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WD 2006/ 091710 PCTI US2006/ 006364 Val ve and Act uat or

Assenbl i es Rel ated Applications The present
weppe¥aTioon clains priority from provi sional PCT/US2006/006364

application serial nunber 60/654,917, entitled "Valve

Assenblies,” filed on February 22, 2005, Provisional

application serial nunber 60/654,917 is incorporated

herein by reference in its entirety. Field of the

I nvention [0001] The present invention relates to

val ve and actuator assenblies. Background of the

I nvention [0002] Valves that block an inlet passage,

bl ock an outl et passage and open a vent passage when

inafirst state R_an. inlet ssage, open an
out | et passage ah%rfgel %{Agg\?é?ﬁ Ssﬁﬂ@’i‘ﬁﬁe when in a
second state are sonetines referred to as doubl e bl ock
and bl eed val ves. q&qa@gmé%ﬁwfigﬂs of doubl e bl ock and
bl eed valves is to plurality of sanple
streans that is routed to a process anal yzer. [0003]
| The FresapwBpylicatiae tlatifs priority iffon? Prodrissina kpliRuli @ BdrRtnumber
rocess apalyzer for apalyzin mul ti pl e sanpl g, o
60/654,217, enfifled “Male Apssmblicsaflgdon Eeheary 2212005 Jiroyjsional application
* 9 r v
seral B K100 A7 B Cmot e e Rk S Bty
process-related industries. The sanple streans are

general |y transport gshld of @i Bivetigg €d val ving mani fol d
near an anal yzer by tubing or piping. The autonated

valving manifold is usually electronically controll ed
[0001}t Bhe prespué intvieatidnyrefaésstotvabmdmdiavmator asmmblidsial sanpl e
streans to the automated anal yzer. [0004] Air
actuators are used to operate valves, such as double
bl ock and bl eed vBagkgroundwfiheInventionct uat ors i ncl ude
an actuator housing that defines a cylinder, a piston

i,.sposed. .i.n . the | i nder. nd a t hat ¢l oses the
r0o021(y BRESERH Dot il st RasspeS o i PRt o oRang VRt passaee
wheid e fisS4tXB ahd opSitatinldt PAdSage, Apen bS oGt Paidayehid block a vent
provided into the cylinder to nove the piston against

passagepThediing seenndatale ats sopretimgs refemed tgias denblgdiepkand bleed valves.
One et SR Rgt e LR vl P s | Pectecl B OPELRENEH Ot ample

streatnh ¢hap dssiohitednio afprodess miadyzen. One such vi sual indi cator
includes a plunger that is in contact with the piston.

Movenent of the piston noves the plunger to indicate
[0003} Jhés goamnen prechiee tordilize gtsingle quiemptsfl gracess anahaer fos gaglyzing

mulnjpﬂadélaﬁﬁ)tl@ £tré.a¥hs¥ a.ﬂgﬂls %?énﬁﬂcanﬁ?&e&u%s t%g%gstio@%éﬂwﬂg lgaé’ ﬁ{dvl?quid
process streams in petrochemical plants, refineries and other process-related industries. The
sample streams are generally transported to an antomated valving manifold near an analyzer
by tubing or piping. The automated valving manifold is usually electronically controlled to

sequentially select and divert individual sample streams to the automated analyzer.

[0004] Air actuators are used to operate valves, such as double block and bleed valves.
Typical air actuators include an actuator housing that defines a cylinder, a piston disposed in
the cylinder, and a cap that closes the piston in the cylinder and limits axial movement of
the piston in the cylinder. Air is selectively provided into the cylinder to move the piston

against a biasing force of a spring. Some air actuators include a visual indicator that is
1



Summary [ 00051 One aspect of the present application
is a capless valve actuating arrangenent. A capless
WO2006094¢0uat i ng arrangenent all ows a positi on RET/HS2006/006364

piston to be visually inspected. Another aspect of

scre\%([eg:ﬁiﬁgar Sen {oaigla.@ﬁe %8&511!1%1) f Blsgﬂ{’d rtil{l hd\ll\ssgfllsiggfcator

mclu\déé -4 ﬁluh@eﬁﬁaﬁ@ﬁi é&tﬁc@ Wlﬁq:ﬁ@' isfgne Mb‘fc‘i‘néﬁ@bf’ the p‘M’t‘brPﬁoV@syme
I e bl ock and bl eed val ve, includes a

thzeém mﬂe@m the pasition of thefistom g Theheight of the viswal indiestor is typically
eal nher The seal nenbers can easily be repl aced

Se‘ﬁ%faﬁ%gﬁﬁ%ﬁﬁgv?ﬁE passage defining nenber. Another

aspect of the present application relates to an

actuat or construction tQﬁﬁnnl%¥n1nates the need for a

cap over the piston. Fo e, a valve, which may

be a double block and bl eed valve, may include a two
[0005POneRESech AF the/ predentpglicdtivat isal b?ﬂé‘ss vl ycﬁuatiﬁgrmmgément A

ro

be assenbled in a val ve_chanber m an end of the
caplwa Volve fetating grrangemash o we a pasitien pitanpiston tpibsramally inspected.

AnofSSERBLIS thprel i BHRLARNI0E AE A MEARBRShaB: Bt faciltate

openfArppiuine cloamge:d’ta ohtve he berasity reppeldi c@he ouchr ediae, EWh]th may be a

doutf §pcih d §E6 uilviniciiqen 8 EPIERHRLS Pasrei AR engnbg thatinctudes
seal fn%h‘ﬂki’so ”ﬂe &Q‘thehﬂ@rsc&cantet&ﬁl)?’ Be ¥ efpldi@&'%?rr epladifg %%hssage defining

val ve 1 ncludes a valve hat can be rotated
membbn uAnaﬂneaaspsctamﬁjthp @rtfsentmm:buaﬂcm ielatesktosandaciatestcapstamction that
|ons ardl ess, of. the_rotatiqnal_ positi.on of
ctimiod§S e R Br R0 o iy For ERAMORY, wO G ot il pe = double
block R&d Wleedavily@tmey idche® & Rab &embee ?&awm% tayphanallows a valve
orts regardl ess of the rotational ori entatl on_of the
g1 tpcbamisierabled Tha yalve shasbe fep @@t@d@&@%@lV%hvdﬁ@at isyppposite
an eﬁﬁamﬁt 2 Pidt&H rrEéi'ﬁbl%m dﬁﬂ@%ﬁs% ﬁ;%rvai%dﬁl&ﬂﬁnﬁy bE'connected
In varirous conbi nati ons an i nations thereo
togetbiat esdinaixpe dlsshgeddisch age dAhmm m;pattlof shmlhremnhpplamhmn slates to

n subcqnbi.nati gns are intended, t e wthi.n the
a valB el B aRG Y cog ooty eblzBR. DUE0BES A Seplsihyl 8 Jalve member
regarils bRl ViRt ARR R T siidn GH 1HERAIR M@&hN&, bORY such vty ﬁlcludes a valve
menber, and a ‘passage defining nmenber. The val ve

mempbet ithaiscan balm@tqdhahméran This aud \perfmt;bmblesblosfksqmsbéed seal

funciys el SIS oua S BT A bl PR, e vatve

membenimdyairage. a\fﬁe@uﬁ'ﬂ@ At sealseighet t6-phinat perts iregirdless of the
posjtion; flow between the inlet passage and the

rotatingel, erieriatipsert the velve sneebers [THaFenEARER ASAERIS UL Petealizefign many

J 0 /U 6/ a he
R
subcamilirtabiens/ shereof. c Dnbdse rexpﬁassipem;lﬂﬂbé rhetdie allabwodh cmmnbieations and

s.at .the secon 0Si ti. fl ow be en the inlet
subcomb?nahons are?ntemgedp % nthe scope ofI tﬂe present?nvennon

[0006] An example of one valve assembly includes a valve body, a valve member, and &
passage defining member. The valve body defines a valve chamber. The valve member is
disposed in the valve chamber. The passage defining member defines an inlet passage, an
outlet passage, and a vent passage. When the valve member is at the first position, flow

between the inlet passage and the valve chamber is blocked, flow between the outlet



passage and the val ve chanber is open, flow between

the outl et passage and the valve chanber is open, and
WP|2606/09¢Teen t he vent passage and the val ve cHGKIES20P&006364

bl ocked. [0007] In one enbodi nent, the passage

oses 5 B AT B 1 A0 e b b Y v RS e vave
chanm-e st e Wihathe "vavaé SBmtRP isoR %@Jecbﬁ@pdsﬁhdﬁa ﬂ@ﬁ»%hb@eﬁ the inlet

he passmge defi ning menber is secured I n anot her

Passmwduﬂzfeb ve ehalmw ig mnxé\ﬁwbebveenrﬁbe wtle@ lpaasheﬁm@rthamlve
0008
st WA Epotod A6 H S A Venuo inee md e vt R Wi

or blocked in a variety of different ways. In one

[000¢H€§%| el I}l&lheth\é |a¥s§géﬁe i n?ﬁneﬁﬂ)ei' &éfﬁ{esiﬁ@ll SHRE vi %e

espect to t et passage and an out
chamben| Int thist eniwdimsmidthaivalvemespiaartcat be phleed muhe galve chamber from

hj nbodi th nb
an o5 AR atve Body bl G PRSRBE fotning Buliel i HOHRG iy, SR Eer
embdBMHRAY, all BF tHe WAIR dfithevalPOSAntRR are deink@by eha RIS odyRY
conprise an annular disk that engages both the inlet
seal and the outlet seal. Such an annul ar di sk woul d

[OOOSB'Ehenﬂét\pakspge;ﬂhmowBﬂ phdsagd ahd thewaht/ passagesagebe opened or blocked

i R 58]yt S B B % S

ﬁxcdeﬁﬁﬁgé ?E&tto tﬁe‘"iﬁle‘t’ﬁiktsag%odtfd dnSoubtefdeh Pdhhis fxea wath fééﬁe@t to the

respect to the va dy For exanple, an axis
outlet pessaamtlnrsbnstem’o@;lumt,athe yalzd meimber angages thednlet sral amﬂ the outlet

nd/or na axi s ,of the
seal {7 e afitadhofat wbife Frat 0SRol Hhs §8h 8 Highh ) Sopprise an
ananarr dﬁ@krtﬁatssﬁghgds@oai the Gt R61 arfdthe 6uildtREAl, Subleal ahnidar disk would
i nclude an_ el ongated inlet sealing structure

sele%wléfrmxeﬁ gnd Plosk thaoval s nassagepireardless o4 8 rotatigea) ppation of the valve
e extending fromthe val ve
menﬁg%%lﬁ%ﬁmg@fi%l%%nt the el ongated inlet
seal i ng structure engages the passage defini ng nenber
[0009] Br SAdmBdEEmER, B veRBsEtR gl Ioeated MiBiateciaytthevalve body.

seal i ng structure engages t he pasgﬁge defi ni ng nenber
For qxgmple an axi§e é‘%ﬁ‘l’f‘é’f T (G ag grizof thshadye member

and/g’pngznxgg? iRl RAPAE LA 48 vARRLRERLGTDOI Ment, L he

sea I Ng structure engages a val ve body
outer surface to seal the inlet passage and the

[OOIOETEQ gall€ chetitet Blayaal oRE oP o dddlify SNEREES Foreexumlples the valve
outer surface to seal the outlet passage when

may Cariideeanalongsisinle seahngtsmctﬂxeragsiceqsw fromthe yHpe wFEmhRpand an
elongﬁgni 0 &%%%ﬁg%g o eéﬁér%g\,\%ﬁgﬁ%hg 9&109 ﬂl&?fﬂ)%l’ b]lno&'léee%ﬂolalment

varl

the m@ateﬂgnleemﬁng BRyCtne edgsgms}eabmagumieﬁmn\gahuﬁbmm the inlet
shaft. 3 WD 2006/091710 PCT/ US2006/ 006364 The, vent
passege-andihe plonsaed phtlsfiseriinestraeire Bigegrsdhe Prwagegefimg member to

seal TRt SR dePhahdhy Gald@ Dember is in the first position. In another

embodiment, the elongated inlet sealing structure engages a valve body outer surface to seal

the inlet passage and the elongated outlet sealing structure engages the valve body outer

surface to seal the outlet passage when the valve member is in the first position.

[0011] The vent passage may be selectively opened and blocked in a ifaliefy of different

ways. For example, a vent sealing member may be disposed around a valve member shafi.



when the val ve nenber is in one position to block flow

bet ween the val ve chanber and the vent passage. In
WarR8A78x enpl ary enbodi nent, an el ongat ed venfCT/US2006/006364

sealing structure extends fromthe valve nenber. The

e G pnip it igors bt Gl SEREGE i Ve bouy
whetY HeWRIVERABAber'iS il She RRItRAGE BIbckIRW bdt@8en HeWhRle damber and the
capl ess_valve activator can take a wide variety of

vent gpgspes- chranpiensxempladsemhsidiment, anelengaiedverd pabiog stracture
t ' i ston. . and
ool B ASEBA 5 O SR b Ry P e vl

bodyrianastriate o sehl the ventthasdapt Rbre @l ROG¥MBBds én ! s¢éeond
.fmrenber recess in a second end of the valve body. The

postiatkt on i s disposed in the piston recess. The val ve
menber is disposed in the valve nmenber recess such

hat axi al,. movyenent the,val v r i,slimted b
rooszf ApfEs Brpd BURARR b Beo's Wi Bani iy BF Htons Sorms | At Sxaitpte of
one $ich taslessualve dtbiat@asRImBTP URIRIE aGhalvelRdp] ShisldnCaiSLealve

axi al novenent of the valve nmenber. The axi al

mempgl chntalvy badyedefines apistan repass it & figih endebths valyelbody eudia valve
r . v | »
el KB AL E SR ol 155 TR s Y it
receqsinb §1h§ wahfeml%erémdﬁspdsed j’vmiheezarvlfenﬁﬁnb&reﬁms sxllchrthitfabc?tlj movement
enpodil nent, .the.plLstqQn | cou to, the val ve er
of th, yalye spzmber i tpiskL By i vefis Yodys valvgaaespber As ed to the
pistoR ERAHHHAE M a] thBGenYedh ¥ EHERTRES cARES ﬂiﬁtrg@ve?ﬁeﬁt BPine vg member.

between a first position and a second position.
The piigkmoversgnt of therpdstprm i tha pistordreodss ihkbmitad by theodyvesember. In

t he piston and the val.ve nenber are in e . second .
one SR Ehe oA taniRi e oasssop i eftad e fetPREC e issyn rocess
and thBahlvexieisls reRsd. Thhikisfehibdlingdin, 18€ pishm i¥ abiyed e halse

a finish that differs froma valve body finish to

mempeRy ¢ ehaft dispessfl in Hgipessegon that the val ve nenber and
the piston are in the second position. [0014] In one

o013 P55 5 BB b i i b SoR R 1
positédd &g cend {Jé’diticii. €The piften ﬁia?%xkénﬂ‘&ia?;t DRAVIMR *llvébody when
pi ston seal to foreign objects. [0015] In one . i
the pisteroandiie ivalve meerphes segjia thesdcandh gosie gRg\ e Ren ca portion
. ; ) 4% '
of t§B L1 RERE pastahPhist 88 Gfims 8 pbly bl BENSE e it fom o
valvabedy fifiisiote proeideantisuyahisid@eaon that tieevabrdraeinbanind thdipiston are in
Eassa e, defining nmenber nmay conprise a flange nmenber
the s 984108 bet ween a nanifol d and the val ve body. 4 WD
2006/ 091710 PCT/ US2006/ 006364

[0014] In one embodiment, a portion of the piston that extends past the first end of the valve
body includes a circumferential step. The step limits exposure of a piston seal to foreign

objects.

[0015] In one embodiment, the passage defining member may comprise a manifold member
that routes fluid to the inlet passage, fluid away from the outlet passage, and fluid away
from the vent passage. In one embodiment, the passage defining member may comprise a

flange member interposed between a manifold and the valve body.



[0016] In one enbodi nent of a passage defini ng nenber
with inlet and outl et seal nenbers assenbled with the
WO TIANge menber, a val ve nenber contacts tRe/U$A084/006364
seal nenber and the outl et seal menber to bl ock fl ow.
val ve jrenber. i s vg Sitl

[00161,ﬁ]e Weqtspfgﬂ)gﬁ%ge g]rq, ef WA 1p1]|\l\g cg%tgfep Seal members

asseBIRASFitlAMe vhve HEd flembeala vARRRAEMbE contab@\thd i seal igember
passage defini ng nenber and the val ve body may

be
and tlie Quﬂﬁtsealpn@mb@r to bl@k ﬂom efheaypdveomember is @wveﬁré% &psjtion where

the vgg% ggeg'%ﬁ:e% r| Sfe@l tﬂgisf%ttg?% e e%t &S{% ot-.}?le member to

allowglge fl&iefiﬁysalge déﬁﬂhg eeshiey anid e Walhe Hoﬁ§ m@aﬁﬂﬁgﬁete pieces, The
defining menber and repl acing. the passage de

mletﬁﬁﬁ@éﬂet\ﬁpa rmembeis sy de copprisehef oringbhat ayg st &ﬁ%t%@@@assage

o ML E by A BRG0P e

passw@fdaﬁamg membémﬂ relﬁladuhg ﬂmqmsmge delfifing inrgnberevither passage

defidi Mur : her ant a %%pg&%ﬁé%p%\%i lAnnufar grooves that
accepOs iy dnﬁ%uil@@se&%leﬁ\%ﬁ nAeRcddiibi 80s a6 of Eﬁgﬁgﬁﬁe defining

aims in conjunction with“the acconpanying draw ngs.
menfei.ef Description of the Drawings [0018] Figure 1 is a
sectional view of a series of double block and bl eed

valves in a stream select system [0019] Fi

(0017} Furtheriagaptagesciidioem Sé&ﬂiﬁdﬁ@ﬁ@ aBP‘lHﬁ%t o fhe %@Eﬂdﬂy e at after
2 I | th

coneidRR 05 RlBing QRridion s oot s B Squjpnotion with the
accolipapging-dr@vings.Fi gure 1; [0021] Figure 4 is a

sectional view of a valve nenber bl ocki ng an inlet

passage, blocking an outlet passage, and all ow ng

flow through a Witk IR8&S i of §R3A%aviih re5is a

sectional view Of [he vai ve 11Jusirat e%
[0018}Figwre hds gapetionsbwiser of persiesiod deubledlegh w} blrsifw’al‘fes in a stream
sele&@%}bﬁ?h the inlet passage, allow fl ow through the

ou

et ’ passage, and block flow through the vent
passage; [0023] Figure 6 is a sectional view of a

lve bl.ocking an.inlet p blo Ki an, outlet. _. .
(0019} Righie .15 airs aPH Gl RirkeR SRS MTcUghe Davalt st ge? inFiguwe 1
WO 2006/091710 PCT/ US2006/ 006364 [0024] Figure 7 is a
sectional view of the valve illustrated by Figure 6
[0020AFigwe Ads 4 bevtiondirview baken hlong theplapaindingted by linggi3ng in Figure 1;
flow through the outlet passage, and bl ocking fl ow
through the vent passage;

[0021] Figure 4 is a sectional view of a valve member blocking an inlet passage, blocking an

outlet passage, and allowing flow through a vent passage;

[0022] Figure 5 is a sectional view of the valve illustrated by Figure 4 with the valve member
positioned to allow flow through the inlet passage, allow flow through the outlet passage,
and block flow through the vent passage;

[0023] Figure 6 is a sectional view of a valve blocking an inlet passage, blocki_ng an outlet
passage, and allowing flow through' a vent passage;



[0025] Figure 8 is a sectional view of a valve

bl ocki ng an inlet passage, blocking an outl et
WP2886Ea710and al | owi ng fl ow t hrough a vent passBgEUS2006/006364

[0026] Figure 9 is a sectional view of the valve

J ustr at ed b ure fl hr ou
10024] et R SesBbnaliss o poriebih LRREREDY REUGLE Fwing fow through
the 1188 B, Ao Rl Ttoho e QIR A}l ant PR A Shrough the
ventvassage,vmth first and second co-planar ports in an
open position; [0028] Figure 10B illustrates the valve
of Figure 10A in a closed position; [0029] Figure 11
[0025] Bi Earess G4 h @B&lonv] Glewt G Ralgk @[&klﬂgnﬁﬁnﬁét—pb&sage lﬁlbauﬁg an outlet
and [0030] Figure 12 is an illustration of
PaSS%ﬁ?ubﬂ'deallﬂVY_‘}@E flaw tbmyeb awgntRAsAEght ed to a nodul ar
surface nount mani fold system Detailed Description
[0031] The present application relates to various
[0026]; Eiguty @5 a)ﬁeor:iaiéaa aq?m df ﬁmtuameatluammwd Fizmre 8 Iﬂe\isﬁg flow through
eatures incl ude ut are not |inmted to; apl ess
the Tplg} passaga, Gﬂ?‘f"mﬁ Bow dhrgusk the. 0151“ PESPaR S48 |b30¢%gg€s§@% through the
ventgﬁgsb :Ng nmenber that includes seal nembers; assenbling
vafve nenber in a valve chanber froman end of the
[0027)/Biguee bdAlys & belteniatic dihptetivreofia velvd witiafirshandsesbd co-planar ports
assenbled in; and a val ve nenber that nay be rotated
in ar; QPel POSFGW hody without affecting the ability of the
val ve menber to performits sealing functions. These
I oubl e
ro028] P B 1B S eBR dTIAE 108 3 R sb ol Ly
Fi gures 1-09. The present invention is not limted to
{0029} P?mmlae@cméﬂavﬁem& Ayndiigesr 1811 i BourO00R} gnddl ock
| eed val ves are but one exanple of the w de
vari ety valve and actuator assenblies that the
[0030F Buue &3 idas dlludation pf ahlvubleelsleckt am fbéed cedveomonnigd e a modular
of Ileg he features disclosed by the present
Su a&g%ﬂ“@ Fﬁa&fo HYS1B- appl i ed to any actuator control | ed
val ve. 6 WD 2006/ 091710 PCT/ US2006/ 006364 [0032]
Figures 1-9 illustrate exanples of valve assenblies 10
with a valve nenber 12 that blocks an inlet passage
14, bl ocks an outl et Dptailed ®esdrpidarl opens a vent
passage 18 when in a first state (See for exanple
i gure and opens the inlet passage, E{ens t he

F
[003113'@‘813 @fessetser@étéau@n@laé%@kwmé foatvres (94 yalygeandtrsinater agsemblies.
Thest SE8Afs"hPhe) i w Yy JERAR! B s Natvd Bothfg amangement; <

replaasﬂﬂe ipassags t defming aimﬂielr (Ihatsuﬁ:h&m; Iskal Teenbers; assembling a valve

member in a valve chamber from an end of the valve body that is opposite an end that a
piston is assembled in; and a valve member that may be rotated in a valve body without
affecting the ability of the valve member o perform its sealing functions. These features
are embodied in one or more of the double block and bleed valve assemblies 10 illustrated
by Figures 1-9. The present invention is not limited to the examples illustrated by Figures
1-9. Double block and bleed valves are but one example of the wide variety valve and
actuator assemblies that the features disclosed by the present application may be applied to.
The features disclosed by the present application may be applied to any actuator controlled

valve.




stream sel ection systemcontrols the valves 10 to

sel ectively supply a streamof the selected fluid to
weanroewiger . The stream sel ection system 11 i SPEGUUSHAE6364

of many applications that the valves 10 discl osed

0052 e, 58 Bl Setntes 4P wsBoblice, T S8R, £ Pl mmber 12
blocltsel iHie éssugé V& h1m§xsn%ﬁﬂeﬁ)ay@kga 86 'Eﬁ&"@ﬁéns]azven@Pﬁksﬁge 18 when in

passage  defT ni A nber or "assenbly . The va
a firsh olate @@e fmmam@ w&gmﬁimdpzemme et wmg@eyeﬂhwm@t passage

ml y .22 b
end B0 ecYonf BAfRRR SR IR sl JBOS (S0 bR MBHEH 1 o
exanipdé 1IIu|§ﬁ‘ate& B&\Rigdi@ dythetvaBrey a0 ¥ie wRdBes stlé’an@ Beledtion system 11. The
assﬁwge defi ni ng nenber or assenbly 22 incl ude,

streaiy selesion EyHipmeconirplsaeyalyessid torselectively sppny arsepm "SHine selected

ﬂuldat}ylaﬁyan%iiﬁ% n’%‘g%gﬁ%m&/ga@%tﬂ £ c%?nf hi .‘?W’t‘ﬂr& ‘%‘d@ﬁ@' agpélg%t’mns that

thev‘a’B@péOdlsalmdechmremtdaﬂﬂnemMmctural metal or pl asti cs.
It should be readily apparent that appropriate

materials for_the conponents of the valve assenblies
[0033}hEny theeexsuipdest illystisted By dhigurae 1h $he walve @aseptbliehd Oviapkide a valve

bod)gf(? n?ar%% rr{e%@)%d']lzl Dd E gﬁssggeo héﬁrﬁﬁ% ?&mﬁe;] %r agsreiﬂb?%@ﬁagﬁle valve

er “énconp asin onen

bodybb0jriak Ivfaweomemsslenblaﬁdi kO PR e i finidd mem?der @r ka@sbynlﬂsa 22 can be
defines a valve chanber 24. The vaIvE menber

made|fiopbgetide varkly obAifiren mpierials s E St?fa?““lahl? Wﬁﬁe%?éls for the
valv%'—E{S%g ?%%‘@Véf@ﬂ%@?% E%Lﬁ glte 9 dg ﬁlﬁé F%‘P%dne} '0? IE:?SSILJJJPIeyS22 include,

but 8¢ ot lithited) to slta:intease stee&boahibnn rstf;el tﬂbym@a@endehaﬂelw titanium,

oo RS2 L e 5 SR BT, Yo e o any ot

strudASBRASR] B plabticsOti @ﬁom@ %b Qéﬁdﬁ'l?rﬂpﬁarchh&at @ﬁbprﬁlﬂ§ &mg@m.«, for the
the outl et passage, and vent passage be
comphyientseaf thp yalyemasanehjies m bﬁ @eqﬁgﬁb@ﬁd 2R, thqrepplz%\% oé the valve
a%a&ggflnlet passage, the outlet passage, and the vent
assage nmay be defined by a valve body. In the
illustrated exanpl es, the passage defining nenber 22

[0034] B %i&plaﬁﬂléaﬁoﬁh%é’ abe PR6MEe2deSMaP ﬁl@ﬁﬂ:ef hecbpses a single

passage outl et passage 16, and the vent
compersEnhge a]lﬁumh@f ofy assembladi ecupanentsi t Fhe Melve dods 2ndefines a valve

a2 R 5 AR 28, 8 Yt o v

menfh@s 3238 mbedtilél belweeed al et poREFigRed o4k R) andch édcﬁmﬂ position
bet ween the vent passage 18 and the val ve chanber
(Figwge R, WhbrP)+ e opa embodiarb the passagy delining member 22 defines at least 2

oGBS {40 b i UDEOBLOBALIY FETSROGSHIEANS 1, o e
embodinenes) thefihlpivp sty e dutlet pasage an¢)ﬂmsrag€paibﬁa@nﬂa3t nmt be defined

by a\é%\g/a%ﬁ?%glbn%%&é%h%p :.?2'? grngxal;xlp e\:N tgee wegaséaﬁge t\fneenotutlet passage, and
the vent passage may be defined by a valve body. In the illustrated examples, the passage
defining member 22 is coupled to the valve body 20 such that the inlet passage 14, the
outlet passage 16, and the vent passage 18 are in communication with the valve chamber 24.
Flow between the inlet passage 14 and the valve chamber 24 is blocked, flow between the
outlet passage 16 and the valve chamber is blocked, and flow between the vent passage 18

and the valve chamber is open when the valve member 12 is in the first position. Flow



val ve chanber is bl ocked when the valve nmenber is in

the second position. In the exanple illustrated by
WPi20uv4718 and 3, the passage defini ng nmenber 2BCT/US2006/006364

conprises a valve flange nenber 22a assenbl ed Wi th

betwpl i TnlFt RARGREE (3 Rtchie S ectauibe iy pem HoY Hebveeh the outlet
pass?éal@luﬁﬁtﬂe' Valkid Elbffdr BY offdnd HAE Slodr Qetwﬁ&?tlﬁaﬁaiﬁﬁﬁssage 18 and the

finin nber 22 conprises a manifold nenber

valveehanhed lsdblpdcﬁdl \yh@dihﬁ alve amerebes dslin the eecomt @oemanp |he§1e example

ted es 1-9 i, Lustrat w of .
ilustgeed By bR 2prld PLhE hafipre pepiRb s AL hRbridsHE valye fanee
membeﬁmséiﬁlﬁlb@ lwid tHe Phles bady, @ad amadeefold Qx@ﬁfﬁ}:r Redf @b doftes fluid to
to Figure 12, in one enhodi nent the inlet passage 14

and Fppp *{hﬁ &aBip 3ssemplyst gln ﬂlfeev@mpﬂe& ipgftajed By Fagires 4r% dlaqpassage
ool e 22255005 PR, MEFBE 28w B5EIBYATEy o vve ooy

20. @hdesumﬂa&ﬂh@&amﬂby@hgﬂheL@auuannasﬁﬁﬂbfﬂ&&ﬂﬁﬂvhadyofdﬂﬁﬂmﬂ
mounted to,a surface rmnlfolg §% em 33,
forms or Fopfievgations the Rpesaee defimme mesubear 22 caf faksce mount

mani foI d system di scl osed by United States Patent

o035 RBESE 5P S50 B Mg AL 1340 s

16 eE{tuﬂmlo@lsh@rand whifaeb 31s ofrtﬁerpd@afagte edbfid@ieimienibér or assembly 22.

reference in its entirety. not her . enbhodi ment, th

Providing, dhe, dulsh gad 1qutiet fyssages ﬁlargu ithy grd tﬂafaewlsailp‘sé dhic valve

assen?lﬂlléSQO%lelrﬁéMnttaﬁo Hﬁ'ilht ﬁﬁm?ﬁd%?&@ﬁsﬁdlﬁc %%u?not limited
surface nount anI systen1 ootprint o

to, thalsudaces sEviat ynzm@ldaesystemf dxgcilnm;di by Uniteh Stdtes Patent Application

ruotsgioR NG Rob PSR Bl B B e 4 2008 Bas loguige Surtce

MouaBluid Syst@a’ WhHich 'i‘éjmcbﬂﬁ?e&éd)ﬁ&eﬁlf by RfereideSih i hiiPsty] @h another
passages 14, 16 may correspond to the footprint

embedimgnt dke Byrgespaseazealfealan exiends fhypueh: tependesiriace 31 to allow the

S
pure $5HE0 U BolBE bl IR0 SRRRANEAIGS YT, L Blint of the
valvel afsembbn mafydsensonfignrddhie exrhpthe footplimstetairalibpyany surface mount
Fiqgures 2 e val ve er. 12 includes a
manifold %Yﬁtg%n?gbmmeﬂ 85, sige oE‘?E*’ SRV ISRy [bhand the;pppeing and
[
locatgc%hs%g gl%??%tﬁ dnd Bgﬁ&ﬁéﬁsal%é% % q eﬁ%a}bgtﬁ‘}@g&l& Qﬁhté E(gdtbﬁ‘l& required by
substsata rapt enafifold gmnpm@tmﬂd S@vagahk’sswaﬂulag Phtfdrp dramponesd (MPC)
q ti s disk-shaped and extends radially outward of the
aft 34. The sealing end portion 30 may include a
flat sealing face 36, and a vent port receiving recess
[ t Vi 3
100365 B e shitbln FS S W8l BRES ol AT S LG CRARS. P 108 cxample
illustrdted dediipmys Ramel 3,3fhe tvahver member Shaidiuded.a dealing end portlon 30, a

il strate emyodi gent, .the nt rt .receiving reces
pistagerd Poidiy 3. A g e DR 51 GetRAE SeRcenqe gedlfgend portion
and th8lp¥RoBRPSErtidR: IR x&Rbld & 18PEeP 2Taht 8NiRGeahg end portion 30 is
disk-shaped and extends radially outward of the shaft 34. The sealing end portion 30 may

ﬁ..

include a flat sealing face 36, and a vent port receiving recess 38. The illustrated vent port
receiving recess 38 is a cylindrical shaped recess that extends inward from the sealing face
36 toward the shaft 34. In the illustrated embodiiment, the vent port receiving recess 38 is
axially aligned with a central axis 40 of the valve member 12. The sealing end portion 30



WD 2006/ 091710 PCT/ US2006/ 006364 i ncl udes an annul ar

vent seal recess 41. An annul ar vent sealing nenber 43
WD/ 3eed in the recess 41. A shoul der 42 iRCTUHIPBE006364

bet ween the sealing end portion 30 and the shaft 34.

. I,Ln t he enpbodi nt illustrated Fiqures 2 and 3,.1th .

inclufPh b oS B B2 FEOS ot JUR v Yerd S e B agr s disposed in

the 16868341, AnshbhiRe4PRALHBE bdthbtSihe b4 Mo HotES0 sndihd shaft 34.
3, the valve chanber 24 Is a CKIaI ndri calr chanber that

In thesempedimgnt Alystrated byaFigureondy , #i& pistony Enchgpoitiml 32 includes
i nber 48 is disposed in a second val ve body
ext:e@%lzh%%figﬂacyl i ndrical spring chanber 52 is defined in
the val ve body 20 between the val ve chanber 24 and the

00371CH HRAEhBBHinRing i r ngul u :
[ _]glélpar a? ggalthlggéngylpl Sr%?@(‘:rkags F%@léess?féﬂagﬁ tl?e{]gﬁ E’%r |%§{b8§424 1sa.
cylingficatisbamber that isfopes ez it valve dedy iend 46U aylndsidal piston chamber

45 SRR LR Eh ) SUSL kel el 521 dines i
the velive5BH R 20 Bbtwdlf 1R AV chatick 26 And thedSHHEASA Distdh éhamber 48. An
direction fromthe val ve chanber 24 toward the spring

annulgs Shpeldes 54 separaige the lcylindrigab decessrd8 cindethe, spgimg chamber 52. A

' ) j fi [ h I hat .
frust BT SafE Bhriabt 16 ef1Ehd Bl e Yafvs KRB 9 o, il Sgring ghamber
52, fihéhes{ilustiged Rattodimag, the dinaeteR bl CheC MNP lsuifaes 8¢ deiBases in a
i.s definped jn the valve bodc%/w. The pneumati c_contr ol

direcign fxga theyalye ¢hambsed4i tewarduthee srring ehambesfSZy; fn dhe Alustrated
G i4 j

b, L5 YOS S U BUE oy e

surfapd of Vizd vave bdgy éo dhet fprirfgnehamiter G2pas gagematic icentral passage 60 is

conmmyni cati.o ,th the pass 60 and extends through .
e P ol oo cie Pogty st L RRPEISAL i Opsosi) & WHLS variety
of diffeRHIMLYE RAKSE *RAMMPR il18sttfedCBNFIERIL Alth Botdl habddge extends from

passage 61 and extends to a neumati c control port 65
the pipson pleamben te s valwe bodyl end Abe Png@patiq passages6l is in communication

' ' 04 | Led.b .
B e

22b. 6Bnéumitivepassigd 63 ligl ineoi@tunZiation Iwith bie: pacaagel €1 and extends to a
t he_pne et ic.contro

il], d by, Fi ; d, L
'Pne“%%g ztaéf?%&%&g% E'a@rl@f 13&121? %Qfméf;lq w_amberaﬁib! bt s ewg{abl@mn- the
valvét80 i ¢ Vtgfh?g'@é%ée&ﬁ@ff ﬁ:lglfgﬁg tyid hﬁ@&S&gTshfb Ies ng{j 65 in the

of the y. In-t rTentationillustrated
manifild memsbep 22hdnIhe ehemplp nbdustmteddydfigures 2 and s slgepriematic control

passi8 4 k9050 R g S Sk ol 5 4 PSR control por
dispdstd ustheat®Rbtie Fhlge 688y, 2rPthe odienfalién NRIsHBcABFIBEUrd? 21a8d 3, the
di sposed in the_ valve body, such that the sealing end

Preupgit jCORtra0PassegR isppesitdoned ather nearihe detinmerf the cylingrical piston

hand® n end portion 32 is disposed in the piston
© cﬁgﬁger 48, and the elongated shaft 34 is disposed in
the spring chanber 52. A spring 64 is constrained in

{0038} 1AGhS RfibB&intdn@ (MR\frated by Figures 2 and 3, the valve member 12 is disposed in
the valve body, such that the sealing end portion 30 is disposed in the valve chamber 24, the
piston end portion 32 is disposed in the piston chamber 48, and the elongated shaft 34 is
disposed in the spring chamber 52. A spring 64 is constrained in the spring chamber 52
between the shoulder 42 and the shoulder 54. In the embodiment illustrated by Figures 2
and 3, the spring biases the sealing end portion 30 in the direction indicated by arrow 66. It



bet ween the shoul der 42 and the shoulder 54. In the

enbodi nent illustrated by Figures 2 and 3, the spring
wWPi28864091T18e seal i ng end portion 30 in the di recRGHHS2006/006364

i ndi cated by arrow 66. It 9 WD 2006/091710

shoulie e PR Hisk Mg cpods bl Ui orEin R G pop ENeA O bies the

valvé Hl%mb\éﬁlzf fh m%r&gasn%lfeauéﬁl CFOPHASPIE (R sl @namﬁqae shoulder 42
exanpl e, the spring 64 and the shoul’der 42~ coul d be

could éasom’ppslbnwi suahh tha the tspeing s i egsirained hstwesnnihg piston and the
|st d the houl der to bias the
Sh°“gq%§rﬁ%‘a%ﬂ?%¥°‘%ﬂ% ?/‘éal Z7(0039] In the exanpke of

Figures 2 and 3, the actuating arrangenent for

[0039F6 ﬁetekxxﬁ blé. dF° g&gs 2ty ¥ahy gag%g%eérrall%eﬂgﬁﬂ"ﬁ? @elte&i?vely moving

I T st the sécon lon1s Integrated
the vaivmnmnlmr 1Zdletrecendhe fitdt position smbﬂdeae@dmlcpolsmoneamt«tgated into the

vatvE BB . Y Tioeft, A0 Bl i Bl ibhert Yol A SRR Py R goment

maytﬂéeccfﬂtp[ﬁt AR $86ONE mPRS el PdlGe nidintaf Betwedh tHRNHrst ¥R second
of actuating arrangenents could be used to nove the

positiagisy dn additiprr anydypeehactpaling] areengements eedd depsed tq mave the valve
{ I t.
mem| 1?9@:&#%?1% 'ﬂﬂ#‘ Igr au ?%Eog@ tp%s g)?nss %ﬁ%ﬁ nqcf'lu@@ %‘&F%{é fot limited to
pneumtlu atekrs, &19@1416]10 hétudibs, sicbelditrie aetubtoksust r at ed by
Figures 2 and 3, a piston 68 is disposed in the
cylindrical recess 48. The piston can be nmade from a
[0040)wnd grevembediynent illlistriied ént Frepwresr 2 sind. 3, Epishgyl €8 isfdisposed in the

cyinfGEERRAR BT RLbaloR, S8 b= BiaLhohL g P iR merias
Exarfipleelof aobspidble Rasdriild @, theigigtioh liﬂdlu@s! aﬁﬁ,areahummmm to stainless
i nconel, nickel, Teflon, PCTFE, PEEK Vespel , and an

steeloparbon sieely aley sipelymonel, bastelioys tifanium,thrasspp umsmcongi nickel,
Teﬂcﬁfl i g?g%ﬁ(t O'E_sp\é?l ah 5r e ﬁ.lrﬁl A %i‘?:ﬁﬁ%h@s The piston is

ures I ston “includes
connacted td ‘élenmhteynembﬁalde dmt]m:esamp’l@ﬂhﬂs’aateé bg fg@ses hend 3, the piston

inch§R} G ml ot i, T AL EPaseed e Rt Ryt cogmest the

pistod 18Rk valvd ﬁ‘l%rnl%ﬁ? MnaRE exdriiSie Y]ﬂlsﬁﬁteﬂ%é‘ué;Z ARY 8, hR piston and
the direction indicated by arrow 72 against the

the \mﬂmmn@bem}%m\f@m thﬁ:echmgtmm glmt%’@m afrpWi 7@ against the biasing force

r r 0 e
of ﬂ-% %ﬁ%’lﬁ &% l\hﬁlﬁ@&ﬁl&@ % p]%gfsgjxr Elgoq%?ﬁgi%%g sf%(?n c*xﬁnﬁé} 48, In the
exanﬁma‘ﬂmwa%dlbymlg@remmﬂso theo\falxtehe,iembszt Mhmau tmdlfeniehﬁof the piston
val ve assenbly housing. As a result, .a cap i s no

out ol vebep pse Wsh@%m a)?ﬁsaﬂ Tespyve FBMAS Bt FqBITRd gq Gpnstrain axial

movgml;%teoftéﬂggﬁ%’ﬁ own an escr Fbed n%éﬁﬁarlgggﬁ?ﬂ%ﬁwseﬁ and 3 is
shovdoarl desbtibakwihdespeetad avdduble Hedear leed valshasdethbity it should be

r.eadi | apparent that the actuati arrangenent caoul .
read]y AR IPRn i AEIBE, AUREa e O bE AL Sy & ey of different
type@ o8 %ﬂi%la%mﬁfe& PHRTR Blet BR fpoer afrafidndi® sIeated by Figures 2

il lustrated (f/t Fi gures

and 3 could be applied to any valve assembly, that is currently actuated by conventional

actuators, including, but not limited to diaphragm valves.

_ [0041] Referring to Figures 2 and 3, the valve flange member 22a includes a base portion 74
and a cylindrical vent port protrusion 76 that extends from a an end wall of the base portion.
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and 3 could be applied to any val ve assenbly, that is
currently actuated by conventional actuators,

WPDReaitHg, but not linmted to di aphragm val vesECT/O841§/006364
Referring to Figures 2 and 3, the valve flange menmber

d b . & d | t
In thfRanbfe B P Sea insee fectShfie TaS YV Rl 24 froueh the
fst Y9 B85 oD bOore b QoM A0DBLOTA B RETHATEARS/ 06864 20. n

In this exanple, the valve nmenber is inserted directl

the illpstvgtedrrxapalesethe walmélanzﬁmemh@u isrsepirate from dhe valye/body. The inlet
4 I
passg 4 SR SullE fisdiah 18 ext AR olTBH HE oo Bty 720 PIHE e pessage

18 ekﬂeﬁdyairmegﬁ mangee gsenmr’m aads amad)mhan&ﬂamnt protiaione’6. The base
sage 16

od Th | et dt h
Poﬂle;ztdéﬁaest e 'sﬁfbﬁwaﬂlh gﬁ@e ¥ LR, ﬁﬂcaﬁ A§8h grotrusion 76
exter]rﬁ i &8 %}1{ ﬁﬁr? PBiviflerRas P gfﬁé_llgié Eaégtgﬂldmkﬁﬂes an annular valve

cylindrical Vvent ro usron 7 port
bodydeeh] resss£0. eﬂmio-\mlgl 8178 dizpostedean vlzd reecss88rib providthe seal between the
rotru5| n 76 i,nt.o the ven

“ﬂV%ﬁ%J{hp Ibabi s Hehed etioss 298, & perd $6G555 B2 IR SrETG R Gugh an inlt

pass?’é ‘%V@j #etheRAHYVWSAE S of ASLPAVE Rand¥ mRmbeN 9281 AnSannular inlet
I sposed in the recess 80 to provide a seal between

seal m@bev 8this dispdsed2io thegeal recess §RgFomswiypplepthe. injkt seqd|member 84

may bE ST RBUL AR 25 B0 B0 45 BB g B8RP 250 n oute
passdit cpeililga8B innthetend &4l 7878Mihe vaB4 flahgd nsdeised2an Mﬁmular outlet
seal recess 82. For exanple, the_inlet seal nenbe

seal pgnbise 9B dy ﬁﬁﬂ%ﬁ?ﬁilﬂy thy sRRbEECRS $heFoler@gplghe Auféféépal THember 90
mayrbg n| nar&@fé& ﬁﬁqﬁg Geaf 9&%@&‘%@%&&&%6 o‘ﬁﬁ @fmembers are fixed

e end wa e val ve ange
withnes;tmt tCQﬁaa mkt passageaandothblcaﬂlet ;;eﬁlagemmpewm@m i Pefining the seal

di s d in the seal recess.86. For exa
recegiat Povodnite Tk DR isnoniy e puEs i aker i Gtimedfi pogl recesses in
the vabR 5R13| NMEASSHg ¥ HAPrdcBdsed irihe v@%'l:%ﬁy%‘?@l rel[Bifd 8ls8rting a tool
are fixed with respect to the inlet passage and the

throyglt the valya bedy; to reaelpetsinfa¢evhave thaeabiecessessag to be defined. In the
emb%cﬁfh%ﬁts 1 131 %%te% §? F né.u‘%gﬂf a}@bvﬁh&i ﬂﬁqgleggﬁ'cp &Etke% ls};‘:amlﬂé?ﬁl?e?s become

nee e“seal "récesses in
worbeddamdded thaiinlet dndeousiepseal ReeBeBIMAYbE Baily aéplﬁceﬁarj/}teplacmg the

equire inserting a tool through t he alve b
Valvggly%%embﬁe 24Pt HEPAMEP oD EsBEN oo Wi Yalke 3anwember
that qx?(’flﬁci@dnevé nnlteﬂ Gnd STROCLLE Qﬁerhl}véré‘St]hai%ﬁ%e?yen%cﬂg&@ﬁ, ¢he passage

when the 1nlet and outl et sea mbers become
deﬁnmg membed amydedy sihple picdedbatancludest the sea esmbreesrb€hs semhynembers

o B SR, PSEE R eSS R LSS SE

val ve fl ange nenber that i ncl udes new i nI et and

[0042@% het o m{ea b ?}gﬂfé&ti‘gfld %”%%ﬁﬁ% 'pr(;\ti&e%to provide seal

assag 2 |n|ng e e a’sin pirece t
betwicae Ieardﬂsf thé paseaf thewaberlg). Hiﬂe riend2 peviikes @ sealthetWween the piston

qh epI ced AT% ré é{’,[g"g‘cg' ngﬁtp;]oew %leaels iet%%gn e Val¥e member 12 and the

valve body An o-ring 98 provides a seal between the valve member 12 and the flange

member.

[0043] Figures 2 and 3 illustrate operation of the valve. The spring 64 biases the valve
member 12 to the position illustrated in Figure 2. In this position, the flat sealing face 36
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[0042} In the exanple illustrated by Figures 2 and 3,
o-rings are provided to provide seal between each of

WORE0NMTI® of the val ve 10. An o-ring 92 provi dRGI/EHS2006/006364
seal between the piston and the val ve body. O rings

engagiiybottf%, Bles ) Tacioes B¢ g Hieovgled ool eribeg B0 Bloghaih th inle
passz}_é%elélVﬁithﬁe %ﬁﬂ&g}iaséh%e 38d th s bbaRGE, an m@ n tﬂ\?g{a\f}e;g ch.?ﬁ]ber 24 is

ures 2 and ustrate operatlon
opengp rthwgers@asﬂaas é8. tAny fuidvkat isranthervab@ dharcﬂ)ben) omi tdcape through

the VeRLHRMFY ADanC sxectblc ot o pich DRissbE) Boissfined n the

valveReades1Dalahalldies fiiies foafoRRDPivSdhaititr bh¢o BiétJept passage 18
seal nmenber 90 to block both the inlet eassa e 14 and

when the live membes isaigdhs @osifion shewn po Figure 3, vidivademsufficient

preof e GO BIOBifd e of B g 204/ 0B8 P B85f8n coacer
48, thmpmmrandtthe vma hnq@ﬂm dganovdtot the pexeomkikovwn inBigiad £d The vent
passage 25 is defined in the valve

1-
seal ﬂ%&rﬂé Dgages g ﬁ“aﬁpmc PeiferetP o lpitaxiahmaysmpat odthe piston out
of thé b@l‘%’ %en?lferthﬁuﬁﬁg Y iis Pa3S gn 3 helflat sﬁ@lﬂ% f‘ap,%% %ééﬁced apart from

mber is int oSl tl own 1 n
both theullﬂljat acali exenshef B¢ ané the oyblet sl mentber l0 eFhidrmaylow from the inlet

o35, e L 5 e 3, ok B b Brson,

vent @E&Ienér@bér% Residet Qe edr G ﬁh&@coﬁmaﬂﬁhﬂg @ﬁrfao%e% and the
ring 43 eng aﬁes the frustoconical surface

valvesaegibenby k de flon ofifbid ﬁomjthe vetvetqhemban %tcn’éwtsr@nt passage
1. JPH g8 8 el L B A B e

56 addhtheautleanembal 1 preberts 90id Ebwntd theyastagved fooiieteB® prevent fluid
assage 14, into the val ve chanmber 24, and out

ﬂOW%&‘ed’ﬁP RA5S9&ISage 16. In this position, the vent
seal menber 43 provides a seal betvveen the

i i cal | i ce h |
004 B ERBMGAoRE oty FRRRes 2 AL oL i VAR TR e vave
memBér 110 the@ireétitin RREGHGE by Lirow 72 e lisHRAPbE thd WaBereddd Axial

by F%%é{_‘es 1-3, the seal between the conical sealin
movezhgig e Pistemh gut AE theapistonisRessris ]!Zmyﬁf?debléﬁlﬁ% cpacfipy of the valve

memf)&o%fhﬂ b %al@@?égﬂ gsn?lcg tﬁf%gﬁyg]aﬁP ﬁV@ﬁ%m%!ePéxg coﬁﬂl%\’to gether.

e vent pa
As ajredults theatadbset Mymﬁelgaasaablar Ehdoed noaxecmllrermu@rte riirmoﬁxrhhmovement

o 3t EE R B A S L 4% o wit o

slight $b@RscUint®thd RAVEILBHY WERCESR 1‘51:%11' dnidl he e ﬁﬁﬁ-ﬂber are in the
coaction of the valve "“nenber 12 and the val ve body,

positipnriliustrated by Figwre andn thﬁeemmp}mfr‘émbms 2am'ei Hdhppistbn extends past
the dn@965¢ ﬁl%r val*équio% rwgf?eélag'l tgﬁﬁ)p\ﬁrl}d\/ a %{?}eymlt%e position

oes not
illustrated by Figure 3.  The portion of the piston that extends past the end of the valve

body provides a visual indication that the inlet and outlet ports are open. In one
embodiment, the portion of the piston that extends past the end of the valve body has a
finish that differs from a valve body finish to provide a visual indication of the position of
the valve member and the piston. For example, the piston or a portion of the piston may be
painted to provide an indication of the position of the valve ﬁlember and the pisfon. In the

embodiment illustrated by Figures 2 and 3, the portion of the piston that extends past the

12



of the piston. In the exanple illustrated by Figures 2

and 3, the piston 68 is flush wwth or slightly
WPOHeE®adEI0 nt 0 t he val ve body when the piston afel/UR906/006364

val ve nmenber are in the positi on illustrated by

d.3, ..th
srst gnd 5 g vel ol JGS00R € oBragbfeniad stonilcteg it ssposure of the
plstcﬁahs%aptosfﬁélgﬁ‘%_]écﬁe MedneCerARSHRREN HIRs blfblﬁ'ﬁ@reﬂﬁﬁl' dtéP91 includes a

lustrate ure 3. The portion of pi st on
Wlplngm amgemtsnmblt@ asbstamgllmﬂ dift analebys fiom tﬁadlgmgrtb&/pmsm seal. In

the og}eg ual,

KB Flmied s, oF pEon e peoshes RIS Boated below
the 4t64 @Ad kit PresSiicadese BRSHistbA ﬁo@sﬂﬁlotQ:feeﬂ lt’@bé! ﬁia‘ﬁﬁm‘ﬁ@&iy Théihelght of

a finishthat differs froma valve i ni sh
the yiswali igdicatoydegn mot maed 4@ bersebf Sl@?ﬁeﬂ}@oglis%ndﬁselﬁ provms the visual
mdw‘éﬁb e menber and the piston. For exanple, the piston

or a portion of the piston may be painted to provide

an indication of the position of the valve nenber and

[0045} hﬁtl{él ShSHimbRt AMStrat6dBY G FRES 21 dnldUs the v 8Re I erhb@ U e may rotate
3, the portion of "theé %I ston that extends past

Wlthtrh@ect_tt_o the vabeshaty120 withomy g/opowgen offthe yalverl@. oWhen the

valv% pneen}\ﬁ? gsxlﬁlgg%¥%éltg(%|l ﬁlgxgéatgcii §¥ gf %21 t%? 5¢ &gé’nto?tﬁonggﬂ w‘iﬂalock the

inletopysegieSand mwaﬂtlﬂlmghgﬁ?@égardl% 6f Eeurdigtical lpabmsﬁeﬂ the valve
mZ}llncludesa Wi p Igrln that_inhibits substantially
membper 14;vith %ﬁﬁﬂecaé%ihesv YohededdnWien the valvermemberis in Iﬂilﬁ position

111usfr§t@d Eﬁ.\‘atﬂ e {ddt lééél L 66ers @ilﬁgfogﬁ tife %i‘ﬁl ssa?@ ere%ardless of
act ua ai passage I's | ocated bel ow
the mtaﬂloaalr pouitess of ﬁleaskntmarrtehéep 18 tvaith dce:spsctrtotthm erebl'etlmdbe'zo As a
i cat or does

d. Th ht of th
resuff b vl Fosgotys Sl cefbchivels optrm g BRR e RS Pispiast deerdiess of &
rotatidiRl YésH¥H of the Jig@biciber Eéi‘%’é]to ki $he &ﬁt&%& ment

illustrated by Figures 2 and 3, the val ve nenber 12
may rotate w th respect to the valve body 20 w t hout
[0046}3%%@@0 Ghpned 1A, 00B) kel Vi) the cbﬂceﬁt\vta"mealmg co-plangr inlet and

outgans 33, Fosebrgiten bl R o Reua RORHES of fiyave pedbat 42 ey b applied

to ay'\§pOUE { Ale. pﬁﬁﬁ@ﬂ@ 1 OAeﬂérv‘ﬁiv%%etﬂlﬁertﬁ‘%nﬁl?} a'chI‘ %art from ports 93,

poSition of the valve nenbe V\Athrespect to
95 dvﬁmﬂebjo@dfyl\@dmummn In WmaIIOB, ﬁrsmaéfe thember 1ohis ax1a11y moved to a

OSltIO ure 3. the,vent
posifig 4 ¥y gprtii Fherkind WYY Fusdiost 6813 ElnE B3t of s co-planar
portd b® 9Nt Biduenal iD@sdates GRathistJaglingatie obaiFPRIzarkiPestiol hhe rotational
. respect to the valve body 20. As a result, the valy

orientalifiee! the velveaneaebeni yTpr%veawamb%@léllw@t@ﬂaas\ﬂeclrcular disk, but

t he
it m R af S0 AVERTLEbofke 1oplicfiss BE R BRRL ity
Referring to Figures 10A, | OB, and 11, the concept of
[00475 Bdulrét04 6Rd Bl ifliSfatd Bh@herddidmpiIbf £vaRer1os Rﬁact%ﬁtmg arrangement

regardl ess of the rotational position of a valve
for yelqebizely1mopmghide symbve agmber 12 between the first position and the second

position is not illustrated in Figures 4 and 5. Any suitable integral actuating arrangement
may bé incorporated into the valve 10, or any discrete actuating arrangement may be
coupled to the valve to move the valve member between the first and second positions.
Examples of suitable actuating arrangements include,- but are not limited to pneumatic

actuators, hydraulic actuators, and electric actuators.
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to any type of valve. In figure 10A, the valve nenber
is axially spaced apart fromports 93, 95 defined by

W8 2ed/9871ousi ng. I n Figure 10B, the val ve nmentRET/URPE06364
axially noved to a position in a valve chanber 97

th | | i oth,of th )

(0048 e stfodi B uNEAREA 5 Rsired SR, i wiBpe 12 imoludes

seahhglﬁ)rﬁ&iﬂwﬂ,gaﬂ\ﬂabﬂua@@rﬂ thmdhem dHngss vehtitd goﬂi@hatsmnqlhe sealing
orientation of the valve menber 12. The val ve nenbe

portiog 4301 ig sﬂasﬂcash@necb@nct\erétmctsmadraﬁmoswarﬂmf the acmaqorbnomy 132, and

the AHREE portih 15008 iR AR T5F hndfh el G0 oce 136,

The @u@inY Portibn A348d ¥ eylhfﬂnoéhsh@.ﬁtthﬁl intlgded 4 Rngiodinh! vefno passage 138
sel ectlvel novi n33t he valve nenber 12 between t

and 3 Fra%qveﬁssérem RASSARRd 3Ph dn SedBneratyshambodinents ﬂmtenung portion 134 s
ax;anié 'aﬁgﬁéd%ﬁﬂ ' &nﬁhﬂ%{?%& o?fﬂge Vatyé Wensthdh 1301 wzﬁgé@omon 134
act uat

I ng arrangemen I'ncor porated 1 nt
includek ug aﬂ:ﬁulamem.rsyaldb&:ss ¢4k Aatamatiangemtrsealimgemembentds tsalisposed
to the valve to nove the val ve nenber between
mthFﬁgP 4 and second positions. Exanples of suitable
actuating arrangenents include, but are not Ii m'ted to

[0049@?:23??}%&561?13%#2%@%&%5&‘@ ?%%g 3C%qtgt5°rtﬁe chamber 24 is a

cylllﬁﬁf@liﬁén&ﬁé}ﬁlﬁ)ﬁ/ 8&63%&{0@1)@85]33%61 16D eis eddfimdil nirnthe valve body 20. A
I ystrate Fi gures and 5 12

frustoppmeal sealipg SRELe 196 g6 ﬁesrqnﬂ%#mfs@w %‘%@%ﬂ&i{ﬁ%dﬁ Fhagber 152.
In ﬂ%%%lu;,st?ﬁ& Eﬁ@ﬁﬁﬁeﬁ@ tRO gt Anfiite he 68 u’%eéﬂr 238 158 QfeEﬂeQébs from the

a ed and extends radi out war d
valvachambér@d tp dret ahambtﬂ £32. eimdthe embodisnt ﬂlglstpated byHi 1guBeB 4 and 5, the

cyli%ﬁgfq o uﬁaﬁzggé%é%ﬁerﬁggtggo” Onar}%al%toq gg&e &ﬁnegtby a member

157 whnaﬁk;d athe SARtbJdR A0, | ACyUHSSCcR vleﬁm@ehmg 158 ememts through the

passage 138 and a transverse vent pass dge 139, In the

valvr3 Ibodg tip dhe yakvairbambengs. (e vaiva pedy gegh rgogss 182 that is
|
dlspﬁge@ﬁgiéﬂpﬁllgah_rﬁxgeq \%&s%&e%ﬁ%ﬁ}ﬁ 2%3.‘?3%1? aﬂnﬁgllag léltgp gﬁé{%gﬁber 184 is

I°ng “po
dispasediih dlie seahtecesscldlz. rBeembrelbblly ideludesruseal recesst] 8§ eadumndoan outlet

passhELORARENE B A P GREL P gy | SLis S1STREn (i goal recess 186.

In th‘i@é%?nopﬁg aHD Bllct2thd ohtlét seﬁyﬁbﬁgéﬂs% figPWRR respbet to the inlet passage
i ndri'cal passage 152 is defined in the valve bod

and 2le ontleff pmsagmmspamvsb'al itm ganothet a@d)@aaeréxﬂ@nemetf utlet seal
t,he val ch to the 1
menftiés 8y 1€ EROERDE R stulin Potitn (105 Halkas o8 fio ey iesf g

surface 156 decreases fromthe valve chanber 24 to

[OOSOLIE?tI*Q@Hgb%mJﬁ Thus tﬂaé@t?g/ FI i TERRLIATRIN 5 ithd YRLE ﬁ{eﬁﬂ)epﬁtmhdlsposed in

I gures and i cal chanber 152 and
the Varhasbodm miiclnthas ¢ seabngs pon‘tianel 3056 dispostef inrthe vhlvearhamber 24, the

sotuy o iR 102 Fai s oy s sl GesteRy b 5isefl o vontng porton

134 extends through the cylindrical vent opening 158.

[0051] In the embodiment illustrated by Figures 4 and 5, the inlet passage 14 and the outlet
passage 16 extend through both the manifold member 22b and the valve body 20. The
manifold member includes a cylindrical vent chamber 176. The vent passage 18 extends

from the vent chamber 176 out of the manifold member 22b. The cylindrical vent portion

14



val ve body to the val ve chanber 24. The val ve body

i ncludes a seal recess 182 that is disposed around an
wiordoedeqaawsage openi ng 183. An annul ar inl et seBCT/US2006/006364

menber 184 is disposed in the seal recess 182 The

134 %’?&'@%’dgggt%gt s'ﬁ{fw PR B 86@1§§f§m g lﬁtaan inlet
seal i' esh F?P %tﬁuﬂeﬂ%f%?@éal hakSs 1836is di séchg?tlﬁxﬁﬁph%ess 189 to
et " an

ein outl et seal nenbers are fixe
prowdesqomi beuwebh ehe vilee bpdlgsamyth.e mauifelt enaobdrao iplibis depkage out of

the 155} Peteate.o The muaniBIC ihse Seatided Acoutlel Seal Tpfarg 187 An annuter

outled Qedll 19@;11@310191 !bsalﬁﬁ&e@fmttﬁ'@ sebd ¥ @s9A8Y 1o [RSAAE al Ral Bétween the
enbodi ment illustrated by Figures 4 and t he val ve

valvereodyeandiihe manifplsyoemsberita mluhléleahagﬂemﬁ odihe otlehpaskage.

the sealing portion 130 |s dlsposed in the valve

o R 0 S i A G

e 1T |
the ppgd RS h‘e@e%%%%. ném Hag ek RO e 12 o

the raembérel 57n| A op’&@h‘.?jepmmdamd st#lebebutdnethe vplysgagnbareralve body 20

xt b th ifold 2b
and §§irGaRttchs Tookh s (X HPRREr f e BRTRR (i Ba PG metber 12 and the
valv€ Yool caln Y8y PFRPREfdeh 7D seal MRtwed tHeaeaP@enckiber 12 and the

extends fromthe vent chanber 176 out of the manifold
manifeldeemerZ2bThe cylindrical vent portion 14 WO
2006/ 091710 PCT/ US2006/ 006364 134 extends into the

10053 Fighfiird 555 Yiilrate \Gitation of dae Ve Tfhe o ioRiatsd by Figure

4, theemdt s@mi@ge Fack8P3d Enghig8d B5M0the Nnleh @esl @AEMbEC 8P and@Ihd Butlet seal
provi de seal betweeén the val ve body and the manifold

membenbed te blopk bt the lielakprseagsult aird the witletnagtaggdds dgahis position,
e v LA RS e\ RS 0 Ay 083 e

24 c&hﬁcﬁpﬁthrcﬁ@etﬁs pé.ﬁigd Dsgfoax?iéuhé eﬁgt lme@elge U@Bmﬂld preition iflustrated
t

by Biges &1 Dot g6ting 1664 20660 UBET Finok hoh i fiftceal Member 184

and Lel el dHief %ﬁﬁhé%énggreegtgﬁ nﬂw Sw fRrh ﬁﬂeﬁ dﬁ!éA%@ 18, f8&khe valve

tween eac tso thev o-f1ng
chandlg? 24y aud dex the outdt pmsamelnﬁ t hetlualpa»emnn,rrﬂwewellz Saaidnember 143

provitE </, GeHERb e Bt Ba gDt SHHRCS b M ehis TR 12 0

blocRlid NEw bITuMd Bvhiige @@&ﬁbmlaelt T eNthe pRsdagt 189 ARABES vehe passage
and the valve body 20. An o-ring 196 provides a seal

18. petween the val ve nmenber 12 and the manifold menber
22b. [0053] Figures 4 and 5 illustrate operation of

005 ot R B934yt oL e P B oy o
with"PRSReT tol 8 Mk bAS, @G‘Bﬁﬁbuﬁ@ﬁéctmg operation of the valve 10. When the
valve member is in the position illustrated by Figure 4, the sealing portion 30 will block the
inlet passage and the outlet passage, regardless of the rotational position of the valve
member 12 with respect to the valve body 20. When the valve member is in the position
illustrated by Figure 5, the vent seal member 143 will block the vent passage, regardless of
the rotational position of the valve member 12 with respect to the valve body 20. As a
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menber 190 to bl ock both the inlet passage 14 and the
outl et passage 16. In this position, the valve
wWOoram97184 i s open to the vent passage 18. AnyPET/UE2006/006364
that is in the valve chanber 24 can escape through
h ssage .139 .and t he. vent age.138. In the
resull, 38 P15 Abppgt il SEge e PG ook fhie YaPum Phseates ppgerdless of a
rotatfoR&1SokRfoni of tEPAIRIMBRBEL reldtiREN P Bl alichambel, Seal
menber 184 and the outlet seal nenber 190. Fluid may

flow fromthe inlet passage 14, into the valve
[0055]clnigniee 6 ad,7 idinstraie indther exatiipd ofesdleg £0,18. actuntinpiagrangement for
osition, the vent seal nber 143 rovi.des seal .
selecHyelyaRoying dier Yales BEmRrL I bewgen %E? Gish paion el Hisgerqqd position
' ; 0 t i
is no} BhikalE T ¥imis 6ind . SRy b bhictlal yhalhtd BMRgeRfent may be
incorpasitalgiato the valved®4pr iy dibercterdsuniting atrangdment matyd doypled to the

Fiqures.4 and 5, .the valv er, 12 rotate wth
valve fodphiing 2V aniite) Sty ool EseoRt sty
operation of the valve 10. Wien the valve menber is
005 b0 S P it b 1Yo B8 o BRE 1 s o
membeit daetyigppation 230 cgpactiaing mirti¢:h 232, ehdta ventihg postidn 284 . In the
sl SigSt B SO e oy Bsop 0Lh Sl 2 oot
radia.ﬁt#/l Sibvhal 88 thY aFh Gl g@r’tiotllh%yeﬁ{d ﬁ%}?{!edﬁgbﬁdrﬁ%ﬂéfi\m : lThe seal

ock the vent passa regardl ess the rotationa

mempers cartyong portidne23h desibiernally thicafied escpsses 286, 2h6 Elongated
.. valve body..20. a 20064 Q291710 . .
tnlet ﬁE‘”rPB%E‘o%%J%é@%AE}WF &é& )f@ F’ﬁtsn‘é %g"ﬁeﬁ?ﬁ%’fmwbﬁf carrying portion
230. SEi el iiNgirite@ RabodiMaent)] e kechlle: ViRhct@ePp2S3AYBE each include a shaft
regardless of a rotational position of the valve

portipirfibra feal swFYiee Perticme24disioseth shive pnd pOtisshaftingities agd a seal
memBE 45 bérigeg ‘;op%éﬁ sédl %&Hﬁ%ﬁ@&ﬂ% € 110 thele4th Y@ili‘t@%rﬁ@d by Figures 6

actuatin angenent selectivel y novi ng
and Vadack shefitpertidi??24dk trwbeles tahibrdaided engh dlsdt tengagearthe threaded recesses

ond position . is npt iJlustrated in Figures a .
235, SRRy oer BieeclPPRGS APAitnet SHERN 8 ha G ey Hhe venting
portibACBUPRT RLHAnd a0 shii® Ml ¥BIkEs aOVerdPassHg8CIFH. € In the illustrated
actuating arrangenent nay be coupled to the valve to

embodiinent;, the veuting pediane?3doistaxiadly aligned withta contrabad® A0 of the valve

{4 . 561.1n e i ment, il]ust
memBRE 12 o 2E vertgeporio 23 o BRE i BBey Ve P BB 2 A it
vent BRINRG mabor PUB s @igfdse®in HhdQecedf24t uati on portion 232,
and a venting portion 234. In the illustrated
enbodi nent, the seal nmenber carrying portion 230 is
[0057ins thes epeodinzend  iEustentets byr Biguadsl ¢ ot Wartbe ofaltehehamber 24 is a

. act uat,i o ortion.232.. and th entj ortion 234
oytisfHenabde e Pseh RESHER Erant SsBarhan Jh8avelve body 20. A
frustbétin@dal 8édiing sBHBRAETS @GRS TRt IRSvalveihanibePPy & @€ passage 252, In

inlet and outlet sealing structures 237, 239 extend

the ifpsiaiadiranbodimenteihig slianaeiet 9fi they sesding iswace 256 decreases from the valve
chamber 24 to the chamber 252, In the embodiment illustrated by Figures 6 and 7, the

cylindrical passage 252 and the frustoconical sealing surface 256 are defined by a member
257 positioned in the valve body 20. A cylindrical vent chamber 258 is defined in the valve
~ body. A cylindrical inlet seal member passage 259 and a cylindrical outlet seal member
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230. In the illustrated enbodi nent, the sealing
structures 237, 239 each include a shaft portion 241,
W 206/9912Wr r yi ng portion 243 di sposed at an endPEHUSHE6/006364
shaft portion, and a seal nenber 245 carried by the
C [ ok [Jlustrated b

pessfEERGI0RE iR BBk e vl o 0O AT B ot R AR Tt e valve
chanﬁﬁureaded end that engages the threaded recesses 235,

236 to connect the elongated sealing structure to the

val ve nenber. The venting portion 234 is a
[0058L i thecmibodimertiafustiatesl by Fightes 6saned W ¢t vades mambe BB s disposed in

the %, ppaf R ik 28 Slprarial s 7 Ol S8 pichrel 237, 239 e
dispdsat i theB3iRGfical Basshp@ 25@”261”&515&&%19%13 Jbtufin y&ﬁan an2 extends

annul ar vent seal recess 247. annul ar vent seal I Ng

into Hmeydindpigal Gharmbes Bo3.candi the tvn@tmgemgn 24% expapds to|the cylindrical

g@ﬁ%lnent illustrated by Figures 6 and 7, the
Va“&@%%@ chaimber 24 is a cylindrical chanber. A
cylindrical passage 252 is defined in the val ve body

[0059]2& tHe erﬁlfdéﬁ&x@ﬁtoiﬂhﬁﬂte&ﬁ?ﬁéiﬂessé Rhaee t@lﬁaﬁﬂlﬁriﬂé‘nﬂér%ludes an,

the val ve chanmber 24 to the passage 252
inletjsealyeeasa 283 Antsotiulaeinist scarlena:nlmréﬁé fis @Spqshé nsﬁvlssa'dgecess 283 1o

providtid RS neRTee e RRERRL) A BT mERSIE B RIP duthy 9ekago out of

the inlegpaeap® dme ranifdlé menber HElLER! anpét&Ee@QEala’éé’esafI@'?t hen annular
frustoconical_ sealing surface 256 are defined b

y
outlgtesgplcmempery %]oéﬁ thB?P@é inihe seal\rsgase 28649 providaa seal between the

Valv%ﬁgﬂy ‘ikli {a 16 %ﬁn‘aﬁ r%g%g? ot b gl 8‘}%@ ﬁ’a@s&tge The

|ca I nlet sea passage
mamfokiyllnemben mﬂludemal wdint sezdlremsﬂiéﬁ A aﬂﬂl%@ﬁtﬁﬁﬂ?ﬂ:@mber 295 is

[ US2 006 006364 assage are defined throu
DGR Thro TP B0 AP L PO PAE 6B R ET oAy Bae 4 e Faanifold
mcnib%ﬁfﬂlﬁhb?t‘leaﬂa@@ﬁﬁﬂof’tﬂe %’Iﬁpﬁéﬁggéj' ment illustrated by

Figures 6 and”7, the valve menber 12 is disposed in
t he val ve body, such that the elongated inlet and '
[0060D it thet e)&ﬂﬁﬂé ri!:jlstr’aired (tiyulhgﬁreﬁ Fand2B%-dings ardi mpomed tci) Iprovxde seals

berviggi Gt O BT D488 3N EnDertiso B ASSIRR LG ¢ PR bifeen the valve
menfbRAT8Ad dR%neAps iﬁe AY Smﬂgwélgﬁ‘éﬁﬁgg‘a doad b%e%ﬁ 45 VdNPmember

the cylindrical vent chanb In the
valvebiodylidPemd thel membear 887.byArFioging295 pam»dd$ a sk between the valve

udes an inlet seal recess 283. An
e“ﬂ%ﬁﬁis?gﬁﬁ|gr gwahenber 285 is disposed in the sea
recess 283 to prOV|de a seal between the val ve body

006178 f t
o0 i, B LSRRI ARADU. LE ARy i
6, tl@ealbngﬁabssalm&hmmturamal engagesutieemasifalll member t2Blbck she inlet
passg%e[ %3&9 thgatgg se mg stracture 2?98 gngta%e %Vr{lgnelfo‘:]ld ?nee?nber to block the

outlet passage 16. In this position, any fluid in the valve chamber 24 is open to the vent

passage 18. Any fluid that is in the valve chamber 24 can escape through the vent passage
238. In the position illustrated by Figure 7, the sealing structures 237, 239 are spaced apart
from an inlet opening and an outlet opening respectively. Fluid may flow from the inlet
passage 14, into the valve chamber 24, and out the outlet passage 16. In this position, the

vent seal member 243 provides a seal between the frustoconical sealing surface 256 and the
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val ve body and the manifold nmenber to inhibit |eakage

out of the outlet passage. The nmanifold nenber
WDrR806/98%10a vent seal recess 293. An annul ar veRET/HE4P6/006364

menber 295 is disposed in the seal recess 293 to

rovi.de seal t ween e,val ve bo nd_the manifold
valvE iR 13 16 Sltcie HERRofy o Som fher itve, imbgn 24 ag dhe ven passege
18. [0060] In the exanple illustrated by Figures 6 and 7,

o-rings are provided to provide seals between each of

the parts of the valve 10. An o-ring 292 provides a

[0062]; Bigurdse 8 v Ot fileistyate ehothiee rmamgneZ ofingd v&lﬁe e lﬁ‘qﬁr th%ﬁ%mbodiment
et ween the_ val ve nenper

. n o-ring 294 provides a seal c
itus{ighed By, BRres s 30 s Nes eNBarembsr. 1onge sssemblgdziopision 332, by an

oY e,y SRR U 1 TARES 4 e bt

334 msbrdas entermed thrhads3d4vend the vialve mpesbén Bhinchides intemebithbgads 345.

Fi,gur 6, el ongated s in ucture 237 enga
The BB e 308 sheree (oo MUmBEAnIRES b t conpesSheyeionaited shaf 334
to theRalve! :a8eBéerh, STRb vale Shdrbtdr UPGnAR e LAURAAR h&ded recesses 335,
mani f ol d nenber to block the outlet passage 16. In

336, 38V s Elengataddnlet, awjlet, pud dentsealing shalctneesci38nb2?, 340 cxtend from the

h 18, S pid, t is int
i R 158 o L A i Byl
339 2. intindé heshpf Potticdn34 1, laushl edrbin®Yoftio8 848, #ad h¥6al member 385

g(ﬁgl ing structures 237, 239 are spaced_ apart., fraom an )
carrl létﬂ%ﬁ“é*ﬁw CREYIRE POHIPTo uT R foad GRHRYIAG PPEIGH43 icopdigured to orient

the sEAl4hén yto(wvlaﬂ"gq r\fﬁme&!ﬂ@mtélj ﬁié gﬁ@?g?&grageﬁ’ enlll%f%r&x}iltgvent sealing

val ve chanber , and out 't assage
structure 340 ondlodesry shalfteportiem 843 enteairembyging pdlionr 38, drd azeal member

seal .hetween the frustoconical seall surface 256 and .
351 G 15 B Babbirputs 2o fony Tho sBEF GUATSIhe vart selor paficture s
shorth2tHaf the 9aks BAE of HRLRE add Sttt §&BRk LhEciRL Ve tHeRaaRBle. The seal

24 to the vent passgge 18. [0062] "Figures 8 and 9

carrying pertion 349 4n eenfegured mpriant de spalmierben gway fromhihe valve member

dj 1k Lat Fi.gug e . t \Y e
12. SERACLORRe kBl iR ARY st 6 Gl R pRuich ) B Foptudes o
threaslbdifehd 3R4t. erlgagéshtheathfradedrestesdek 133S] 836,638 7030 EdrgtietheSelongated
.and 9,  the el ongated, shaft 334 includes external
sealing stpugiure 4o She Ve membeh ve nenber 12 i ncl udes i nt er nal
threads 345. The external threads 344 engage the

i pLern S345 .t p,copnect the ongat ed shaft .
0063718, i Rl 5T D€ 51 B b VR MR B o 24 35
cylindficiludambint Anrialet padshge st dnrrelespRsagd3iB4, and @ vedBrassage 386
rgggggat ed inlet, outlet, and vent sealing structures
extengifroughoan eachwall (38§cpfrthe rivedody Hind dorr forartian of e i 14, the

i iU ' : ' t4: [
out 5054 8k SRkl 1S &P 08 g oy
A dizidsmgmlwatlaB 54 isegpraptes tthe walyd Lhambedr 24 sawl theepibien Gfimber 348, A
cylindrical valve member passage 352 extends through the dividing wall, A pneumatic

conirol passage 360 is defined in the valve body.

[0064] In the embodiment illustrated by Figures 8 and 9, the valve member 12 is disposed in
the in the valve chamber 24, thé piston 332 is disposed in the piston chamber 348, and the
elongated shaft 334 extends through the passage 352. A spring 364 is constrained in the
piston chamber 352 between the piston 332 and the dividing wall 354. In the embodiment
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carried by the seal carrying portion. The seal

carrying portion 343 is configured to orient the seal
WReHEP1TIdwar d t he val ve nenber 12. In the il | uREV/EHSWE6/006364

enbodi nent, vent sealing structure 340 includes a

. a rtion 3 a seal ,carr orti,on.349, ..and a. ..

s by i 958 6, PR bpRts tho SELyP B i he o indicatea

by artb® 3962 1Tthe stord o/ BLInVBS Hirs@ Rl iNGicatkd B?tai%ﬁr 1B a%amst the biasing
shorter than the shafts 341 of the inlet and out

forcesefhe apying 36w hencfuid ynderpressurnds epplisddo seapiston shamberg48.
portion 349 is configured to orient the seal nenber
r0065] e, xdole 5 ot b et e g SREDF selgrvely moving
| .
tho i rafer 120INIR s S 9HGA ffhe DR IGRIARRTe Hikparedinto the
valvg| dhghouwdd alssebe |1‘¢thl$t amatem ¢hat @ disercteahoreativenireangement may be

t he_enmb il l,ustrated by.Figqures 8,and,.
couplgdBiihe bt IS mfeindfc VBH® pietupé? boferh s ot BHd oo ifptions. In
addnhciﬁ, einyPBHe affeachBlingadir@igbineht HRASABensd4o MOde ahe/ ¥Blve member

passage 386 extend through an end wall 388 of the

betwgen the Tseiapd speprdaofmiti®npor ti on of the inlet 14, the
outlet 16, and the vent 18. A cylindrical pi ston

ooseE RS SBERE oL eSS, s e un

pass&dear) anhd WBvend pa§s‘t’t§é nd kel tlﬁ%hgﬁf bOBIHE mPRDRPERIBRL22 and the
ext ends throe‘g@t the dividin A pneunatic

valve bpdy @0. pbls BeeRgesndhe maemfoﬂd]merré)ev atw@degmyhamber 383 that

acco@gg)({%#es i) %ﬁ‘e% ngﬂ%% portl %%’igéagrﬁl % 'gl%lg ‘t 1%6 0 I?l%t passage

in tIma:humfaiﬁan&abeerhclddbe apélgimber 3BAdeR zﬂitsmﬂeﬂl td Rhirhber 383) that
pi ston chanber 348, and the elongated shaft 334
accoppiacates thaRuilrgreal FETYIRG Bargion3ng them@&@t FeafymsEber. g

constrained in the piston chanber 352 between the

10067l e ot Bl )60 it e ofsamey provide sl

betwiéd H@:hrc&ttﬁel phits bf gieredve31BNThE o-file mArdefiombmb&S Hidded in the
val ve nenber jn_the directi on i ndicated by arrow 366.
variops expyRles desppibed by khe pese prRiiGaHAD MY keamade Bomeg yislg varicty of

i RIS A IR e o,
PCTBHESTeflqr) PEFE, Mpdifiel BXBRpY espel, PEEK)&itorg Famto@ybanFKM, Kalrez,
i SO YRR, LA BRER 5L s

Torl&§ %ﬁh’i‘rﬂeﬁ%&!eﬁ 'c@ﬂadn%téep 188y 3ieer nid%P hhdt8lio 3” @tah®um | Brass, aluminum,
shoul d al so be readi | y apparént that a discrete

incongl ¢ nigleslrapdany atfss senetursh et or plastid.ed to the val ve to
nmove t he val ve nmenber betvveen the first and second

[0068 ?S' Hsahain o dinshateispetidion o e iATee.. g aoaionsipisated by Figure
8, th® @foﬁ@@c@d & bl stARHirs 889 @ﬁiga%9§ tHe! A% body end wall outer surface to
block the inlet passage 14, the elongated sealing structure 339 engages the valve body end

wall outer surface to block the outlet passage 16. The elongated vent sealing structure 340
is spaced apart from the valve body end wall (above the valve body end wall in the
orientation illustrated by Figures 8 and 9). Any fluid that is in the valve chamber 24 can
- escape thrbugh the vent passage. In the position illustrated by Figure 9, the sealing
structures 338, 339 are spaced apart from the valve body. Fluid may flow from the inlet
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[0066] In the enbodinment illustrated by Figures 8 and

9, the inlet passage 14, the outlet passage 16, and
woReoewhtlopassage 18 extend through bot h the neR{IEB$2406/006364

menber 22 and the valve body 20. The inl et passage in

th i fold udes chapber 383 t
passig? g HiR s elb Ghachpas 2 B SpCinp G BAstARe ol dffhispppsition, the
vent béﬂhﬁg s&ﬁé’chrd“ﬂ!ﬁﬁ{gagﬁtﬁe %’I‘vla ®bdpessadn inded sﬁfiﬁce@rﬂlédlﬂ #fle to the
menber includes a chanber (hidden, but simlar to
vent parsagrel8. 383) t hat acconnndates the outlet sea
carrying portion and the outlet seal nenber [0067] In

[0069]2%1%2%”% S #{glyggtrqﬁt o batios e doseibad. and SILsHSd herein es

d
cmbBRid f SombliGH i o SreriPing ebRERCART (RSP vaBi fipots may be
reali@deiaanansapberth embmthmeh'e eitizke 1ﬁa11mdua11wodenwanom gorpbinations
fferent. ma rials.,.that nay. be
end SYbesTIEUOHS oERR: LSLSeR SEDTERSY FERIoRs Herp o gfipBjgaons and
sub-dShitinativag bfd Iﬁﬂmﬁa—(ﬁ% bR BRI the B&K of Yhd Sésent l@hOGRT HIIN further,
FKM Kalrez, Simiz, Perfluoroel astoner, Buna,
while FHempes alimtlém enfodhyentnas © the yadousArspests aRd deatures of the
mveliliﬁﬁll s’ﬁc}ﬁ Har%iﬁv L a%nalg ar%? lu%g,es#ﬂf@r!ltﬁ}ﬁsf .tn?&imds devices,
mon st | ani um .. arurmnum i nconer,
softwiire, Rﬁi’dwaiB,Cboﬁatnbl Wighesinds$o tie ilayde deeértdedMergthasich cdcscnpnons are

Figures 8 and 9 illustrate operation of th
not L&%ﬂneleé 19 1t #Copiete |08 rFRppive it f wﬂﬂPleLﬁlt@ma@Vetwodlmenfs

u
whelBnIAGRAT Khiwlor AR dNoptd, ‘PhaleSuciRd if RRABEal Madily adopt one
or mpesshide amdcctst, h:en@ptmgxafeadu&e«aﬂ ﬁhngnsa:utmntmmeact&ﬁﬁ)nal embodiments
...engages th al ve body end wall er fac
withigy BESCORG S0, ¢ aesge SH5BRas Ve df i Gubati{af, oré not expressly
disclofdl hdrinSt Mdaitdnglly4&ven ﬁmﬁ@@%@ﬁe aRates] coMebheoV @Jsp\é@ts of the
body end wal |l (above the valve body end wall in the
invergiane maxt eo desoribad thesgip cRsblyeing qu pesfergeds prangemeng wr fippthgd, such

s, Bt B BIETRET A B8 ARG M By i

exprﬁ'slgrusfoestﬁtedt P&ﬂs ﬁathdﬁ,gex@tmargtorrIeﬁreBaﬁam&B@alwsearﬁipmgeh may be

e B oS et ookt Ykl s
are nbftto b@tcé’nsttﬁ@d Yﬁh"lﬁnﬁﬂ%@@ﬁé’e 23141 arﬁ‘i‘ﬁeﬁi&ﬁ thhe &chhﬁ{'alues or ranges

passage 16. In this position, vent seal ing

only $f soiexprassly 3tGedengages t he val ve body end wal | i nner
surface to block the to the vent passage 18. [00691
Wil e various aspects of the invention are descri bed
and illustrated herein as enbodied in conbination in
t he exenpl ary enbodi nents, these various aspects may
be realized in many alternative enbodi nents, either
individually or in various conbinations and
sub- conbi nati ons thereof. Unless expressly excl uded
herein all such conbi nati ons and
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sub-conbi nations are intended to be within the scope
of the present invention. Still further, while
various alternative enbodi nents as to the various
aspects and features of the invention, such as
alternative materials, structures, configurations,
nmet hods, devices, software,zithardware, control logic
and so on may be described herein, such descriptions
CLad®S not intended to be a conplete or exhaustive I|ist
of avail able alternative enbodi nents, whether
pr edent | % vkhevassably.aoepridegel oped. Those skilled in
the art may readily adopt one or nore of the aspects,
concepts f eat s of the invention into additiona
enbodine%?@ve§@¥ﬁ%%’the scope of the present invention
even i f such enbodi nents are not expressly disclosed
herei n. Addilei pasbgey hawne mant inbat giorts oneomeramisaden with the valve
h&@;ﬁepts or aspects of the invention nmay be descri bed
¢ &in as being a preferred arrangement or method,
such description is not intended to suggest that such
feature s oiREUpakege HavidgCassuley portl iasommxpea®s| witls ¢he valve
stated. Still fiuther, exenplary or representative
chagahen,ehesrin thesinlss Borayd ke qu%d% georfansi st in
under st andi ng the present invention however, such

val ues apdafAngasberadiSpdded i ehedaleO Bisdniviedibenvalve member being
limting sense and are intended to be critical values

mogeableplgag a cenlrgl axis efothe wphve ugnybes batregn aolysbposifiguagnge second
&rrﬁ val ve assenbly, conprising: a valve chanber; an

po I(i) . : . . .
I'nT'ét passage having an inlet port in conmunication

with the valve chanber; an outlet passage having an

out | et pehtreimtheormineninenbeois spacdd aphg frehibe inplagrskeputlet ports

wherei n the inlet part and the outlet port are
Wh@%ﬁ?&ﬁﬁ?fsH”@%ﬁ&%pﬁﬂﬁﬁ%r di sposed in the val ve

chanber, the val ve nenber being noveable along a

central akb@irofhet hvevmkmbeneabergahst hetbrthe ifler pért and the outlet

position and a second _ positjon; wherein the vglve . fth
potiarhsaihg ales memben Bap dhe se5ARq RSN for agh fERLANas PrgYpHa of the

vﬂ%@ﬁﬁnﬁ%ﬁacﬁﬁﬁﬁc&ﬁ&&@xkhe first position; wherein the
val ve nenber seal s against both the inlet port and the

outlet port when the valve nenber is in the second .
posit i drhef galvansgsseroblat Pbrrddimorli EWiler | GHNRIFSIREh@ vent passage in

communication with the valve chamber and wherein flow between the vent passage and

the valve chamber is open when the valve member is in the first position for any rotational

orientation of the valve member about the central axis.

3. The valve assembly of claim 1 further comprising a vent passage in
communication with the valve chamber and wherein flow between the inlet passage and
the valve chamber is open, flow between the outlet passage and the valve chamber is open,
and flow between the vent passage and the valve chamber is blocked when the valve
member is in the second position for any rotational orientation of the valve member about

the central axis.



val ve nenber about the central axis. 2. The val ve
assenbly of claim1 further conprising a vent passage
in comunication with the val ve chanber and wherein
fl ow between the vent passage and the valve chanber
I's open when the valve nenber is in the first position
for any rotational orientatizon of the val ve nenber
about the central axis. 3. The val ve assenbly of claim
1 fért e covprissémblyaof erimpas Serdher | epopsisingudi EeRt Bpssage in
e v e f
confipieh {35 ¥R Sa0e e G yACEE B SeUeAThERER, hitfoee and e
valbetthaabertib Q:patltvs}heﬁ tassag me&rb@kr ﬁshm thalfiret pdséidnefor iagy rotational
open, and Tl ow between the vent SS and.th
origHafifReo! the Vﬁ%&}@g@ BN et ﬁ%ﬁ?“%ﬂ?‘ﬁ%ﬁﬁ”&en The inlet
pas%?%eoﬁ}gi Qfésvbatlveoé‘hafnﬂfer N YpsLtRi BBRlcc® the Blthd: ipaksagé ah@&he valve
ve nenber about the central axis. 22 4. The v
chaghee rib lopernfand | favmbetween tthie vens arepieEs iang the yewe %%@E%fg*é Blocked

RSP 4 108 e 5T BIGEEUBE] G v

1nﬁﬂMﬁMMﬂ@ﬂwkhﬁuMakme nenber isin the first p03|t|on
for any rotational orientation of the valve nmenber
about the central axis, and wherein flow between the
inlet passage and the valve chanber is open, flow
bet ween the outl et passage and the valve chanber is
opes, ThBGafvkQuchdlyBLelainh e wierdin frsahgananbertdoampriatsvan annular
~chanber is blocked when the valve nmenber is in the
diskecond position for any rotational orientation of the
val ve nmenber about the central axis. 5. The valve
assgnitpy @fveqs@nﬁelg YRR 1Nwhd¥8inVad! ke HIERD &EnGRAPIs iasighed with
an annul ar di sk The val ve assenbly of claim1
thewienirdiaxisaf thexvadvememher. vent port is aligned with the
central axis of the valve member. 7. The val ve
assembl i, 0f ¢l b b UGE NGhinf qn%ﬁ NEAprYseiY ap@éﬁta%ﬁssage in
in conminication w th the valve c a er defined by a
comytunivation a¥ithy ént vgve tchamben defivat! b)e>at eyltslricalt verd nrefesion that
§o$t‘receivin recess of tgﬁ% I nber 8. The
eXIGRYS O EBHBPY TS VSRS OWHE 1T RHR e\]/'al ve menber is
connected to a piston and is disposed in a valve
bodg, wheheivhlvaxkRnbPYEETRIR 1 Mefdi]tethealam remnberis csnnected to a
limted by the valve body to |imt axial Faﬁnt of :
pisteansi istdigposel inTh yalyg body.axlhessip) axiah meyerieR! ol g efbye member is
linkifd8 b} 2he a1 POy B Ht 8321 RRRRADES the piston.

9. The valve assembly of claim 8 wherein the valve body includes a passage
that extends between the piston and the valve member and the piston is connected to the

valve member by a shaft disposed in the passage.

10. The valve assembly of claim 8, wherein the valve member and the piston
are moveable between a first position and a second position, wherein the piston extends
past the end of the valve body when the piston and the valve member are in the second

position.



that extends between the piston and the val ve nenber

and the piston is connected to the valve nenber by a

shaft disposed in the passage. 10. The val ve assenbly

of claim8, wherein the valve nenber and the piston

are noveabl e between a first position and a second

position, wherein the piston-gxtends past the end of

t he val ve body when the piston and the val ve nmenber

are iin, t h@hseabvdssephdy of daim DBwhéréin dpretivmbfthe piston that extends

assenbly of cl.ai wher ei rti.on of th | $t.0n .
reRaRe 830 aits v oS e B 68 Byaye fod) 480 providea
vidudl BBichiGH thei thE QhISe FetPePantpthy piskadhte fri the sétohd position.

provide a visual indication that the val ve nenber and

the piston are in the second position. 12, .The v?

| .
assenBl y diecibiersyanliof RmCBrhes RPEriE gLl disposed
. _ ot °
bm%ﬁﬁggs%gﬁggﬁ 2 ttﬁﬂg?, Wher8R S dohGorVst thE pRRRAMhat extends past the

piston that extends past the
eadcbf ahe tvhlge hmiy endodisp 4 sicp wdrgured te pnhitih phigets dgpre gontacting the
I;.#ﬁhibiﬁ objects fromcontacting the piston seal. 13.
¥ ¥4 ve assenbly of claim8 wherein the val ve body
i ncludes a piston recess that the piston is disposed )
in and. a VEHewalveeshanblyesfedsint Ravhdartie thalvelye rhodpénclides a piston

di spased in. 14. . The val ve,assenbl f clai whenej .
Fe45SS U i MERBF IFBO A & ANETBUPOTHETSE DY AR TIfC Rember is
(pﬁkgagm inl et seal nmenber and an outl et seal nenber to

bl'oc

k fiow between the inlet passage and the val ve

chanmber and to bl ock flow between bhe,o tlgh pasﬁ%%e ol
and tie vaihgevalkampsmbineh dHE JaiECiefeyalYs AR S 2 Single

J]érﬁﬁér C}Hﬁscjotn.tagg’boﬁ{' Q%Ym&rs%hlnmeﬁlﬂé‘r M MEUTRIRAN nieber to block flow
romthe

spaced apar I'nl'et seal nenber and the outl et
iweetennihntinlct pudsege tirbtheavahes chamer and th blackeflew bshtren the outlet

osition, 15 The vyalv senbl ' :
B n8 i s sl i P b LR G HARR, s wheren
hBWelve RREIRIEGs spded aptird Bbmnds sgeseabmembereandetht outlet seal member
passage, wherein the passage, defining nenber is

whemthe yalve mempsr isdn Haspcend ROSHOB- t he val ve chanber
such that the inlet passage, the outlet passage, and

the vent pg—'fts@ e AfsEerhBly CETTRMIF CRtfin@ier Weonkprishe aVvigdssage defining
chanbgﬁ. 16. T%eevglve %ssenblﬁﬁof cIaiﬁ??JMherein t he .
mahber thetneénes the inlctpasagarthe ol prssagey andihgweniqisyge, wherein the

Ea%ggg%%ekhi?l% rIlelerllaeq ig !;(quﬁ]é:dot%par Yatbd"ody to close the valve chamber such that
the inlet passage, the outlet passage, and the vent passage arc in communication with the

valve chamber.

16.  The valve assembly of claim 1 wherein the valve member is an annular

member.
17. A method of controlling fluid flow comprising:

providing fluid to an inlet passage that is in communication with a valve

chamber;



providing fluid to an inlet passage that is in
communi cation with a valve chanber; 24 noving a

val ve nenber along a central axis of the val ve nmenber
to a first position in the valve chanber where fluid
fl ow between the inlet passage and the valve chanber
is blocked, fluid flow betvve(e;l,‘,q1 an outl et passage and
t he val ve chanber is blocked, and fluid flow between

a vent pasfAse Aslvé iRmbal Yieng haeied aki sTBVAIOE nempber to a first
rotational orientation of the valve menber about the

pesition dn thexvalve plambeg wheee JuidyBownbghisen dhe ijet passage and the valve

t ' i tiaQoe idAdt (A€ Va6 Bhamber i
Cg%g%{g?rs o ek:eg’ ?1“3‘? gﬁ%(@%w%g{l%eﬁﬁﬁeﬂ I'n %t passage eandam e
Wdeked; aind efat fhive between @pent phdsagadarfd they Wadstenehambehés open for any

outl e assage d the valve.ch er_...s_open, and

R PRETA TR HE TR U OR G A e val ve

chanber is blocked for any rotational orientation of -

t he val ve mgixiiethealabietmérhieercabotyr the centizd axib8o aTdeeond axial position

RERFOYRCHaR WP A PO ARG I TOSRED BT iRy o fhamber i

0P8 Ui @ BibHALREENPHE batlet [fasdaBE anBihé & alR BAREber'id ©p&i, And fluid flow
e valve actuating nenber I's otherw se axially, X )
batvenen she winh pabsagegind Thevates ¢haanbsr isdlepkad for apy retalignal orientation of

onprisin si thoni . least a portion of a valve
tﬁ%‘?ﬁ‘é‘?Pﬁ]&gﬁ’{oﬁg’f)l%ﬁﬁ]gﬁ%’sml%%Ig’t“g‘f a val ve body when the

val ve nenmber is in the second position to provide a

vi sudR. i ndiheahéthod of claie 15t Bartberofomprisingalimiingoaxial agvement of a

thod of claim 17 wherein the valve. ef. i :
PSR S0P By Cybl g e talsR e e P 5 ytAly? dpopber, wherein
thdGalV@hMEatiFB @b dr s ARerdidtdxadllydindénstrained.

19.  The method of claim 17 further comprising positioning at least a portion of
a valve actuating piston outside of a valve body when the valve member is in the second

position to provide a visual indication of the state of the valve.
20. The method of claim 17 wherein the valve member is an annular member.

21. The method of claim 17 wherein the valve member is an annular disk.



