety of
applications. For example, containers used for transporting fluids
such as petroleum products are currently fitted with "bidirectional
pressure release valves. These valves comprise a housing in which is
mounted a compression spring which normally holds a first valve

member against a valve seat. If the internal pressure of the container

~exceeds a predetermined limit the valve member is lifted from its seat

and gas can escape from the container. A second valve ‘member is
provided mounted in the first, the second valve member being arranged
to open if a predeterminerd excess external pressure is reached. If
that pressure is reached, air flows into the container. As air can flow
into the container it is necessary to reduce the risk of explosion by
providing a flame arrester in the form of a gauze mesh around the
valve. This can be a fairly simple arrangement, for example a sheet
of mesh wrapped around the valve body so as to cover apertures in
the valve through which gas flow is to be permitted.

The known bidirectional valve arrangements incorporate
undesirable features. Firstly, the spring force required to maintain
the valve member in position against internal pressure is such that a
large diameter and relatively large compression spring is required.
This in effect determines the minimum height of the valve assembly.
Where such valves are to be used on containers which must meet tight
dimensional limits, the size of the valve can significantly affect the
total container capacity. Furthermore, the use of a large compression
spring makes it likely that when the internal pressure exceeds the
pre-set 1imit the valve member will lift off its seat at one side only.
It would be far preferable to have a spring biasing arrangement which
was not prone to th,is characteristic.

Another problem with the known bidirectional valve assemblies
is that the flame arrester represents a significant restriction on the
maximum rate of flow of gas through the valve. The surface area of
the flame arrester must be relatively large if specified minimum flow
rates for gas being released through the valve are to be attained.

Finally, the known bidirectional valve assemblies are often used
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in circumstances where they remain exposed to adverse weather
conditions for long periods. Water can penetrate into the valve
mechanism and freeze, thereby preventing correct operation of the
valve. This problem is sufficiently well-known for the users of such
valves to pour anti-freeze into the valve assemblies when ice is
thought to be a problem. This is clearly not a satisfactory procedure
to be used.

It is an object of the present invention to obviate or mitigate
the problems outlined above.

According to the present invention there is provided a pressure
release valve comprising a body for mounting in a wall of a fluid
container, a valve member movably mounted in the body, a valve seat,
and means for biasing the valve member against the valve seat, the
biasing means comprising at least one resilient dish-shaped spring
member.

The dish-shaped spring member may be a washer of the type
generally referred to as a "Belleville" washer. Such washers are of
substantially uniform thickness, but are concave on one side and
convex on the other. Applying a compressive force so as to flatten
out the washer results in the washer being distorted. This applies a
resilient force to the peripheral edge of the washer on one side and
the radially inner edge of the washer on the other side. Relatively
large resilient spring forces can be generated using a single washer
or a stack of such washers the overall height of which is relatively
small. Thus, in contrast to a conventional large diameter helical
spring, a relatively small spring assembly can be achieved. When used
in a pressure release valve in accordance with the invention the
overall height of that valve can be substantially reduced.
Furthermore, the resilient force delivered by such a washer tends to
be distributed more evenly than in the case of large diameter helical
springs, thereby redﬁcing the risk of one portion of the valve member
lifting off the seat prematurely.

The use of one or more dish-shaped spring members makes it
possible to construct a valve assembly which is protected against the
penetration of water. For example, the body may define a casing for
retaining the valve member and the spring member, the valve member

being sandwiched between the valve seat and the dish-shaped spring
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first valve member and a further dish-shaped washer is mounted on
top of the flame arrester disc, the concave side of the further washing
facing the flame arrester disc. Thus the second passageway extends
through the washer adjacent the first valve member, through the
central aperture in the flame arrester disc, beneath the second washer
to the peripheral apertures in the flame arrester disc, through those
apertures and thence to the exterior of the valve assembly. In
contrast the first passageway is simply defined between the first valve
member and the first valve seat.

An embodiment of the present invention will now be described,
by way of example, with reference to the accompanying drawings in
which:-

Fig. 1 is a side elevation of a bidirectional valve assembly in
accordance with the present invention;

Fig. 2 is a section through the valve member of Fig. 1 on line
1I-II, the valve assembly being shown in the rconfiguration in which
fluid is flowing in one direction through the valve;

Fig. 3 is a part sectional view similar to that of Fig. 2 but
showing the valve assembly in which fluid is flowing in the opposite
direction through the valve; and

Fig. 4 is a view on the lines IV-IV of Fig. 2.

Referring to Figs. 1 and 2, the illustrated valve assembly
comprises a body supporting a hexagonal nut 1 and a threaded portion
2, the threaded portion 2 being screwed in use into the wall of a fluid
container. The body further co'mprises a cylindrical casing 3 defining
apertures 4 and receiving an end cap 5 which engages threads 6 in the
casing 3. The body defines a first valve seat 7 against which a first
valve member 8 engages. The valve member 8 is normally pressed
against the seat 7 by three Belleville washers 9, 10 and 11. A flame
arrester disc 12 is sandwiched between the washers 10 and 11, the
flame arrester havihg a central open aperture 13 and an array of
peripheral apertures 14 across which an annular sheet of metal gauze
15 extends.

A second valve member 16 normally bears against a second valve
seat 17 defined by the first valve member. The first valve member is
provided with a ring of apertures 18 and a central aperture through

which a pin 19 supported by the second valve member 16 extends. A
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member. If the dish-shaped spring member has its concave side facing
the valve member it automatically defines a surface arranged such that
_water drains off it away from the valve member. Thus the likelihood
of water penetration is greatly reduced as compared with valve
assemblies incorporating a helical compression spring.

According to another aspect of the present invention, there is
provided a bidirectional pressure release valve comprising a valve
body, a first valve member movably mounted in the body, means for
biasing the first valve member against a first valve seat, a second
valve member movably mounted on the first valve member, a second
valve seat defined by the first valve member, means for biasing the
second valve member against the second valve seat, and a flame
arrester mounted in the said body, the valve members and seats being
arranged such that excess pressure across the valve in one direction
lifts the first valve member off the first valve seat to open a first
flow passageway through the valve assembly, and, an excess pressure
in the other direction lifts the second valve member off the second
valve seat to open a second flow passageway through the valve
assembly, the flame arrester being positioned in the second flow
passageway such that fluid passing along the second flow passageway
passes through the flame arrester, and the first passageway by-passing
the flame arrester.

With the above arrangement in accordance with the invention the
valve member can be arranged to rapidly vent gas from a container in
which an excess pressure has built up through the first passageway
which is not partially obstructed by the flame arrester. On the other
hand air can flow at an acceptable rate back into the container
through the second passageway if the pressure within a container is
less than atmospheric pressure by a predetermined amount.

Preferably the means for biasing the first valve member against
the first valve seat comprises one or a stack of dish-shaped spring
washers. A washer adjacent the first valve member has its peripheral
edge in contact with that valve member, the second passageway being
defined through the aperture in the centre of the washer. The flame
arrester is in the form of a disc which is apertured centrally and has
a series of peripheral apertures across which a metal gauze extends.

The flame arrester disc rests on top of the washer which contacts the
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helical compression spring 20 biases the valve member 16 against the
valve seat 17.

When there is no excess pressure across the valve assembly the
first valve member rests against the first valve seat 7 and the second
valve member rests against the second valve seat 17.

Referring now to Fig. 3, if the pressure on the side of the valve
assembly corresponding to the threaded portion 2 exceeds a
predetermined limit determined by the strengths of the washers 9 to
11, the first valve member moves away from the valve seat 7. Fig. 3-
shows the configuration which is assumed if the valve is in total
discharge mode, that is if the internal pressure is so la—rée as to
completely flatten the washers 9, 10 and 11. In this configuration a
first flow passageway 15 defined as indicated by arrows 21, that is
fluid can flow out of the valve assembly through the apertures 4.
Very high flow rates can be achieved given that there is no
obstruction to the apertures 4. If on the other hand there is an
internal vacuum, the valve 16 assumed the position shown in Fig. 2 and
a second passageway is defined through the valve assembly following
the path indicated by arrows 22. This second passageway is more
restricted than the first passageway, but this is not a problem when
the valve is operating in vacuum flow mode. Furthermore, the gauze
15 of the flame arrester disc extends across the second passageway as
required to achieve the appropriate flame arresting characteristics.

Tt will be noted that the coil spring 20 is arranged such that if
it was surrounded with water and that water became frozen it would
be difficult or impossible for the valve member 16 to move away from
the wvalve seat 17. This is a common problem with prior art
assemblies. In the case of the illustrated arrangement however,
assuming that the valve assembly axis is vertical as shown in Fig. 2
water can only penetrate the area around the spring 20 if it can
follow the first paft of the passageway 22, that is by following a
route up the slope of the convex side of the washer 11, vertically
through the gauze 15 and then radially inwards to the vicinity of the
spring 20. In practice it is very unlikely indeed that any water will
penetrate the valve assembly in this way and thus it is not necessary

to take precautions against ice formation, for example by pouring

antifreeze into the assembly.
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Fig. 4 shows the configuration of the flame arrester in more
detail. It will be seen that there are eight peripheral apertures in
the disc each covered by the gauze 15.

The valve members and valve seats can be fabricated from any
convenient materials. It is advantageous however if as shown in Fig.
2 a PTFE member 23 is used to define one side of each of the mating
valve member/seat arrangements. This makes sticking of the valve
much less likely. A solid ring of PTFE could be used, but this
material can become permanently deformed under the loads that might
be expected in such a valve assembly. To avoid this happening it is
advantageous to support the PTFE on a rubber reinforcement. In the
illustrated case a first hard rubber ring 24 supports the PTFE against
the large force applied by the washers 9, 10 and 11 and a relatively
soft rubber fing 25 supports the PTFE where it is contacted by the
second valve member 16. This arrangement ensures that the relatively
thin PTFE 23 is displaced by displacement of the supporting rubber
rather than by permanent deformation. Seal integrity is thus
enhanced.

The low height of the described valve makes it possible to
position the valve at the vertically highest point of the container to
which it is fitted without substantially increasing the overall height
of the container and valve assembly. The relatively large valves of the
prior art were often offset for the highest point of a container to
save overall height, but at the risk of the valve no longer being
located in the ullage area of the container, particularly if the
container was tilted. Thus the valve of the present invention reduces
the risk of liquid rather than gas being discharged from a container

of for example petroleum products.
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CLAIMS:
1, A bidirectional pressure release valve comprising a valve body,

a first valve member movably mounted in the body, means for biasing
the first valve member against a first valve seat, a second valve
member movably mounted on the first valve member, a second valve
seat defined by the first valve member, means for biasing the second
valve member against the second valve seat, and a flame arrester
mounted in the said body, the valve members and seats being arranged
such that excess pressure across the valve in one direction lifts the
first valve member off the first valve seat to open a first flow
passageway through the valve assembly, and an excess pressure in the
other direction lifts the second valve member off the second valve
seat to open a second flow passageway through the valve assembly, thé
flame arrester being positioned in the second flow passageway such
that fluid passing along the second flow passageway passes through
the flame arrester, and the first passageway by-passing the flame
arrester.

2. A pressure release valve according to claim 1, wherein the means
for biasing the first valve member against the first valve seat
comprises one or a stack of dish-shaped spring washers.

3. A pressure release valve according to claim 2, wherein a washer
adjacent the first valve member has its peripheral edge in contact
with that valve member, the second passageway being defined through
an aperture in the centre of the washer.

4, A pressure release valve according to claim 3, wherein the
flame arrester is in the form of a disc which is apertured centrally
and has a series of peripheral apertures across which a metal gauze
extends, the flame arrester disc resting on top of the washer which
contacts the first valve member, and a further dish-shaped washer
being mounted on tc;p of the flame arrester disc, and the concave side
of the further washer facing the flame arrester disc, whereby the
second passageway extends through the washer adjacent the first valve
member, through the central aperture in the flame arrester disc,
beneath the second washer to the peripheral apertures in the flame
arrester disc, through those apertures and thence to the exterior of

the valve assembly, and the first passageway is simply defined between
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the first valve member and the first valve seat.

5. A pressure release valve comprising a body for mounting in a
wall of a fluid container, a valve member movably mounted in the
body, a valve seat, and means for biasing the valve member against
the valve seat, the biasing means comprising at least one resilient
dish-shaped Vspririg member. '

6. A pressure release valve according to claim 5, wherein the dish-
shaped spring member Belleville washer.

7. A pressure release valve according to claims 5 or 6, wherein the
body defines a casing for retaining the valve member and the spring
member, the valve member being sandwiched between the valve seat
and the dish-shaped spring member.

8. A pressure release valve according to claim 7, wherein first
valve member, a further dish-shaped washer being mounted on top of
the flame arrester disc, and the concave side of the further washer
facing the flame arrester disc, whereby the second passageway
extends through the washer adjacent the first valve member, through
the central aperture in the flame arrester disc, beneath the second
washer to the peripheral apertures in the flame arrester disc, through
those apertures and thence to the exterior of the valve assembly, and
contrast the first passageway is defined between the first valve

member and the first valve seat.
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