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VALVE, ACTUATOR AND CONTROL SYSTEM THEREFOR BACKGROUND
OF THE INVENTION 1. Field of the Invention This

WO pws9820n rel ates to a system of a hydraul i ¢ BCT/US1005/010455

for operating a val ve between open and cl osed
positions and the control systemused to regul ate the

oper at i orWALVEHC AGATORMND TONTROEISYSTEM THERERIRS | Y
suited for operation of ball valves used in the oi
and gas industry. These ball valves are typically used

in gas pipelines BAGKGROUND ohEHEIIRVENTIQRS t hr ough
the pipeline. The actuator of the present 1nvention

uses gas pressure fromthe pipeline to power the

act uatoField of th&mven®di gas pressure from t he pipeline
punpe THRINVAGR FRRET Bis SRS WHUE POMABY 4T Beraing a vaive

B6tneah DpeA A \CRIsEE positibridr ariﬂl(ihél @brﬁlﬁﬂ sydtbh Welddo H@ﬁl&éﬂhe

res ure elin r squrce t
RRS30eT Gl iachiatd Tt 5rdedre auBriiaiy Sifsarer qpeiataaiat balvaves
dséia thé an aﬁa gas custng mﬁmsart Vifvasadry wm@upes@pmrged pqrennes to
rs ave V ressu

cl os uat
PO Hirs Y St BN AR BPE e 1 GoIPSE Ghe4TGRagt Mvention uses
paeprigEErel onn&l_mii pigslink o bbRerahbattudtateinQhe Bhént@as bA¥sure from
grel s venti ng |si élecess ?ﬁ%/? {?fﬂ’ensur t hat . equal

RiReling i$ dnayglable Of [gc R Rafr L gnagual hphdjumns pre
rsrctmiorae@wgriqw o;iaraﬁdwatr@a/eﬂuatot hed {avse actl ng on
bot h ?,r des on woul d balﬁ\ ce.an

act uat §P" %Hrfamr ‘Ei" Ing NG RIPESUSS © Prb‘r‘eé@% Ei‘Pé‘ HOYEk Bgpiree

apicaiyiad ar dbeme Gt m@ton npbdnwmcndh@gas/acté\m ariveethd lattuator and
[ of the actuator

f th t t
enasniBavalis  Be et Shaiearc: { o prdaspaatyp ond e s
psalile)from bhe dide@f ﬂtefmrbiﬁcﬁrng Pisteh gagad prebSiire & fpli€d to the

B8 2o D e B SRR S S v o

bétirg otebdth ggrets@f tHermisiph ernmrreﬁewsg/ I {his ENEhE, QE@Ldﬂémactrng on
I qul. C ens nses a eco l )

i s PPl ETgRE Al e GEnataa dyemicbiat q ferate or be

Wbé@rr@l&ké@’tmmodmrﬁ@r@aﬂb ruﬁaerradwrys venti ng to

the at h
oncoPRe Radt SRS o6ef Bt Sach e BT M ACbidtet Taeia) fsnsure propesr
3pétagom uhwlgeé gres&)retérueramy befnté@m dtu&:spnéret Ris ga® RO @ pure

t | t t
s Bubh ek nia bV SroeABbn B SMfartalhite oL Kobih s gendansete in
Wﬁmsthawrremliﬁ'ﬁwehh‘@ toatmoﬁmrwe besliré,ahe® ngacrrat:abbdn ﬁqurd
act at or anggva ve

&satg\;:ﬁn 5es anﬁﬁego gg a@%@fﬁﬁ%geh L(r Ol?é%\ergué) orP t%e ground
b@jﬁb@iﬂtﬂé vaine andhactutioe Ipirgueht nearbiéds vaitingee thef athoephere of the
el RSB e 3 AT et of e groun
Eﬁd gfzfumardramn by litels vl negidae. act uatler t he pipeline nust

e essure as a. safet r ti.on
 Aeter B5celt GEE Pl o actiftoE ey B S8 csdiiBRles has

been the interface and operation of the manual hand pumps that are required to

operate the actuator and valve when gas pressure from the pipeline is not available.
This may occur during new installations when the pipeline has not been filled with gas
yet and opening or closing of the valve is needed. Other times when maintenance is to
be performed on the valve or actuator, the pipeline must be bled of gas pressure as a
safety precaution. When it is desired to operate the valve prior to subsequent

pressurization of the pipeline, the ability to operate the valve and actuator manually is
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pressurization of the pipeline, the ability to operate
the val ve and actuator manually isrequired. Prior

wo 20030982aTt uat or and control system assenbl i esPe¢EUS2005010455

problens in their design and operation that all owed
possi bl e scenarios in which pressurization of the
prrexpiredePrioTdalvescttiditer ared cates] systom! a’sséﬁfwéé have had problems in

[ vrntoertnofth actator\/\/m
o s e i e Bt £33 s WL Bpwization o
i feupigeline amd thxpsahataotuatdri could texitdih (vaelvelesitiopblagioh @f the actuator

¢ e il Gl Shir B E Hp oL R oo g BT PRSTER iy to an

opperatdrdhisdherefue desntabdﬂ tosly?mvalme ,aditEioadnd@sherol Hiztem
L Ll .
<44l 3 bl 5458356 57 e, SR5HE 3P o e conrl

sygstemimé rmdmxapnnede that autoemnoany mfeﬁ/emts a&uﬂbniﬁomﬁﬁratlon by pipeline

features . Desc ti

NBESRIBS TG s St oGS of e pasiy miRppY affers such
aobvafenturebat utilizes a variable helix angle to

gener ate ing torque near the end of its
travelE ggc‘?@sea %éfraéAggj usting device for valves is

di scl obef. Pateﬁ‘[NIoIﬁ‘]E&Tﬁ%’lt BdrtalG. Ruldakeatt alnsHdws aN2lve actuator that

334085 8o L b B A 3 o 1

i raeelr ot ary notion. PCT |International Publication No.

Vn\fj)l t0|3/ 8§?§§§ad®térxtagwl<tm$zg\z %& chrslélélglg&g@%ﬂ&%a@nﬁﬁgtemaﬁonal

wPublicafidreNp C\AIO DZIEKG)O&JAttceKeBtastar@t aJhe fdgvice lutilizegen helical slot in

rPE e s R BRSO R 01 B2 o

syst enPGi latehgaliomllHubh@echbua'ﬁanrwt)oos/mmzsmh@ Ia Biasteeet al. shows

b ons.. the val t sel f
5 AR I A8 e G PRRMGRREES Bt M T HE e Gt ke

oéletieatsado tagnify reldte loegdivelinad matish detveskn adjacegp@ pipes.

pi peline, typically used in the oil and gas industry,

to control flow through the pipeline. The actuator of

t he present inventi SUMMARYWOE THEINVENTIONM t he

pi peline to power the actuator. The valve is a ball

val ve that uses a spherically shaped ball to control

fluid Tlh@preshmtonl\gimtlbheelatelsvma S&Btérrf bioan ppdraaliccactedtdefdr operating a

to the outer necti on in

Tt Pt Rret e RoSedportip T iye Bhetand e ntre)pustem used

t toereyalbtecthé ppenatipre of the actuﬁmd Tpﬁsalve wﬁnstaﬂg@ invabsepipeline,
tua or on tap of the v n ates..

Rt boafrBeR 8% ke s aopiB RS ahdhS pibeine. The

om—:tuatbenf thd peeseal ineerdioh wate yab prassofe irsmdh@blpehd\@tcﬁiower the

acttg tor housing with a bore therethrough to which an

att LAt or cyl i nder housi ng having a counterbore is

secur €the valeenla Imsgl \mm@etgamams 4 spleericallysshaped ball td bentrol fluid flow

| fﬂroughafﬁe vg“/é) rEndo ashlggg are we%j\% to ﬁth u%tep ltr)ocpyI sahteﬁ for connection to

mating pipeline connections. A quarter turn of the ball moves the valve from open to

closed positions. The valve actuator is mounted on top of the valve and rotates the ball
between open and closed positions when operated.

The valve actuator is comprised of a lower actuator housing with a bore
therethrough to which an actuator cylinder housing having a counterbore is secured in
sealing engagement to a first end of the lower actuator housing. A lower actuator plate

with a bore is secured to the second end of the lower actuator housing. A helix sleeve
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with a bore is secured to the second end of the | ower
actuator housing. A helix sleeveis secured within the

w0 oMs/098281 uat or housi ng bore and seal s t her ei nPCTN82005/010455

helix sl eeve has a pair of helical slots cut inits
wal | and a reduced di ameter bore on one end. An

ast sexufgd Within (=heSIB€WE¥ a@ateNesushgt B andNR aRChERAP The helix sleeve
cl%/%‘l nder P sing bore aéltd he reduced dj aneter bore of
hglica gl

hBRI otg 7t 18 N i TR AR diapistersbosp gniage end. An

aa@t@étbydrmsaﬁawmdb DeWRRIN thd actuat¥t cFfiderhelsiRy fbbﬂanand the
ed in the annul us bet we

eve i.S sealin
CRBUSREt AETBIe BPr e e Serverie SRS B G954 beigs and is axally
heeshiRgd BetweehRRer@Cct uat or pi ston sl eeve axi aI I y
noveable in res to hydrau ressure.
act uat Iﬂaﬁﬁugtoaﬁ%g%g%@l%lg§e%{mp[¥dllﬁ ediin tha %‘P”%Wt\'_i/ﬁe“ the
exdgto dvivel sHaft drideh@Bfiubies cﬁmﬂm&suduligawﬂﬁ theRhQatdF piéfon sleeve
shaf t and e heli x shfeve with the Lﬁgyced di anet er

PR SROVGEPISHR rERRODSE B TGRS SMER e et iag" BiRtOpITieeve has a
a@ﬂuﬁ&dlaméterfpoﬁmféxteﬁlmgtlm thedmaelds deansinghe I&@ﬁbtd?lﬂinve shaft

of e. a ator pi sl ee aving. a r of axiall

e BE AP PRPE wih BaadieitamelRt bafion it Ackals PRt sieeve

r eeling on theaaattigtor amret dhaft 200 théRdackd aianetet lpbman oF ﬂféveﬁ:tuator
ots | eeve a

an e the hel e helix
SRlaRGEEE netino Aord @B OSpisReinlas S PEl T STRIm e ttathed to
dhe veduskaldianaétdr pargag of thb acmmtoalpisytod s@@% afld hghge the helical slots

t.h i anet er rtio f the act I ston ,
an ot B st e o lersrrerrt abed i P S Byt shaf
sémleu@agawlis@axualqt diﬁpdlsﬁd @fotd iR ethematdwea [dighétéepsiiiah of the actuator
raul i tro s ste e val ve actuator i
S50 s B eamio R 8 e Rt alSr Hiton i GPts foaton of
|tnslautd;|ang daive ehaft.ol val ve, a pal r of pilot operated
val ve fJU|d suppl r su i ng contr ol
ru o Ueedaiesonial S8telnor fsyebis PabBtkis Gutigies of open and
fdlklmét dirk0its WA e@th tieduitdiddiey a thetrSiacfR apairdf pReedRif€d valves
ve

each circu S connect e an exhaust
vy 8 SEPE K TGt Selyingt CANB Ulsial 4hdacregs e do the appropriate
rmlwnemnarcfg.s g!dé loZItﬂ?é’l pt@ﬁ_&‘of treosBCcand Qiﬂbid@éeré’t@dtvbﬁle in each circuit is
i peline and djrects.thi essuri ze
LESBRGSIPt 44 Bn eXpALS) ATTFe oL Bt FOTTOYRDE Ih Sagh Faiggosives
T;he§su|®|rz@<$ gus fréecarg@gtiet 6n ﬂ{esmpéliﬁé@rtmdl% thtseprébfjrﬁbbl @hs to the
ressure

erate control. ventin
"SR (kA enie SOl Voied Brineitsr Th FrSRsurizes 998 is also used
[b @perite fHegsiBtibperbzekate tatdaml eéhﬁﬂg éﬂirb@éw@ﬂ'rom one tank while

R[.€S re bet ween the tanks after noved to

HhE S o S R B R L 8 Rrpomredodts iEalloly S aton of
q:freééwe pémeentthé RO Bftethe $alve isdheved o As my‘o@en or closed position.
actuat or .and &?’m r o{ systemthat. al | ows

o 2e df PEREPAEPlRSE Bt S REFSRLPUTIION B0 DR ARYAP. actustor and

SQoBirereyistend tHak BlGWs mma[ztrﬁahe idé orttid s&tlibtor Qh@bﬁéﬁaﬁon of the
ell ne ressure.

accidental operation b
Sorbersisem REA oualoodeDahitonanSiboerSts a8 derya areration by
anpaliat pressnee.control systemthat is nodular in

construction to al] ow adaptation . .tq different val ve
/klnother ob‘ject o!f lhe presenrtjltnventlon isto prowc‘le e a valve, actuator and

Scloi’?rzl system that is modular in construction to allow adaptation to different valve
sizes.

A final object of the present invention is to provide a valve, actuator and control
system for gas pipelines that minimizes the condensate vented to the atmosphere

during operation.
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A final object of the present invention is t o provide
a val ve, actuator and control system for gas pipelines

W0 bas/ops2e m zes the condensate vented to the ap@DERIVeF/e10455

during operation. These w th ot her objects and
advant ages of the present invention are pointed out
vvi t h sPessefwitnetser objedth and hdvamtagas rmem pR{EARL iBvéitidn are pointed

i.scl osure., A ful nd co I
ofe thles disclosure. A

R DR sst IR R RS R el ong! By A

rfaﬂ ané eomplete nmraamn@aﬂmem@eﬁnma Soeainall Byﬁ‘f:‘éféﬂeﬁbé Wthe

of the preferred e Rl EF TI ON THE
RORER 59, SRR, TR I 0 BRI e SPGB ¢ h
present invention are set forth bel ow and further nade
cl ear by referen . FI GURE

1 conprises a p y i
controlling fluid flowthrough a pi peline including

val ve,__act uator an n senbl e
GRS i B & b BT P g st e ahiion 3rs set forth
dtes bhe frthde madeltigaby ireferenes to mealraWIr@\e/swﬁéretm e

val ve uator. to show the ma one
3 comp PR 4 S00listya POoPeaNGHevH & SYIamaet contsiingraid flow
ttheugalavsipgline 3etudhtsp valve actuatdPdnt cdneongstsie asSembled together.

t f th tuator i.n the valve open .
ooct Rl st iAstEa i) EmiaPe sbooy e SR Bora
asctioviad viewvachf died weivd amd adtudtbetohstloivins i’ﬁﬁh eohipohents.

FI GUR L t t
syste o Pl Fedenal WL B See TetialPdhe e cosed

qiosttba control system FIGURE 8 corrprl ses a sectional

val ved BT 8ETREFEOR ST bRt P NNt etBr i ThE Vaive open
RESEBhPTI ON OF THE PREFERRED EMVBCDI I\/ENFS W th

f the draw n art ul a | GURE
L panGHET b B pieds b peabedfie afifher the abistir e adhipion of the
fHelik dlckleearinough a pi peline including val ve 12,
act uat nd cantrol stem 16 serrb e t her
U Bapmpged S s Yt oihe FanITE e
op SOSI FISURER f?nﬁohs@ﬁes UlbWLofﬂ%:ﬂdv@ﬂlabrth meaéorml mtélzra.
an ac tQ show the main MmO nts e
0 IURE B samprs e A oA iRe RORL e nHY Rk gpd anuall
asperges vanes fiouptedithérBon ofbke dedirblagsted® and end

flanges 20 for installing valve 12 into a pipeline

(not shown) through which valve 12 will control the

fl ow of oi | DESCRIRFION/@FEHE PREFERRETS EMBODWENTS
controlling nenber or ball 22, disposed in welded body

18, with a bore 24 therethrough. Seal elenments 26 in

vel dedpiag¥fedehcs @theafiavings, 47l dartidlarGoloFIGURENA alikdpective

22 a quarter turn by actuator 14 cl oses val ve
Mevef agygemild fPh@‘Prﬁ@aﬂ@QIﬂéWeﬂOV‘éf@f%f\c?f PiRsling wgludimgrvgive 12,

Wk oo S AntioV4ysR9R 16 assembled together is shown. FIGURE 2 is a

perspective view from the opposite side with partial sectional views of valve 12 and

actuator 14 to show the main components. Valve 12 is a ball valve of the type
commonly used in the oil and gas industry, with a welded body 18 and end flanges 20
for installing valve 12 into a pipeline (not shown) through which valve 12 will control the
flow of oil and gas. Valve 12 includes a flow controlling member or ball 22, disposed in
welded body 18, with a bore 24 therethrough. Seal elements 26 in welded body 18 seal

against ball 22. Rotation of ball 22 a quarter turn by actuator 14 closes valve 12.
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housing 30 is secured. Helix sleeve 32 is disposed
within | ower actuator housing 28 and actuator piston

WG b@swes237 i s positioned within helix sl eeve 3RPCT/US2005/010455

Details of construction of Jactuator 14 and actuati on
of helix sleeve 32 are shown in sectional views
FI GURESt@atanti inchwds frves gettieior diousing28 t@uREh Bactt@URiinder

ﬁ?uzsgg@%gﬁ g%ﬁjm rboe&g%gc afs{) 1\& thin/ %&N%?a% c%er'r%%sing 28

afd sietuatoriistbrisikgve Bdiis pdlSIth‘IEd a\ammm skeevs BZg D2tilb @

di th t at | i pnder . .
ROTErRIo8 6" AGGaRD Jfetr SsuPRong iekeikavRg2 e PEPR i gectiona
isws ERIGURES @ dméncﬂgér‘dg%dm% b@.AISFIKBJJI%SH’;/IGSUFgE%rQws actuator
curin rreans as stu a re and
38 iins Brsonial vahe Tadeing gloSl s BIHIRE aoRRS He oA in the
&#t&bﬁ‘ af @ﬁvé 9 2%@1’#9%6@9 %W&tacﬁﬁtéﬁtd@l‘sm@dsl Had @5orb @6Sdxiehding
g'@ﬁ%]lrsea |n(€ means in the formof seal ri ng 44. Lower

9 Astuatoreyhinder hgrsiag 3P dag sounerheie 38 @trflingtherein and
E@%c‘&??d’ﬁi ibfrePR&uSHor hOYERg 26 by §G|Pefbleh%bﬁhﬁ@ m%%ﬂ%}és studs 40 and

Sul t € securi ng neans as st uds nut s
hatoek2. &stre 36 @ndplodnieriage 3 @re axnalb' @Jlli,f@lﬁéﬂ AQW\ﬂ@tL@@ré@usmg 28

%.Aste%n%d ? axh&ee{ gl% uat%ﬂh?] orE{ng%lgg %2%@ %Fﬁ’@e éan%eﬁ%é%rm of seal

wer a r actuat or
phaadd. 46 and actuator cylinder hou3| ng 30. Seal ring

58 seal s helj x, sl 32.,t o | [ i ng 28.

ohi 1 Lol Bcluts T 26 20d byRie P A 3o flrel B Gprtite end of
Rl -dchizAd Ifdusig mWhu@b@SseSuﬁngmeﬁﬁs betsmaeasolmol nuts 52. Lower
sl eeve 32 and | ower act uator housi n prevent hel h)i-lehx

astaatr pisterdbARt Gidg $l8RVR 44 BIERATES @Hd r”ééfafer@Eh%g

EI@%‘)@é 3@% @é&lﬁéd Wi’tHﬁl' |B&ePstt@ater l%ﬂs#@tﬁ b)PMWbﬂQ@Fuator plate 46 and
housi ng Hel i x sl eeve 32 includes reduced di aneter

nhat@EybiariheUEng 39d§9%'étﬁ‘9 58qkals halix sleews Sptaleveractuator
ﬁg&éfﬁé% VHileVifes §ec§ﬁ%h§c6f‘m Yhddrdrih Fh%l ol BPe ﬁtl t&ation or dowel

extends bet ween in a tuator cylinder housing
Bids &lamdk62 beuvaﬁndmhx sleem B2 26d Imerta@tuamr@bewre mrevent helix

d
S BB A Bl 0078 20
g&;‘tua’td)?rzcyjuﬁeggitode?gmm cggpt ﬁgugore 38 as i's stepped
ore
Feducdipbisrie Bon e anpis Bod e S5k Stk pdigeent lower

StBAYS pidte 48 ARRRELIRPIVE Shaf 66 Rth dflinaddal mnﬁ:)élr&hét&/extends between
restrain actuator drive shaft 66 when actuator

herecA® incactuaier gyinger pousingn3tsarskbipgdused diametes bpieg, f5§ of elix sleeve
g%sﬁ&gﬁ%r'cﬂlv& ke ﬁ‘%@% é’éalébeh%%b @@51‘1@59 by 8641 Vo3 dnd 72,

counter bore 38 of act uat or cyl i nder housi ng )
BBpestuely rBorgH830 awa&v euincident witbtogunter beresiBas isl sberied bore 74 in

Mo 8, KRinGey R4l 000l voo 7o
Béllxhalseae BEdStepdedi banaast?dranpdlﬁt aabto 8>4altyhastraatxaemm;on drive shaft 66

tgutﬁe anctlul us etvveenb%%lt uator drive shaft 66 and heli x
8RR 14 ISESSPULIY- act uat or drive shaft 66 with

seal rAB@Iald pidtetibleeve 84 &r@bﬁmgppwspmoaﬂ ttef arasdlusibetiveen
géﬁgﬁr@b’%i‘,\ﬁ%ﬁ%@ gn%lsco%n e?lbgre 38 8112( ac?uatgr cy\u?tPe??weo%s:Snlgoéos.’ Seal rings
80 and 82 seal actuator piston sleeve 34 to actuator drive shaft 66 and counter bore
38 of actuator cylinder housing 30. Actuator piston sleeve 34 has a reduced diameter
portion 84 that extends into the annulus between actuator drive shaft 66 and helix

sleeve 32 and seals on actuator drive shaft 66 with seal ring 86. Reduced diameter
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therein. An actuation neans in the formof a pair of
rollers 90 are secured to actuator drive shaft 66 a t

wappsoss2aately its mddle and rollers 90 engageCHKBZNNF/§10455

di sposed slots 88 for purposes to be described
hereinafter. Helix sleeve 32 includes a pair o f

Ipettion 84 of laetteatdR piktunnabebvier84 Hess avpait of sdallp @ifspos&e8lots B8 formed
he formof a

e oA 2B heprp R B ol o f el g Arecisguet o actuator
eidel sielt 68 approxprdtblyaid ndiddiefanagbis 90 eﬁi{;éd@ékieﬂly%@b%sed slots
gg at right angle to axially disposed slots 88 and

S b= ferceibed hereasier Halik slepue §2 indiudes @ rairao helical
SftPd2 REMEaL AlitsAldilV As PRaf dechitn FIGGRES, Q%\é?&% %&g@@@ﬁﬁnegans in the

bore 74 and includes indicator nmeans or slot
forey dfenPainof Frlietsa®4 atenzectisddeitomipweperd of eduogd diameter portion 84

dri ite. f
SERLEHE) 18 e PRI R FASRA1 He
helicghelois®? indleelixetrpygid®y means in the formof male

| - 1.0 I t 04
P18 § SRS 80 48BG4 74 o

gpludee intlic@@ot meanaos siot 98 feemiedtiggreoy eniadiaatedhdyotational position of
tqr. 14 rts 108 and 110.in uat or cyl | nder

AGtiefh faodne B Draddiroeton af LT HFadiae crkishiee g extends

byyshonstespe s B6iteeTd dfd inbludesrBAGERSind Mehts KEBE fdrRest male spline 102

ereinafter, to operate actuator 12 in the follow ng
FPéWﬁQ Hheragh; el dnsyiRadanies F4 eposaphEPHerg2 @M comnsts to valve

1D @itAcpiiid 206Ub tran¥lt Yife théqud QsReated 6} dakSfor ﬁh.sl,f’t%}ﬂsi 108 and 110

sleeve 34 is at the bottomof its stroke. Wen it
deastyater qyinggeRousing, 20 aow prassyliredwerawielfleid) $uppfiecipyd control

SstSH AR %dnﬁgag%tbel&&c fﬁer@ﬁ’ﬁ%ﬁe&tcﬁgpérﬁt VERRS 125iRGhe

pressuri zed raulic flurd acts on’'the underside of
todowmgonaniiet on sl eeve 34 agai nst the annul ar pi ston

area AShbRad aBYve HIEBRE" Sl P2nilibd £ RAAL §P‘¥gonz\§fﬁw e 12

70 nalggaln SresSure I'm 1 ower actuat or
aloserhtActuaid s pistonsdlemsec3Bid at theubsajioch ofitsastidky., VWakpltss &Ssired to

SR, T Gt 00 e AP RE 110
p@’rt@;di.dl‘ﬁe&fe@éur&czetdu?ﬁdﬁuﬂlipiflatdlcatt§bregfé€lmﬁlérs@delaqf€awi%'br'bﬁbton sleeve

i ca ots of helix sleeyve 32. i x sl eeve
$85pan Bt AL affton TieeepEL by et Bland SauiiaseRs 44, 68 and
ho usiingin 28 byurpiim boved aghdtd housing R8I As Sduator phRhGREVED4 is
nove al ong helical slots 92 of helix sleeve 32 which

eegs dewartiiatiols 35 mpynaxpbeer 5ollero00 e aetyatgr drive shaft 66.
B@nﬁ%ﬁéods‘iv’\ferrollé&%tgilaérpfedneéb?bliﬁ%e?é?’-poﬁl@n%gr&ta%{daﬁﬁ pifion sleeve 34

| ower actuator housing 28 Is transmtted through axi al
aleqangaging dxelicabsipie 92 Whelipsiaeve d2.dys hplik eleewdt 3R is @i-rotated with
I ' : A 12
SR A SR o RSB PR %y 2B 4 oba o move
plosg heloal Jds\A2 ohh&lx@LREe4’2 Wiielm cadseis sactledorpésion sleeve 34 to

I yval ve ressyrized.h lic fluid s .
BB R Eead SR REREY i Pttt hf oy gouator nousing
2@isarapemittesd tiroegh axial dts 1B8tantiroliers OP&F adtuadr afive'saftas6, thus
12 and actyator 14 |s requlated by control system 16
e BR Ve eiiR T ol 4R B RoRf i erebRBIns AR T ove vaive 12
fol iRvepeh peERBN $HoWn iR FFG ORBEL. Tvhen it is desired to close valve 12,
pressurized hydraulic fluid is supplied to port 110 while port 108 is vented to reverse
the direction of rotation.

Operation of valve 12 and actuator 14 is regulated by control system 416 which
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FIGQURE 6 shows control system 16 includes first and
second control val ves 200 and 202 controlling

wop@sars2en of actuator 1 4 through first throuptr/Ue2ens/imo4ss

pil ot operated val ves 204, 206, 208 and 210. Val ves
200 - 210 control hydraulic fluid flow fromfirst and

sestonh incth@hatic otk FRRURIEYS AdinSlodldiagieh BHh ih fIGORE 7.
orts 108 _and 110 of actuator 14.

% rbd cl ose
%g QFE Hpvshenig! svstany iR kcludes firgt cksacopd capligl valves 800 and
202 ebntrQlirfgPSpeaPatRMSH RtuBtP A1 4 fh?otfdh%ﬁh?mﬁhﬁ@u&mﬁlo@ rgg%rated

shown through whi ch val ve 12 and act uat or

yalves Lodv 2060408 and gwst\@ﬁﬁe§629QJT 2Heeontrat hwegll@‘ |Uld flOW from first
o B ansoly ) L 4 e o
and dmo Pﬁa@ﬂl@*@r ﬂ’b @mmm ‘tmllnollughs eilhmm”essure Sowree 216 which

a5t lpeleg i RERORACRTH U Rl oSt RBh e 12 and

holwetor pé ICDntmﬂ gakiflolv. Centrdi s ystens 46 furtiedt iddiuded ssngrmlailgdpen

Hvdr aul fluid 222
BT bRRert EPUE W R e P A5 s 212
Fhe 214 avictliisgled to afmdspheBR hfosdPehatiet &iflcs vafvet22e. Flrst and

S Bl T TG Ao B ok o

poHtibA Whlc$1yi§llfé'"%ré@sdrﬁe@i |fIMbI @Qg)plléﬂ £ ddttistbr Wq-ly%‘?éiﬂle‘ﬁwd 222 s

control circuits . First control circuit
pressyized ttydh%aﬁtmpfrww%gaé ressue adtingttheigopt 108 and

oper atrfe A6l WgPam bt FIGURE 96 hi ¥&talLor thB 'cbﬁstﬁ?c‘ﬁeﬁ‘ gt the

control circuit 226 acts in reverse to su
erapengntcofrganirgl system 86 pod ttha ges and hw@um itwacﬂowalnerebetween

éént{r&] dsgg’tgﬂn ’Yﬂs &ezd in diﬁétgél%‘ Q#&ﬁ’d C%?lﬂ%&(% cultd 5%@%” d926. First

I nclu nanua opera han and
ool elmmtrﬂmlacatoaamdplséwdmahlladlumzm tof douri 'tD&ampd)gerate actuator

ks 212 2 respectiv oses t
IR Do gofaifE 2 il PSRRI il 246 RS BERER e to SFomy
amawmdlumozzmiroqodnmmaédqw@nafeaécﬁabwawaﬁopdmlram (2 Addltlonally
|nlei 6@ é utlet ort 234- and vent Eort 236. In
piem 1Jagge esrnanyally g PeraigH handeemps RRE@ng@AP maspited on
fdflariédBhd Retfuato? Jfidl supply @gh%izm lah@ 298 .8bedBOEI, f8PAurposes to
is connected to vent port . I'n the open or

b desarivad hewinaftebn, f1uid fI ovvs bet ween inlet port 232
and Ofifdi@ind %@Eéndzé’tﬂwtﬁﬁmah@eé’ 806 aR§2b2 %gfm'aﬁug Wég%%d valves

First through fourth pilot operated val ves
ipolgdigadniet pant 282 outies praR3Aoamnmvent peraRasd Inpihe slosed position, fluid

99858l SR bBCAIELbeRPu MRLRS pBpESe
mnpcfeslscm ventquopiR36e th the opé nair gperatin@4®dsitibh uiudd flbws\between inlet

;Fcﬁ'{ ?ﬁf{;g%d glﬁt?ett PBR %4 eﬁ\ﬁ%?&%p 'i%gél sgtgg?liel%gglrstaproggh ¥oeu(|j’t'h pilot

qmeestsd welvesu 204, m lzg% gndl ag opoe ltwéaway aabhgivg/ dlle:sdsldCbllﬁi &erated
tvvee ort an out | et ort and
G5 uRe st ot 2B cubbpanepstandilot poi 3424 ok gised positon

feQHd preBédretsuppiRuabd %ﬂbt\b@H\Qﬁz 2o fl(ﬁ@ Betwé@R iR8ho#lEB 834 outlet

mounted in a manifold bl ock (not shown) in a manner
RSt 24005 blgeked Ip f%%ép%’f .oy BilARPRerated|nositiant pilet aressure supplied to

&BFB&‘PM@)S%V@S!’@IMﬂ@\JV%@Nk@ | inle oﬂ%ﬁ'a%dﬂh}tlef&%éﬁ 24st and

two way val ve ot pressures supplied
sgcpnrd confrp! ggkygsh QOQ gm 2@2 and first through fourth pilot operated valves 204,

206, 208 and 210 are mounted in a manifold block (not shown) in a manner well known

to those of ordinary skill in the art Control system 16 also includes double pilot
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circuits 224 and 226. First and second actuator fluid
supply tanks 212 and 214 are identical in

w@oemwsoes2er i on. Tanks 212 and 214 are supplied BET/IS2005/010455

hydraulic fluid 222 partiaISy filling the tanks.

Baf fl es 246 are positioned in tanks 2 12 and 214 to
@psratemtml AN SRRAFIRE bRRshe it froRY RECANY &L4

gas squpl c?a%y t he pFS%I [ Ee and hy ra{u |8 flﬁ tséj{ ge% nd control
I%i% 1424 259e%28t ed hand punps 228 and 230 and nount ed

on t aplst AklsRBAd Adtfiatof ﬁlﬁ@@ﬁé}il)y E%%ks ﬁ‘ﬁjt ich 'H]Qﬁérmer%%gl in

and 230 i ncludes shuttle va er eon
pensiiuciorhTapksh 212 aed 2thargrsdppligshavith dwdulic fvikd222 partitiy filling

L T e

peppratiarsbetwdes thet pressuizéd/ga28Pphed hyithe pipating and hydrdulic fluid

228 AT S 58 g I R i 3t s
espedtiliehyy andeach glg’gp |2§822?nh ?30 mimermdshuttlefW\v@%z ﬁhounted thereon.

known DEGS L S8Ry FE G s dien of HBRKY 712 5nq 2Yf fyhips 228 and

hgal amu lshmtlé valves 282arkkeho@n i RIGURE 8 Ghifihe’dstclipidi@ank 212,
when handl e 258 1s stroked away

bal
PR 28AR 209113 plyp 22 LS e a° ok 214 BRa pYPIABchre ehtial

t
o L o 1 e 5 b

t
%Q??c‘i’?aémsté’ gf@%@ﬁﬂé inaiereddn hydraplie fluig 222, Pemps228 is of the
@sl?JHf(ér rSé? @?%%ﬁﬂp}&mﬂf&sth sl.eocﬂ’ ré}nx&gﬂ gltg%% \{/lﬂﬂhﬁé% Jluid 222

262 fl roug utt
beidg ldtaWﬂ inkeepump 228 ttm@lgblrspllm@ Joadegubipali 26 wh\ervdwmihe 28&is stroked

el hiatEei 49T A 324 SISALLAI BBl Ban o e 250
élﬁ@(edndwam tanit 22 armbmnseaﬁdspnﬁg esedd IZzﬂUZdW@HoBIEHdllrécted out port

%ég %%6\@?\{%5%2 §b ptge P’F'é{ﬁ %é& iégtgthtg r? 3 @agltlon in which fluid

fﬂdrdrp@w 262 fidwis! tHrodgh shttl® Dalve 282 Rb ioBtlett prrbZ’théﬁcﬁto either port 108
gr ssage 268 when tank 212 is pressurized b
u

geendRGRyWhich fank is heing serh dard A seern Ws@mnﬂg whch
prads 3284 h%kﬁ% fﬁﬂé 2§?%W@6&€e&ﬁt&£8&%b%dﬁ8 bqu%ﬁcﬂm

syst em 16 woul be as | ows assuni ng val ve IS INn
Pressjred iwdw!w twid 284 is &uppbechtesqqréaeﬁ throligis @ by glase pagsage 268

lﬁecfo‘aﬁlre f%g 59511 rﬁ’fg‘l&ﬂ'\%&i h%&@[gfﬁﬁd 2'29#55\@/ rsgléblresdttf) Ey pass

control cl"0Se
(02 361l eas Iwyued daqrrke@gl inprebsurided by asupptied enrdGgh firkharsd second

o&g@g@ic%ﬁgga‘géggége foll owi ng functions to happen as

'supplied: (/) directs pressurized

gas pAequm eedimanﬂe bbbperatishefbeebriesIsykieyn ®@%uld&$é/@s lidws
e uaI ressure between actuator open

éﬁoﬂim 12 ean Hicrredestigp apd st Cﬁsw?fa "%%!BW yalv%R Referring

3R fI&W/d)ag%thﬁlemE?SM%t E&fhoD@Fclif 854 yke tlf‘né Qms%ubir@tht is
port 234 of first control circuit control valve 200

tharaied by depessing first cprfrol yalve 200, th@tcao@razmnvc@ug@mth@ffonownng
f\aﬁ&m@, hOREpSE Ad &Eséﬂ?i%cf 94s &lstpMii&q:224 to operate
first pilot operated val ve 204 and al | ow
(/) directs pressurized gas pressure to pilot operated normally open valve 218
to equalize pressure between actuator open fluid supply tank 214 and actuator close
fluid supply tank 212;
(/) directs pressurized gas pressure fron outlet port 234 of first control circuit

control valve 200 to pilot port 242 of first pilot operated valve 204 of valve



pressuri zed gas pressure to pressurize hydrau lie
fluid 222 in actuator close fluid supply tank 212 and

WG si0982pT essuri zed hydraulic fluid 222 throughChySmase10455
passage 268, through port 266 to outlet port 264 and
thence to port 108 (close port) of actuator 14 to

cl ose cleaingdirdtZon@dli&ircyit 224 todipeffié Hrsp (SI56péraRd \@A% 204 and allow
pressure fromoutlet port 240 of first pil ot operated

val ve PRFZULFedgasressyiR fediressUrige hydrey lic tﬂwdpzazcm aglyiptor close
242 ofjufaupbly tAik P2 megu@b@q)ré@hﬁf‘ed?@dr%né’ Al ?gz through by

openi ng second control circuit 226 to operate
pi | ot PBpePaasage ¢a3.\taropgy paih @66 éneutjet mmﬁﬂze@ﬂ tj@gce to port 108

I k 214
Phr ouiios faopabiiabr 14 BB b PRy, C20F Fif ot
cont r 61 dectsuiresstiored gas prabsure HOM ouwllet mm&@uofﬁmsnmlomperated
%ge 96% 'bﬁﬁl]sp&n‘?lfol Gl ri94 %’ E c{t ?)ért %'45 t%ﬁ fguﬁlﬁ@ﬁ& ogF ait‘%%ﬁglve 210

en position e sa
dé\&d\re mlrwosnoen@ gontrah crr@uteﬂﬁeto @pehexte tfourﬂppﬂot\o@bmec&\?alve 210

%l&% G%rg ?g%slfuﬁgéj as %sreysr?s rgr%palfcgléaﬁgrtrpeoae\gﬁhu@tsupglﬁagk 5114 through
em:ssaﬂf;cemlvelmecmhmeafﬁ&t comtrol 2lrtyit epatratvatleEddo a closed
fluid supply tank 212 ma

228 on ctu t or y
BesTistand areratighat sapriidaoninl ot soptidleteivs, 29345 an.open position
fdsuitslin2R8 shimetlopBlatidds désrifes ﬁbé\ﬁ%tﬂp%ﬁ%r@é‘ @rd@r kS Ehéh valve 12.
such fluid 222 through port 262 to port
act uatf Gresprrizesl gasqgyesspsg ol availghlecast thesﬁ?éﬁ Of a break in the
ORI Al RAHESESs AR VaRle VR ARAULRY %Bbﬁattedﬂlﬂ%,qbﬁmﬁé 228 on

port 264 and automatically | ock out gas powere
%@H@%P'OW flaid |St1pmtank|m2amy hecapataigd. Sueh Speemtion pressurizes
t dSEﬁJ
%Ogél?”r% f[’;lljcl:t uat ﬁa?a open ul t&"%%dp%foy% t a%dg%jé rETE%l fbtgéij 22 through
p@tR62 tdparbl Qawfeacmsat@'pldrtatciasa valve 1@pbdivte dhatesutR opé’n’aﬂon causes

AL 1% 80045 UPL G550 5Bkl e S teres

cartiof akcwtyzszuemw tdsidual sressliré js p»re@&m sseedidfdpeAinghE valve 12 be
fore be seen that we have

ST H AR 250 ) i ERooR st stk 211Aqne B Spgatastio reverse

bpRatisi At @dendfieoRer ation of the control systemin a
manual  node that automatically &ﬁevents acci dent al

oper al MHRCIHIFUBIGHETi oy sysitens derreontialing fimichilow #raech a gipeline
|ﬁ@m§ﬂgfvatv€ HEHt8EakPcdrel @Isfa?ﬁmg&eere%uywde&%o%tﬁ the

Furthernore, while the invention has beéen shown an
feergonaiasliption anddbuil bersger dhat werhayp eprovided a system that allows

ﬁfﬁgﬁ&l Hé Size lof tHeSacﬂtéYércéh?l JpRpdtioR ¥ 'th‘é"c@ﬁ‘l,‘r?l%ggtgfrﬁh'agrﬂénual

fications will occur to others ski

%B@e H}%ﬁuton@“?@b(d?fﬁ\gen&mpméﬂ* speratio Pydtipeling pressure while
ﬁﬁfﬁﬁizfnPQﬁé tOfbendhe \Bht‘%ﬁ%gré é&ﬁfb@bhé}e dmgU&p%?a@dn FaMfdmore,

equi val'ent alterations an fications,

'i“lﬁtf‘é@V@ﬁ’F'% B3 haps %@Wp@ndfdeﬁef@eawténme@t ‘@I cregtawmaferred
érﬁb@dlﬁbﬁﬁdlt isSobvibusAh @R aRht éﬁé‘i’é’tfons %WEPH gh@ghon% will occur to

| ower act uat or hou3|ng haV|ng bore exten

etherekilpdinyihe agirepitirtasdingyandimderstaroding of Hmneglﬂaatlon The
(SrasHt BNVRASh PYBBTAINSLhNRIuRARNt 8RdrStions and modifications, and is

limited only by the scope of the appended claims.
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actuator cylinder housing secured in sealing
engagenent to a first end of said | ower actuator

whowsiopg297 a | ower actuator plate havi ng bore eRCENNI08010455

t her et hrough, said | ower adbuator plate secured to a
second end of said | ower actuator housing; a helix
sl eevé@/haeiswiasiediid:hi n sai d | ower actuator housi ng bore
and Sfaled theiein said.helix sleeve having a

i

pl ur ali £Y2bF FHALFUPHY t ormed i n the wall of said
hel i xa fiweeaetuagaindusing havisy edoes éxtehdinly thgrathrcadihe ed

di t b X : id -uat l.i nd . :
nous | HEeHaRL afRge SR Ty 1 iies R sahalY oge said
aduatbecylioder londing seowdd dmsddiieg engagdmeraitdla St uatdosf said lower
%%{ﬁ%tgld%ushoum ng opposite to said | ower actuator

'ng; 81¥ act uat or drive shaft, said actuator drive
shaf t a extee adiuatpr ipltievbaving borg extandatgothereiHroughe rsdibiosiengctuator

QRS RURAI eoer B SR w IR adPR By

r eslt r ahelecsl¢dverseioatederdthin said &wten attgatop ihslrl]sjn;g iblge@aﬁd sealed
8l SRRl P AR R IS R g e of s
e o e s o

et uatd TR RRR st B bl e R Shan o diehtavin saic
@ugsbore ;ansldonhertenuthie@ndmif stidractlaterwoylidtey hogs iagropguosiedio said

i [ rtion extending into the annul us between
Igg?ggéﬁ?tagﬁ%%u@” ve shaft and said helix sl eeve, said

r educadactuatoetidre gieaft said aofuakaiddvachafbéxdendimgs tbetween said

lL.eeve sealing on,said actuatpr drive af t ai .
St eRaRE sBR A S il Rl e o, 35 hetix sesve and
sdaterieiti@said bgres goldunddlly rgsteineaixhalebygiwdesposed sl ots
formed therein., an a firs ctuati.op neans secured .

{ o CeinedtaE! BitolikerB shaliiy FSnc Sl T ANR S BEeE said
quitsdtondrdlecshat aad daringagtengprs af daill @ctuatdr cglindes honsing) shid
econd ,act

hel i I d ti t
Laforsdn G857 AL SR S N gl RE S OE Folf g et
clilisgerdedsiag it eesponssatothyteadlic pbssiramet er portion of
Lo o 258 UL Bt S Y Bl R0 SR ORI e
thetanatlilos beiweea saltbddtuat@:. drive\shbft @and chidaielx sle@geé 0said Rgduced

i X sl?eve i S ax

.0 aim.1 gherei - .said hel caxjally .
‘ﬁ'@@ﬁcleéipﬂre*@hkﬁ’ P%@@ﬁp%‘ird"s ‘ol %lﬁ?‘ber SeaIng Apgald %@?tﬂéd%\‘%ls“aﬁ’
sHd ceduose diaaztergioptiondf abiel. acliatdy pistbi €ledwd hali®g.a plurality of axially
C?ccorgi R)gfo Clgjtm.z, erein: said helix sleeve is

IBRREF SIPET 1AMPRAST SN A by first securing means
ext englfirgattehtivdencand seciadd tv salderedacaidiaraatietl ploptiveT of said
actyatar, plate and secaond securin ansext endi n
srvsleinolcleene AN eBgaang s el dolsdilgra et sesve and a
due0ad Botuation Wesiad Yeruast loadalf actaatoodrilienghaft anledrigagihg said axially
g@&)rs%h rélo’cs in said reduced diameter portion of said actuator piston sleeve whereby
reciprocation of said actuator piston sleeve causes rotation of said actuator drive shaft.

2. A valve actuator, according to Claim 1, wherein:

said helix sleeve is axially restrained between said actuator cylinder housing
and said lower actuator plate.

3. Avalve actuator, according to Claim 2, wherein:

said helix sleeve is rotationally restrained by first securing Imeans extending

between said helix sleeve and said lower actuator plate and second securing means
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a first end of said actuator drive shaft seals within
said bore of said actuator cylinder housing and a

w@emsos2end of said actuator drive shaft seal sP@TYUSI00S010455

sai d reduced dianeter boreldf said helix sleeve. 5. A
val ve actuator, according to Claim4, wherein: said
éxtesding betwakn saidthelig sleéav®andl saiu a:vﬁd?aai:tuamtmngisQ beyond

said bore of said actuator cylin hou3| ng; and, said
first eﬁ‘d’ %"2‘?%%18???5%'89 t%lﬁ% Whe¥™as i ndi cat or
nmeansa fiest ead of &sid eotmatoo dhm@i bleast Qadlmltmméaiﬂlbmmbf said actuator
si,tion of said act dr ve, S .. . val ve, . .
Bitbter s A0 A eh BhaPe it 8 BRE bl SharlsetR iibinpaic
enidced dismieteraotelaf szid belixsteevbaf t ext ends beyond said
reduc bore o hel i x sl eeve and through

et
sai d Eofb‘e %“z‘r’a&‘“ 8&%9”'39?%%%?%”’3?5 "and, said
seconshiéfickt ehd @ sald actuatir drnveishafeeﬁdnm‘stbelymdi sale @8 of said
entgatg iq.g ans. forned thereon for engagi ng a val ve
AT YIRS NUPNIN P engages a stem of a valve to be
oper asaid filsy eealoﬂsaadbumatajr drive siafiiedsvindieatbumiearns formed thereon to
a wher ei.n: id fipst and second
BBl B Rothleril Bt ot SiioPEhe siblter 275 SA val ve
act uaBoA,vaacecmmmhtnrgab@rmgltarrCIb,lm\ﬁhwhenem said first
and second se neans.rotati I tral nin
oa o T e el Sl AT Pl Boisl B rectuced
piameter Hordfofvsdid/ belixclaevt @nd tiaoagh skid toteoofGadd Iow8r; actuator plate;
mﬂfrein sai d engagi ng neans fornmed on said second end

'sai d actuator drive shaft is a spline. 10. A valve
act uagaid secareiosrdi crf@atdcadﬁl'azbrfﬂrﬂ/e sk ireludies @Biefigag ing means

IurI|t hel i cal ts, forne he wal | of

foarte tisert or RB9RIE) 2 3EP HsCiropl A uiNeE SMbpuegin, ARlscor a vaive
mfﬁam@atedm@erdﬁhdngitm d ai ;n 1, wherei E sa: Iol f .

ur a ica ts med in the wall of sai
el T 27 poieble #uaSae g s CRF e, Winste "o A
hydr asdid €irst andl se¢orslysstieitioh Meams\aaé yelu@@ltyuaﬁ roflers.
corrprésin I fir t and sec & tr val ves, said
firstSafdNEAM ﬁ??%ﬁ?mgg? 8I"] i ng operation

of a yad yirst aﬁd lslé&cﬁfd ses@arith Messd romﬁnslm@emauﬁmg@énw helix sleeve
val v cl ud% (’jgtiahnl et and outlet ports fluidly

%@rﬁw@ﬂ'ﬁa@ Jofany PeP"Borts of said first and second
contrg| A\A@Ne@‘cummn acdaeding o 8ldirh 8| éherein:

said engaging means formed on said second end of said actuator drive shaft is
a spline.

10. A valve actuator, according to Claim 1, wherein:

said plurality of helical slots formed in the wall of said helix sleeve have a
constant helix angle.

11. A valve actuator, according to Claim 1, wherein:

said plurality of helical slots formed in the wall of said helix sleeve have a
variable helix angle.

12. A hydraulic control system for a valve actuator, comprising :

first and second control valves, said first and second control valves controlling
operation of a valve actuator;

said first and second control valves including inlet and outlet ports fluidly
connected, said inlet ports of said first and second control valves conn ected to a fluid

pressure source, said first and second control valves including a vent poort and a
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pressure source, said first and second control valves
i ncluding a vent port and amanual |y operated fl ow

wa@ omvses29Trenber biased to a cl osed position prPOEOB2008010455

fluid fl ow between said inli2t and outlet ports and
allowing fluid fl ow between said outlet and vent

ﬁ@intlélly dperated Fibw@esttoll Rshber adedtto @Rﬂﬁs@ﬂ%sh’ah \6R§Ientlng fluid
| et and utI et ports fluidly connected

nrng
o Eh e ant 2wkl bpiis ahd alkicg g oycaapasen said outiet and
éﬁﬁmﬁ&led by a pilot pressure port operated flow
contr control nenber biased t
P o o8y BEPaqTLqun piet opBIALee TR AN B inlesiandgutet ports fuidly
f:d)lﬁrfe‘cte]@l flaity fI@grEHeMI@Q'r S m[e.-t eﬁrla Baﬂét%rtg Qoﬁtl%liéd%ytdt ﬁbt pressure
ort of s irs ro ve idinle ort of
RS oty posliol pentien P LSS Ee i bigsBaian cosed
pobsltish; pressure source, said outlet port connected to a
first a ator fluid.,s ly tank; said first actuator
£ ut a8 APTEsHES PP PHF Hish AR BB el ercuerap Said outet
pbie bBEId first sontrdl vakle f ddid ik g@ﬂbtﬁé?ér?l fifdt bﬁdt o@@taﬂé’d Pdlve connected
es s i d actuator

|y tank ur

I SRR buist otk 355 ikt ramareq i a ot Ay fuid supply
&k at ed val ve connected to said inlet port of said
second pi_l ot operated val ve, d outlet port, of said
secong® if'lr’%tac%%gr’g{"@osu\'?ﬁVJ@“'%M%E‘PWCE% g Ihapiader whereby
pfésﬁ(rrﬁz%d\mldlﬁom saiddirgti dchiatdrTRrSdUpplyRank uQks saiddcilzitdrdo a valve

%H %gerated val ve connected to said outlet port of

% control val ve, said inlet port of said

t hr r dsgitlloatletqiet sftsamd fired piiet @wnateat/emetcanﬁ@téa {d daicdinlet port of
rce,. said outl et ected

R SRt A L Pt Yelyeosain Pt Fhit of SA G SLabAIPt Sperated valve

aerineatearto fahWxHagst pAfide vannd f | UI dl y connected to sal d
ressurized f d from said secon

act uat or wher eb

ot b PP asrb e of s IFGUE! Cher el batla CaPMadpiL{o said
Ydlet 8o RE Bail @8EdrddbNtrd Pl lved Yhib et oﬂ%farost%irg ptl&'dp@rated valve
g il ot operated, val ve connected to said inlet Aoort of

r@CreGJP SRd5lUuihRres3ER sPWEe s Rutled RPH coRAgCRC i9sr gecend

séustof AUIE sDpHY kk; operated val ve connected to said
exhaust, orifice v irst._ and second actuator

U 4SS SAP9 L SRR T SR ah BB dorRr ey ip Spid Sctuator

ARERBY yese e MR/ Rord GAld @cbedlattMatdr A&t lsufbly IPéHkQIrges said
sard ir of pilot ports connected to sa

arts,
gﬂﬁ@@f“ﬁ%Y@% Pe%eﬁﬂﬁ¥bntrol val ves, respectlvely,

and;  sal Sufettgofiiof RaTdtthird piﬁﬂ‘b erfaterosrial\h“; ¢dhebRE rt@!'seﬁ&' inlet port of
valve connected to said Inlet port of said second

srif furbRiipheratated | valve cerith aelied @oaroé gaid dowrH) rilop ppeyategoaive

&dnnedied tb BhiddxRhlRbrifReiaeLd val ve, and said outl et
port of said third pil ot Elerat ed val ve connected to

sai d $3if 8stgad ﬁewdﬁﬂ@t@r& 4 $HppIv tanksoiiqs carnagiadtarough a
FORTHAG bBEN 45O chitratiall By Bi daittor BMStipoRts, $Ad Pair of pilot ports connected

to said outlet ports of said control valves, respectively, and;

said outlet port of said first pilot operated valve connected to said inlet port of
said second pilot operated valve connected also to said pilot port of said third pilot
operated valve, and said outlet port of said third pilot operated valve connected to said
inlet port of said fourth pilot operated valve connected also to said pilot port of said

second pilot operated valve.
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second pil ot operated valve.13. A hydraulic control
system for a valve actuator, according to claim12,

wob@seDs297 said fluid pressure source is a gas PCT/US2005/010455

pressuri zed pipeline through which said val ve and
val ve actuator control flow 14. A hydraulic control

syst emaf & hird@lcRnREltsyate Y for AGERE GicigitdrOaddordig tbslaim 12,
wherein: said nornmally open val ve connected between

WMSEIN r st and second actuator fluid supply tanks is

an or ls&ldcma/p;le\g@urekauroé iy gad prdsSuieRatgigdiing WrbegR Whith 8aid
val ve gllat or, accor f@g, to claim 14, wherein: said
u

YRVERR "\‘? e\ASUATRRN alization of pressure

bet weed. yahyghirilicsdonBalGystea0fdea ke aiciatdr| ddddrdingR dlaim 13,
nks after said first and second control valves are

&d"to said closed position; and, said equalized
pr essgary mﬂmwap@ﬁwawe‘ dohBbctad BefRRAnBidfristaidsecbhd bétuator

u s .is bI at nospheric pressure through
BURPDRhIAEE SRl ViGe 28 A hylrsuii e cont o
syst emsf o¥ haira@icwpnisitsystear for awaRE GciititdrOaddopding blaim 14,

wherein: said pressurized fluid supplied by said fluid
§dlire source is a gas. 17. A hydraulic contro

syst egafddrifide Valve &llagihy 8t Gdliza@it oM fiesird Bethledh malamrst and

wher ej n: said_(Eres uriE?e fluid su |edct]) said first
SREPILRCRICEIIY SRRY s et e fys&%ﬁl«zﬂ% Eaigp! Valves are moved
@@ggatcwseuspoghbn amgd, said oil being pressuri zed by

sai d %as from said flub Eress re so rce.

hydr a BldLequs qdo@re%q gp 53 \}‘5?’[\?@ gr&% aq:tuator fluid supply

aaa@Nsbre tb atrhdsphelid gresyie iigbigh 46 Rxeduss ahﬁi:e‘val\ﬁet and
second flujid act uat or. tanks_ i ncl udes a manu

oper at'@d /plirsaulicGoptre) sHpemIpER ¥Bive apwwpmcyrdw\{g to claim 15,

MHessittr 1 zed fluid to said actuator to operate said
act uat or bet ween opgn and cl osed ositions. 19. A

hydr agPIdPressiized g spprlied by saidfid aregayrg souice s a gas.

accor dizng\ hRirsliri dohiS sy¥BRY Bt B vakaiadtudtiFPScaafding to claim 16,
di sposed on said actuator tanks. 20. A hydraulic

9% systemfor a valve actuator, according to
cl ai mg3@, pr\é@@fri@é@flw&@hﬁbh@éW%ald"fﬁéﬂ&ﬁi R coRd btustoY Al Supply

to allow operation of said punps
tanks to said actuator is oil; and,

said oil being pressurized by said gas from said fluid pressure source.

18. A hydraulic control system for a valve actuator, according to claim 17,
wherein:

each of said first and second fluid actuator tanks includes a manually operated
pump, said pumps operable to supply pressurized fluid to said actuator to operate said
actuator between open and closed positions.

19. A hydraulic control system for a valve actuator, according to claim 18,
wherein:

said pumps are disposed on said actuator tanks.

20. A hydraulic control system for a valve actuator, according to claim 19,
wherein:

said pumps include a shuttle valve to allow operation of said pumps
independently of said first and second control valves.

21. A hydraulic control system for a valve actuator, comprising:

(a) first and second control circuits, said first control circuit operating a valve
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i ndependently of said first and second control val ves.
2 1. A hydraulic control systemfor a valve actuator,

wa@ompsndedng: (a) first and second control circRCT/ES2005/010455

said first control circuit 1éperating a val veact uat or
to close a val ve secured to said val ve actuator and

s8iugtc? &6 86 aQalvedectret ¢l b4id ¥RRE Aktuathread @aliadednd control circuit
red to said val ve

actu tor en sai d val ve sec |

Bopiadng pa i Bt Elindo fped Sai Sol apewsd fa e ks Rator
val veb) @kui® piedsiralsvarce] osing first control circuit

i ncl udj n ontrol valve having a manually

oper F)eé‘%quéﬁ?%éfﬁﬁ'%l nmenber biased to a cl osed

posi t(uprsawmrtlmmg firstiéghtrol @tha{cmm:i nl et and
outl et port all owing fluid flow(})tvveen

ai d )
out | et (BRI ool oppiAed ok EStih Retingg biased to a
t oI sai doéémpakgmhqlﬁéwnen@ uie ¢I©w b(e/tweerfmresbn@wle% gsﬂsndnd allowing
pi | ot val ves, ¢ re ort
oper at @'gg%'P‘ﬁ%e%ﬁan@Id ?IE'E’L , g%’s‘é’gt 'Ufsadp %I”fé gt cbnfiected to
posi t i suid figid pressute sugirdd; ui d f | ow bet ween i nl et and
outlet, parts; (Hi n_act ua | ose fluid supply tank
Pl ui a g Stabe sehon el e aiedyalss Siniaiits IR BisstiEripr
fluid épevatesdiod aatrolahembel, bizged tdih dlosedppoyitidnabinttdlimgSiuid flow
sai d aé:)t uat or I ve cl osed position; (e) said

val ve SPWRERY I?@Eaﬁ’ﬂ AMPol circuit including: (/) a
cont r ofiif) van s&udtar tloge fuidremt) tank dpRiedondetieas Saibtbtor

e BB e o e S e e Rl e i

f
fl ow b&ttuﬁeﬂtoséﬂ/éivé)ubééﬂpc%ﬁ@na vent port and said
[

I

I

nl et port connected to |d fluid. p ure source;
(19 Gl R e ssent cael il e cont a1 m ng

a pil of) Qrc@ﬁfﬁcblf\ﬁlv@QfatnngIéﬁhéﬁl%ﬂyfob@h&tébpﬂlﬁw @d)ntm?méﬁ’fber biased to a
blasedtoaclosed rolling fluid f

et weekloTaH RASER PTG Mg /P8 bepigen ikt agq fulfes Por&ﬁo@w allowing

fluid mﬂbw bteﬁnekenfslam cSUtI}ét £ 061tgSbri hdSidlinfE o kSinected to
wher eb ‘I‘@SU“ zed fluid fromsaid actuator open

fluid P UTYES sai d actuator to a val ve open

posi ti ,thufof ancBfolith @not@rp@fa@éce@bww é’ﬂilltélb{ng I@qj"lot\/@rbé@re port
controll ed gﬁla pai r €I|Ot g(grtsa OW n

commurPResgte OWé‘PWé%lrI“% &l Biepehiod C'Sﬁ%P‘PS’r'IR"dC@HIS’HI"? fluid flow

tank aplwean i @ht dtidst p@Hgse fluid supply tank, one of
each of said pair of fﬁﬂﬂl ports _connected to said

first GRRHSRLGHEr eRSM smwyctankﬁu'dkvgpna%%dIqiﬁ'caactuator

Pr essufifers By pfeds&en ¢16ide bk Said@ictliatdt dpen FI’IQId%inFIﬁ/ &N Lﬂges said
control valve and said first pilot operated val ve of

each dictdalpytora Yalye epei RASKIBAd control circuits:

(f) a pilot operated normally open valve controlled by a pair of pilot ports
allowing fluid communication between said actuator open fluid supply tank and said
actuator close fluid supply tank, one of each of said pair of pilot ports connected to
said first and second control circuits;

(g) said fluid pressure source connected to said inlet ports of said control valve
and said first pilot operated valve of each of said first and second control circuits;

(h) each of said first and second fluid actuator tanks includes a manually
operated pump, said pumps operable to supply pressurized fluid to said actuator to
operate said actuator between open and closed positions;

said pumps include a shuttle valve to allow operation of said pumps

independently of said first and second control circuits;
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(h) each of said first and second fluid actuator tanks
i ncl udes a manual |y operated punp, said punps operable

W 00030p82bYy pressurized fluid to said actuator POI/US2005/010455

operate said actuator betwd&n open and cl osed
positions; said punps include a shuttle valve to allow
oper a{hHBin0f said punps independently of said first
and second control circuits;wherein; (I ) operation_of
sai d (iopetatiopsf saif fiEst ceniral ciehit santrol walvRstor s epengpsition;

posi ti Qndirdcts filfld pREESreftd Hél@i pR&ESTErEEd hermsaly dpBh I\/QIK/e to equalize

operated nornal ly open val ve to equalize pressu
bet weePfesaiirg bebwenit said agerior pRANILA BIRY tRak Ang, §gid agfugtor close

act uat filig sLgsi¢ tddkui d supply tank; (//) directs fl UI d
pressure from sai d outlet port of said first contr

ci r cui €N diseats Huid\psgspere forg gaig %tlpbreorb%fr%a'%ﬁ"%%qnér% ‘P'F%‘tt control

pi | ot GREL /Y &g PRt PBriQF saiaifitkt Hbtuefdtes Alde bf 28d valve closing first
control circuit to operate said first pilot operated

val ve %RiﬂroéP‘F?}WtPIOB?@tep$%‘%§[§F gilqt gppratacsyalys,@as|oy fluid pressure

act uat @f presfirRe fshidi St dHIIos et fRRKs LRE taNIPBhY supply pressurized fluid
pressurized fluid to said actuator to cl ose said

val ve; toxsaid agtuatoy tayrlpsecsaid yalvg:@ndr essure from said

out | et u@Qﬁrbc@fﬂuﬁﬁbr@sédré %npédld)buﬂé@@bﬂbﬁgal& Ws‘f@llcﬁfopéﬁutéh valve
first control circuit to fport of

f our t hofptaisbfirshpiteal eleruitdp %ldcﬁlofsl%ﬁrtjo \P&r%fewafpe&lﬁtﬁ@erated valve of

seconds£90hkelopehing d4béordoRRBI GHchit &ﬁb&ré@%moﬂﬁlh @liot operated
operated val ve and vent pressure from saj d act

open f Yalyeiasd ypntpressyre ﬁrww&aaqa%léﬁtar wendiyg Sttwﬂ'ft?e*éfhmugh said
val ve; offiausPficatvaf@; of said second control circuit
control valve to an open position; directs fluid

pr esslir epergtiempsaid sesong ﬁewaq'@acwtﬁwapl VRlvsioranepengrosiion;

equal | geqiRIcESHMA Brd2ghreas BaRidile Gseratall AbrAgbpkh Waﬂle to equalize
supply tank and said actuator close fluid supply

(1'1) Bieseedefwesnsais e@tgeﬁpéowevbﬂ#léamphbwmﬂd ﬁahdtacafator close
sai d spaaRdpGPMA@! circuit control valve to said

pi |l ot port of sald third pilot operated valve of said

val ve Gpdiesty ﬂy@d%ﬁﬁfuc%fﬁ@m@laldcw@bp@ﬁ elsaihescend cepfref circuit

third phdied vQIQ@ kAESE P& poR c@@gld%llrcpﬂﬂ(ft bHé@téﬂer%atoQIalve

pressuri ze sai d actuator o | ui d t ank
suppl yoperirg seGondeonirelicicyi t%%edata@?'@é '61 P'{q’é OB%réFﬁds‘éﬁ"(f and

val ve; ?I(CMI flu dg'prréas%hﬁa tt)ldﬂééi,uﬁie,e%é! "a@tufafo? 6b§r°?fll9d @Ub]ﬁlﬂank and

port of sal |'ot operated val ve of said second
cont r oBuRfly e@ssura@dﬂwddo gRidActyRierto gper spid vaeond
pi | ot pﬂed'u%(:%chuY@b%gs&E SR Shiy Blivg p6|'t%$ bé]g thitd Silot operated valve

contro clrcult pera e said second p1 | ot operated
val ve ahepid spgongrasstolraircrif tngaitpipt ReEt 9h6H seransipilof ppeyated

suppl yvél@é‘% Ly 9 Qb cﬁ:@ing frtRBHBSI d%unf 10&peYab 48id s@lé%nd pilot

oper ation o sal manua operated punp on said
act uat operategualvg aridgveny pmsgure from said actuator close fluid supply tank

through said exhaust orifice valve;
(k) operation of said manually operated pump on said actuator close fluid supply
tank;
(/) directs fluid pressure to close said actuator; and,
() operation of said manually operated pump on said actuator open fluid supply
tank;
(/) directs fluid pressure to open said actuator.
22. A hydraulic control system for a valve actuator, according to claim 21,

wherein:
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tank; (/) directs fluid pressure to close said
actuator; and, (I) operation of said manually operated

w@ooos/0e829Bai d actuator open fluid supply tank;PCT/PS2005/010455

directs fluid pressure to dpen said actuator. 22. A
hydraulic control systemfor a valve actuator,

accors@idq&nﬂc@ vahRi dibring, edBRAa8bA ofgreds #E |bfet\r€6én\b%id/ﬁst and second
| ow ng equal i zati on of pressure between said fir

aﬁfaa% Ao ppb ianisrarter srd fgﬂﬁ@ﬂfeﬁmnéﬁol VeSA'H Moved to said
t;porsg(g ggglons%gnd control valves are noved to said

cl osed osi'tion; and, said equallzed ressure between
Sal d Sei SqUalieH BeeEER bERAERR SO WS AT SA5PR oL A LUESUPPlY

bifkd id Bledtiv bﬁc I@fe%*é%rtﬁrohblﬁ 94id RxBaisl offideaktie.
orifice valve. draulic control syste

O v A BudraHIc i) ws@ﬂ o5 yaaRgatot hesarne Wb 22

Rhesshr i zed fluid suppl ied by said fluid pressure
source_is a gas P1%fldraul ontrol stemfor a

ol Vi broap et kP g boseid S pheseOra SAEeS aghcg

pressyig ﬂ?drfahhbi SbritePs)stéifl fiya veliedadtiidtst, aaeutdingeebidim 23,
actuator fluid supply tanks to said actuator is oil;

#h§eRaji d oi| being pressurized by said gas from said

f1ui Ao prsHifedMICRipplS by'sSd fifse Bhd sconarictuaitdrift@ supply
fluid flow through a pipeline, conprising: (A) a

(nksdo S§'§|%ﬂ”‘%‘l’r\/‘%ol W%l l1ed in a pipeline to

sel ecddiy s Menﬁ@'ﬁ?és@bniédab é‘ d @é% ﬁé\h%ﬁ@hiﬁpr@s@lr@%bhﬂ&@.
B) an actuator. attache ve,. sai d actuato

oper &9 nfy S¥HPH 95?%”3'@9\%94 gff’“g & @pg@gdcompnsmg

posi tiAgNSval()safti VB Abiall&d m@plFalne&ysb@mwewdhtrol fluid flow
hydraulic control system controlli ng operation of said

droual sRid AIASiNGai d actuator conprising: (a) a | ower

act ugigyraatahidp atiahed 9% 3ailVERe Sdi®aELABT bPsaBid s Jhive
é}gz an’actuator cylinder housing having a counterbore

AR ORPNLHEY @esed ROSItNS&ct uat or cyl i nder housi ng

secur@q 4 Rydaakid AhtBNSRESRBRd hRirdulitichRfrol®psteAi condrofing
| ower actuator housing; (c) a |ower actuator plate

loreratignisd saidaefuaiefi ng t her et hr ough, said | ower
act ua{dg s ggﬁaﬁ,@%h gS,p,?‘: a second end of said | ower
a e

actu housi ng § lix sleeve secured within
sai d | (A |cgv,qu§»gtL@ orﬁl@uglng@awag@ bgﬁqjegglaqh@gjtherethrough

(b) an actuator cylinder housing having a counterbore extending therein, said
actuator cylinder housing secured in sealing engagement to a first end of said
lower actuator housing;

(c) a lower actuator plate having bore extending therethrough, said lower
actuator plate secured to a second end of said lower actuator housing;

(d) a helix sleeve secured within said lower actuator housing bore and sealed
therein, said helix sleeve having a plurality of helical slots formed in the wall of
said helix sleeve, said helix sleeve including a reduced diameter bore on one
end;

(e) said actuator cylinder housing including a bore axially coincident with said
counterbore and formed on the end of said actuator cylinder housing opposite
to said lower actuator housing;

(f) an actuator drive shaft, said actuator drive shaft extending between said
actuator cylinder housing bore and said reduced diameter bore of said helix

sleeve and sealed within said bores and axially restrained therebetween;
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therein, said helix sleeve having a plurality of
helical slots forned in the wall of said helix sl eeve,

wa@ a00d/0p82bT7 x sl eeve i ncluding a reduced di anet ePCHUSBODON0455

one end; (e) said actuator 1€yl i nder housi ng i ncl udi ng
a bore axially coincident wth said counterbore and

f or meqgpantdefifsrthistbn sRkde 86dlMglyatispoged mdRe ahnuas between said
Opposi ?e to said | ower actuator hou

g [ ing; (f) an. .
oS st rtie Shaf At SAoRbiarara ! e 76ty linder housing,
ext endiaRtadi@itvesiBtonaidbva Gixishy alovexible DA satlicdunterboref said
and sai d reduced di aneter bore of el i x sl eeve

: sai d_.h |

and s&sfURPREUIRGS NoL5iIRg Hb?eégowoatwg@”f'?pﬁeé%‘fr?ai ned
g her elzﬁ% \é_aﬂrécﬁ@toﬁmstlaﬁuegv@haﬁhgm_@g@deﬂm‘ steaportigh ¥xtending

i sposed in the apnul us between saj ctuator. . drijve .
Shar s SERdhe anpies RMsPRsRE Hroder Gveshan A8y SHgeliSieve, said
ho uﬁ! nedu@gi dlametey @gﬂil’on If S4idl racgja&&\pﬁstmélaé\h?/s_e“agn@ ahlseid
W thin sal.d counterbore of sald actuator cyll r .
housi r?gj’“faﬁorrcgg’ﬁoﬁa?égv ?%g FRF%'FE‘SF'@E" ?reoggtgﬂneo?f S@l‘?;qa“g‘éqt‘ar piston
act uatgieviel Helvitig $plaRNIE dTaxialg dBpossiigiad felhmtherein; and,
portion extendi nﬁ into the agg | us, bet vve(s(rél sagd i £ said
act uat(Bra grst fetuafion MeangySecHied [1ag redduges, dramelgt portion of sa

r educesttehitanméion speve iand edbaging daidticlicd siotsph shidrelix sleeve and
sl eeve sealing, on said actua dr.i,ve, shaf

tor | t., sai .
¢ educSRHOAHEFHEURE FISGR SEFUTed 3t ARUARY dBY%%*aﬁ»fp and engaging
?I eevg;ditﬁy)i(iﬁlgl cﬂsﬁdsgd %I(dté 1) sii‘flc! mduedd diamhietsp Portidnsif et actuator

ormed .therein; and, (i). a first actuation mean
secur gUstPp slegvg "‘E‘@Eﬁpé’ d Sg'afoﬁﬂ’%é‘frb?f Sﬁ‘&# ?&%OW'S@&S eve causes
act uatgfatibh oF 5id HcRRYS divd shagagi ng said helical slots
in said helix sleeve and a second. actuati on neans

securlBY selsl hysrapligcppliplsysigM SRKI% and engagi ng sai d

axi al | pg) dirsiepRiedcohdEsntion valees sapdstethddbeasmd edntrol valves
portion of said actuator @i st on. sl eeve wher eby

reci prseiielipg operadign @t avelig@6iuai'st on sl eeve causes
rotati®n afd fét shhsddeati @bnidslivares fuding(iFkt a@d dutlet ports fluidly
hydraulic contraol  system corr_gr,i Si ng: &g_@ fi hst\@ind tod t
secondBAReied! s3jginiPorts of gaif fird @nd sECY SR CLEGS fonnected to
val vesy g@Btor&ddul18o 8 sald Bt #Hd secvad ventast vataéOincluting a vent
said first and second control valves irggl udi

i

ng, i nl et "
and oRITEENGB AN PRATgIed iaHeRaYAl MemPEr biAFet o pipeed position
of sai gelbhtiy RIS BENGeARBId IRkt MR V@tht oI aitbviisy fuid flow
fluid pressure source, said first and second contr ol

val vesbetweengpidpuilel it veRb PP Sind a manual Iy oper at ed

flowc 51tffrﬁ|thfaagh%urm REEpdrated \ahes @8ntaffrd infand outlet ports
preventing fluid fl ow between said inlet a

d | et
por t's HHdly spneggten o betyReh sRiddur Ak QgL pq i optraled by a

vent PRk Presthie pdrf Sterbkidti M@ on@Yr hémBel, 8hid IR @Wn@BI member
val ves containing inlet and outlet ports fluidly

conneckiased P aiFlgsed BRFIERE ween said inlet and outl et
ports EONi@hitRPrddsurs port of said first pilot operated valve connected to said

outlet port of said first control valve, said inlet port of said first pilot operated
valve connected to said fluid pressure source, said outlet port connected to a
first actuator fluid supply tank; '

(e) said first actuator fluid supply tank fluidly connected to said actuator
whereby pressurized fluid from said first actuator fluid supply tank urges said
actuator to a valve closed position;

(f) said outlet port of said first pilot operated valve connected to said inlet port

of said second pilot operated valve, said outlet port of said second pilot
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pil ot pressure port operated flow control nenber, said
flow control nmenber biased to a closed position; (d)

W@ a00d/0p82b Dt pressure port of said first pilot PEEUS10e8010455

val ve connected to said outlBet port of said first
control valve, said inlet port of said first pilot

oper atgdrfal V8ive eBRFEEE I sh SiHatst drificd vAessur e
source, said outlet port connected to a fi rst actuator

f1 ui d (8hSpIdypilohRYessyrE)Postafdald thisd PiletopgFated Yalys gpnnected to said
suppl .\/oduaﬂﬂsor{ btk ¥esMNRpkBA/R, SaitithiaCidiedidaidirRd Bitt

pressurized fluid fromsaid fi rst actuator flujd
suppl yoressird ualgegzogwae%tqw Byid peesguip3auEce; Faid @ytlet port

posi t i QAneétbd t6aisdcohd é@c&atﬁpﬂlild @ﬁpﬁfitéﬂlkf irst pil Ot
operated val ve connected to said ort of sai

secondhpispist sespad aekatas fiigesupplyi tanlb{}{lcﬁlgporﬁme%tp S§'§'| ptuator

secondyirbef PREEGARY Rl ¥em GanRebrd aét0aRPfIGY RapSY tank urges
orifice valve;, (g) said pilot pressure port of salid

t hi rd §5id BCftU%tﬁé ?&ﬂ"’@&P@'éPEEH%Ct ed to said outlet

port qfy sak guﬁ&%ﬂdof%‘ém thPdl pi&t operatSRislvé BbrecRartd s inlet port
said third fpl | ot _operated val ve conpected_t
g

f1 ui d Qreakigreh @qup@ratg%wa'vma'cb?ut%PPrt eB%m%?%@ Rilgt gperated

Secon%a\rééainebtealtalsa.d%*naw ornﬂ&kvauw) sai d second
actuator fluid supply tank fluid connected to sai

act uat®r Sif St gpd ﬁ@@@mqt%%iar fyich ﬁHPR'Y Binks ﬁwa'yscee'aﬁf&ed through a

act uat lﬂfrmfahWerﬁWeﬂ% }éoﬁtﬁtﬂltéd %Vgi%nscﬁlpﬂot%‘cﬁ"llda&é?d pblﬁoﬁpllot ports
val ve open positio (i) said outl et \Fort 0

third %W”S?teéé‘é%'ﬁ'é’d'“@a?% o sAieonEal 2 e§afel§p??ﬂl"§'b’ and,

port o(ik) %@lcﬁoJﬂébeﬁ‘ oP54i@tirs? PRstDpeFhty Rl NPe cSitiedtcaud |S§H inlet port
port of said fourth pilot operated valve connected

sai d eXiFaifsiecopd pileteonpsated valyp porngaipd 2lpa fo saigipiat eeﬂ éPf said
act Uattﬂfrd blist gheratePhMIvE azmﬁssef dl Hutﬂalt )SOFE %ﬂ Bﬁ@‘ﬂﬁﬂj ;Sle @M}Eted valve

a normal [y open val ve control air of
por t s, cosrpateg4p paigrinipl past Ofp%ﬁ'q @UEB @H@&P@@t?%"%'% gonnected also

out | et o%%fot ﬁlé)@ﬁoﬁ%'f ga@%@&éﬁb‘ pllbfibi!@rﬁtedr\%ﬂéeﬁﬁdl vely,
and said outl et port of said first pllot operat

ed
val ve @oﬁﬂfé’t@fe&?'d trst andisegandiflujsratuaier tag mglg@gﬁ@manually
pi | ot %@P?@m@%m &m%%lékéajap Jﬁgéeﬂlr@é& filid BROEid

of sal I'l ot operat ed val ve, aid outl et
port o@otg%tpﬂtqmar@temaido@cwﬂﬁ@rr%&tweewap%a%ﬂﬁﬁq%ﬁpas

sai d 26”|/$§yé?é’rhtfor°éorﬁl%ilﬂgfﬂ9wrﬂdw Prdugh é”[ﬁ]ﬁélﬁbeﬁbdé?dn’@to Clalm 25,
connecfed also to said pilot port of sald second pil

wperaitied val ve, and; (1) each of said first and second

flui %a?cpltnéd&ts‘lgevg?é‘Eﬁaﬂﬂ‘ékfﬂéﬁﬁéd Be%@H%bidyacﬂ%r%g%er housing and
punp, said punps operable to supply pressuriz fluid

saiddewer antwalat Rate; o operate sai d actuat or between open
?Inﬂl ?aﬁfﬁglx%@gg' sﬁﬂﬁatlo?n%il R sBUHEE Y frifdt sE&’lmnb%éérf%Qextendlng
gh a pi pe I ne, according to Claim?2

dvasinrsaid helix sleeve and said lower actuator plate and second securlng means
extending between said helix sleeve and said lower actuator housing; and,

said fluid pressure source is a pressurized pipeline through which said valve and
valve actuator control flow.

27. A system for controlling fluid flow through a pipeline, according to Claim 26,
wherein:

a first end of said actuator drive shaft seals within said bore of said actuator
cylinder housing and a second end of said actuator drive shaft seals within said
reduced diameter bore of said helix sleeve; and,

said normally open valve connected between said first and second actuator fluid
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said helix sleeve is axially restrained between said
actuator cylinder housing and said | ower actuator

wW@b@smes29mi d helix sleeve is rotationally restPEl/nsmong10455

first securing neans extendPng between said helix
sl eeve and said | ower actuator plate and second

i’w thPlts MR Sriffod R é]ﬁ)v% é‘@%ﬂz@cﬁin%f %?édsﬁresl!)eﬁ\ﬁ%!&w 844 first and

| ower actuator housing sai d id pressure
senond actuatar fhHd suRRly ks afteeasal% BrSt ARG a@wn@uﬂoe olg/ajvigs are moved

tbagayoedgggd?égg,ﬁgnact uator control flow 27 Asystem
for controlling fluid flow through a p

accofdicheualzey aiesse bejiMessaid fwcft ang §%C°é1ﬁ@08@tqéiuw supply

ArkyRIIEd % 'aMﬁoe?JFl@f'l& preadli® thfdu@h @aﬁaéﬂa@élrd?lfl@é vad:tind,
actuator cylinder, housing and a second end sai d

act usfis PYhps arestispased ox| saidpetpatar @aks r ed uc ed

di ampgera Bpdtemabr SHLDIIAG v FveBYRighdBipeliR! HedtPdiAgkd Elaim 27,
gen val ve" connected between said first and second
WOPGHE or fl uidsupply tanks is an orifice valve

al | ovhiePs@@Halend ¥ sain é&iua@érec&wsﬁaﬁemﬁ@@bé@nd sfaidl‘éﬂuced
and second actuator fluid s tanks after said

APrefer doate SEsuH b EPY? S0a 1B Rerpad seg IGappctuator plate;

cl 0sggidPsdohtl @Rd of 8hid REIAGH drRE sRER FRMIIRS *éﬁtéhgagin?%ééns
first and second actuator fluid sup tanks 1s b

Iy
fosmad HaoisRB folcengrgg 7 Y FlgaiyR asdap wiawal%@a@% 3 ptegn of a valve

Mﬁgé/@pe,@fgb Aﬁ@é,&ia%gﬁﬁ are di sposed on said actuator
t anks. systemfor controlling fluid flow through

a pi 5@1(-1 W@SS%E@SﬁHIWHPBe@)&FW Hgid REpssUES BOUrSR s 9as; and,
Secoegmﬁwlnsé inefigd aamm @Jwéifd e\4|6w56b@fénoﬁ>er eaidpulmsond

sai d reduced di ameter bore of said helix sleeve and
indeerngtendiyicd spidrfiestandsgrand eomrol ¥@vemat or pl ate; said

secong. %gyéiémsféi &)rﬁi‘aliﬁ%tf@fd vl Weorihed pipkiite, HQ&?dlﬁ@ to Claim 28,

engagi ng neans forned thereon for engaging a valve
whersiliy e adapt er which engages a stemof a valve to be

oper §éﬁ)dflrQVa§cﬁéé’cd'f‘|9tdéﬁIa%n niind oRS 8 pRAlitg 6Frofidri d

suppl i ed by said Eressure source i's a gas

sali dspmﬂpfes'ﬁtﬂr@edd@wbsw ed by saig[fijed apg sgeonsh@ @raﬂql%ﬁupply
efhksdy %ale bdependent |y of said first and second

contr ves 29." A'systemfor controlling fluid
f | owsaie olligging pm%enzeﬁieby srid gpsifrag seisl tyidprassere source.

wher %Pn A §9&#tgmfff>f écsnt.%m SRFOMAY Brdugrd FipefRABE:dNIfg fo Claim 29,

plurality © ers; d pressurized tluid supplTed
wheiiid first and second actuator fluid supply tanks

to sahg fst 4 Qécdng s‘ébhm gané@é&hoﬂbily R&HrH8ing said helix sleeve

pressuril zed by sal gas rom sal ui'd pressire
s plarality of anti-rotation pins.

31. A system for controlling fluid flow through a pipeline, according to Claim 30,
wherein: ,

said engaging means formed on said second end of said actuator drive shaft is
a spline.

32. A system for controlling fluid flow through a pipeline, according to Claim 31,
wherein:

said plurality of helical slots formed in the wall of said helix sleeve have a
constant helix angle.

33. A system for controlling fluid flow through a pipeline, according to Claim 32,
wherein:

said plurality of helical slots formed in the wall of said helix sleeve have a



30. A systemfor controlling fluid flow through a
pi peline, according to Claim?29, wherein: said first
wa@nasse2ond securing neans rotationally restraP@i/ng2005/010455
said helix sleeve are a plapality of anti-rotation
pins. 3 1. Asystemfor controlling fluid flow
vaniablghelix gngiel 1 ne, according to G aim 30, wherein:
sai d engagi ng neans forned on said second end of said
actuator drive shaft is a spline. 32. A systemfor
controlling fluid flow through a pipeline, according
to daim3 1, wherein: said plurality of helical slots
formed in the wall of said helix sleeve have a
constant helix angle. 33. A systemfor controlling
fluid flow through a pipeline, according to Caim 32,
wherein: said plurality of helical slots forned in the
wal | of said helix sleeve have avariabl e helix angle.



