WO 2004/ 076897 PCT/ AU2004/ 000256 BLADDER VALVE Technical field The present
i hvention relates to a bl adder valve of the type which can be used to
control M@p@+forewr The invention will be particularly deagiiediosbish
reference to a valve 5 suitable for providing a high pressure reverse

pul se of air in a filter cleaning system but it is to be understood that
the invention has w der application. Background of the invention Prior art
bl adder val ves have suffered fromBlAPBER MALVE enci es, including being

slowto o - , inadequate sealing, obstructive flow passages,
fragile bﬁ%ﬁg?FﬁgﬁF 10 conplexity of operation. In applications such as

reverse pul se CTI%S;BXEMt dtvehiidd edlated RNMEBLEIdEL valSe iofERS typBtwHikiatard DELEd & 2
m ni mum pressure drop across the valve. It is also |(g)ortant that the

val ve is atoniol Juidofewi hhe invenigommilll b paricykaryr desenibed with refseance do proveade

the cl eani ut will open rapidl L O sur.e_a.shar eak
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cl eani ng ek febE unddritosd tuat thbhaddgon Mal widsr figileatlén.f requent |y not performed
adequately, at least in sonme situations, for one or nore of these reasons.

One known Baskereynd ef garivertiare i ncl udes an i nflatabl e bl adder provided

wthin a condupt | i quids f the. r . -The Rl adder .i s
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that is codighedopen ands@odeshadéquateasskiid, sbsrtfivaiffowbsedyeb, Srdgsle d1dddeisnidat e
t he bl adder tq thereby c]ose t%e_ val ve and prevent passage of liquid
t hr ougR®t NETBYREDT 9f oPrErtigef Inanplicsions SRR TeVEIse BULs Fleamag of fgeelemeninit he
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t hrough the conduit. A problem w IS prior art val ve
t he i nfl atthbl thelyhbvddeable o cantalh tlectelativelythagh pressure filr uisetl fol pyawide thehaleanddy t he

conduit which can cause weatr, and tear on the 25.bl adder,. O her, bl adder
val ves havBiise- SEOBIE PP ARGy o1 BISRTHIE AT BHRERTEUPIENBUAE Sl TS ¢ he

condui t i nthwkii ghhttet vaiSe tOGRbBEe lithunlicleatidiy EFSH! Prioh ¢ 8AAOPARLNGayvend
thus a dissipated pressure/energy pul se passing through the valve. Summary

of i nvént i Beawotipnaebpetfarmed ademmisinvadeisbm sathe séudtionpriovpdedr mobd afithese
val ve conprli ng: a val ve body having an inlet, an outlet and a flow

passage corr?:‘:‘lliolélt ing the inlet and
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;



outlet the inlet, outlet and fl ow passage being in axial alignnment with
each other; a valve seat surrounding said flow passage; WO 2004/ 076897

PCT/ 4U2080208026®7 2 a nounting hub fixed to the body wethianm2sdamodisew
passage and being axially aligned wth the fl ow passage; a bl adder support
menber extendi ng downstream of said hup, said bladder support nenber being
generally cylindrical configuration and being coaxially aligned with said

5 fl ow passagenoenthigdohefixegiuo tibeiywyitkiaithe Sbwdresagsapp bengrasrdlyralicsead d

bl adder being jnflatable froma deflated condition in which the inner
sur f ace Bith thed !B BHSRES is in contact with and supported by the bl adder

suppor t nenbey yiadtbr kS d SRS sRERdILS AORRRrEM 0 ABaill Miib AdatTibla8 @ Huphe¥d i N
whi ch the outer surface of the bladder is in contact with the said val ve

'seat andmerhibert being Igenerplis siljedrics] ehofpdatiom and beiagi enaxially sdigaed xtitnehifg
through I%ai d hub and said bl adder support nmenber for inflating said
bl adder , 'SWERERE>i n use, said bladder is inflated by fluid under pressure

passi ng t hr ougPadd:uriothiibi AN PRE&RIAph6H LRSAERY sdid bider béthg ibflagser and
wherein rel ease of said flurd under 15 pressure defl ates said bl adder. The

nount i ngfromba deflaededemdithsinyinowhichrike omer suacstdghe Hladdenisrip cpptagt Withe@gdi on
from the inlef. to t utlet. The dianmeter of the hub at | i oi nt
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support geikedn in MBcHha dded: sEHRRASthEBIBEST 19BY cdifadTRHIMN BE sii@ vhlve sBatlindt he
connection 20 arrangenment between the hub and the support nenber being

such 0hathet{losv passafigas closed; cl anped bet ween the hub and the bl adder support
menber. preferably.. i_ne. I h j eof
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whi ch is axiaffy" € Shroud per hg rbunted to the
hub. Thesdliagldpic sa@blidienf tubul ar or cylindrical configuration with

opposi te ends open, K one end being cl anped 25 between the bl addﬁrr sgpgﬁrt
menber and t h&heigh! indise pEL3AMHIF il byplidndenpmsetite BEEHESA SR SBifadder

support aeber gD%quoé ?&tﬁé}wﬁﬂa’?@gﬂd et ah@gvlﬁlrégg‘i@%a@b{f 64 Hluidd axerdN

annul ar seal'tng rifng integrally formed therew th, seal ing rings being
| ocated bfessigodefseonadi bigddernul ar grooves in the hub and/or the bl adder
support, and/ OTrﬁe Enho%ntslggrr BLLllt(»j is preferably of cone or cowl shape diverging in a direction from

the inlet to the cutlet. 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.




respectively. The shroud and bl adder support may be nounted to the hub by
means of a 30 connection rod which passes through the shroud and bl adder
support We&h38#076pt7’0 t he hub. The hub is preferably nouRtedita4tchessal ve
body by neans of a plurality of fixed vanes or web nenbers which extend
radi ally between the hub and the val vesbody. The inflation passage
preferably extends al ong one of said vanes or web nmenbers. The inflation
passage Praémilyhy isflavnsmssags ireatesekmtze apas shgeoimraleef itaidgth ehe
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the supply of fluid under pressure, and the other armserving as an

exhaust phsbafedtinesemgatediivoraiithe bladdes to éeftte thecbladdayniTherénlpy pasdege way

deflate th | adder.. ,The. i ass my 5 incl.ud nar r,ow di aneter
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passage pakafeidi®es@ soasdtitted o6l e thd@actdiRn IR rbANLe blddbet id rélkevely he

bl adder 1s relatively wunrestricted. The inlet passage maybe operable to be

per nanentiugstrigted eTheplet passagdmay de oberableip dhepsapaneptls seunastadio @senrcg®d t he

bet woon OREHCAR PRrRaE A B0 EH P bR el il o g TR R o RO RN bR 10

exhaust PRS6APPeiablededwesh oppntndefdset edniiens, thebRibaUsingliasiargevieh hpened,
fluid under pressure bleeding fromthe inlet passage to the exhaust
passalfle GHENSE PREsasera Fiasehadadrdlateds Whehe the erhaustHassage oh opasdadeicgde vi de
to a plu i yt b i r r utl et
ozl b PRAFY pifedifhdth ROEA Thnial O e AT pasRbERRE HiFERALY RGPl L7
even i nf isadgpean and defl ati on of the bladder. The bl adder support nenber nay
be coupled to_the

|1 of said flui.d passage by at | east one b er
such that sai dopIUBHRHOR PSS ‘&ﬁ}édﬂ%ﬂ? ﬁ°£ glglﬁlﬁi'/ Ogﬁ"élebflo%zé‘?sdmf ﬁ\%\/\}ﬂg%%s age.
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20 description of an enbodi ment of the invention which is given bel ow by
way of5 efamtithts.eveminflabion ded deflaionef thebleddmce i s made to the acconpanying

const rded as. TEREEE SRPORESPITERIPR pledro Hacweh Bl o ToR B acrgeet
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bl adder 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;



25 valve; Figure 2 shows a rear perspective view of the bl adder valve shown
in Figure 1; Figure 3 shows a side view of the bl adder val ve shown in ]
Fi gure WORP@II7E89Z shows a plan view of the bl adder val REI/dU2(@Hg0286 1 from
the inlet side thereof; 30 Figure 5 shows a cross sectional view al ong
section line V-V shown in Figure 4 w4h valve in its open condition;
Figure 6 shows an expl oded view of the bladder and bl adder_ support nenber
used in the Mgeddeshows e cbs-Fegiord Yiewrpldhe bladdepwmountes 40 s ARAIET t he

bl adder mounted to the. bl e r ; : [ 076897
PCT/ AU2 0B 18 F5ate gt ﬁaﬁgghﬁlsﬁgﬁgﬁéﬁ‘ér%wg?g%ﬁéﬁ?‘%i ew of the bl adder

mount ed to t IRgkbadHets aFuNiERGf dis shngeiefithe vhlvepgh the section line
VIITT-VIIl of Frgure 7; Figure 9 shows a pl a%%_vi ew of the shroud of the

val ve; Fi gurldgue 191sbwws a sleqiew oeheSITUHOIdAWES: of Figure 9; 5 Figure 11
shows_a cross..sectional vi t af, dhs ] Line
XI - XI > of Fi g lgurfc};l 08’5 raec‘%% Ssgétg&mlgbgggg rsp cﬁ@gg\s}?égv@g]f&lg?%%%?{elgﬂg%l

bl adder yxakyesrphud h® type shown in Figure 1 nounted to a box conduit that
is used in a reverse pulse cleaning systemfor _cleaning filter bags; 10
Fi gure 13 shokiguee 13 Shossaerarsisaiive Vieeia srgs eEBIadder Yalyrs ofthe BPeERgfe 4

with the. walve in i cl Gl 5108 usEh @ € rid ol ClehVRrvi ew
of a sectn g%rr?b%gl{bﬁ%{ﬁtﬁ t8faot\§/a Ve agc%%tgllgﬁlé to trheer?%%lﬁ%i%})nﬁ?lg%ﬁlthe i nl et
side of tlbsivafike:bagbgure 15 shows a plan view of the valve shown in Figure

14 fromthe inlet side of 15 the valve; and Fi gure h a i
crosgd9sect i onBILUTH E\AFW%%@O%W\?BO’%%SW f nﬁisﬁ?}%@l 11‘1?1‘2&%88%%‘&%#%? Pfne
XVl - XV i i 5.. Detailed description of preferred enbodi nent
As shomb?lﬁglﬁ]mfgs ﬂ?sae\gvio%géﬁgﬁbl adder val ve 10 conprises a valve body 12

havi ng an 20Fignteet4 difovanapampative eiewldf a F¢nond sinhwdbpenyt of ¥alviecicaerdingLo
mountl ngtIIel ig\rf]egl’l%o% %otn?t te iIi‘ﬂSet saigé af ’S’xre]tvalve;
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 18 that is adjacent
to the inlet 16 and is of a general square shape. The flange 18 includes four attachment
holes 20 that extend through the flange 18 and which are located adjacent to each corner 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. Tt 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 18

cone or cowl shaped to provide for smooth flow of fluid, typically air into the flow passage



to the inlet 16 and is of a general square shape. The flange 13 includes
f'our attachnent holes 20 that extend through the flange 18 and which are
| ocat ed W) HOeMi689D each conmer of the flange 18. The hoeCes2004me2xdsed to
bolt the valve 10 in position in use, as shown in Figure 12, and as wl|
be explained further below Oher fixindg arrangenents are possible 25 in
whi ch flange nounts are not used. Threaded connections m ght be used, or

dresser huthrosglythe islshhecThokd ismrédly dienahyothexis 12 ond is bylgliy pasitivabk t he

inl et and outl i . 1 t he.Lnl et
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substantially annul ar configuration, and when the valve is _ open, offers a
rel ati velmemher edueh pioald havsvihp sifschet 1wduping bsiragtions 1 the énlefiutegion afthe) t

wi || %e an%ed that the flow passage 17 flares outwardly towards the outl et
side of tAg-valve. A hub 32 is nounted in the flow passage 17 adj acent the

inlet 16. TheThethuB232 Bas & dAStOEorieuMblattipeahpont ficabetl84fmbunsd dlidietol iaw of
fluid, typically air into the fl ow passage WO 200 1/0 7689 7
PCT/ AU20@3iebebgmpentswitly thepugdp ehihc Yalee. T, bladder{wpred rasber sppapityded
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val ve. The der menber supports a tubular blladder 227 n
posi t i on dimctidretofrandy the outdedeide of tHdrealven rsewilli e cdérrdtom fegupe adidhe in? waills
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ina direction towards the outlet side of the valve. As will be clear from
Fi gur & 5 amapgerpeiierargedssibles andeiny plavtcuias Hawapresaged thak athiessid i rsomiee

I ' b fini I I AUl
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ar r angenephgergeLirpoesditiction andards tiRabibtl e Widlr bd podsivlenVpsaiatod Rétthe flbwl east
in some applications, and outlet shroud of a. different configuration
such as aliEeptiag eempgneRts within the valve is generally done when the specific requirements o

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 holt 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 V\Iall of the valve body, towards the centre of the

valve. The mner wall of the valve body thus defines a valve seat 45 in this region, and the



converges in the direction towards the outlet will be possible.
Optimsation of the flow directing conponents within the valve is
gener al WO dgrn@7ef4en t he specific requirenments of the wyavemowsbdushi ch the
valve is to be used are known. 20 The shroud 24- is clanped to the bl adder
support by means of a threaded bolt 365 which passes through a bore 25 in
the shroud, and a bore 35 in the bl adder support, engaging in a threaded
bor e 33 bladdenmeviivntrxpandeting ibidated, 3ealingly eagagss wathchisnmlveheeahdb to cloisadhter
support nd shroud together. The bl adder 22 is of generally tubul ar or
open enagﬁeCylindrical configuration, as 25 clearly shown in Figures 6 to
8. The end r egfiah AdadéNon 4P RS blabeerthRadasccCMiph My passaghaon such
that the bladder 22 is a relatively tight fit around the bl adder support

34.  Annilleanfleiions passage extemisribrbugh onhetithe siebgnemhbere 36f imtpdheheb Begiwhs 22a

and 22b,. and t ribs. |l ocate jn cqrrespondi annpular grooves.4 ef i ned
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i s adapt | iftoLhe position.sha ' LOWre . t
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val ve seat 45 in this region, and the WD 2004/ 076897 PCT/ AU2004/ 000256 6
bl add®r ,eoapeeves s Oé%hq badderebhussthglinfiafiop nasspeg 48 1HFRAVR A COTPRITRE seat
45 to cl ' ' f adder, | ace
t hr ough %ﬁﬁ#%#fgf%%hﬁﬁ%géa‘%gﬁ%gﬁz$ﬂ§wﬁﬁ%%%%?§%°§§2§§g%ngtendQH? rgﬁgh one
of the wobr meidiyrspaddd subniassazhedh Uithe32b-panshged42 npen inteab harddar greoppé3 t
menber 34, a(g bes%i t%gen in Fﬁ_g re. 5. It is preferred tha& t he jnf%at'on
passage #26PPLIATERTHY NG PeRiRR g Lt&"i‘@@(/é“mét MERB¢Te heotoP et Ry eadhatdhe t he
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bl adder pgﬁPort ‘i}%b' ndqighe region of the centre of the bladder 22 to 10
ensure eSERUPRPT HG WIS "t he bl adder. Thus, the inflation passage 40 is
shown as conpNesi 1@ erd Bf ﬂ{eair!ﬂtaMoﬂfpa%Eé‘r@t RnfHY RS IR BRdder e idiRtbhadder
support nenber. Preferably there are our radially spaced sub-passages 42.
The sub- prissgduliregtesoinintynpassages.anmenanstgragenge 243and 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 exhanst 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



| ocat ed towards the centre of the bladder support nember, the groove 43
ensuring that the conpressed air entering the space between the bl adder
and t he WiodeEe768Ipport is evenly 15 distributed aroundP€TaUbloadokesc
support, thereby ensuring even and symmetric inflation and deflation of
t he bl adder. Near the end of the infla¥ion passage 40 renote fromthe

bl adder the inflation passage bifurcates into two passages, an exhaust
passage OUeratmgdressutanidhe pagisedylor 85 revefee piise é‘fﬂlrb&s?@a@éﬂ@gew 100 khg. ark be
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be open, in which can pressure fluid will exhaust fromthe inl et passage
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i nste | at bl adder 22 to the inflated condition shown
in Fi gurgl%fh %%raﬁlyc%gr)]%rfdrf%%‘gﬁ throat 38 is provided in the inlet passage
28. The throaFigufe intshoRed p@quama/ivtbw bEstoiiled 10 atadhbd ho ghber-ssped e
fluid through the exhaust passage wh \«@é@lﬁ xhaust valve is open. The
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cl eaning,of fi el ene enbodi ne 4/ 07689
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bl adder wi I|1° be approxi mately 350 kPa. The inlet passage and inflation

passatfe \hﬁlatreﬂmwe }Bhléhafﬁéﬂ@? sgyala%l}éoid}@glﬂuml eHmeEhe exhaust passage a
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per spect Regadjhent e fnyd mﬁbf/ms vhﬁrea"l(’hm; tedopenin ﬂocﬂqe stlapedsage evitlthet 0. 1t
shoul d be noted that not all he. ref erence nunerals of the valve 10 are
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a source sQJoanxgr}]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



pressure air ( 100 kPa in this enbodi ment) which travels in the conduit 50
as shown by 10 arrow 52. The conduit 50 includes three equally spaced

openi ngawb4odtum7edrch the inlet sides of the valves 10 etEAHbdaobese The
val ves are secured in position by bolts 56. The conduit 50 includes a high
pressure fluid passage 58 which extendg along the |ength of the conduit 50
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elativel y hi g SPRSRgER oyl ot ARRLEREE bbloldy mdbbh FEIRHE ARG,
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opened. The resilience of the rubber will assi st dgf | ation,. but, si n%e t he
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i's opened. |t Twinhihghewap@igoealédo 16 af thehdratyimgdde sedosd eptbiodihdny of velvated
relati velﬁ close to the W 2004/3%76897 CT/ AL2004/ 0002&6 8 g&hve seat 45
when in tAVRefhs: 9y o sufedt HHATTFEPETRE Binuralye @pd hatk ob e RTREC

bl adder  witoliR&R 8t bof RReAE @nd LRMHESHE MaBlel T8e hiiabetihe sfdanupassage

17 in at |east sone other regions of the valve. The bl adder Support nenber
wi | | suppuil thehgeviols ambediment Hes besnetped byidudes emhodimient pthgr drnovherk dae
proxi mt %tenissodihjé'r?t when inflation occurs the bl adder need
20 As shown in Figure 14 and 15, a valve 68 has a mounting flange 70 on the inlst 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 O-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



5 only expand a relatively small distance in order to effect closure of the
valve. It wll also be appreciated that the bladder is fully supported by

t he bl adder208uppest nenber along its fill |ength when PETIAIRIEEDZEGed
condition due to the formand dianeter of the bl adder support menber. Thus
the bl adder will not be subjected to high pressure buffeting whilst fluid
is fl'ow ng through the valve, but will rather forma snmooth, flow 10

gui di ng dderdgreraee BA wildblesditighaprepaige Bridovhaniibe yalveds clpeeds b heseusejoé the

bl adder for maintenance rpgse A ey, Lowimg the
bl adder SCBB%F{SQ ar%eg?r ?ﬁﬂfgbq?eeﬁ%%‘gafﬁeb%dhtémg?é’ dAérﬂ%Sfeaﬁéé?%arﬁﬁ% ﬁfe}qu/g"l ve

r eassenblgdy aRbigetehRshlosdieHoweved) eheopdsyageri will psidt infihd hpidiapentng 6 i s
envi saged that such maintenance could be conpleted relatively quickly. 15
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val ve. Thgepwaberi ng systemused wth the previous enbodi nent has been
used with this enbodi nent other than where the itenms differ. 20 As_shown
in Figure 14 alids gBvisaged Vhahibe gBapger o B e YR PR 17 Sheofrapingsi Witkhe si de
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di fferent mounti'ng arrangenent wth the air supply conduit. A union nut,
or |ike naidnherglvarseanigenidhnhawsid diambeer of alebuft 37 mpmo\Fhidi vagveawil] prhintendad to

bet ween the valve and the air_supply conduit.. A I Loove 72 iS
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for ‘high pressure operating air as was required with the Erew ous
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t akes pl ace, thr h the _.sane i.nflation.passa ) i nfl at.i on.passage
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the valve is controlled through the same port 78 |located at the end of the
i nf | atliSonclpams slepy areintended tohe erromiyag¥ddbcro®: 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
conpressed air. It will be noted that a bl eed passage 80 extends fromthe
inflation passage 76 into the fl ow passage 17 through the valve. The WO
2004/ 076897 PCT/ AU2004/ 000256 9



bl eed passage 80 will bleed high pressure fluid when the valve is closed,
but because of the constricted dianeter of the bl eed passage 80, not a
great flwonaim7efvy7conpressed air will flow through thepppavaga/nese
However, the passage 80 will assist in the rapid opening of the valve when
the operating fluid is no | onger suppliled to the bladder, allowi ng the air
5 within the bl adder to discharge through the passage 80, thereby ensuring
rapi d defQLAIMS of the bladder. It is envisaged that the dianeter "d" of

t he val ve sho in.the.draw i be about 45 mm and the throat of the
val ve will ’ha\\l}\g anAlﬁk:lfa%?e é/‘éWvg?:gm g,jrngbf about 22 nun and the valve seat 45

will have a diaaaBlafod9fhaaiiguin i3t M oullet snd/&aleer Yhskhodd@nnbétRizARE ifler A
operate to control the flow of cleaning air, at approxi mately 100 kPa, and

the pressuile the inletheutispardiflpwpasiaee beiad it exiakyigmenanh it cadeletheni | | be about
350 klga. It w Ivltalvlgese%% argﬁ&éﬁé%@:%%&%w& ed in the art to make various

changes, al t efafrons™ %an ari 0’ the invention described herein.

To the extent ath@Seiny &b dixsd ehaRdRAy witlit SealldvwnsssaBe af@Péihh ariallpalged not
depart fromthe spirit and scope of the appended 15 cl ai ns, they are
i nt ended vt the fleWmasgpRSsed therein. WD 2004/ 076397 PCT/ AU20041000256 10

CLAIMS 1. A bl I Sl 0o (0] N I
outl ot and a it sa Sl HOERE Sedin ok e Qe A bt
out | et ameerfibepbeirs gagealbecyimdrinalacondiguedtiog ramdbeiitg tcbatialth abigedr with saidval ve
seat surrounding said fl ow passage; a nounting hub fixed to the body w thin
the flbwio¥sR¥EECand being axially aligned wth the flow passage; a

bl adder supporatblgﬁyg%ﬁn%&@mg HEQIMRS tsﬁ;ggﬁ Rbrdet Lol Pragsd! t%ngge_ﬁﬂqﬁame

support nenber g generally cylindri configuration an i ng
coaxi al | yireah iagteflatedicohdisiah dn witclf thevinperssiafges ofithel Hddidar is ur covadiwith szl d

bl adder support, ne r ai d bl adder, bei inflatable .froma defl d
condi t1 oRPPT: Dh ErUefR PR Firlbep b dloadaerags i AP Lottt T and
suppor t edolyitioh¢n WhaUdeE osepaRTce BEHRYaBRE LR oflaBIMVRAIKAGR] | SvoRRna@nd an
inflated condition in which the outer surface of the bladder is in contact

wi th the tbaflowpabsage sedesednd 15 the fl ow passage is cl osed;

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 Dladder 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 thé 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



an inflation passage extendi ng through said hub and sai d bl adder support
renber for inflating said bladder, wherein in use, said bladder is

i nfl at edM&20pHIB7UNder pressure passing through said PaTIAARPEAMPESsage to
thereby inflate said bl adder and wherein release of said fluid under 20
pressure defl ates said bladder. 2. A blldadder val ve according to claiml

wherein the nounti hub is of cone r. c shape diverging. in a_direction
from t he beRYR tpﬁlb?f}%g%ﬁﬁﬂpé?ﬁ msm% 3 B‘chg%feﬁ%aqf\get%ﬁé&)@P&t%sn‘?BelEg &lameed

wher ei n g, di 3EBEISAdR uf iRt BURLELE arlditBe siMoH@ST point is substantially the
sane as the dianeter of the bladder support nenber. 25 4. A bl adder val ve

according to dhy préebedidagvalvaiamontiegdd nlahe bhackie eachserpipof the ipdavder hiss
mounted to the hub,.the cannection arrangenent between the hub and, the
Suppor t  eTBERIFHIPE TE T REALY HETEPL AT TS P SBHI R e BVE e Hfband
the bfaddgr, Hﬁ%rénnﬁﬁa'ﬂbﬁ%ove@-inAh@'hﬁg%&/oi/@lgé’ﬁlaﬁﬁ&o&g%ﬂﬂ, bd/8NthePdReGRAI NY

cl ai m wher ei the-val ve 30 includes a shroud on the et side thereof

whi ch i s raspeatively.al i gned with the outlet, the shroud being nounted to the
hub. 6. A bl adder valyve ,accordi,ng to.an ecedi cl ai mwherein the

bl adder is of ot gbugé’yadéfir EWHOﬁ%B’iﬂn%%’ngﬁ’ﬁﬁngr S o Wﬁ‘ﬁbeéri‘ﬂ{? Sglﬁ%léd
open, one@ifiadRt BfppehtanPaduded20 9K RitbSPheltsld P dZRRAIAPRARG thikdddaedoreen

t he bl adder support nenber and the hub, "and the opposite end bei ng cl anped

bet ween twikichpasseethrangpilor shraedrived bladder sheposhmender into thethivhdder val ve
according to claim i ach of the bl adder has n_anpul .
g% 9 ,gll\?’@c?c{e? ‘Qal\ge %ﬁco%gﬁil ttﬁ, any. preceding. ﬁlaml)iwﬁereig A Alb is

seal i ring integr or me ere ngs bei'ng locat ed

in 5 cormesiedd e vabrbaly gy aeesSof dhd hembridfiasiiaes oh vdbl medBers sufigtor t |
and/'or the shroud respectively. 8. A bladder support according to either

of cl ai msexgensiragially Bptdiean theddrmgube valkebeadder support are nmounted to the
hub by means ofg a cRuSHE OAvE Atkliinké ERHED BRLL MR RASES M aMah the

shroud and bl adder ‘support nenber iIn er “va
accor di ngalbng amgyofpaElcedengr weanemblees ein the hub is nounted to the val ve

‘ad) ably ot nebh s HEHEBAN e YR G thgayn T0 wheran e itation pRSE tlso
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 serving as an exhaust passage through which flujd 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
1S 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



10. A bl adder valve according to claim9 wherein the inflation passage’
extends along one of said vanes or web nenbers. 15 1]. A bl adder valve
accor di Nyorzer417a8% 10 wherein the inflati on passage al sBCT2&RYES0ERS6an
exhaust passage for deflating the bladder. 12. A bl adder val ve according to
claim 11l wherein the inflation passagel2bifurcates into two arns at a point
along its | ength at osition renpte fromthe bladder support, one arm

a
servi ng @slehozalce ragiaty spacadoproupd g phladdess suppartdmember tprsditde  evapd t he
20 ot her; ] I N : t passage through which fluid is evacuated
fron1théngﬁghggyp&%%nggP?gFgﬁgﬁgﬁbIadder. 13. A bl adder val ve according to
claim12 wher#f.n tAebladdeetvapassagentinly uddsranbeferer dssctib aimeitarrefdieeatto t o
restrict the flow of fluid into the bladder, the exhaust passage not belng
so rest rihgcaberd thhembediments sbown i fheattaghedi Havings t he bl adder i s
relatively 25 unrestricted. 14. A bladder valve according to claim13
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 cl osed conditions, the bladder being inflated when the exhaust passage
is closed, and defl ated when t he exhaust passage is opened, fluid under 30
pressure bleeding fromthe inlet passage to the exhaust passage when the
exhaust passage is open. 15. A bl adder valve according to any preceding
claimwherein the inflation passage divides to a plurality of outlet

nozzl es located in the bl adder support nmenber, the WO 2004/ 076897

PCT/ AU2004/ 000256 12 outl et nozzles radially spaced around the bl adder
support nenber to facilitate even inflation and deflation of the bl adder.
16. A bl adder val ve substantially as herei nbefore described with reference
to the either of the enbodinents shown in the attached drawi ngs. 5



