Val ve and Actuator Assenblies Related Applications The

present application clains priority from provisiona
wa@ppbiogerio on serial nunber 60/ 654,917, entitl eBCT/ V81006006364

Assenblies,” filed on February 22, 2005. Provisiona

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

ina first state and open an inlet passage, open an

out | et passage bl o vent, passage when in a

second state arZG%BREPﬁﬁﬁi“ﬂaféfgaﬁﬁf as doubl e bl ock

and bl eed val ves. One application of double block and

bl eed valves is t0 Rel.&&F ARPEcRfon@ Pl Urality of sanple

streans that is ro s anal yzer. [0003]

It is commpn practice to utilize a single autonated

egessndpplivan ddns prstiyzfreie pidsisibpl apSIEHbR serial number

streans. This significantly reduces the cost of o
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serial nulfdef 9@/@?@?@13 ngéo?gﬁ ted WELi 'R e‘?&eﬁ‘&qfl% Refirety,

process-related 1 ndustries. e sanpl e stredns are

generally transported to an automated val ving nmani fold
near an anal yzer byribldfie Phveditiohng. The aut omat ed
valving manifold is usualTy electronically controlled

to sequentially select and divert individual sanple

[0001] sihegassent invérttienacibestd edvaaal yehetor fsSMiblies Ai r
actuators are used to operate val ves, such as double

bl ock and bl eed val ves. Typical air actuators include

an actuat or housLﬁﬁﬂﬁﬁﬂﬂaghﬁﬂunhﬂﬁﬂﬂgw i nder, a piston

di sposed in the cylinder, and a cap that closes the

Lston in. the cylinder dlimts axial novenent o

100021 {5t B fpmiflel Bippperaaipet af puife BévsPee /Gy B Vel passae
whenRf Q¥iréi@ehtd MPopehanGilet fdelgel SpreiimUtIBEyAREFLARd BERk AStent

a biasing force of a spring. Sone air actuators
passagpwihanl & asegprd sthtei anelsaraatinestrhferreil §x oy dondie hlagkoandideadayplves.

t 0..1.ndi cat h sithkon.of, th [ n. U
One 4Bt YButp IR el b V4 b Gaf e ethue ST oTRE Ry of spore
streatvé that ishreutpd 8¢ Oprocdds\wanepdr. of the piston noves the

plunger to indicate the position of the piston. The

hei ght of the visual indicator is typically
[0003] Tt is common practice to utilize a single automated process analyzer for analyzing

multiple sample streams. This significantly reduces the cost of analyzing gas and liquid
process streams in petrochemical plants, refineries and other process-related industries. The
sample streams are generally transported to an automated 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



set for each individual valve. Summary [0005] One

aspect of the present application is a capless valve
wa@ewaaei7ng arr angenent. A capl ess val ve act uat P€IyUS2006/006364

arrangenent all ows a position of a piston to be

sual |y i nspected. Anather aspect of the_ present
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replace e suc
plungantd) ibflieatd theaposgjoni afthapistona The hblghaﬁhhevqsa&lsmfgeator is typically

r that includes seal nenbers. The seal
set of, ?Pk}é?‘g‘g@ﬁl‘@i%q |y be replaced by replacing the
passage defining nmenber. Another aspect of the present

application relates to gﬂnﬂ&gyator construction that

el imnates the need for over the piston. For
exanpl e, a valve, which may be a doubl e bl ock and

[0005] l@@e@hpwl Methe PROschiNSHdGtGh 1D cOSlediO¥ By adthatd MeanRedl¥nt. A
that allows a valve nmenber to be assenbled in a valve

caple%ﬁh%ﬁi’tﬁeactuatmm arngerdensfallpwe avmsxt@nmfowpuswmtmbg wplplyiingected.
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opemﬁg iaftl eddséng b anabd ﬁ‘oddie Gastif replAcuat hehe %&ﬂe&?ﬁlvef whi@ﬁ may be a
%Cfnt a pllcatlon relates tq _a valve_that incl|udes
doublFM AR %eécvama slugpamEplassptl @p@%&e dpfwngameahendhatgncludes

seal Iﬂﬁléyés D SLal HRHHE @a?f’ea@{\lyv e | n%gg&gg%lgfgas%ge defining

val ve nenber. e suc
membeemyarothdnaspecant e preseat egblmboort redatesatoi an anmhtqnecdmtrmtlon that
. .doubl e bl pck and bl e al functions, regardl ess
climigie e poed G 2o an GEr R RS (158 CYAnB HrEBE VI oy Do a double
blockeas@npﬂe@d vhig, M@Wﬁcm@metwowmo?& biud evaa/efﬁcﬁiy tw 51@&% a valve
that seals agalnst co-pl anar ports regardl eSs of

membesitabe assambladiia m\@ﬂ\remha@foet fiemaxl end afghdealye ’frmss@lat 1s opposite
an en&ﬁ%' gauﬁ’retﬁﬁ h¢ S%S,I%]Eng%\é aI étg erdl & ﬂler%mye em% I%tay %€ connected

Yy~ or rlous

to geth‘e@ it e aBsl fou la&eprb Alﬂamleﬁii@ewtﬁ'l’ﬂ@@ﬁreséﬂﬂ b@Slfcation relates to
E@gssly excl uded herein all such _conbinations and
a valeg, Hab msiaries iTpisandy e eoriptagay Bm}ﬁ% that ers spatedebs 8 glyegpember

regar&l@% érfrbflscﬁwo apggﬁﬁérp Bf }qupa%@ é@u n)éaﬁ@@ 1n\6ﬁl(§1\é§ a valve

es a va a va ve ne
memh!msﬂlageardékl nitated mboienn ameammmefom(jajpuw bhek zd bleed seal

Foncrlp e AT he TG BAERY TR HY° FETer B AgSicafhe valve
membd} Bhy PAISRIE. lAurface that seals against co—pla:nar ports regardless of the
rotational orientation of the valve member. These various aspects may be realized in many
alternative embodiments, either individually or in various combinations and
subcombinations thereof. Unless expressly excluded herein all such combinations and

subcombinations are intended to be within the scope of the present invention.

[0006] An example of one valve assembly includes a valve body, a valve member, and a
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



outl et passage, and a vent passage. \Wen the val ve
menber is at the first position, flow between the

w0 pdoeIpassage and t he val ve chanber is bl ockerPlCT/UE1906/006364
bet ween the outl et passage and the val ve chanber is

bl ocked, nd_ fl en the vent passage and the
Passa&aﬁ%ﬁﬂ@waﬁﬂséﬂlam erdagivmﬁvﬁ épd ?‘H‘éf behyrd the Hed pagsageind the valve
chamB&C59B Trpowuﬁ vaﬁdeqa%raﬁér\e@gn oh&‘ sstm&ﬁ wﬁelt@@&l the inlet
the v t he outl et

ve cha i S open,
passagassdije vahvd chhmbmats vpeI; lﬁlawtimtwem thp eutlet paskafd awl the valve
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defini ng menber defines a wall of the valve chanber.
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bl'ocked in a variety of different ways. In one
enbodl ment, the valve includes an inlet seal that is

[0008] fTheadlempasbageeﬂﬁmtleﬁpasialge dndlted vapasgee raa;zl babpeist loeblocked
at is fixed wth respect to the qutlet pass
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seal e VB I, Rt g2 el Rauihy e Rl e rigy prise an
annul%tf-’&@f( et éillga%@ﬂ)&th e et b aV@INEQuITBIEREN Juh ah higul&rQisk would
t he val ve anber. [0009] In one enbodi nent, the vent
selecipenly open andrtleck thy velye a@@dgamrﬁgardléwaf@trotaaonﬁ@oelﬁpn ef the valve
0 axis of the vent port may be
meml??qqglatw o tﬁ%ﬁ%ﬁé gl}ﬁn@%éf the val ve nmenber and/or may be
al i gned with an axis of the valve chanber. [0010] The

[0009]\’11%'0‘{1@ ei'ﬁ%H@i%[enFQB{e 9@1‘1’% pirt Aéenfhil c§te§ %ﬁih‘ 18t toUkd WIeShody.
For exanple, the valve may | nclude an el ongated inl et

For exaaplenan sus oftthe W@ltewrtemy bﬂgaltgncdrwvtlﬂh@n\ﬂalaﬁef theydales mamber
an_el.ongat e tlet. s ruture extendi ng from

and/otr H%ay\})glagxgnﬁgwgglanapﬁ ?&?C& t he el ongat ed
inlet sealing structure engages the passage defi ni ng

[0010] "E{Eh)‘%ﬁvetrﬁerﬁﬁ&' miy &t g'ﬂn%tor Rebze é&‘ﬁn? Budifis. ep&r@@ L, the valve
outl et sealing structure engages the passage I ni'ng
may imelide an Ehvngaad intltteseding s@tucqnae;@agehmg]ﬁfmntth@vam: m@mber and an

elongn%ﬂbouﬂet seafmg gtpuctlfre ref?tten n frolmot?fe V!alQ/e %?e%b%? In one embodiment,

the elongated inlet sealing structure engages the passage defining member to seal the inlet
passage and the elongated outlet sealing structure engages the passage defining member to
seal the outlet passage when the valve member 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 Vaﬁefy of different

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



enbodi nent, the elongated inlet sealing structure

engages a val ve body outer surface to seal the inlet
weawsageiand t he el ongated outl et sealing struRCTU82006/006364

engages the valve body outer surface to seal the

outlef passage when the _valve nmenber is in the first

The vsgisepliphmembenaipvidsea yeah betyissn Higey ahwymeraberand ¢hq vadygbody
when(%ff@ Vﬁge AR RGH 6fe *&11%nvt%ryo&1kyﬂ&$ b%’\xjegf RVl ﬁmbgro nd the
anpl e, a vent sealing ne spose aroun

vent laaasm;levén mmthmrexmlnpfaty diheodimnatt, aleallongn;;edmm eealippGirictes

eal . bet ween the t he val ve body
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body Refeyeafack e sééﬂh\éeveﬁ vafd tﬁé"@aW@ﬁ‘ltemB@lsﬁ 39the skfbnd
_another exenplary enbodinent,, an elongated vent
positigaal i ng structure extends fromthe val ve menber. The
el ongated vent sealing structure may engage a val ve
bod |nne surface to seal. the vent passage when
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memlaﬁrt CF ae aalvabgéyrmmws a(pllsnrdewo@smh Viest lsod pf the vyalvs:tbnody asdhal valve

| ve. nenber, The. val ve bo ef i.nes. [ ecess
mem e ¥ IR LR ot e VAT B e o s o ge DB shSpison
reces$. ETIRSFalvdIm@mbECie AtbpStd iR thel iy oiabiBert0sbss sudhehatiakia® hovement
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of thegvadpronemberis ligdted Ay yiee vadvibeadyr ddesslveurtmbpdias caupiles to the
I
p1st01g%4§§?ﬁ#tﬁ)éﬁ§/ ol{}gmgl?c \f‘?herﬁﬁgﬁ ads? L&# ﬁﬁ?ﬂ éﬁt E)Fﬁlﬁ\(fahz\éﬁnember.

verre er 1s cou epls

The aktadinoaxinaht ofolepieion nofhetﬂ‘ﬂiorptﬁéssﬁs timitsé by 3 allve member. In
The axi al pmovenent of

f th | b
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I ncl udes a passage that ext tween the piston
membez by sshafidisphsedvnthepassgber recess. In this
enbodinent . the piston is coupled to the valve nenber
shaf t dlsposed in the passage. [0013] In one
[0013] éﬁﬁ%l Plﬁ*bﬁ@lmellh dha,val ‘(F‘emﬁ@h?feﬁndé’hﬂ‘)fp?@twea le beiesa Bl fiast
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valvedolly Finfh tb Bﬁiwd@ d ¥i8a3 iddiQMoR YRSy BRI etib&l 218 th@piston are in
provi de a visual indication that the val ve nmenber and

the sechred positiam are in

[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.



the second position. [0014] In one enbodi nent, a

portion of the piston that extends past the first end
wo@oobhe17val ve body includes a circunferential BCEPS20061€06364

step limts exposure of a piston seal to foreign

Qbj ect s 0015] . I n one enbodi nent, the passage
[0016] Jaops PWQOM&?f hRAPsaEs s ﬁn@g TR Yt 1ok &H Bt gl members
§
b g e e
and thnd o@h&swhhmmbnﬁmblocﬂh@o\pa&‘hagdvd m‘emhen'g; mevtddo arpagition where

the vl i Rempey & b gy FOBTBF THH SR GHRU ARG O/gIt S menber o
auowpms agRe PRk d%ﬁnﬁ%ﬂﬁ&ﬁbé%ahﬂ tnerwawe BN oMt walsae@pleces The
nbers assenbled wth the valve flange nmenber,

inlet anad qublehansbmemberstraast be eameptisad of o-sings thab Aisstakah i thn@assage

defini r%f/rlgegltﬂipere %lhggﬁgl:?ang otua tggreglcxflﬁ&{)g g’ vy%% r%@g%’e%b&es pa& gsthe

passagPdéfinihg afenitee andweplacigahe passiperdefinthgtrh@nioaitwiet a pasdge
menber_to allow flow.,. The passage_ defi ni ng nenber and
definingangmbper dhad depjudes pewdnlgt and qitlst srabmgaberpy Jaggrogigs that

bfi
accep? %ﬁeé 12%63 dén%tgg?t Z h%g{s%gsgrg%agﬂfﬁﬂﬁg &g 1a ‘g% e%f%ﬁé&%%sa:%@ Qbfining
memberd outl et seal menbers nay be replaced by renoving

t he passage defi ni ng menber and repl acing the passage

defin @g menber with _a passage defining nenber th
[0017]|ff%1h96 vaptages andebenghits Wik bespms egparginiBehase skilad larthe art after

t c [ e r
consi 8% 38, PO AE, SBerbli, Bt BBl BUEL 57 HnfRORE Sritn e
accompanyairg drp®@hkg] Further advantages and benefits wl |

become apparent to those skilled in the art after

considering the follow ng description and appended

claims in conj YWiGd DB cMblibn b eASERTRBNYI NG dr awi ngs.

Brief Description or the Oraw ngs [0018] Figure 1 is a
[0018]ggtredniala secbomabfview gbaisettesafl dpublsl otk akblaedivadvescia a stream

) valves in a stream sel ect system [0019] Figure 2 is a

select @&t Bnal vi ew t aken al ong the plane indicated by

lines 2-2 in Figure 1; [0020] Figure 3 is a sectiona

vi ew t aken annP t he plane indicated by lines 3-3.in,
[0019]Figeied i a sectional view taken along the plane indicaied by lines 2--2 in Figure 1;

[0020] Figure 3 is a sectional view taken along the plane indicated by lines 3--3 in Figure 1;

[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, blocking an outlet

passage, and allowing flow throughr a vent passage;



[0021] Figure 4 is a sectional view of a valve nenber

bl ocki ng an inlet passage, blocking an outlet passage,
wanweadi7omi ng fl ow t hrough a vent passage; [ 002Qf/US2006/006364

Figure 5 is a sectional view of the valve illustrated

ure 4 with the valv nber 03|t|oned to, al] ow
[0024] ff?{gﬂxﬁt Hp 8 ggttionakvipy|od th %@%%gléstraé? BuFraugse pHewinglov, grough

t

the 1n(1’ét A 59 a’cﬁﬁ)g&g% ﬂg?/ggfrzgg%ﬁ Iﬂllgs B\%Y&é gg%s?%% gllnﬁ\l'f/)?%cgs ﬂ%w through the
vmﬁqxa&ga,blocklng an inlet passage, blocking an outl et

passage, and allow ng flow through a vent passage;

[0024] Figure 7 is a sectional view of the valve
[0025] 'Fl$ﬁ§t8r1§tae§$cﬁdna'f'v% Bf 8 v@iv'e%dk&né l‘n@Wll&tl”ﬁa@%@ ElB@kmg an outlet

assage, allow ng flow through the outl et

passapaswag owingcfldsy Buighe Yanopasstgeough the vent passage;

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

bl ocki ng an inlet passage, blocking an outl et passage,
[0026] a:nglrabl i0 wis@ionkbwiew Df dhegval e NiRstatpdbp afie § @1@®Ing flow through

gure 9 |s a sectional view of the valve il lustrated
the mév meryarelipvang Saprrigrauchihe aviiii grsseae andibleckigsdadhrough the
Vmﬁéﬂ*ﬁ% w ng flow through the outlet passage, and bl ocking
t hrough the vent passage; [0027] Figure 10Ais a

[0027] Stperd DACGS |a| scheshatat illostradion @f walalve with first Bnd secand co-planar ports

second. co planar ports in an open position; [0028]
in an PPHRBIES i | | ustrates the valve of Figure 10Ain a

cl osed position; [0029] Figure 11 is a sectional view
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bl eed val ve nmounted to a nodul ar surface nount
[0029] A&t Qh ds §ye°ch@ﬁa1 vl aikke dloke siaed PLi Pt fifB81bAThel
présent application relates to various features of
val ve and actuator assenblies. These features include,
[0030] ﬁ{igurarle i@Qin illustrdtied dfa; daubdaploek anvdtedevaed mmuinted to a modular
arran repl aceabl e passage defining nenber
surfage oIy r’i’&? %%53%?8{) menbers; assenbling a val ve nenber
in a val ve chanber froman end of the val ve body that
is opposite an end that a piston is assenbled in; and
a valve nenber that nmay be rotated in a val ve body
W t hout Detailed Description

[0031] The present application relates to various features of valve and actuator assemblies.
These features include, but are not limited to; a capless valve actuating arrangement; a
replaceable passage defining member that includes seal members; 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 to 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.



affecting the ability of the valve nenber to perform
its sealing functions. These features are enbodied in
wor®en917nmr e of the doubl e bl ock and bl eed val R€T/US2006/006364
assenblies 10 iIIustrated by Figures 1-9. The present
invention,_ js not to the exanples, Ilustrated
[0032] @@#F@&-ﬁeﬁuiﬁ@e cHEIB o8 og VeleR cmeabbiee el Wil 9 Salvaaormbar 12 that
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S thein , opens
thevandslﬂdlcdisseﬁhmenebﬁnm&ge when in a second state
(See for exanple Figure 3). In the exanple illustrated

Figure 1, the valves 10 are used in a stream
[0033]sIe|tb@ ﬁxamplggl dHustrated . byﬂﬁlgu@s rle%mﬂls eylab/@tasmm@wgtl@mnclude a valve

ntr s the v Ilvel pI e
body GD!"h BB ahRp Y e 4 e Aefiip oo erduf 22 e valve
body 99, ﬁfet V4le snesﬁlﬁmlllankismb lassape d@ﬁnlﬁgﬂﬂerﬁ‘tmwr%%&dnﬁlﬂ? 22 can be
that the valves 10 di sclosed herein can be use

made @@93&} Wide Yﬁ@%)@;ﬁr%ﬁf@@mi mpigselsat BepmmBlespy ﬁ#l@blqmls’at%nﬁhefor the
Valvevn%nﬁ,gtrh@%a, an er]IQ a'n@ ‘flhé’}%a@?%n\ﬁ%hﬂlﬁléﬁgﬂbe%%r aGet® ?2 include,

a passage asse
but aR2notTivaited ko etabndeby sﬂi@l dabenvsatal eallmznheafl i?neln d:iaﬁtblldby, titanium,

brassg ?@margetwdg)gogeg? g/g{ng; 101 f T%f % e rrﬁ%}e gany other

struct@fal %&etmﬁl}ﬁas@ie& ettl sabadf&rre&mfi, th t}ﬁdx rBfS‘ﬁaté! @Aa‘(&lals for the
menber 12 "and gassage def’i ni ng er or assenb

comppgetith of ﬂwe\/almass ligsonay bers¢lecied bas?ﬂamrtheggplma@en of ¥he valve
ASSE ctﬁr bon steel, alloy steel, nonel, hastelloy, titanium
"¥¥ss, al uminum inconel, Monel, nickel, Teflon,
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[0034]Ahagi Ca%gh!:a{twihocﬁbd eprﬁ g%@g% Yie A rﬁféhxbtepaéncompassias a single

approprrate naferla e conp nents of the valve
compass®ndl 4 phirality dqfasmlﬂcd edmparsath. oh¢ Nelvagpldy 2 defimesfa valve

he va@ie ssenb 00 %% I .tEis appl i cation e
che SuTEs Berol 1o ramberd arBb ppae Bt ofgyeh that e vatve
memB&n]FZOﬂﬁ eRdveabledheBhetndd fifsy poditias cEhleed, 40aPDHNRAtSsecdiBposition
valve body 20 defines a valve
(Figures 3, 5, 7, 9). In one embodiment, the passage defining member 22 defines at least a
portion of the inlet passage 14, the outlet passage 16, and the vent passage 18. In other
embodiments, the inlet passage, the outlet passage, and the vent passage may not be defined
by a passage defining member 22. For example, the inlet passage, the outlet 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



chanmber 24. The val ve nenber 12 is disposed in the

val ve chanber 24, such that the valve nenber 12 is
worpaeadl7eo bet ween a first position (Figures 2,Pdr/us2008)06364
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I et
manifgih sysHan.o KT e3xapiss 4B size afxihe V@Wﬁgﬁw%n@ﬁ assaﬁ?ﬁf sneging and
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nmounted to a surface nount manifold system 33,
Systefinc| udi ng, but not limted to, the surface mount
mani fol d system di scl osed by United States Patent

[0036] é‘ﬁﬁglx}a t}n%glbggg%k}?ﬁl ?el esadﬁ\/égg%goojféﬁff? ét&te ?o sﬁe%e example
illustrated by Figures 2 and 3, the valve member 12 includes a sealing end portion 30, a
piston end portion 32, and an elongated shaft 34 extending between the sealing end portion
and the piston end portion. In the example of Figures 2 and 3, the sealing end portion 30 is
disk-shaped and extends radially outward of the shaft 34. The sealing end portion 30 may
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 embodiment, the vent port receiving recess 38 is

axially aligned with a central axis 40 of the valve member 12. The sealing end portion 30



Mount Fluid System™ which is incorporated herein by
reference in its entirety. In another enbodi nent, the

weegedpassage 18 al so extends through the endPGUUSA0€006364
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. 037 enb dijent, i.l | strate Yo AFi es 2.
with 52 it B0\AR SRR ol the,ftige RhiR e an oAb B it memmber
22b. | BncRfffic Hasqagt I3Sts M aoneniaehtiofndith Bhe Paisd BHMnGAxtends to a
pi ston chanber 48 is disposed in a second val ve body

-pnewsgfiy gwtroppesf|65ripinedin §isrinediodh mepder 82b. &n gus pmfcguirwon the

\Y a
vtve R ANELEO Y R ARSI S BRTRRE (bt b e
mamﬁ)&bﬁﬁfmbeﬁﬂmén el axathplecidlustrgeEsp Fidlrarianid e thppheughatic control
chanber 52. A frustoconical sealing surface 56 extends

passagg §fh Pfady £fare thh Syrsricpl pistony ﬂ@l%bﬁf iRgloch RierEpatic control port
disposed in the side of the valve body. In the orientation illustrated by Figures 2 and 3, the

pneumatic control passage is positioned at or near the bottom of the cylindrical piston
chamber 48.

[0038] In the embodiment illustrated 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



52. In the illustrated enbodi nent, the diameter of the
sealing surface 56 decreases in a direction fromthe

wo 200609 0h@anber 24 toward the spring chanmber 52PCT/HS100€006364
illustrated enbodinent, an optional vent 58 is defined
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orientation illustrated by Figures 2 and 3, the

pneumati ¢ control passage is positioned at or near the
[0040] Hotthe rendbodinhent dithstrathdi balFigires @randh3nieyister8 63[i9BGPosechin the
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val ve chanber 24, the piston end portion 32 is

steel, sEhopseasL.iatloy Isteeh insansh hepiaers fitargum abrgss, lBhmenemginceepl, nickel,

Teﬂoﬁh?&tl“Féd']iE BKd 'Vseg eghd b CP’ Bﬁle tﬁ'ﬁ&&afﬁ%mf%& ?e?stlcé The piston is

S con Yaine e spring 2

conné@?ét/\g Qlﬁle Vdiee slemberl e, Igﬂga Eﬁarﬁ;kle 11&tmuﬂed @y Fiéuresl D atid 8, the piston
enbodi trate FlgureSZand , th ring .
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T r e

pistol REETARE iRt 1P 5 thaﬁﬁé?ﬁtﬁéedc@a‘qgl‘ﬁé%'%‘%%ﬁ?. t pisgon and

the vilge bicamet h2 malevie thedipentiot 2ndicatechby appws’m agatist ﬁrcthlaﬁmg force
For ex l.e, the spring 64 and t.h ul d coul

of th, 3bri BNy e DS SRR Phatite Ao caPi G P8 g thuffd. In the

exam?ﬁéh‘ﬂ’ﬁﬁfhtécf@y PighfcaMn ﬁﬂd3 tRevaROHABEr 1 D1iRkBMdvReRl St 188 piston
out of the valve body. [0039] In the exanpl e of

out Oﬁut@w@lge 2sgerb1B hovtieg. adtsuaresul, arcepngaperrquired to constrain axial

move%?en? & {h\ée}JIQ‘IOI[ID WIH% the actuating arrangement illustrated by Figures 2 and 3 is

shown and described with respect to a double block and bleed valve assembly, it should be

readily apparent that the actuating arrangement could be used with a variety of different
types of valve assemblies. For example, the type of arrangement illustrated by Figures 2
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

arid a cylindrical vent port protrusion 76 that extends from a an end wall of the base portion.
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the val ve nenber 12 between the first position and the
second position is integrated into the val ve assenbly.

wo pooshenTh@ al so be readily apparent that a di SBCBEUS2006/006364
actuating arrangenent may be coupled to the valve to
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[0042]t11r1]ethe example illustrated by Figures 2 and 3, o-rings are provided to provide seal
between each of the parts of the valve 10. An o-ring 92 provides a seal between the piston
and the valve body. O-rings 94, 96 provide a seals between the valve 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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first valve body end 46 before the flange nenber 22a
is assenbled to the valve body 20. In the illustrated
wexaapes) the val ve flange nenber is separat ePE¢T/0R0061606364
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valvegaerbert IRetoaoaketht [flamyefl eidtiom did valyraehesbieh 34 tet xte?ut passage
ses i.n, the v ve bo
18. I{qﬁfée g aélflpqg éliuesg gteg%yeksltgﬁrgs \}2,1 tlée %eg etxygyn % q(i?nFC@P sealllng surface
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surface where the seal recesses are to be defi ned.

flow forfhe wems@assashiSi | | ustrated by Figures 2 and 3, vvhen
the inlet and outlet seal nenbers become worn or

10041 4 TP SogiSen R PR i ot i A0 o A MGERhiRG e valve

membezainOfhet dicccHas Siadivatde iy aRewEIhe lindifed Vb hé valleVBody. Axial
fl ange nmenber that includes new inlet and outlet seal

movemsih of &he pistoaneitadrthe mivden seagss ist h@lt%%’a@@ cgaﬁtmﬁu crfgthe valve

meml;n!liﬁjg '@e\.ll_%akl)‘?e ‘t?ode' Bgé[qothe g?s?oql érgfgt : gg}l%ac eg’?qg c%l‘talg gfi I;]oggethe:r.

As a tdsalt, Sthél glab'e pic2oteer paseatble 12 elf)emncﬁtgequd):e tap {o(lﬂﬂﬁ]axiall movement
ot G S T Sl Bt 85 £t vt o
sllghtﬁqgécgé%g%{ g%%ethéovah%nb&if whon 9% BIsRH AR uR SAR nRAIBMSR in the
position illustrated by Figure 2. In the example of Figures 2 and 3, the piston extends past
the end of the valve body when the piston and the valve member are in the position
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 rhember and the piston. In the

embodiment illustrated by Figures 2 and 3, the portion of the piston that extends past the
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and the valve body. Orings 94, 96 provide a seals

bet ween the val ve nenber 12 and the val ve body. An
WwW@2006/091798 provi des a seal between the val ve nROES2002006364

and the flange nmenber. [0043] Figures 2 and 3
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valvefiffodyds b GaBoRtbh N had B el 1 Ruins 1900 T bock e
inlet Prtsafe HBY afeutlef phReed)irsiRdleSUbl dle thigtiotal \YOsIHBARET the valve

housi n In this position, the flat sealing face 36 is

memheﬁal@ewgbﬁwctftp dh¢ BelvR bpfe 20n|\¥hers@ﬁ|vah@nmémbg4lsan dhe position
T

the rmthtmomm)bﬁtlo]p @$ sixgeal¥® mdntbek hIZSW'p)hJsesipleantp thé e/alvertiodyem. As a
s.a seal Dbet

er 43 OVI he frustoconlca
resul@ﬁm YA BEmpecw! ﬁ%elmekyrp@ev &mggﬂ‘ﬁté ibevalyo passagns gegardless of a
rotatibig phbiawh of tﬂeldéh@ 1{1&96&&&1@@/@40\{&«: Gatl@ga%nb%ﬂ to the

vent passage 18. In the exanple illustrated by Figures
1-3, the seal between the conical sealing surface 56
[0046] deriing teFigerenaOBE10B2 apd @V e tHeScdnceptdoff dealing @olpfttﬁqax inlet and
assage 25 to_thereby prevent fluid flowto the v
Ouﬂeg%rgsé% 93 eeeayBers of theﬁo aHanyd pesHPReh VAIVE tsmbst éa rr@y e applied
to anf F])g)lér £ Salve 20 fidur q)G)Aalthcf"%Y\%rfﬁ%b&f itdﬁﬁll Sha¢ed Wﬁ&ﬁ éﬁrts 93,

irection Fndicaf e yarrow mte
95 defaled dayblo@ve kkxdsaig minvfagmﬁtl 08f thehelys mbmhelolﬂ 1scﬁx1¢1}yenoved to a

positfiaiharvabs TaRorre yidndlye Briee Seeapa SRt Fsplanar
ports\Wal vs. 'ﬁgﬁ%@rllai[lﬁstﬁa@éépthgﬂthlé)ﬂﬁhﬁ?fmll Bsc\, feardldss of M rotational

val ve member assenb 3/ does not require a cap to
orientatign of #ha elvarmeabemnt2. The valve member is illustrated as a circular disk, but

it may be any shape that covers the ports regardless of rotational orientation

1ndlc

[0047] Figures 4 and 5 illustrate another example of a valve 10. An actuating arrangement
for selectively moving the valve member 12 between the first position and the second
position is not illustrated in Figures 4 and 5. Any suitable integral actuating arrangement
may be 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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of the piston. In the exanple illustrated by Figures 2
and 3, the piston 68 is flush with or slightly

WO e@esssw i nt o the val ve body when the piston BCMUS1966/006364
val ve nenber are in the position iIIustrated by Fi gure

f Fi 2 th t
1004812, b7 eentpd SRt BRI Flgbres l 08 oy VAN meBepi3 destudes o
seahl?gn goﬁﬁﬁr Ie’ﬁig\éﬁ APRIHERh Rh€ord 133 h@ncpgsdehhﬁ’%‘ ﬁ)bh dﬂSH@t Q8 sealing

The portion of the piston at extends
portlcprasiSO tm@sleahiap@ﬁ anh exmaﬂwmdmﬂj/yoxpwam afethe acinatombortion 132, and

e v AT e LR ARy SRR e 136

The @hﬁlﬁ@ Portidast34ting sTighddal kgt that elvaesy 16astuadinkl Wins IBassage 138
hat differs froma val ve body finish to provide

and ewtr@waq:rss vedit pagspesnl 3 Indke Bosiratpdpmbedinigat, ihe Xeating ﬁb@pn 134 1s
S or
exial kB8 yRIESA O Ui HATH B vhE REFIANI0r T Btk Ytion 134
includés drhennhs ithtCHéabtfecéd@Q4WaIAtEarﬂﬁl‘dﬂ%ntadEdlnﬁg‘lﬁlembst D48 isldisposed
t he errbodl ment illustrated by Figures 2 and 3, the
in theyeeessdflof the piston that extends past thefirst end
of the val ve body includes a circunferential step 9 1

10049113 e, bpGEHP MG uf Walted O Rnd %61 b OyPE Rhiflner 24 is

cylln&r1¢d] Cdhdfhder. 2 AV 3ilingridal rmsstalgatlsznm @éﬂr&dsﬁibﬁfeaMVéﬂbb&y 20. A
all dirt_and debris fromreaching the piston seal
frusteqemical peafipgsiereci 130ustiends depmbyhervfus shambesrRd 19, the ﬁbamber 152.

In th@‘ﬂ ﬁjsﬂra{eﬁrkn‘%ordlrﬂéﬁs Elgedlg’g t'eIS of %aste?{gnd% ?Lllr%e llggec%h%%&g from the

ai r pressure above the pI ston S not n
Valvemilambar Preth. thd biearhiedr d52. bf tht kembetsuat illustiated by Figioess4 and 5, the

extinfifeal FRar | oo SRS EOHA g HECEh S rAred by o member
157 Msﬁtﬂﬁkﬂ 3 e PMvdbay Bs A @Srlgldﬁcalt\j%ﬁt %én‘(@g méndszthrough the

may rotate with respect to the val ve body 20 wi t hout
valveebddc ta ﬂg ‘cqb‘eer ehangyer G#-. t Flae vellvv@osm Inahwdas & beal vedese 182 that is
oSiti on|I§ rat ed

aisp SR Rgacal o BaBes preliany A fbul BeR4EE Brpbd®isa 5

dispdsb®irDik Isedl rgRs$ 8R, THEBAVEb&BSineludéhe sdadtertisorsal around an outlet
position of the valve nenber 12 with respect. to

passagg |openipg d§i8.20n appwlar euflet geal prenishbe( is dispoged wdhe sel?'ﬂ recess 186.
In th!%%%hﬁlﬁénﬁe 1!1]%?“1@61{?% ? lﬁiegﬂ)refas ate fi 5{9&3 tﬁ%s ?tatjo HEHRE [bassage

e vent passage, regar ess
and thet adtled r]ﬁlssagesrespeounvaby t Ineancalher eernterdii@ent] Zheninlbt and outlet seal
spect the val ve bod sult, the valve

mem e D1 d8 RS s BT e B e VLS B e

passages regardl ess of a rotational position of the

[0050]\/1%I € e&%%%{en{ ﬁiu%étgg b§/ %1&&1]?5 ¥ %IKY A tﬁQ @E‘f% Tmember 12 is disposed in

the valve body, such that the sealing portion 130 is disposed in the valve chamber 24, the
actuation portion 132 extends through the cylindrical passage 152, and the venting portion
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
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[0046] Referring to Figures 10A, 10B, and 11, the
concept of sealing co-planar inlet and outlet ports
w@3068%7egar dl ess of the rotational position BET/ES2006/006364

val ve nenber 12 nay be applied to any type of val ve.

In figu i.s axi.ally spaced )
134 exfsads mfq @&%H@%wg gentgéalaggrnf?éd Ty raarvgq J e Meldes gn inlet
seal 1E6341189.1GR autulﬂﬁarVﬁﬁlle\f%e:?ﬂ‘9rﬂg}ﬁf)er11285I 8 B¥R ¥ FHE &di fe@es@ 189 to

position in a val ve chanber 97 where the va
prov1®&aalssaldxga;v¢mtthb(valtve dbdy hard ¢ pheuifeld monbe t93nh1bﬁ leakage out of

. Fi tes that .this se

the infel R heds ST MR SRS IeD AL S Tt GRS A anmular

outlet"®ADP Bfember 19085 ‘dﬁ?&@dmﬁffﬁ@ lsedl Seddst USY @ tpRekiaS adseal between the
circul ar disk it may be any shape that covers the

valvehody gn¢ @ganmmm@mbprdpanhlbﬁ dakagd @ oatheantiptmsssge.

Figures 4 and 5 illustrate another exanple of a valve

100521 1R i e iric, Dhsifted by RETETA enh ¢t Sisida 1 s Bt tem gech of

the paﬁﬁcdmﬁie PROSE DO S1inetob [pkdisddsal 41 btwbbDieaalvd ﬁaﬁbe':r 12 and
Any suitable integral actuating arrangenent na

the micmber pBt ated-ting 694 hreovides wescdlthetweenathy valveanensr Valve body 20

and (R GERRE AL V8 SRR RV et Sl Belorb g Rive Bele! 22 ana e

valvePstslyt 2@NSAn @il 96 pedvidesi 4 abllebaawtimtlienohlfd hshGRIENt nd the
i nclude, but are not limted to pneumati c actuators,

manif{dmgmbeic22et uat ors, and el ectric actuators.[0048] In
t he enbodi nent |IIustrat ed by Fi gures 4 and 5, the

00531 gt AT Sl el BF Tkt O nb Hstaobiion Huufba by Figure
4, thé ﬁai bé&ﬁn@%&d 86 %ﬁgag@ battﬁﬁmslh&l@%@alatﬁgmbét essnd the outlet seal
radi al )é outward of the actuation portion 132, and the

membgs AP fig bipsk thioghthe3alet magel 14aid the oytletarassang 1;§o ripjtiig position,
the Vajlg’é)%ﬂaﬂ%egggﬁ efnI tgtﬂP ?ée ﬁ&gfﬁf ﬂ I;Ehtﬁat\ﬁ 0 fhgg/alve chamber

|nc

24 cah @B@ipt tidbigh th‘eeepassanm ssa@@d mB&eamphs@age rlaES\mﬂsa@os&mh illustrated
passage 139, In the illustr qﬁed enbodj
by Figwise, %@e Pl Sepbing fesg 136 inspased gpat fTgebet t%%lf%etésﬂtmmlber 184

and tl?@é%&tle’c%?al erthhi& 198! M8uildBARE How Zron! e M@&;dag%%.é"?% i@ the valve

I nc es an annul ar vent, seal reces
chambem?24, sandvaurit the eatletnppssegehir. Tr 3hif 3)oslllt19p,o‘§1®dveinn sedlgnember 143

ece 04 In t odi I rated b
provifiier sl Bifueeh 155 Thbekplial sSRE ERCL ] BE e Piptpr 12 to
blockGR@MS! of il ¥tdnh el el dARDRLLS IDtheipassagt i1D2dnd Ithet Vit passage

val ve body 20. A frustoconical sealing surface 15

18. extends fromthe val ve chanber 24 to the chanber 152.

[0054] In the embodiment illustrated by Figures 4 and 5, the valve member 12 may rotate
with respect to the valve body 20 without effecting 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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In the illustrated enbodi nent, the dianeter of the
sealing surface 156 decreases fromthe val ve chanber

wWQ20060917@€ chanber 152. In the enbodi nent il | uBCT/EHSM®A6/006364
by Figures 4 and 5, the cylindrical chanmber 152 and

result:.rgﬁﬁ@ v%%tggtﬁ o C1?1| .?;f%@g lg%ps X rqugl\%gl% g't;d‘gﬁ &%Sgs';{'gig rebgardafess ofa
rotatl&ﬂ’a!l bséaiﬁb&@f th¥ %Qltve ARPUPL1ARR 6 %ﬁeexrh‘ﬂvﬁe dhakugh the valve

ody to the val ve chanber 24. The val ve body i ncl udes
a seal recess 182 that is disposed around an inlet
[0055] Fags 06 anp P flldgatkGdothéneanijle af a villvel0s @adctumiig@fradgednent for
is_disposed in the seal recess 182. The val ve body

selectiyely TR Eing Ao Fsrlies 1296 e el s peﬂflplé@mbﬁsesss@@d position
s o RRBLAG B QRN A Sl By b

incorparhted iwn dheovelvet0 s:eahy dtsmt@&'r xteating farvergkmdntt Imaxyehepmupled to the
o the

VﬂVeﬁé§ﬁ8&ﬂ$n|%¢lg andtﬁﬁ@ﬁ%%ﬁ£§%9g$ﬁ§§&ﬁpet and

outl et seal msrrbers maybe fixed to the sealing portion

 pat :

00561 33 ARSI o ORI 1 s s
membe rheying Hoitiondl Xp as actubtion pativale?, dnddyyensiug pottiwat 234he In the
. sealing portign 130 is_disposed in t val v hanper
ilustigipd G ABEiad eosr?alp@mb%cg@ﬂn% 99%2539@ &a%n %ﬁ‘ﬂg) and extends
radialfy ol GF thBaRBR%en Jﬁ%’lorﬁ na) t Q&l WeRNGERG r%pl%ljﬁbﬂ D3k34The seal

eéxtends through the cyl I ndrical vent ope
membEem GBtrlyingnpartien @30 duélndest infdrhaliyt thegaded mgceﬁseg l2t3és 236. arﬁongated

S ST RTINS TRL NI T T S —

230. Vial e iesihitedOemBdvemem itHeOded iNE R tuied P3UJeS9 @ach include a shaft
cylindrical vent chanber 176. The vent passage 18

portican34dpn @setlr@rivingeporton 2¢hdispesed ey en gud obthe Hallmention|agd a seal

|
mem IS8 . LB AL ELARS SRR igues
and m:ﬁleghalfmpd)rudﬁﬁ4ann¢lnﬂ&ta geedded en&sbatlﬁ@age%rtham]mihcmd recesses
et seal nb is.di s osed in the seal rece
235, 286 ' SOBResYi B ClPrgEs et salinge sRe Paihg ey bl eaar L Ree venting
portidi@34 ¢l d {;’Iﬁfi‘f‘aﬁf:alt é}laﬁnmap Hﬁclﬁ(ﬁ@kﬁggnt%ssége b3 i1nl@t 1llustrated

passage. The nmanif I ncl udes anm outl et seal
emborzoey.sthe Wntmg]pcahmm 2&4 1scm<t1albfc aligmad withrdbesnirabaxis 840 of the valve

di osed in.the seal, .rec 187 t ovi d
memige o oo B PYROR g3) TSEner A RANRY BT SHAARER: 4 An anmular
vent deflhPmembeakmte di%ﬁébse@fm‘tﬁbefe@ééﬁ het. passage. [0052] In

the exanple illustrated by Figures 4 and 5, o-rings

provi de a seal between each of the parts of the valve
[0057] I6. thAnembadimgnt] dRisprated i e Figuree &l alktAvabe vahee vhimer 24 is a

cyliné}?checilax%lgerfan% cylindrical passage 252 is defined in the valve body 20. A

frustoconical sealing surface 256 extends from the valve chamber 24 to the passage 252. In
the illustrated embodiment, the diameter of the sealing surface 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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the nmenber 157. An o-ring 194 provides a seal between

the val ve nenber val ve body 20 and t he nenber 157. An
WwW@200609171®5 provi des a seal between the val ve PENIS200d/@6364

and the val ve body 20. An o-ring 196 provides a sea

bet ween e Ive nb r 12 and the manifol d nenber
pessagogo! Pr@oggye Jheyvalie %@dx A g i COBBHBICHIAH Wi the valve
chamb&&4val ve. In the p05| tion illustrated by Figure 4,
the flat sealing face 136 engages both the inlet sea
nenber 184 and the outlet seal nmenber 190 to bl ock

[0058] Hﬁttlhb ¢rhBodiiksd illpgesatiey BiburRd 4nde7, oy Vave RREDYE2 kdisposed in
In this position, the valve chanber 24 is open to the

the vglygtbodys §1§‘é}eﬂlf.8 theAﬁlynga,tQﬂ dnlethand putlst pepling hypapges 237, 239 are
dlspo\gl%ﬁlmﬁéa g@iﬁ%@%@%@@s@zsﬁd@ Qgi(jg;lg %clglglell Eg?ﬁlglﬁ&'gp%&gn HB8 extends
into the gyhmirﬁ:,al tlltwnlfdr a2 saal thegehture pdiBion 284 syxdandsl ispahd cylindrical
fro hz the inlet seal nenber 184 and the outl et
vent chagjoe er 190. Fluid may flow fromthe inlet passage
14, into the valve chanber 24, and out the outl et
8 t t .
[0059] gﬁg@?%@g&gnghp 1[1.{%’(1‘%6@ %ﬁ I{l%\%@% ?uaggg\égl%,l rélaﬁ%ldqﬁ%& 1&cﬁ§des an

inlet sdat feaess 2836 Aanghnube mAaJ sesl manber28% s digpdded dk thichyealfrbanss 283 to
|dfromthev lve ¢ t he pass,

provigﬁfa]a sEH P fueRN gg]gl&/@ ofly an?dggﬂan]%ﬂldtrﬁ%m BeRi8d ﬂ%ea]kage out of
the i1t y}%%ge[g%t eﬂleb 'f&HrrﬁénﬁerQHgiuécs ﬁrPSutY@ls)éﬁ 1EBIE0e1871 20 annular

otate mn respect to the valve body 20 without
outlelefdab oicnrigr @fériatdispasadt int the soal reecss 287 Whgmovide avsphl between the

NN R VN D

manifol® nf{ted tind¥a&s a0 Pent rBalaf6hse 9930f Ah handilat atdtoRRal member 295 is
position of the valve nenber 12 with respect to the

dispoged ipethp sen} roeess Qb tp plowidea seal h@tmg@n thesvalye posky and the manifold
t LE t he vent seal nenber
Inmn@%§6&#ﬁﬂtkﬁég% Pﬁéﬁ@g%]ﬁ g%% regardless of the
rotational position of the vaI ve menber 12 with

[0060] rIﬁStH@ eharh etlﬁﬁstl\é@éd\’@y PodYes 2 and™3, 8 BEY lato pﬂok}ﬁlebi ab Weovide seals
nber w sel ecti vel y open and bl o€k the val ve

betwmseealg eﬁtheeagas af Gwsvabiie . ran atring2 posides oacabbetvieen the valve

to.th vaIv cha [ 0055
el il RO fegot 257, &p bl DBk AT Bhovse R gty merber
valvelBody0@@hd ahé Agkneder alsgemsﬂto -fifg 298 Ipeetidseh bealthotheer the valve

val ve nenber 12 between the first position and the

memB@dgrad s yalyobrdystthot illustrated in Figures 6 and 7.
Any suitable integral actuating arrangenent may be

[0061] Figures 6 and 7 illustrate operation of the valve. In the position illustrated by Figure
6, the elongated sealing structure 237 engages the manifold member to block the inlet
passage 14, the elongated sealing structure 239 engages the manifold member 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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i ncorporated into the valve 10, or any discrete
actuating arrangenent nay be coupled to the valve to
worpwe/0911¢0 val ve nenber between the first and sSPCDOS2006/006364
positions. [0056] In the enbodinent illustrated by
Fi es. 6 and 7, the valve menber 12 includes a sea
valverBRBRE Balo 3PS gy hIDSoTom dedluaparbeparte S ap passase
and a venting portion 234 . In the illustrated
" enbodi nent, the seal nenber carrying portion 230 is
di sk-shaped and extends radially outward of the

[0062] et iPAnP T Gll@fra3dnotRddedanghly @Ttd REVROIE,I O Z¥4embodiment
The seal menber carrying portion 230 includes

illustyatgde by dfigupes Krandd®dthe et @gmbstslz 2g@ssembindgiet pigtonni3; by an
{.
clong@¥l i 234, IFMS ISl MUAREH FRARE SRS SPblytea stat
334 iactodel extperhal thieads 84d iand) tist vabed memleﬂBQY inchRies éﬂehlal threads 345,
i ncl uyd ft portign 2 a seal carrying port
The exjesng]; tﬁﬁﬁa%gﬁ mehe dnfsfnail fheeadnafte tpemnesiifie Slongated shaft 334
to the°' fal e FRIFRRE 124 Hed Al LhleRWert f‘?lr&ﬁﬂles ﬁﬁéﬁﬂl‘l gananeH' ﬁ&sses 335,

hi the exanple illustrated by Figures d 7,
336, $haf EIOpefrtcd onet2autlet renidugatsealingstamtiods é?ﬁ;i 3Bﬁ,a340axgagle%om the

th 5. 236 .t
valvegfigpbdi B 1o RETERT oBPrEero thiaRdANe 6 huing spygrres 338,
339 d4EMihdh@lePOERATOPor&idA 31U, & s&l lchitghil Gakticih®d3, ahfhatseal member 385
i ncl udes a vent passage 238. In fhe illustrated

carrieghipothersp carpyiig naHeR- n@“hpéﬁthefrmlgzpqr%ora%%us gongigprgdea orient
the seil ef S althéagé:ﬁ grb%I 15, h?n Yl?el st F@é@&ﬁ?c}tﬁrgg-w Gent sealing

ventl ng por Jdeg ah annular ven
structuec @45 in2fides Arshafin Ipui'tmn ant ssﬂa:larrmgr@mﬂixﬁf 389 3ntl % seal member
di s ed in the recess 247. 57] hlgﬁhe enbodi nment
351 qa[rql%gg

Y dh% dead oy gy Rstign. arTch1 aftrﬁéw (e vemh sedingsiructure is
shortélsthgn f¥lshiely 1.0aks tﬁ@ ﬁﬂ%edﬁd oﬁtléﬂé%él??;r dGRhr a3 aﬁ?ﬁe. | Bhe seal
20. sea

defined 1n the valve ust oconi ca i ng
Carryslgrﬁoan@l 285 1seoonfiguisd fto @msnﬂ’fhe wedl weencea ey & the tdhee member

12. B AREmoR ey FieeLf PAEY 58 el Plloas i, G4y dpduces o
threadcd &@1 gharhgiged4hd ehrbdtRdGRSRIRR! 3355336) B31 e comet ieAbngated

illustrated by Figures 6 and 7, t he cyllndrlca
sealingsimighyee tgthe yplye myabier.ust oconi cal seali ng surface 256
are defi ned by a menber 257 p05|t|oned in the valve

i cal cha 58.1s defi ed in
[0063] a?lg}éOACB]a‘%g[ nlilstre efl n@f @.}resr é}gd e oiie n‘éai)f?e amber 24 is a
cyhn@ﬁk%ﬁi APANBRI ANthie f¥tdeBdRD CA o&lgt l&sa®8884, and a vent passage 386
nenberﬁassage 261 are deflned t hr ough the ‘val ve body

extengd Ghepnigh aneendrivab At of et vabve bpdyhandniormad pertioh aiidhe nﬂat 14, the
outlet 16, and the vent 18. A cylindrical piston chamber 348 is disposed in the valve body.

A dividing wall 354 separates the valve chamber 24 and the piston chamber 348. A
cylindrical valve member passage 352 extends through the dividing wall. A pneumatic

control 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, the 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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[0058] In the enbodinent illustrated by Figures 6 and

7, the valve nenber 12 is disposed in the val ve body,
wGaowk/o9tiad t he el ongated inlet and outl et seal PEIUS2006/006364

structures 237, 239 are disposed in the cylindrica

assages 259, 261 respecti vel e actuatign portion
illusthgtost 55 Eieniss § fwﬁ &> tFeSPERRS binses %lawagﬁaﬂ%berzsﬂw Hrgtipindicated
by aﬁ%gg%lgﬂog%@é i e MdStid Richiag b 936H0W§7204§é Jl\égﬂl% biasing

_ In the enbodi nent ustrate
forceBif therspsing 36hwhen flukieundenpriesdute isapblied tioribd pidies chmmbwﬂ 8.
seal recess 283. An annular inlet seal nmenber 285 is

di sgé)sed in the seal recess 283 . to provide a seal
[0065] Juthe expremie of d1gHen$@pd Inan SRBalRg IFYIgmeBtHNE sclegtively moving

the vil00iRisct ER6QARCDI Bl dobfioh 3R indREARGRsi N TR Shto the
valveoultl soukiealko rbendoedily? 8parant dhapo disdretan atthatinge aﬂrarr@ms‘s may be
2 0 OVIde a se bet ween .t he val ve body and .t he
couplig fp 1 TiRetoap e, B RlRER eI degrendhs o o0l se g pggitions. Tn
additidas 2@ Q}épeTB? BB O bdaNRARET chingl ted ﬁ&dato\zf ﬁf@)tve Stﬁé‘ lvalve member

recess An annul ar vent seal nenb
betwetingho Srstl anchseched pesifionsecess 293 to provi de a sew
bet ween the val ve body and the manifold nenber to

10066145 I o R Py b A Eos ehardy tHe iefet Prigazeard the outle

passa@é QY| Qﬁfjthte Qe Pask4le l%e@létéldbtﬁfdr’ﬁ%ﬁ HoBAGHR rﬁémfol’l"@ nRfes 29%nd the

valve 10. An O-ring 292 vides a seal Dbetween
valvet baslyv2(0. v @ herenlst pa$2geamjtherteamﬁﬂ¢b enen?%T . inglndes- ¢ ichami®9 883 that

rovyi des a seal . between t.he v e nber v Iv bod 0
ccoor R dRE =L i ot A 2 01GT 01 et o Ly o passage
in th®ehmeRn hfb%lbéahﬁcﬁud@ﬁ@@halﬁ&ra('h@ddeﬁ ebﬁtaélﬁﬁlabw)éhaﬂber 383) that
[0061] Figures 6 and 7 illustrate operation of the

acconpaipgaies thg opfel sgelsatrymg Hortiansinddheguts) sel gigebes, t he
el ongated sealing structure 237 engages the manifold

er to . block t | et s ge 14, e.el opgated .
100671 J5 01 Rnaie RSy g s R And Sh e e e o BRY Hreyide seals
betwddnQekh b enheOpHrsef tﬁésﬂ@sqolfﬁrheldlnhgg sndPQ8] teBberstdl¥closed in the
fluid in the val ve chamb 24 is open to the vent

variopsesagdesidesciiped tyl thie @rqsm@tt apphcatmntrh@y hamade handeidevariety of
d1ffereraxt ?t%ﬁglpe xta]m%ije% %f an% a%q%xafrél%}? %9 t%ﬁeélg glglélflle,nbélh 1Gre not limited to,

ionif rate
PCTEH, m&lbtl,f PEFE,ModiZid8 PAFE, Yeant,PEHRS Vithi, Hiu@BcdrbbieFKM, Kalrez,
peni ng and an outl et openln%Erespectlvely Fluid nmay
Sln’ll']fl} Bevfluprosiastomer npera, UHMWPE, Ethylene Propyleng, Slhcone Alfas, Nylon,
Torlon, stainless steel, carbon steel, alloy steel, monel, hastelloy, titanium, brass, aluminum,

inconel, nickel, and any other structural metal or plastic.

[0068] Figures 8 and 9 illustrate operation of the valve. In the position illustrated by Figure
8, the elongated inlet sealing structure 338 engages the valve 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

A escape through 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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passage 14, into the valve chanber 24, and out the

outl et passage 16. In this position, the vent sea
woreovhe9172013 provi des a seal between the frust oRORUSANG6/006364

sealing surface 256 and theval ve nenber 12 to block

flow of fluid fromthe valve chanber 24 to t
passas%ﬁ% ‘BE?S,‘%’SQ’QIVPQha{f’@% 5@% the qut haasgasq WSWézeeposmon the

vent RARLEFucRIEARD Bnoc@Hed)atR ha waMEnfdRe 1 I
- N uésltra(l;ted by I&é%gres 3 1%?Qegethe va ve ne bocécthemhe
VentmismnﬁBed to piston 332, by an el ongated shaft 334. In

the enbodi nent illustrated by Figures 8 and 9, the

el ongated shaft 334 includes external_threads 344 and
(0069 HiBi1G) qriausasbssts 95 thecRieRsn; Mo fraTibedhiaBdddlusasied Teesin as

enbS AR, RS ERA07 004U EL Bl DASOLSAR oo

realizé@ in Tiway\aieumtive chdbodihZenits) cithelemdividuatlpalrliy tahives desbinations
reces 335, 33 37. El ongat ed .i t, outlet

ond SYSRRTGEANT Rghets bV are.gaa sgudahbireinthvich cimpieons and

sub- cMﬁbi«fﬁhM@ intdiied bE B8thid tHesboRt cﬁdch@gi‘%@éﬂt m%huoﬁ h8till further,
inlet and outlet sealing structures each

whilej meriavdealiereaiivet erpbediments3asl fo dhe e/atlowrasgactsg axpxb rfeatares of the

1nven§101§ S"?C%S ag orﬁ%%laﬁlns.rﬂlg{egglgi ga{;tlglg}a%g é;%%%ﬂrp’%%ls Zfgetpgds, devices,
softwﬁ&n hm@wmd cbitrab@o tand 86 of & 3' beeadseribddonesid, §kl déadripions are
menber 12. In the illustrated enbodi ment, vent. seal ng

not infgRded; for e B4eprppleteuefe SXhauau %lstp@fr 2yakabIg43iternatiye sgmbodiments,
et PRRLLA BRGH @28 A SRERL RS B gL Bt e

or mae alf itingaspecta,céancepts or Staurte of tHealnvélhmnsha)f &dsht&#ﬂal exfnbodlments
i the inl etq{ﬁgld outllgt. sealin structure% i.n th
withif Jfs 57owe. Qs aren dPYTA R i SHOtS SBLPURSEHT PigUIcEpressly
dlsclds@d BeicBNt AdBtiSRal, @%?pﬁ{ouéﬂ@érrfer RANERE HARLYS HF'&E‘]&?&E’{S of the
. In the exanplel lustrated by Figures 8 and 9,
lnven%l@ hnagh bﬁtdepmhadohermms Baingi » prefomed amahgeemmed)remdthod such

n e t hr eade rec 335, 336, 337
descrplBh €97 RFEndede1ol MIGRESHA SERORAG I toal®e o Yoty utess
expre@y‘l ke rstateEcQOSﬁ]I fufthé ex@ﬂjﬂ@@zl m%rdsbﬁtuts\td 4186k I ranges may be

gures 8 and 9, the val ve chanber 24 is a cylindrica

mclu(quatﬁ@éﬁst inpndgrsiand Mﬂa@éess@znveﬁloam“@werp sednyduegand ranges
& 8
are n@tr{g b%ec\()@af'u Saagrﬁg g%gmﬁgfj%r% ?%t?g%ﬁ t?r\% &ﬂw\éﬂlélu% & ranges
onlylfbeenqneslsbtstdted and the vent 18. A cylindrical piston
chanber 348 is disposed in the valve body. A dividing
wal | 354 separates the val ve chanber 24 and the piston
chanmber 348. A
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cylindrical val ve nenber passage 352 extends through
the dividing wall. A pneumatic control passage 360 is
waledosned1o n t he val ve body. [0064] In the enmboRPCTESL006/006364
illustrated by Figures 8 and 9, the valve nenber 12 is
., disposed in the in the valve chanber 24, the piston
Claimy3> | s dj sposed in the piston chanber 348, and the
el ongat ed shaft 334 extends through the passage 352. A
1 Ac%@riqu%§4da constraigg%irmthe pi ston chamber 352
- A CBRPRCER S R ABPE FO SIS RIS vi di ng wal | 354, In
t he enbodi nentillustrated by Figures 8 and 9, the
ggrugg@QJazes the val ve nenber in the direction
ingicateg y arrow 366. The piston noves in the
direction indicated by arrow 372 agai nst the biasing
fragsisteh; t he spring 364 when fluid under pressure is
applied to the piston chanber 348. [0065] hi the
exanpl e of Figures 8 and 9, an actuating arrangenent
for veblegutmbericpnmstadrtg thawistoaland dispotsdin 2 vabtebody, whaein

firs osj.tion .and th cond position.s.integrate
moveryapt 3 PR3 Rt o oS B SRR ortsathel icl BsSphi ot the
piston iNghitéd B Seralve ndaheat i Nng arrangenent nay be coupl ed

to the valve to nove the val ve nenber between the

first and second positions. In addition, any type of

actuating arrangenent could be used to nove the val ve

menber between the first and second positions. [0066]

In the enbodinent illustrated by Figures 8 and 9, the
2. The gapless ylue agjeating artapgeraent péclajad segeein éhe wahee hady ipadudes a
pusaal 57 AL 1 UL P BB RS oot o
the valmenichletbyre sheft dispaskd tlethe passhggrber 383 t hat

accommodates the inlet seal carrying portion and the

inlet seal nenber. The outlet passage in the manifold

menber includes a chanber (hidden, but simlar to

chanber 383) that accommobdates the outlet sea

carryin ortion and the out] et seal .nmenber. [0067] In,
3. Th %efeé&&ﬁts? %Ctmn@saﬁaaz%erw?ﬂagarlé@leéelaﬁae @lveomfimﬁarsand piston
are molBile BRQWEN o FRY pBEiAYH S5 5 &RbAd PELNGE W IRASH 1R pidtBE extends past
arts of the valve 10. The o-rings and seal nenbers
the endipfstb waled bopdy when themisbors arskthayhlys nubssher etsdul thpysecorad position.,
present application nay be nmade froma w de variety of
different materials. Exanples of materials that may be.
used include, but are not limted to, PCTFE, Tefl on,
PTFE, Modified PTFE, Vespel, PEEK, Viton,

Fl upr ocar boi.i .FK Kal rez, .Sinri,z,, Perfl uoroel.ast oner,
4. Thige RO FRE ot e Besh & pe il 4 vt a p g G SIS har
extendNphddtthe end of the valve body has a finish that differs from a valve body finish to

provide a visual indication that the valve member and the piston are in the second position.

5. The capless valve actuating arrangement of claim 3 further comprising a piston seal
disposed between the piston and the valve body, wherein a portion of the piston that extends
past the end of the valve body includes a step that limits exposure of the piston seal to foreign

objects.
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Torlon, stainless steel, carbon steel, alloy steel,

nmonel , hastelloy, titanium brass, alum num inconel,
wor@kedi7ieand any ot her structural netal or pl aBCT/TS2006/006364

[0068] Figures 8 and 9 illustrate operation of the

valve hi the position illustrated by Figure 8, the

el ongated inlet sealing structure 338 engages the

val ve body end wall outer surface to block the inlet

e.14 el.ongat.ed sealing structure 339
6. AVglﬁ'ﬁgﬁg%tn’(gndé’ra\?g?ﬁ%ntbctgg‘}’néwg wal | outer surface to bl ock
the outl et passage 16. The el ongated vent sealing
r .
bR Bar e TARA{ARRLl o CAMANE IR P ER PN
membdrlrtqsvs& dedined itbtheFatyemesm@rasdn®ly badyy fluid that is in
the val ve chanber 24 can escape through the vent
pass & In the &éSItlon illustrated by Figure 9, the
Pl aimision dispased it 8 PEY®I 1998; are spaced apart fromthe
val ve body. Fluid may flow fromthe inletpassage 14,

to the v chanber, 24, and ut t he out ssa
85 Splye gl SiprRas bt e Bt g o R SRR et of
the valPOEREBSr s Menited yahdoslye 86%' iR ‘}al\bélﬂ%b&*'ﬁeitfgc&mb&d% Bfekpiston
the to the vent passage 1 0069] Wil e various
such thaspaeltrsomenhef thapistan @ﬁmraéwé mpm@tcpfah@valw wembert angd
L t
Wherelg Ei%% 1%09%? S{I%?ﬂ{e gst\(}g g &ac%lplléag%g 1%@1&%16 gf @gﬂa% ember
many alternatlve enbodi nents, either individually or
in various conbi nati ons and sub-conbi nati ons t hereof.
Unl ess expressly excluded herein all such conbinations
and sub-conbinations are intended to be within the
7. Thesabpanahbdriiesepites eNtlainn g evtictedm theStal el boldyitidhedes awabdage that
rious alternative gnbodlnents as to the various
eﬂend%@%f&@@@ﬂ&%%@ﬁﬁ@g &1e Yahee mekeiipenss aadthg Pigon is coupled to

the valﬁé&ﬁg@gﬂy&m(ﬁgﬁ@g?m tﬁ&g%&% confi gurations,

devi ces,” sof t war dmare control |ogic
and so on may be described herein, such descriptions
are not intended to be a conplete or exhaustive |ist
of avail able alternative enbodi nents, whether
presently known or |ater devel oped. Those skilled in
8. The hzdvamernbag/asseaum of cmmrﬁ wihereindhe navemsmbehandaupien e,

oncept s eat ur es .o ent i i nto .additjonal
movea R B AeR AUt A d seiedeobH SE e dbp SR Bl gRys! oo
end of me%wefboawheﬁm@ﬁsibt@sﬁ AL I WEheBB R 26 § the décdal @6 don.
herein. Additionall even though sone features,

concepts or aspects of the invention may be descri bed
herein as being a preferred arrangenent or method,
such

9. The valve member assembly of claim 8 wherein a 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 that the valve member and the piston are in the second position.

10. The valve member assembly of claim 8 further comprising a piston seal disposed
between the piston and the valve body, wherein a portion of the piston that extends past the

end of the valve body includes a step that limits exposure of the piston seal to foreign objects.
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description is not intended to suggest that such

feature is required or necessary unless expressly so
wGar@bel71Gti |1 further, exenplary or representBCT/US2006/006364

val ues and ranges may be included to assist in

under st andi ng the present invention however, such

val ues and ranges are not to be construed in a

limting sense and are intended to be critical values

1. A R Ae BnfdhY sl b Mg S b B EE vl R S hlsing)

val ve body; b) a piston; c) a valve nenber connected

t - Bl ' ' V. el

D AEnR AR pRRUPERHREE 1 oD ARAFY It
body, and axial novenent of the piston is |limted by
tbh enoval vevaresbembeRwitl e faphess val ve actuating
arrangenent of claim lwherein the val ve body includes
a passage that extends between the piston and the

e btoppime fireval egiember tpistipdhe pistonca aeedoad positivheviveatinghe

it SR Y o O AR A TSPEBario re

visual infiRat&! ¥EhBBERAIS BE¢alpé. St On are noveabl e between a
first position and a second position, wherein the

pi ston extends past the end of the val ve body when the
pi ston and the val ve nmenber are in the second
position. 4. The capl ess val ve actuating arrangenent

of claim3 wherein a portion of the piston that _

12. Theymdhykofrdaim t hribapcostprise Rrayidi stheis a ROFtjo;| of fthe piston

i f L ) provi de a

that exg13 ot e Pl b s RO WDk Bt BBl O} 80 o
are in the second position. 5. The capl ess val ve
actuating arrangenent of claim3 further conprising a
pi ston seal disposed between the piston and the val ve
body, wherein a portion of the piston that extends

13. A pdst asshiabbndompridihg val ve body includes a step that
limts exposure of the piston seal to foreign
obj ects. 6. A valve actuating arrangenent conpri sing:
&) agalvglchamberdy defining a piston recess in an end of
the val ve body and a val ve nenber recess defined in

e val ve nenber assenbly b X
tbl} an inlet passage in commumcatlc;/n W&ﬁi ¥he valve chamber;

¢) an outlet passage in communication with the valve chamber;
d) a vent passage in communication with the valve chamber;

e) a valve member disposed in the valve chamber, the valve member being axially

moveable between a first position and a second position;

f) wherein flow between the inlet passage and the valve chamber is blocked, flow
between the outlet passage and the valve chamber is blocked, and flow between the vent
passage and the valve chamber is open when the valve member is in the first position

regardless of a rotational orientation of the valve member in the valve chamber;



b) a piston disposed in the piston recess; c) a valve
nmenber di sposed in the val ve nenber recess such that

wa@zioalormowvenment of the valve nmenber is |imtedP@US1966/006364
valve body, the valve nmenber being coupled to the

ston syuch .t hat a i al novenent. of the piston caus
Lo T HaTrditvesn e ale 2Rtas ¢ valyg cﬁﬂabeéllﬁowlr v

bet\veem@&ﬁf& pé’sfsaéé"aﬁld%étfﬁ% bl{bﬁrm’é? ifipeh O RFE Berwetn }Hemehﬁ%ssage

he val ve  nenb e val nenber assenb
and thec‘radivemlﬁmhherzséllwkeﬁl whva tlwevabwct;lemmrllsmle&e acqoad :pageom regprdless
he st o nd,t he val ve nenber
of the SELEIL orftlRE S e R e Rt JEchamben oo membor

by a shaft disposed in the passage 8. The val ve
menber assenbly of claim6 wherein the val ve nenber
and piston are noveabl e between a first position and a
second position, wherein the piston extends past the
14. Therdlvefofthagmvalwierdiethe wike médBerosipPiBetdithriniRr Watkve
menber are in the second position. 9. The val ve nenber
assenbly of claim8 wherein a portion of the piston
t hat extends past the end of the valve body has a
finish that differs froma valve body finish to
ide a visual indication that the val ve nenber and
15. Th@ welvs|0£ clam 4 evherein g axis @6 He visakpart isreligngl with an gy péthe valve
membdiENDer assenbly of claim@8 further conprising a piston
seal disposed between the piston and the val ve body,
wherein a portion of the piston that extends past the
end of the valve body includes a step that limts
exposure of the piston seal to foreign objects.11. A
met hod of providing a visual indication of a state of
16. Thtivelvealf ¢mimdBprlicséingn agip of el wehtygpraisfalighetl witk as axie of the valve
a piston to nove the piston froma first position; b)
ffovi ng a val ve menber with the piston; c) stopping the
val ve nenber to stop the piston at a second position,
wherein the piston extends out of a valve body when
the piston is at the second position to provide a
visual indication of the state of the valve. 12. The
17. A ﬁﬁtﬂa%f%m@dmhgmlh oW E&Bprig@IPr i sing providing a
finish on a portion of the piston that extends out of
the val ve body that differs froma val ve body finish.
B3 proXidiag Yleidas se ffiktypascageiliat $d ingommurdcaviah wathcheditee¢hamber;

chamb

b) positioning a valve member in a first axial position in the valve chamber where
fluid flow between the inlet passage and the valve chamber is blocked, fluid flow between the
outlet passage and the valve chamber is blocked, and fluid flow between the vent passage and
the valve chamber is open regardless of a rotational orientation of the valve member in the

valve chamber;

c) positioning the valve member in a second axial position in the valve chamber
where fluid flow between the inlet passage and the valve chamber is open, fluid flow between
the outlet passage and the valve chamber is open, and fluid flow between the vent passage
and the valve chamber is blocked regardless of the rotational orientation of the valve member

in the valve chamber.
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b) an inlet passage in comrunication with the valve
chanber; c) an outlet passage in comrunication with
w0 bwewad7ve chanber; d) a vent passage in comuPCT/HS10061006364
with the val ve chanber; e) a val ve nenber disposed in
t he val ve chanber, the val ve nenber being axially
noveabl e between a first position and a second
position; f) wherein flow between the inlet passage
| v hanber is bl ocked, flow between the
18'1kg§9Fé¥E%%§§§§g PUHBSt he val ve chanber i s bl ocked, and
fl ow between the vent passage and the val ve chanber IS
ﬂ§%¢@ the first position
Sggg?gﬁggg&%ﬁn%ﬁ%gggtlonafegéﬁéﬁtatlon of the valve
menber in the val ve chanber;g) wherein flow between
tﬂja pasdagt dafaﬁﬁggﬁnaiaﬂdéﬁiﬁng@i Ml@et% @ﬁ@@ fan loﬁtl@cqﬁ@sagé |a<ﬁWa vent
émeen t he outl et passage and the val ve chanber
Passagg, i valye Hangegnepheniserg aspranblehwithdbevajee boty toglose mwlve
chamb&hamber is bl ocked when the valve nenber is in the
sécond position regardl ess of the rotationa
orientation of the valve nenber in the val ve chanber.

1)‘} a viie Wéh@ a8denttlct il SV EIRIntbet B 1ﬁ’s@f’dﬁ? tREVREE member

nprises an annul ar disk. 15. The val ve claim1l

into th%@i’%?hﬁf@?ﬁ?f dpsarpgndifdhe efve brsin thptghepasgegediafining inte be
assemtfil & for 1 Beel LN A TRIBR aec HBan R TR SR € L VLA,
axi s of the val ve chanber. 17 A met hod of controlling

fo) widrdin mé/ v%@@ﬁﬁérﬁﬁé?%locﬂ% fIRIO¥W bBSyebh Hieaner%@aéerﬂnﬁtthe
assage is in communication with a val ve chambe

valve ;tmb@fsblopbﬁﬂwg flow/bdtweemibmoutletipassagé pndthearrlvalchamber, and

L

membefr |1SJinCh ﬁﬂsopbsh&tn\/‘tﬁehb vdiee lakltet, apasaReen andvilhemeéaiveeallows
is blocked, and fluid fl ow bet ween the vent

fluid ﬂa‘a@%@néh@mé%@avagwldc% B chambpedtlovesdiid flowsbesyean the
outlet ﬁa@%a%% LR fe RiVe edﬂ;aﬁlb&o an%lo;t:lgseﬂlyl lﬂ‘é%/ IF%@JQS{ tr}rl‘% %ﬁtr})%ssage and the

arrb er; odI'tioni ng
and thesxadmmlambeammmetwabne mennltdnes m&i sceominmsﬁmn mﬁnlm 'eal‘#d ¢hachber.
fl ow between the inlet passage and the val ve chanber
is open, fluid flow between

19. A valve assembly, comprising:
a) a valve body defining a valve chamber;

b) a valve member disposed in the valve chamber, the valve member being moveable

between a first position and a second position;

c) a passage defining member that defines an inlet passage, an outlet passage, and a

vent passage,

d) an inlet seal member assembled with the passage defining member such that the

inlet seal surrounds the inlet passage;

25



the outl et passage and the val ve chanber is open, and
fluid fl ow between the vent passage and the val ve

we b@aoer710 s bl ocked regardl ess of the rotati onBECT/US2006/006364
orientation of the valve nenber in the valve

anber.18. A val ve assenbly, conprising: a) passa
dfgﬁn APig SPﬂév%bﬁsgsssmbiqdv‘@lﬂa Hemgesege egﬁraneagewgésuch Bt the

outlet &&f étl?ﬂoﬂﬂd%ggﬁﬂetg‘ﬁgéagé RieheBdin b Ry nfalts i n?ett seal
passage, and t pdssage, the va ange ne
membdyeand @m&lehtdabmembeﬂotukmlmfaiwbetlwedtytheonlet oseagetaad \vhad wedve

chambdiode My RetiRe i e Hpsiie & W BRD G g valve

membéif h@imﬁé fifgt 98@1@&1 end vﬂfere‘hhﬁw%iv‘é%n&ﬁ’é’& 15 §ated :i]ﬁrﬂ?&ﬁ AdEnlet
defining is to be assenbled to prior to assenbly of

seal memeer3aé tigbsdahimgmbartetrdlowilah betveew Hievslebpasyageaind the
[ v £ Rl fl fl ow bet ween the
outlet 1S V{)haeégfgeg@%%% FRES In B Eih 1th1 ocks fluid flow
bet ween the outl et passage and the val ve chanber, and
allows fluid fl ow between the vent passage and the and
t he val ve chanber when the valve nenber is in a first
position in the val ve chanber, and wherein the val ve
20. Thesaberofaldiaus viaitid tHd ussdee tdeiring nkenben defingdasssipef thadalve
the val ve chanber, allows fluid fl ow between the
chambgpyt | et passage and the val ve chanber, and bl ocks fluid
fl ow between the vent passage and the and the val ve
chanber when the val ve nenber is in a second position
in the valve chanber. 19. A valve assenbly,
conprising: a) a valve body defining a val ve chanber;
21, Tl}%)vaﬁ/e\(ﬂflcl’ ?fnq@%ﬂg 'tﬁe'\i;?a%?%e'd@ﬁﬂimg n’(é?\llﬁé? afd #HERBLve Hod§ are
val ve ne er bel ng novea between a first position
discretapoinporsatsond position; c) a passage defini ng nenber
that defines an inlet passage, an outl et passage, and
a vent passage, d) an inlet seal nmenber assenbled with
t he passage defining nmenber such that the inlet sea
surrounds the inlet passage e) an outlet seal nenber
assenbl.ed. . wi.th the such t
2. TRGRG e gy O AR Y Sedh S e B e s o e ot
are stakd¥oMid ﬁ!&s:{@'ﬂ%ﬁhnfg%érﬁl%rs the inlet seal

23. The valve of claim 19 wherein the inlet and outlet seal members are replaced by
removing the passage defining member and replacing the passage defining member with a

new passage defining member that includes new inlet and outlet seal members.

24. The valve of claim 19 wherein annular grooves that accept the inlet and outlet seal

members are defined in a face of the passage defining member.
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menber and the outl et seal nenber to bl ock flow
bet ween the inlet passage and the val ve chanber and
whbwekof/iow bet ween the outl et passage and theP@HUS®06/006364
chanber when the valve nenber is in the first
positign, and wherein the val ye nenber i s spaced apart
25. TherighetoR &laimI Gowiaseein throhseies A6 Hips &ncgiier Giculea p Vgl boss
- ssage and the outl et
that ex{peggggglglv& alééri&\g tﬁgb%%&e&a@m @%ﬂg&?n t he second
position. 20. The valve of claim 19 wherein the
passage defining nmenber defines a wall of the valve
chanmber. 2 1. The valve of claim 19 wherein the
passage defining nmenber and the val ve body are
26. A gietodetfeepdanipgseahtnsmb@.of Rlieublableckahd blesd vallve, weprising:
the inlet and outlet seal nenbers conprise o-rings
that are staked to the passage defining nmenber. 23.
PAESTORNIDS 2 §15SaEATAMINE AP (Al dSETFTTERIc RAsSagh BB pltlet

passage;:a?xlh r?iror%g sﬁq&graﬁd GERLRS 6 il sre{?lhqgé{ﬂlﬂé} a%&%lbggf:?iﬁlglﬁ% the inlet

rand replacing passage
passagerembar owtidt bead nreenvbep assmb ked dediindithegouttetpassagenfadm a valve body;
i ncludes new inlet and outlet seal nenbers. 24. The
val ve of claim 19 wherein annul ar grooves that accept
tth @ssepibling amgwasssage dgBring mmiher ylt%rthe wrebedy-in a
face of the passage defining nmenber.25. The val ve of
clai m 19 wherein the passage defining nenber includes
a vent port boss that extends froma face of the
passage defining nmenber. 26. A nethod of replacing

27. Ag%g%?&gggg{’g%@&igﬁgoubl e bl ock and bl eed val ve,

Isin rendvi ng a passage defini ng nenber that
defines an inlet passage, an outl et passage, and a

v AlvaRR1%AY e hRGlvedasmBe; | Nl et seal menmber
assenbl ed around the inlet passage and an outl et seal

menber assenbl ed around the outlet passage froma
vglavalleadymbdr)dissesahinl thergalee cesmipasbagevesfeinbienbeing moveable

menper with %};le val ve body. 27. A valve assenbly,
betwee@@ﬂ&ﬁ%‘?sﬁﬁm a5eGAROSEly defining a val ve chanber
b) a val ve nenber disposed in the valve chanber, the

val v pej LISt L1
acﬂ & pgs%gggﬁ%ngg gl:%gqlbgﬁ?ﬁ%?géfﬁle? Gh Y}ﬁgtq)agsa%& an ouﬁgtsﬁatséa%@, and a
vent passage, the passage defining member is coupled to the valve body to close the valve
chamber such that the inlet passage, the outlet passage, and the vent passage are in

communication with the valve chamber;

d) wherein flow between the inlet passage and the valve chamber is blocked, flow
between the outlet passage and the valve chamber is blocked, and flow between the vent

passage and the valve chamber is open when the valve member is in the first position;

¢) 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.
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c) a passage defining nenber that defines an inlet
passage, an outlet passage, and a vent passage, the
weawsageidef i ni ng nmenber is coupled to the val RET/DAY6/006364
to cl ose the valve chanber such that the inlet
passage, .t he outl et passage,, and the vent passa re
28. THeabGrabGHBAT herein (e ReAEs e Bng R ﬁeﬁl?e%@%ﬁpﬁthe valve
chambld OW between the inlet passage and the val ve chanber
I's bl ocked, flow between the outlet passage and the
val ve chanber is blocked, and flow between the vent
passage and the val ve chanber is open when the val ve
menber is in the first position; e) wherein flow
bet ween the inlet passage and the val ve chanber is
29. Thepeive dflctaimtPst fsher dohmprisinglaptinlobses hidiet iadiced mathwapeet to the

. chanber. is en nd f.l ow between .the ven assa an
imet p{gaERop o Sl ik ARds (St ke e o e SRl el RRtogRe Rl e
valve m&nbél_%@@%e@@ﬁ’e R0t sédl aRd 88 oufibiese¥id/ N 1€ vElvaintenabeér is in the first
_.Wherein the passage defining nmenber defines a wall of
positiophe val ve chanber. 29. The val ve of claim 27 further
conprising an inlet seal that is fixed with respect to
the inlet passage and an outlet seal that is fixed
with respect to the outlet passage, wherein the valve
menber engages the inlet seal and the outlet seal when
_ Lo fi i,
30. T R Tt b P B el B ol oS
an annul ar disk. 31. The valve of claim27 wherein the
val ve nenber sel ectively opens and bl ocks the val ve
passages regardl ess of a rotational position of the
val ve menber relative to the valve chanber. 32. The
31. Theatale affclamal wvReteinttre edlne member slativelyeperrindddodksitlse valve

aligned with an,axis of the valve nenber. 33. The
passagga T URaIASS f AT IPLPRY GO Zall S TP Ao ﬁtﬁrvtal‘ies
chamb@l i gned with an axis of the valve chanber. 34. The

val ve of claim 27 further conprising an el ongated

inlet sealing structure extending fromthe val ve

menber and an el ongated outl et sealing structure

extending fromthe val ve nenber, wherein the el ongated

inlet sealing structure engages the passage defining
32. Theevabesof claim 27 wherein an axis of the vent port is aligned with an axis of the valve

member.

33. The valve of claim 27 wherein an axis of the vent port is aligned with an axis of the valve

chamber.

34. The valve of claim 27 further comprising an elongated inlet sealing structure extending
from the valve member and an elongated outlet sealing structure extending from the valve
member, wherein the elongated inlet sealing structure engages the passage defining member
to seal the inlet passage and the elongated outlet sealing structure éngages the passage

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

28



to seal the inlet passage and the el ongated outl et
seal i ng structure engages the passage defini ng nenber

wo eoos@egd71@ he out| et passage when the val ve nmenPEr/USR06/006364
the first position.35. The valve of claim 27 further
conprising a vent sealing nenber di sposed around a
val ve nenber shaft, wherein the vent sealing nenber
provi des a seal between the valve nenber and the val ve

b N ve menher iS | .he_ s . Posi:t]on
s5. TRty ot BN Ee sl Sl pRRORroPRRU bl o vare
memb&ahsBIehorbiaRhd Pent ¥&@llivg nivitee Frdv‘idd's A sbilbesReAntle valve member
position. 36. The valve of claim27 further conprisjn

[ [ L g
and theyales beyavhen tha vakve sembent in dhereeondresitariaitiepkiiiasypetween
. ] "
the valy DB En T REARE: AL SR IO P FOnR Lk i3 B cethd positon.
el ongated inlet sealing structure engages a val ve body
outer surface to seal the inlet passage and the
el ongated outl et sealing structure engages the val ve
body outer surface to seal the outlet passage when the
36. Theatalee afecidier27 farther dolneprisingsh ghompatedonlet @aling ftenchak extending

of claim27 further conpri.sing.an el ongated,.vent
from the Ay e r A P A A GG PR SRETE PYER i B the valve
memb¥@h8ich B 8loRkARE allade By suh8Rkd &g%?g&dr LIV BoBNEAG RS rfAce to
val ve body i1 nner surface to seal thé vent passage when

seal the frdetvabsage madrihsrelangaied ontlel ssalinpradrupiss engsges tBg vatypbody outer
| f claim27 f i Si ng: .ed
surfacy 361 8% gl it bt (o PRS-ty RLP SR GF

menber, an el ongated outbet sealing structure
extending fromthe valve nenber, and an el ongated vent
sealing structure extending fromthe val ve nenber,
wherein the elongated inlet sealing structure engages
37. Tl wadvevsT ddahy2 Ofitt@er Suipratg dnelsagatedtveat dealigg sthasgagetending
and the el ongated qutl et sealing structure engages the
from theyahee mepnpeh Hihsreis therelpngated verlacalingstpigire prgggesaydve body
inner HAEE% Rttt o BRTAEL P 1R VS oo (PASRE §nd BRHon
body i nner surface to seal the vent passage when the
val ve menber is in the second position. 39. A valve
assenbly, conprising: a) a valve chanber that includes
first and second copl anar ports;b) a val ve nenber
38. Thdivalve € dlaim 2 Herthealcumpabiaghe elongited irdétsealmystmictupesxignding

from ity BRIOOS HRAEPERHE DROF pat SRR Ve TG
memb¥, bk 51’0@101‘1%2&@& v EdaliAP diritON StehdmeSReh thW Vdllvd Mémber, wherein
second porf when the valve nenber is in the first

the elongatied indet sealifg HifueBie efgages dYAY$ bty 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, and the elongated vent
sealing structure engages a valve body inner surface to seal the vent passage when the valve

member is in the second position.

39. A valve assembly, comprising:

a) a valve chamber that includes first and second coplanar ports;
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orientation of the valve nenber in the val ve chanber;
d) wherein the valve nenber allows flow through the
wo poosooport and all ows fl ow t hrough the secondP@DU$2006/006364
when the valve nenber is in the second position
regardl ess of the rotational orientation of the valve

i koElve membe djsoged larherlye chambere valy g @eaber peingiegally
moveam%eﬁb&ntahﬁsyﬁdsﬁ%n%%es'éco%%%rsfti%ﬁ,s an annul ar di sk.

c) wherein the valve member provides a seal with the first port and provides a seal
with the second port when the valve member is in the first position regardless of a rotational

orientation of the valve member in the valve chamber;

d) wherein the valve member allows flow through the first port and allows flow
through the second port when the valve member is in the second position regardless of the

rotational orientation of the valve member in the valve chamber.

40. The valve of claim 39 wherein the valve member comprises an annular disk.
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