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(57) Filtre pour vanne, en particulier pour vanne a  (57) A valve filter is provided particularly for a balanced
pression ¢équilibrée. Ce filtre sert & empécher des  pressure valve and provides a means of preventing
particules de passer par les orifices d’équilibrage du  particles passing through the balance holes of the valve
clapet de vanne. L.a vanne comprend un boitier et un  plug. The valve comprises a valve housing and a valve
clapet mobile dans le boitier qui sert 4 ouvrir la vanne et  plug movable in the housing to open and close the valve,
a la fermer; le clapet conprend au moins un orifice  the valve plug containing at least one balance hole, the
d’équilibrage définissant une voie de communication du  balance hole defining a fluid communication channel
fluide. Celle-ci est dotée d’un filtre constitu¢ d’un corps  through the valve plug, the fluid communication channel
et d’une pluralit¢ d’éléments. Chaque élément, qui  being provided with a filter, the filter comprising a body
comprend une premicere et une deuxieme extrémités, est ~ member and a plurality of elements, each element having
fixé au corps du filtre par sa premiere extrémité tandis afirst end and a second end and being fixed at its first end
que sa deuxieme extrémité est libre. Les éléments  to the body member and being free at its second end,
peuvent fléchir sous la pression. whereby the elements can deflect under pressure.
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ABSTRACT

A valve filter is provided particularly for a balanced pressure valve
and provides a means of preventing particles passing through the balance
holes of the valve plug.

The valve comprises a valve housing and a valve plug movable in the
housing to open and close the valve, the valve plug containing at least one
balance hole, the balance hole defining a fluid communication channel
through the valve plug, the fluid communication channel being provided with a
filter, the filter comprising a body member and a plurality of elements, each
element having a first end and a second end and being fixed at its first end to
the body member and being free at its second end, whereby the elements

can deflect under pressure.
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VALVE FILTER

This invention relates to a filter for a valve. It is particularly concerned
with providing a suitable filter for a balanced pressure valve.

It will be appreciated that a typical balance pressure valve comprises a
pressure balanced shaft or plug with through holes to ensure that pressure
forces are balanced on either side of the shaft or plug. The balance chamber
over the plug may be a zone of zero fluid velocity where any particles carried
suspended in a fluid to that zone may drop out of suspension there. Thus
these through holes or balance holes can allow unwanted particulate material,
e.g. pipe scale, grit and other debris, to pass through the plug. Such material
can then cause sticking of the valve and possible damage to the valve.
Although it is possible in principle to provide the balance holes with a
conventional filter to prevent passage of particulates, should the filter become
blocked, the balance holes will be unable to perform their necessary function
of equalling pressure in the balance chamber, whether such change is due to
fluid pressure changes or to volume displacement on opening and closing the
valve.

It is an object of the present invention to provide a filter for a valve that
overcomes these difficulties.

Accordingly, the invention provides in one aspect a valve comprising a
valve housing and a valve plug moveable in the housing to open and close

the valve, the plug containing at least one balance hole defining a
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fluidcommunication channel through the plug, the channel being provided
with a filter comprising a body member and a number of elements, each
element being fixed at one of its ends to the body member and free at its
other end, whereby the element can deflect under pressure.

The filter may be, for example, in the form of a brush, the brush
elements being fixed at one end to the brush body member but able to move
or deflect at their free opposite ends. Alternatively, the filter may be, for
example, formed from the pile or eye portion of a hook and eye type fastener,
e.g. such as the commercially-available VELCRO. (VELCRO is a registered
trade mark.).

For convenience the invention will hereafter be more specifically
described with reference to a brush filter although it will be appreciated that it
is not intended to be limited thereto.

The brush may be made of any suitable material, e.g. it may have
elements in the form of strands of wire or plastics material. It may
conveniently be in the form of a wheel with the fixed ends of the elements
towards the centre and the free ends towards the circumference. It fills the
communication channel so that while unwanted particulate material is blocked
or deflected from the channel and does not pass through the channel , it
causes no effective obstruction to necessary fluid flow. Hence the normal

operational requirement of the balance hole is unaffected while damage to
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the valve or its operation due to unwanted debris can be significantly
reduced.

In the event that the filter becomes blocked, it will eventually deflect
under the build up of pressure, i.e. the free ends of its elements will move
relative to its fixed ends, and hence it will still allow fluid flow (together with
some particles), thereby acting as a safety relief device.

The brush construction and materials can be chosen to ensure suitable
flexibility to allow deflection in these circumstances and to suit the particular
valve operational conditions. Thus the materials and strand densities of the
brush can be chosen by the average skilled man of the art to match the
process fluid, operating temperatures and pressures and even the size and
density of the type of particles likely to be encountered.

Accordingly, in another aspect the invention provides a filter for the
plug of a pressure balance valve, the filter being of size to cover a balance
hole through the plug to prevent passage of solid particulate material, the
filter comprising a body member and a number of elements, each element
being fixed at one of its ends to the body member and free to deflect at its
other end, whereby the filter is sufficiently flexible to deflect under fluid
pressure when clogged with debris. The filter may be fitted into the balance
hole communication channel by any convenient means, e.g. nuts, bolts and

washers.
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Embodiments of the invention will now be described by way of
example only with reference to the accompanying drawings in which:

Figure 1 is a diagrammatic illustration in cross-section of a portion of a
first valve of the invention;

Figure 1A is an enlarged view of area A of Figure 1; and

Figure 2 is a diagrammatic illustration in cross-section of a portion of a
second valve of the invention.

In Figures 1 and 1A, balance valve 10 comprises a cage or stack 12 of
annular flow discs of conventional construction seated at one end on a seat
ring 14 and with its other end in contact with a balance cylinder bonnet 18.
The stack 12 defines a through bore 16. A valve plug 20 is movable
backwards and forwards along bore 16 by means of stem or shaft 22. Valve
plug 20 is of generally inverted U-shape in section and shaft 22 is sealingly
attached by conventional means to the valve plug 20 at the centre of the base
20A of the "U".

An annular balance seal 24 engages the exterior surface 20B of the
annular body 20C of the plug, again in conventional manner.

One or more balance holes or channels 26 are provided through base
20A of the plug 20, only one such hole being shown in the drawing. A brush
filter 28 is mounted at the balance chamber 30 end of the hole 26 to cover the
entrance to the hole. The brush filter 28 has a central annular body member

32 and brush elements 34. Each brush element 34 is fixed at one of its ends
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to body member 32 and is free at its opposite end. Body member 32 is
mounted at the entrance to the hole by means of a bolt 36 which passes
through member 32 and travels through the length of hole 26. Bolt 36 is
secured in the hole 26 by a retaining nut 38, 40 at each end and a washer 42
at the end opposite to brush filter 28. Washer 42 has an annular hole 42A to
allow fluid passage through hole 26.

Any unwanted debris that would otherwise pass through hole 26 will be
caught in or deflected by filter 28. However, should the filter become clogged
with debris and thereby block hole 26 it will then deflect under pressure,
thereby re-opening hole 26 to fluid flow.

The arrangement shown in Figures 1 and 1A is particularly suitable for
relatively large size plug-valve constructions.

The arrangement of Figure 2 is particularly suitable for smaller plug-
valve constructions.

In Figure 2, balance valve 50 also comprises a cage or stack 52 of
annular flow discs seated at one end on a seat ring 54 and defining a bore 56
and with its other end in contact with a balance cylinder bonnet 568. A valve
plug 60 is movable backwards and forwards along bore 56 by means of a
stem or shaft 62. Again valve plug 60 is of generally inverted U-shape in
section and shaft 62 is sealingly attached to valve plug 60 at the centre of the

base 60A of its "U".
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An annular balance seal 64 engages the exterior surface 60B of the
annular body of 60C of the plug.

Two balance holes 66 are provided at an angle through bore 60A of
the plug 60 from balance chamber 68 to an interior annular space 70 defined
between the interior annular surface 60D of the plug and the exterior surface
of an extension 72 of stem 62. Annular space 70 together with holes 66
provides the desired fluid communication channels through plug 60.

A brush filter 74 comprising a central annular body member 76 and
brush elements 78 is mounted on extension 72 to extend across the fluid
communication channels in annular space 70. The free ends of elements 78
contact the interior surface 60D of plug 60 and the fixed ends are attached to
body member 76.

As with the Figure 1 arrangement, the filter 74 prevents debris from
passing through the valve plug except if and when the filter becomes clogged.
In this eventuality, the free ends of the brush filter will deflect under pressure,

allowing fluid (and debris) to pass.
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CLAIM

1. A valve comprising a valve housing and a valve plug movable in the
housing to open and close the valve, the plug containing at least one balance
hole defining a fluid communication channel through the plug, the channel
being provided with a filter comprising a body member and a number of
elements, each element being fixed at one of its ends to the body member

and free at its other end, whereby the elements can deflect under pressure.

2. A valve according to Claim 1, in which the filter is formed from the pile

or eye portion of a hook and eye type fastener.

3. A valve according to Claim 1, in which the filter is in the form of a
brush, the brush elements being fixed at one end to the brush body and being

able to deflect at their opposite free ends.

4. A valve according to Claim 3, in which the brush has elements in the

form of strands of wire or plastics material.

5. A valve according to Claim 3 or 4, in which the brush is in the form of a
wheel! with the fixed ends of the elements towards the centre of the wheel and

the free ends towards the circumference.
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6. A valve according to Claim 1, 2 or 3, in which the filter is fitted into the

communication channel using nuts, bolts and washers.

7. A valve according to Claim 1, 2 or 3, in which the valve comprises a
cage or stack of annular flow discs, the stack defining a through bore to

contain the valve plug.

8. A valve according to Claim 7, in which the valve plug is of inverted "U"-
shape in section and the plug is movable backwards and forwards along the

bore by a shaft attached to the base of the "U".

9. A valve according to Claim 8, in which the balance hole is provided

through the base of the "U".

10. A valve according to Claim 8 or 9, in which a cylindrical member
extends between the arms of the "U" from the base of the "U" to provide an
annular space defined by the interior surface of the "U" and the exterior
surface of the cylindrical member, inclined balance holes extend through the
base of the "U" to communicate with the annular space and the filter is of

annular form positioned in the annular space.
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11. A filter for the plug of a pressure balance valve, the filter being of size
to cover a balance hole through the plug to prevent passage of solid
particulate material, the filter comprising a body member and a number of
elements, each element being fixed at one of its ends to the body member
and free to deflect at its other end, whereby the filter is sufficiently flexible to

deflect under fluid pressure when clogged with debris.

12. A filter according to Claim 11, which is formed from the pile or eye

portion of a hook and eye type fastener.

13.  Afilter according to Claim 11, which is in the form of a brush, the brush
elements being fixed at one end to the brush body and being able to deflect

at their opposite free ends.

14. A filter according to Claim 13, in which the brush has elements in the

form of strands of wire or plastics material.

15.  Afilter according to Claim 13 or 14, in which the brush is in the form of
a wheel with the fixed ends of the elements towards the centre of the wheel

and the free ends towards the circumference.
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