
WO 2004/076897 PCT/AU2004/000256  BLADDER VALVE Technical field The present
invention relates to a bladder valve of the type which can be used to
control fluid flow. The invention will be particularly described with
reference to a valve  5 suitable for providing a high pressure reverse
pulse of air in a filter cleaning system, but it  is to be understood that
the invention has wider application. Background of the invention Prior art
bladder valves have suffered from various deficiencies, including being
slow to open and close, inadequate sealing, obstructive flow passages,
fragile bladders, and  10 complexity of operation. In applications such as
reverse pulse cleaning of filter elements it is important that there is a
minimum pressure drop across the valve. It is also important  that the
valve is able to contain the relatively high pressure air used to provide
the cleaning  pulse, but will open rapidly so as to ensure a sharp peak
pressure/energy pulse will pass  through the valve to provide optimum
cleaning effect. Prior art bladder valves have 15 frequently not performed
adequately, at least in some situations, for one or more of these  reasons.
One known prior art bladder valve includes an inflatable bladder provided
within a  conduit in which liquids flow past the bladder. The bladder is
loosely mounted within the  conduit by a reinforced hook attached to a hose
that is coupled to a source of pressurised 20 air which is used to inflate
the bladder to thereby close the valve and prevent passage of  liquid
through the conduit. To deflate the bladder valve, air is removed from the
bladder  via the hose to thereby open the valve and allow liquid to flow
through the conduit. A problem with this prior art bladder valve is that
the inflatable bladder is in direct  contact with fluid flowing through the
conduit which can cause wear and tear on the  25 bladder. Other bladder
valves have a problem in that the bladder is asymmetrically mounted  in the
conduit in which it is located, and this can result in uneven opening, and
thus a  dissipated pressure/energy pulse passing through the valve. Summary
of invention 30 According to the invention, there is provided a bladder
valve comprising: a valve body having an inlet, an outlet and a flow
passage connecting the inlet and  



outlet the inlet, outlet and flow passage being in axial alignment with
each other; a valve seat surrounding said flow passage; WO 2004/076897
PCT/4U2004/000256  2 a mounting hub fixed to the body within the flow
passage and being axially aligned  with the flow passage; a bladder support
member extending downstream of said hub, said bladder support  member being
generally cylindrical configuration and being coaxially aligned with said
5 flow passage; a bladder surrounding said bladder support member, said
bladder being inflatable  from a deflated condition in which the inner
surface of the bladder is in contact with and  supported by the bladder
support member and the flow passage is open and an inflated  condition in
which the outer surface of the bladder is in contact with the said valve
seat and  1o the flow passage is closed; an inflation passage extending
through said hub and said bladder support member  for inflating said
bladder, wherein in use, said bladder is inflated by fluid under pressure
passing through said  inflation passage to thereby inflate said bladder and
wherein release of said fluid under  15 pressure deflates said bladder. The
mounting hub is preferably of cone or cowl shape diverging in a direction
from  the inlet to the outlet. The diameter of the hub at its widest point
is preferably substantially  the same as the diameter of the bladder
support member. The bladder support member may be mounted to the hub, the
connection  20 arrangement between the hub and the support member being
such that the bladder is,  clamped between the hub and the bladder support
member. preferably the valve includes a shroud on the outlet side thereof
which is axially  aligned with the outlet, the shroud being mounted to the
hub. The bladder may be of  tubular or cylindrical configuration with
opposite ends open, one end being clamped 25 between the bladder support
member and the hub, and the opposite end being clamped  between the bladder
support member and the shroud. Each end of the bladder may each  have an
annular sealing ring integrally formed therewith, said sealing rings being
located in  corresponding annular grooves in the hub and/or the bladder
support, and/or the shroud  



respectively. The shroud and bladder support may be mounted to the hub by
means of a 30 connection rod which passes through the shroud and bladder
support member into the hub.  The hub is preferably mounted to the valve
body by means of a plurality of fixed  vanes or web members which extend
radially between the hub and the valve body. The  inflation passage
preferably extends along one of said vanes or web members. The  inflation
passage preferably also serves as an exhaust passage for deflating the
bladder. WO 200-4/076897 PCT/AU2004/000256  3 Optionally the inflation
passage bifurcates into two arms at a point along its length at a  position
remote from the bladder support, one arm serving as an inlet passage for
the  supply of fluid under pressure, and the other arm serving as an
exhaust passage through  which fluid is evacuated from the bladder to
deflate the bladder. The inlet passage may 5 include a narrow diameter
throat, to restrict the flow of fluid into the bladder, the exhaust
passage not being so restricted so that the evacuation of fluid from the
bladder is relatively  unrestricted. The inlet passage maybe operable to be
permanently connected to a source of  fluid under pressure in use, and the
exhaust passage may be connected to switch or valve  means, operable
between open and closed conditions, the bladder being inflated when the 10
exhaust passage is closed, and deflated when the exhaust passage is opened,
fluid under  pressure bleeding from the inlet passage to the exhaust
passage when the exhaust passage  is open. The inflation passage may divide
to a plurality of outlet nozzles in the bladder  support member, the outlet
nozzles radially spaced around the bladder support member to  15 facilitate
even inflation and deflation of the bladder. The bladder support member may
be coupled to the wall of said fluid passage by at  least one web member
such that said bladder is aligned with a cental axis of said flow  passage.
These and further features of the invention will be made apparent from the
20 description of an embodiment of the invention which is given below by
way of example. In  the description reference is made to the accompanying
drawings, but the specific features  shown in the drawings should not be
construed as limiting on the invention. Brief description of drawings
Figure 1 shows a front perspective view of a preferred embodiment of a
bladder  



25 valve; Figure 2 shows a rear perspective view of the bladder valve shown
in Figure 1;  Figure 3 shows a side view of the bladder valve shown in
Figure 1; Figure 4 shows a plan view of the bladder valve of Figure 1 from
the inlet side  thereof; 30 Figure 5 shows a cross sectional view along
section line V-V shown in Figure 4  with valve in its open condition;
Figure 6 shows an exploded view of the bladder and bladder support member
used  in the bladder valve of Figure 1; Figure 7 shows a plan view of the
bladder mounted to the bladder support member; WO 2004/076897
PCT/AU2004/000256  4 Figure 8 shows a cross-sectional view of the bladder
mounted to the bladder  mounting arrangement through the section line
VIII-VIII of Figure 7; Figure 9 shows a plan view of the shroud of the
valve;  Figure 10 shows a side view of the shroud of Figure 9; 5 Figure 11
shows a cross sectional view through of the shroud along the section line
XI-XI of Figure 10; Figure 12 shows a perspective view of a series of
bladder valves of the type shown  in Figure 1 mounted to a box conduit that
is used in a reverse pulse cleaning system for  cleaning filter bags; 10
Figure 13 shows a cross-sectional view along section line V-V of Figure 4
with the  valve in its closed condition; Fiore 14 shows a perspective view
of a second embodiment of valve according to  the invention from the inlet
side of the valve; Figure 15 shows a plan view of the valve shown in Figure
14 from the inlet side of  15 the valve; and Figure 16 shows a
cross-sectional view of the valve shown in Figure 14 along  section line
XVI - XVI shown in Figure 15.. Detailed description of preferred embodiment
As shown in the drawings a bladder valve 10 comprises a valve body 12
having an  20 inlet 16 and an outlet 14. The valve body 12 includes a
mounting flange 1S that is adjacent  



to the inlet 16 and is of a general square shape. The flange 13 includes
four attachment  holes 20 that extend through the flange 18 and which are
located adjacent to each comer of  the flange 18. The holes 20 are used to
bolt the valve 10 in position in use, as shown in  Figure 12, and as will
be explained further below. Other fixing arrangements are possible 25 in
which flange mounts are not used. Threaded connections might be used, or
dresser nut  style connections. These arrangements could apply at both the
inlet and outlet sides of the  valve. A flow passage 17 connects the inlet
16 with the outlet 14. The flow passage, inlet  16 and outlet 14 are
axially aligned with each other on axis 15. 30 The flow passage 17 is of
substantially annular configuration, and when the valve is  open, offers a
relatively unrestricted flow path between the inlet 16 and outlet 14. It
will be  noted that the flow passage 17 flares outwardly towards the outlet
side of the valve. A hub 32 is mounted in the flow passage 17 adjacent the
inlet 16. The hub 32 is  cone or cowl shaped to provide for smooth flow of
fluid, typically air into the flow passage WO 200 1/0 7689 7
PCT/AU2004/000256  5 17 through the inlet 16. The hub is axially aligned
with axis 15 and is held in position by  three fixed vanes or web members
30 which extend radially between the body 12 and the  hub 32. It is
envisaged that the hub could be held in position with a single vane or web
member which would have the effect of reducing obstructions in the inlet
region of the  5 valve. The hub 32 has a frusto conical bladder support
member 34 mounted thereto in  axial alignment with the axis 15 of the
valve. The bladder support member supports a  tubular bladder 22 in
position in the flow passage 17. The manner in which the bladder 22  is
held in position is described in more detail below. 10 An outlet shroud 24
is axially mounted within the flow passage 17 on the outlet end  of the
bladder support 34. The shroud 24 is of frusto conical shape and diverges
in a  direction towards the outlet side of the valve. As will be clear from
Figure 5, the inner wall  of the valve is parallel to the shroud in the
outlet region of the valve, thereby defining an  outwardly flared annular
configuration for the flow passage 17 in this outlet region. Other 15
arrangements are possible, and in particular it is envisaged that, at least
in some  applications, and outlet shroud of a. different configuration,
such as a shroud which  



converges in the direction towards the outlet will be possible.
Optimisation of the flow  directing components within the valve is
generally done when the specific requirements of  the system with which the
valve is to be used are known. 20 The shroud 24- is clamped to the bladder
support by means of a threaded bolt 36  which passes through a bore 25 in
the shroud, and a bore 35 in the bladder support,  engaging in a threaded
bore 33 in the hub 32. The bolt 36 thus acts to clamp the hub,  bladder
support, and shroud together. The bladder 22 is of generally tubular or
open ended cylindrical configuration, as  25 clearly shown in Figures 6 to
8. The end regions 22a and 22b of the bladder curve inwardly  as shown such
that the bladder 22 is a relatively tight fit around the bladder support
34.  Annular ribs 23 are formed on the inner surface of the end regions 22a
and 22b, and these  ribs locate in corresponding annular grooves 46 defined
in the end faces of the bladder  support 34. The ribs 23 are intended to
act to secure the bladder 22 in position during 30 inflation, and also to
form an air tight seal between the bladder support and the hub and  shroud
respectively, when the valve is in its assembled condition. The bladder 22
is adapted to be inflated, into the position shown in Figure 13 of the
drawings, to thereby seal against the inner wall of the valve body, towards
the centre of the  valve. The inner wall of the valve body thus defines a
valve seat 45 in this region, and the WO 2004/076897 PCT/AU2004/000256  6
bladder, when expanded or inflated, sealingly engages with this valve seat
45 to close the  valve. Inflation and deflation of the bladder takes place
through an inflation passage 40.  The inflation passage extends through one
of the web members 30, into the hub 32, and  5 into the bladder support
member 34, as best seen in Figure 5. It is preferred that the inflation
passage 40 leads to an annular groove 40a located on the underside of the
hub 32,  the groove serving as a manifold for the operating fluid used to
inflate the bladder. Within.  the bladder support member the inflation
passage divides into a series of sub-passages 42  which pass out of the
bladder support 42 in the region of the centre of the bladder 22 to 10
ensure even inflation of the bladder. Thus, the inflation passage 40 is
shown as comprising  a plurality of separate sub-passages 42 in the bladder
support member. Preferably there are  four radially spaced sub-passages 42.
The sub-passages 42 open into an annular groove 43  



located towards the centre of the bladder support member, the groove 43
ensuring that the  compressed air entering the space between the bladder
and the bladder support is evenly 15 distributed around the bladder
support, thereby ensuring even and symmetric inflation and  deflation of
the bladder. Near the end of the inflation passage 40 remote from the
bladder the inflation  passage bifurcates into two passages, an exhaust
passage 21, and an inlet passage 28. The  inlet passage 28 will in use be
connected to a source of high pressure fluid, typically 20 compressed air,
and the exhaust passage 28 will be connected via an exhaust manifold to a
solenoid controlled exhaust valve or the like (not shown) which will either
be open, in  which can pressure fluid will exhaust from the inlet passage
28, or closed, in which case  pressure air will not exhaust and will
instead operate to inflate the bladder 22 to the  inflated condition shown
in Figure 13. 25 A constricted throat 38 is provided in the inlet passage
28. The throat is intended to  provide restricted flow of high pressure
fluid through the exhaust passage when the  exhaust valve is open. The
throat is, however, of sufficient diameter to enable the high  pressure
fluid to rapidly inflate the bladder when the exhaust valve is closed.
Thus, when  the exhaust valve is open high pressure fluid will bleed
directly from the inlet passage, 30 through the throat 38, to the exhaust
passage. It is envisaged that the valve 10 will open  faster than it
closes, which is a preferred characteristic of a reverse pulse cleaning
valve.  Although different dimensions and diameters of valve, flow passage,
and inflation passage will be used in different operating conditions, the
following parameters apply for a  preferred valve used in reverse pule
cleaning of filter elements. In this embodiment, the WO 2004/076897
PCT/AU2004/000256  7 operating pressure of the air used for the reverse
pulse will be approximately 100 kPa, and  the operating pressure for the
bladder will be approximately 350 kPa. The inlet passage  and inflation
passage will have a diameter of about 2 to 4 mm, and the exhaust passage a
diameter of about 7 to 10 mm. The throat 38 may have a diameter of between
0.5 nun and  5 2mm, preferably around 1.2 nmi. Figure 12 shows a
perspective view of two valves 10 attached to a box-shaped  conduit 50. It
should be noted that not all of the reference numerals of the valve 10 are
represented here for clarity purposes. The conduit pipe 50 is connected to
a source of high  



pressure air ( 100 kPa in this embodiment) which travels in the conduit 50
as shown by 10 arrow 52. The conduit 50 includes three equally spaced
openings 54 to which the inlet  sides of the valves 10 are attached. The
valves are secured in position by bolts 56. The conduit 50 includes a high
pressure fluid passage 58 which extends along the  length of the conduit 50
to provide high pressure control fluid adapted to connect to the  inlet
passage 28 for inflation of the bladder 22. As mentioned above, the control
fluid will  15 be at relatively high pressure, say about 350 kPa in this
embodiment. It will be noted that the inlet passage 2S enters the valve
body through the end face  29 (adjacent the inlet 16) of the valve. Thus,
the opening to the inlet passage will be flush  against the conduit 50 when
the valve is mounted in position, as shown in Figure 12. The  secondary
passage 58 has an opening 60 adjacent each valve opening 54, and when the
20 valves 10 are properly mounted in position the pilot valve openings will
be in register with  the inlet passage 28, thereby ensuring that each valve
is directly coupled to the source of  high pressure fluid necessary for
inflation of the bladder 22. The exhaust passages 21 will be coupled to an
exhaust manifold (not shown) which  is turn will be valve controlled, in
the manner described above. 25 It will be noted that the arrangement
described above will ensure rapid inflation and  deflation of the bladder.
Typically the bladder will contain relatively low volume of  compressed air
in the inflation condition, and will inflate rapidly when the exhaust valve
shuts off. It is envisaged that the bladder itself will be formed of a
relatively high strength  resilient rubber, or elastomeric material so that
it will rapidly adopt its deflated condition 30 when the exhaust valve is
opened. The resilience of the rubber will assist deflation, but  since the
internal pressure is high, relative to atmospheric pressure, and the
external  pressure around the outside of the diaphragm is high, the bladder
will very rapidly collapse  to a deflated condition when the exhaust valve
is opened. It will be appreciated that the bladder is optimally situated
relatively close to the WO 2004/076897 PCT/AU2004/000256  8 valve seat 45
when in the deflated or open condition. The annular space around the
bladder  will preferably not be more flow restrictive than the flow passage
17 in at least some other  regions of the valve. The bladder support member
will support the collapsed or deflated  bladder in this region of close
proximity, so that when inflation occurs the bladder need  



5 only expand a relatively small distance in order to effect closure of the
valve. It will also be appreciated that the bladder is fully supported by
the bladder support  member along its fill length when in its deflated
condition due to the form and diameter of  the bladder support member. Thus
the bladder will not be subjected to high pressure  buffeting whilst fluid
is flowing through the valve, but will rather form a smooth, flow  10
guiding component in the central region of the valve. To replace the
bladder for maintenance purposes the bolt 30 will be removed,  allowing the
bladder support member to be removed, the bladder replaced, and the valve
reassembled. Since the bladder is the only moving part of the valve, it is
envisaged that  such maintenance could be completed relatively quickly. 15
Turning now to Figures 14 to 16 of the drawings, a second embodiment of
valve is  shown. The only significant difference between this valve and
that of the previous  embodiment is the manner of opening and closing the
valve. The numbering system used  with the previous embodiment has been
used with this embodiment other than where the  items differ. 20 As shown
in Figure 14 and 15, a. valve 68 has a mounting flange 70 on the inlet side
thereof which is circular rather than square, thus providing for a
different mounting  arrangement with the air supply conduit. A union nut,
or like mounting arrangement will  be used for providing a tight seal
between the valve and the air supply conduit. An annular  groove 72 is
provided in the end face 74 of the valve to provide a recess for an 0-ring
seal. 25 It will be noted that the end face 74 does not have an inlet port
for high pressure operating  air as was required with the previous
embodiment. In this embodiment, inflation and deflation of the bladder
takes place through the  same inflation passage 76. The inflation passage
extends through the hub 32 into the  bladder support 34, as in the previous
embodiment. However, in this embodiment the 30 inflation and deflation of
the valve is controlled through the same port 78 located at the end  of the
inflation passage remote from the bladder 22. The port 78 is located in a
side wall of  the valve, and would in use have a high pressure conduit
connected thereto which would  supply the operating fluid, typically
compressed air. It will be noted that a bleed passage  80 extends from the
inflation passage 76 into the flow passage 17 through the valve. The WO
2004/076897 PCT/AU2004/000256  9 



bleed passage 80 will bleed high pressure fluid when the valve is closed,
but because of the  constricted diameter of the bleed passage 80, not a
great flowrate of compressed air will  flow through the passage 80.
However, the passage 80 will assist in the rapid opening of  the valve when
the operating fluid is no longer supplied to the bladder, allowing the air
5 within the bladder to discharge through the passage 80, thereby ensuring
rapid deflation of  the bladder. It is envisaged that the diameter "d" of
the valve shown in the drawings will be  about 45 mm, and the throat of the
valve will have an internal diameter of about 22 nun  and the valve seat 45
will have a diameter of about 37 mm. This valve will be intended to 10
operate to control the flow of cleaning air at approximately 100 kPa, and
the pressure of  the operating air used to expand the bladder will be about
350 kPa. It will be apparent to those skilled in the art to make various
changes, alterations  and modifications to the invention described herein.
To the extent those various changes,  alterations and modifications do not
depart from the spirit and scope of the appended  15 claims, they are
intended to be encompassed therein. WO 2004/076397 PCT/AU20041000256  10
CLAIMS 1. A bladder valve comprising: a valve body having an inlet, an
outlet and a flow passage connecting the inlet and  outlet the inlet,
outlet and flow passage being in axial alignment with each other; 5 a valve
seat surrounding said flow passage; a mounting hub fixed to the body within
the flow passage and being axially aligned  with the flow passage; a
bladder support member extending downstream of said hub, said bladder
support  member being generally cylindrical configuration and being
coaxially aligned with said  10 flow passage; a bladder surrounding said
bladder support member, said bladder being inflatable  from a deflated
condition in which the inner surface of the bladder is in contact with and
supported by the bladder support member and the flow passage is open and an
inflated  condition in which the outer surface of the bladder is in contact
with the said valve seat and  15 the flow passage is closed; 



an inflation passage extending through said hub and said bladder support
member  for inflating said bladder, wherein in use, said bladder is
inflated by fluid under pressure passing through said  inflation passage to
thereby inflate said bladder and wherein release of said fluid under  20
pressure deflates said bladder. 2. A bladder valve according to claim 1
wherein the mounting hub is of cone  or cowl shape diverging in a direction
from the inlet to the outlet. 3. A bladder valve according to claim 2
wherein the diameter of the hub at its  widest point is substantially the
same as the diameter of the bladder support member. 25 4. A bladder valve
according to any preceding claim wherein the bladder  support member is
mounted to the hub, the connection arrangement between the hub and  the
support member being such that the bladder is clamped between the hub and
the  bladder support member. 5. A bladder valve according to any preceding
claim wherein the valve  30 includes a shroud on the outlet side thereof
which is axially aligned with the outlet, the  shroud being mounted to the
hub. 6. A bladder valve according to any preceding claim wherein the
bladder is of  tubular or cylindrical configuration with opposite ends
open, one end being clamped WO 2004/076897 PCT/A[120041000256  11 between
the bladder support member and the hub, and the opposite end being clamped
between the bladder support member and the shroud. 7. A bladder valve
according to claim 6 wherein each end of the bladder has  an annular
sealing ring integrally formed therewith, said sealing rings being located
in  5 corresponding annular grooves in the hub and/or the bladder support,
and/or the shroud  respectively. 8. A bladder support according to either
of claims 6 or 7 wherein the shroud  and bladder support are mounted to the
hub by means of a connection rod or threaded bolt  which passes through the
shroud and bladder support member into the hub. 10 9. A bladder valve
according to any preceding claim wherein the hub is  mounted to the valve
body by means of one or more fixed vanes or web members which  extend
radially between the hub and the valve body. 



10. A bladder valve according to claim 9 wherein the inflation passage
extends  along one of said vanes or web members. 15 1]. A bladder valve
according to claim 10 wherein the inflation passage also  serves as an
exhaust passage for deflating the bladder. 12. A bladder valve according to
claim 11 wherein the inflation passage  bifurcates into two arms at a point
along its length at a position remote from the bladder  support, one arm
serving as an inlet passage for the supply of fluid under pressure, and the
20 other arm seining as an exhaust passage through which fluid is evacuated
from the bladder  to deflate the bladder. 13. A bladder valve according to
claim 12 wherein the inlet passage includes a  narrow diameter throat, to
restrict the flow of fluid into the bladder, the exhaust passage  not being
so restricted so that the evacuation of fluid from the bladder is
relatively  25 unrestricted. 14. A bladder valve according to claim 13
wherein the inlet passage is  permanently connected to a source of fluid
under pressure in use, and the exhaust passage  is operable between open
and closed conditions, the bladder being inflated when the  exhaust passage
is closed, and deflated when the exhaust passage is opened, fluid under 30
pressure bleeding from the inlet passage to the exhaust passage when the
exhaust passage  is open. 15. A bladder valve according to any preceding
claim wherein the inflation  passage divides to a plurality of outlet
nozzles located in the bladder support member, the WO 2004/076897
PCT/AU2004/000256  12 outlet nozzles radially spaced around the bladder
support member to facilitate even  inflation and deflation of the bladder.
16. A bladder valve substantially as hereinbefore described with reference
to  the either of the embodiments shown in the attached drawings. 5 


