10

15

20

25

I N-LI NE MULTI - PORT SELECTOR VALVE REFERENCE TO
RELATEDAPPLI CATI ONS Thi s application clains the

wheonefiogs3nf U. S. Patent Application No. 10/ 833p@D1S2005/009430

filed on April 27, 2004, entitled "In-Line Miulti-Port
Sel ector Valve". TECHNI CAL FI ELD Thi s invention
relates to valves, and nore particularly to nulti-port

val ves. BACKGROUND Val ves have a variety of

appl i INtLENE MULTIRRORY SEWT@,VAh/ﬁF@e product i on
of oil and natural gas, valves are a necessity in any
oper aREFERENCE DOt REL AEED ARRLIGATEONSNng t he fl ow of
fluids (gas, water, and oil) between wells, ﬂ
vesseTkis apphigatioafciains ﬂ@e‘?enqﬁm@‘éﬁel’mm Agblicagipy ggg)/ 833,901
??Ve'n%'{f?ﬂ |2|05]4?|6H9t?e% “ Une dl i- PbR@ele&BP%\%”' on

urds to the surface), treating the various
m xt upperIcAlll FAD 9as, and the transportation to oil
refineries and gas sal es points. Many production
fi el dghis anventsdn relhtefitoNRIVeS SndvBlotepapcQrHg k@uki-phirthalves.
conprising natural gas, oil and water individually,
si mul BAOKGROYNDOr col l ectively. CGenerally, the fluids
fromthe wells are transported to a central collection
or gavhieed h’age s vafdtyof dpplictiois ineumerofLindistniess &pthe at e

f
:Pé‘gfrpﬁfoﬁré’f %g Sae r%lflllxerglgg,as S\B.PV%E ¥ or%@s\{t |"9 QW%%ran gﬁ]e @3he

sa etc. uction
afaederacdnreomhg the Slogeii@nidk (gas, d;vat@mnd aily bﬁtweemlrsmmhps

LS BTy BBl Dt R PR G By Cer Bty
?Fdﬂdtt(‘dnl(Bnguﬁdﬂiluﬂd temlai dupfacep hmuingnm ws)udmsttmmmﬁ adlrend
or materials requir

he. u
Ao e PR 10 T BTI PO s Yty Yoty
fields boYBistroM duhreRsk veM@pré@sein ¢S domipFIONE nattri@\gs£si] andDSt
mul ti-port valves are, desi ﬁned to hav %tﬂ{um ets
avater ndaiiduglle symlfaggousixgeicoflestiyelyy Senrsally: i Sg@f"tt ¢
AL S8 BraflpbRES tolaRBntfdl @(Wlef:ﬁ&f@r%ﬁth itABn thERMGHe & further
chanmber w t h sel ectively ened and cl osed outlets for

fs¢naragk; thath dorpglsegient #pges ewlom’aﬁw syely apaefining, gssales etc.
'R‘é%rhﬂ ? P BH){ﬁctFog oPEacHiweRGe §éiierta9y Birctkeddb & manifold system

dest i ndtion. Though appropriate for some applications,
ithae communicates the well products to various testing and/or production destinations
upon production. Additionally, the numerous destinations for materials require the

use of a myriad of valves and pipe systems to direct flow to a desired location.

. Using multi-port valves is well known. However, most multi-port valves are
designed to have multiple inlets and a single outlet. Additionally, most multi-port
systems direct the flow from an opening through a chamber with selectively opened
and closed outlets for fluid. The use of these multi-port valves allows multiple inputs
to be directed to a single destination. Though appropriate for some applications, the
multi-outlet valves operate only to direct fluid to a single destination, absent

additional piping and valve systems.
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mul ti-outlet valves operate only to direct fluid to a
singl e destination, absent additional piping and val ve

weymseess3d n addition to gathering production fPaI/us2005/009430

fromwells, often different types of fluids or other
matter is required to be sent down into the well. For
exanple, treating solutions to dissolve terrestria

rock formations and scal e cgnpounds st. be.directed
own horaRen ST BEdcTot AURTHER Svelnre i BbEL,
AGHARFer 2GS AdqYiréd 10 \ba séaus dpvpiatd the welhi Ber''examylefxesating

requi red _to be propelled throu the piping s e
S e R R T
@cﬁﬂn-lﬁ’cﬁ@fd faciliAgt prédidtion. Mcfditwhﬁlﬁ&lﬁiﬁ)é @cgap’eed; eammbwslg iknovlvqn as
pi peline pig requires auncher a a .receiver. e
DpBins P EsT Gt ARYEH ' e OS] Tro el B sysiEsig I
PR B r&BSrided fINRIGH loferBleabat Mfd detiSthutah Nignipyredstice

required to propel .the pig fromthe |gyncher through
(ok- [B50iHRF IinG PIEEASE BIVRe LB GITERT6H:  Lfe R Egguration
RMRRYo Suppbt blguR@lobera@di G4 rm¥IB] ek@endilve, Q6 td ME pRessure

singl & opening to comunicate with nmultiple outlets..
requierid) to areprelghs Pig fauRE jaynchghraugh thepipingpiortag fea¥er PPRign

BFﬂyﬁkéﬁﬁnt to change the direction of fluid flow from
a source is often present. Additionally, w thout a

mul tiggaviaARe! ector val ve, |arge networks of piping
nmust be inplenmented that allow for a branched fl ow
wher e mugapbtt lane haive ali@gubr edndloofeaing t tenowricatalvite
to stop or start the flow fromthe branch to the

BB PN n Al #5158 DRI o8 ALY BE PR UR G MLy A
§}%$@théﬂﬁle&i@%f B twdfonph RiuRg@ iN6ftenQtésentl Mddaiohallys
applications. In one |nplenent%;|gn,,a nuItLgﬁ?rt
wethett e Gruli-apy eolpqirvalyesarge HfMORS BbRIPINR ANSHYY 9w iepise

Qf $110W0EA BraAdHdd ABwOkHeket cdRR bfandiDid W@ired Yoavd itS@leedar
that includes a flow path is rotatably disposed in the

teestapeorsefythe fiove fpmahe bravdh  Heldgddation- path inlet, a
path outlet, and an offset portion Qiiﬁ sed het ween
the pAfmlt-pereselectry VRE Frauess MEtsPactBd AR RI RPN a

b @uhdid @FhlofppHsiRhaNhioat Inpl@amadtios) a moltigiraeletet valve
flow direction, and the offset portion has an

inshides vatveddy Briaean inlst prempditlgandan optld PPP&W‘%QQ lAePOft
gcilgc‘te&tﬂinaQ theludes a flow path is rotatably disposed in the valve body. The flow
path includes a path inlet, a path outlet, and an offset portion disposed between the
path inlet and path outlet. The path inlet has a flow direction substantially parallel to
an outlet flow direction, and the offset portion has an angle less than 90 degrees to the

path inlet’s flow direction.

A method for directing flow includes providing a valve body with an inlet port
module and an outlet port module, a port selector with a flow path disposed there
through, and a rotation power source for rotating the port selector. The flow path
includes a path inlet with a first direction of flow, a path outlet with a second direction

of flow, and an offset portion disposed between the path inlet and path outlet, within
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A nmethod for directing flow includes providing a valve
body with an inlet port nodule and an outlet port

wornmshess3n port selector with a flow path di sppSEUS2005/009430

there through, and a rotati on power source for
rotating the port selector. The flow path includes a
path inlet with a first direction of flow a pat h
outlet with Seco re n of flow, §

D6 priv RO e BB DA ALY s tin 1 file s BdpRb' ke
dbhEtow Mkdchibmt he of fset portion has Iongltudl nal fl ow
direction with an angle of less than 90 to the second
f | ow Ielipledehtations dfnipd vaivernpratideonsowfadyintages| K eparople.de

r| ous advant a For exa .
Veﬁr“?f\']'f‘%&" re gr?r grovbdreg n ac or r{'{)ﬁ%‘lth rﬁ l\rér@%rtlta ong&%?r[v%ﬂnon
mﬁy fgdliteahe myssa@dpm fbmmngms:aroys spacs phmculprlpl ng

AP RunERLt T e et BT TS B R AL AHRaNA oAl

Sensi

RN rs@i&%rht @tmafe aSddidunky, s@menm;ﬂ;ermenmuem alhmw for more
Addij ti onal | y%ﬁ:ertal n i rr?ll enent atlg}?s allow for nore

gfficiens flavy trans PF‘aﬂ’i‘gP%ﬁp PR 8 Ut | ocation to

t t t
ot TIPS 0 O S TIPSRk 1
adtdmbigi r@ﬁﬁm’/mgst andnhdxssaiptiofObtiew. Oﬁat fﬁa@sqs Qibgm@icti@,

and advant.ages of t i nventi.on ap . fr
e Ges ol IR ACa T Ch AR OBt 1eseRARE P g AT
RESGH #dikioN OF DRAW NGS FlI G IA is a cutavvay pl an vi ew
of a 4-way valve in accordance with an enbodi nent of

t he PDESERIPTIONMHDBRAWINGS | B is an end view of the
valve of FIG IA FIG 2 is a plan view of a valve

havi NEiGal A &wensedy glanedtw offp ovay vabyg in@pagrdagge wih an

n way val ve that includes
Fmg%asaé"tgaﬁegfesgrwﬂﬁrén% is an end view of the valve
of Flﬁﬁf’%\wa'r:leg'd vl dfthevaRMiRPRY 1Rl an view of a 3-way
val ve W ed outl ets.

FIG 4B is an end view of
the Vﬁl@?lsoafplﬂ Stew b vl Ghavird alrévedse dirédtidl oPflew. Vi ew

of a 3-way valve with a manual |ever-type
FIG. 3A is a cutaway plan view of a 4-way valve that includes flanged outlets.

FIG. 3B is an end view of the valve of FIG. 3A.
FIG. 4A is a cutaway plan view of a 3-way valve with welded outlets.
FIG. 4B is an end view of the valve of FIG. 4A.

FIG. 5A is a cutaway plan view of a 3-way valve with a manual lever-type
actuator.

FIG. 5B is a cross-sectional view of the valve of FIG. SA along the line A—A’.

FIG. 6A is a plan view of a manifold system that incorporates one or more

valves in accordance with embodiments of the present invention.

FIG. 6B is a side view of the manifold system depicted in FIG. 6A.
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actuator. FIG 5B is a cross-sectional view of the
valve of FIG 5A along the line AAA. FIG 6Ais a

w@bas/1esseav of a mani fol d system that incorpor aEBEUSI085/009430

or nore valves in accordance wth enmbodinents of the
present invention. FIG 6B is a side view of the
mani fol d systemdepicted in FIG 6A Like reference

synbols in the various draw di
el emeriksreigRPPARY! &ﬁ‘ﬁf‘f’ﬁ\ig%%@gsr #“@‘éa‘e l"ﬁe ﬁltg)rpeem%let ai |

bel o | ector I h I
and miﬁo‘gr@mﬂtch{i?&oéﬁone out?IZtVana\r/r{JIntgl SP: et
i nl etlﬁescr-ﬁ;k(aqrgn\oml ﬁ)m“ﬁﬂ’gﬁ}ﬂhﬁfﬁm Sel@Rd valve having one inlet

i npl enentations are s , be under st ood
adthhulrmlnybuaﬂiqune oalet em)mditln’@nnlStSaiﬁbIOWghﬁP'@ﬁ@H% gmpasiingents

dy im é) glﬁOIkSndréa&%%d@%% ldvﬂetulﬂdérHSOJ tﬂ?r%le\nr}‘/gﬁd ifbndi he

TAvent1 on he purposes o
pxtdlmam aml, implegen@tions nidybie dised; in e¢ageftageeowith thg seachings of
ter n her r [ Ld y 30
U5 R, B B U DR AL O
bil,rgat, exchtetr, cnr ang othémealtes ethedmdivimugb)ewde dnyeinitdmatioan@ther

%&%&%ﬁ)g %6(55 ?% &1Ref ggoren?r%méd)sollfg@ﬁpexﬁ{ ﬁ@gl (Js ind®

@llmré@lbmlntis shown, the body 110 |ncI udes an inlet port
nodul e 112, an outlet port nodule 120, and a port
sel ecReferrihd @ FI%e 1 Aahdt B,poratve spaerh ¢00Lih2lufess: tody il K- din the

t,.body. 116
PR PR R B3R T PufGAR G5 poRibablei® AfiEper
#nbBulsnyo, bﬁd aﬁapteed:tdro 3MaTlie 1a1|et gorenadlxlﬁsbntﬂaearpmid.t port body
sel ect or e, enbodi ne

In t

Bt enei a seansstibe SHid e Bk ran s hdle ¢ M oingltet

%&@bé 1q|emlﬁg aﬂ@tddhiepiarﬂlki)l@tenpmlﬁdtgbgdysel&ﬁ)r\m@. ubhi ngs
eal s al so

b PHY SRt PG Y 1] PO LIS 15 THORT

Laakdrao Qouplbd tohBe ek port Baudy 18 1. budliggsi 12D E‘Sezﬂmréﬁ may

flange 114 has an opening 113 that allows flu %iél?rﬂ*ﬂ
y

elie b¢ ing kyded ta pyey e Bdid aig3ihe pR E{ing e inlgg port Bt?&&}‘e

?Jaﬁlﬂgbaqf%evaﬁe%@y“rgg 118 for rotatably coupling the
path”inl et body 114 to the port selector 130.

The inlet port flange 114 has an opening 113 that allows fluid to enter the
valve body 110. The inlet port body 114 may also include a bearing 118 for rotatably
coupling the path inlet body 114 to the port selector 130.

The outlet port module 120 includes an outlet port body 121 and a plurality of
welded outlet ports 122 formed in an outlet plate 126. The four welded outlet ports
122 are shown as welded outlet ports 122, but any suitable type of outlet port may be
used. Welded outlet ports 122 define outlets 124. The welded outlet ports 122 may
be adapted to be coupled to fluid destinations (not explicitly shown), and each outlet
port 122 may be spaced radially outward from the central axis of the port selector,

herein labeled the “X-X axis. Outlet plate 126 is attached to the outlet port module
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The outlet port nodule 120 includes an outlet port
body 121 and a plurality of welded outlet ports 122

wo oooseaBsBn an outlet plate 126. The four wel dercDU$1084/009430

ports 122 are shown as wel ded outlet ports 122, but
any suitable type of outlet port may be used. Wl ded
outlet ports 122 define outlets 124. The melded out | et

ports 122 t ed be cou
L isedeome Iehot heltmeract [ RymSHEMY Siabl gl Biprnsuer
BOA dcreld BollByit £ BHRASREhbIyAGH oaﬂelr yuible\Bastahef. r om t he
central axis of the port selector, herein | abeled the

" X- X' Tiaxgost. seleutbt E30 mpdyelieen rﬂzﬁ&blesnaﬂlieadiatenicludestaﬁbvomﬂtﬂ &2

ort ul el [ f ast.epers The £ 8
BEpes e, ot MebBe BOp Rl G0 3 ala e P kAT ARE S 1D
Bfning 1N Blto arobfitel gluralitg e fbiltiets 104, Dhdygurt slectoalbd®is disposed

(EESAREN TN R
$ Lcdhdttedutletgorf hedulpEI0h The Bowpythall cﬁcymmehl eithimahspet of

fluid fromthe o luraljty
et B oa oot Jedhauia Shan o dieL Bt 1 iRk
b&goy M /aclaad l@ﬁ@tu&ﬂ@lmd\nﬂﬂiecﬂldn %&&52&%&1“&&15151 dbBfines an angle
portions of the inlet port nodule 112 Pﬁg ‘M$ out | et h
9@? fessthentdegags framdhs qegiipl onetuding axig ftiptlopRat
ﬁ’% ltnay$§é Sfet Bl tb PoviRToRnRBchidnHeBieed 8tk opaniR@ 1B Ahdtohebf
6, and an offset portion 138. Offset portion 138

itlwcplltly@lés‘ ofoytistsgi2f udhmeffset pastipndlds ecanelsd Svthﬁt 3¢ port
Félc?cftcﬁrlgg SerQ%deV‘n%”l @B VARG &Klyd10fthd &ﬁ?odti@@mé}ga}dw@ﬁ&i

romthe central |ongitudinal axis X- so that the

wntbwnpaf the pBGrlisagr dydete ho4: alisldisiongflypp bljadse Sudaima Amesbs on
%ﬁ ?ﬂhﬁgﬁipﬁ%‘: hl&u?t v t}{%g;%thocl‘utlm%ﬁé MIRbd §¥th B

fset portion 138 Is angled so that
aBmkheu@@ﬂﬁ7smﬁhmimaydﬁnh¢gﬂwaw&medOQnth|n the val ve
body 110, the path outlet 136 nmay be aligned with one
of t hén pivantaé oftheptfstipirtions] 3@2‘mmg\a@| ml%% kg fhan 90 degrees

thzﬁ%?xgaut? H%zﬁ?on%%gchr@y ik 5@@&1\)1& ! Hﬁe ?d?ﬂﬁ& fSigh 4R

out et 136 is al |gned wi th the
bhlwmeanouml gt pmzble rfopip¢ serapenaypipging “pige as/%wx/@zresyst em

5%1?18{15?[1 %drre %)argﬁle g%m%glﬁn Qxfd&s?&t is P 1BélggFo}gﬁ%ﬂﬂ%hElgth@n

ess egrees s t | ) )
plpes ﬁdﬁm arpmellscukahn(ﬂnsr 1h@mai0bthng>pg'at1wr@(be' iuging greasuplppigﬂmd asa

BFO{B %cgcé %E¥ orpf[‘tﬁré}a 1veZy %%Sptgp?emnel 9 ? eﬁgoglgmesc% 8’ f d/'\
Ibﬁa%le:{er s@&pélﬁectdﬂvet hia ap@irdapbewith tha qbtesemynventmrr thqtsmaﬁftryhe
gxﬁgcfe g ltLee l(cjesstt ere%l{gunt OP résistance a pipe scraper, or pipeline “pig” encounters
when passing through the valve. Accordingly, an angle 6 of greater than 90 degrees
may be prohibitive in certain applications. The pipeline scraper may be propelled

from the launcher or toward the receiver using a pressurized fluid source.

Other advantages of having a longitudinal flow path with an 6 angle of less
than 90° to the first flow path include minimizing scale and paraffin deposition in the

flow path due to minimizing pressure drop in the offset position 138; minimizing
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pi pes froma pipeline |launcher in production
operations by using pressurized fluid as a propell ant.

wo\emsnesssml |y or alternatively, the pipeline SECEPE005/009430

coul d be coupled to a pipeline scraper receiver. In
accordance with the present invention, the snmaller the
angle q, the | ess the anpbunt of resistance a pipe
scraper pi pelin rs _when,passi .
RFoh ghine bl Ot S paiy e Qe gt §ang 1 efins
iR aiRe 1208 800 R iIXBY tHR®fREPbHh IBYE i n certain
applications. The pipeline scraper may be propelled

f r om nhke dnathodivhent slarwnt evatchtor halprlieg ¢44/sdispeiedg a

pressuriz ui.d source. t ages..nf. ha
PE Gt b9 B AR eSit hoan 4e SHETRRRER  Bhe R LD
i@, thBepdniyoké 144 ﬂw“@aéthudnabdnan@e tcnbe”trmsmlmg fiooed @taaxnml

paraffln S|t on|

pree SOYree g\‘og%owlq YRAC ?"F Ll)g %Sgrsp{) qat‘lta% suilégle connecpor to enga
MenéeM Zdsngeneasivatdr oduplifg 14 tarthaporvéldemr 050 ishetakll orthin
path in the offset portion 1 reduci

T he .
Fieelve Resal 191 e 3o ekt A6 Ay bhaiegrd Wik oBer iR oR2SE of

bt EMLiiRRYy (BEWWEed ANlefsdrtd abDlor@edipl th@@dlp%e i136. This
di sposed circunferentially about the Bort sel ect

alignmeniyalloms ﬂ@MPlpgﬁﬁ*HPP%WHCP PYHets L6 Q8 b §tops bmﬁ@%

ORfR 1ypke 146 allows rotational energy to be
transmtted froma rotati on power source (not shown)

Vi a apnGh@émbodifért shd@@@fthe poFt s€6NQT136 i dpakibk t6 angiehe Gow
to enga ge the teeth 148 of the. act uat coupl

144,
pathil BEWEb pre fdpwcqulpts 139 afthough ingthe € %Eﬂ’fﬁ‘ﬁ“‘gh%gfg Sray ke

lﬂ‘%gfy ridQ thah rf@ur%@tl@is P14 fofthedlvdithifRY ot pbit aiAdleRdh one
% lurality of outlets 124 defined by the wel ded

duitienallyooutist seals 16hmapbe Fqyplep & eﬁ‘éedp%'@tepomézz fehingure a
éﬂ rtiec%rl Q%(ﬁ lﬂé%aﬂpl PaAFRn HURMOP PN QHérlthvﬁth the

e st oppe [1nded outlet 127. In the
enﬂtnbdontrém Bieoarh, mllﬁhe34|d7@$ ¢ fissediecstion ofifpov 130 Bydt abl e to

Sl ntlalﬁ/ pala @l P ity %{fhd%ﬁ 20k GON! TRURLR bR P

her e her e na% be nore or
Ihﬂs:‘,eSsetdnﬂrdnfectwn B ilowel5a thep it shlgstantiallyaratiehtotthrefinsi direstion of

@ghbﬁggdUIS“ ‘%%Héng%lgﬁQh%¥g outl et seals 154 may be

por 122 to ensure a

pOSI “I'N rﬂ&lggbg)ﬁ %fe&?l r Wity OblaﬁﬂfrlcﬁWepaa{r&hnl@t?l Wb@ﬁbt&cht%

| ow a gned wt e outlet port 122. The
mhthbly nbugide th8gorh asteca)rﬂae sithelpytistparbmodiie Podyh215Bhe hat

tinnion pin 160 may be either adapted to insert into corresponding pin recess 162
formed in a portion of the outlet port module body 121 and a port selector recess 164
formed in the port selector 130. Alternatively, the trunnion pin may be formed
integrally with either the port selector 130 and adapted to be inserted in the pin recess
162 or as part of the outlet port module body 121 and inserted into the port selector
recess 164. Additionally, the outlet seals 154 may be adapted to provide pressure
against the port selector 130, in order to maintain the relative position of the port

selector 130 within the valve body 110, and/or to maintain the alignment between the
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substantially parallel with the central |ongitudinal
"X- X" axis. The path outlet 136 has a second direction

wobkoobhass3152 that is substantially parallel topehes2005/009430

first direction of flow 150 but offset fromthe
central X-X axis. The multi-port selector valve 100
al so includes a trunnion 160 adapted to rotatably

3PP Sndirtormamon sob Sl oy ThEMkeFhaR 12k PR ©

lir@talléusertlﬁ ohedrend@©thae spostdhengntipi ports 822 sk ohsﬁnpﬁlemnmdlqnnan
ort of the out et port ul e. bod 21 and a

B b B oy el TSRt e R e e fBepaps

13DwitvhRh ntahstaaehynd/bmommmabmewnﬁngwmssbe: wicdrimehe valve

i nt egral with either the rt selector 130 and
8% Qérop%;en‘geémghrggptltiedpp s)(&g pin recess 162 or as

t tl et t
P2 B AL P TR O 0
oMt-Ket a)ﬁs&alldshamﬁéf su\ﬁllyinﬂizelyadaﬁsberdlm g)feﬁgmv pfithe pales glusteated
t o] i
PREITS arad aBoanE Fuste 00 lodes of < Bhfeioptsn TBisM R dhue
E&? V\rrggiﬁlv tarll’ldj?fky pdri Bod@lechrofevemedifadrm ]E}ﬁltcﬁnﬁgwata)hnlgrsmd by
e 0

Ss anand . Foreboah BHioh e s Myl DT e vy
\g‘r%gl'ﬂ)oﬁ ﬂlﬁ)dﬁfe 2?0[\@11£}h1ﬂ81u@matpfhfralttp of i;hwt b&ts Qntigptddtd.bel n

| enentatl on an_ ou e se
§@mlqdrr1fg 2 Huisirertce, @ad ppegings @%‘b% e mseégplaf%h@g%\'ﬂ |t
BBJnMg% 024 idy B hdhpiel k& EbrietponB Sititlal fRét ddeetioarof ﬂBQ\QBQ'e a

seal Tpr even¥| ng pressure within the valve bodg
kubstenesibyenarahlgl tP theelinl @ity e%)x mz of ihP @alvebody 21
illustrates _an encl osed val ve st ilﬁ ng a

cent r Bastengrad ¥ may Rapsed e cogple t ngp é9| gnietport module

sohst aef h@dhlcm&%wt ARRERALO G thedlilet &t MbALIB le/ad.d(ﬁhonally,
i [ 'ustrated | A and I B. Val ve system

|th¢@nmél§1€awhém§ armlws!émn yletfiangs2 {wl%m wé'@t %‘&rff’”‘ﬁ‘@dmf@
gl%%hn RL ol harfﬁlgqli'h fir @E §da'bﬁ:¥1% %gleftﬁ@mw sten[g 200 to an

guration | ustra | A and | B.
@ssanpﬂeda fluid glestingiom(not emeh%dnr $1@wnb oTlte avdefflé cquplsds toa

ec%n(??n?&%tlgy ?1} fﬁU\f&SOO %@Ech?’%%&t&t%ﬁ@ ?arml &Jkhk Rk Hﬁ&%o@of

adapt e be coupled to
dlofNI 215i2dAi§o mptshowa nﬁdh@ﬂe\n ipath $orad withinthelperhsedastpr gpGithat is

ach of t
STl RS B B g e o
Slubs/hanmqe abwyathasimilhreth tltea)ne Ha)medutrr@tbrehmrglmb@dl FRaf FIG.

>1<A IS rotataf)ly annetd Qﬁthvo%l V? the pu¥a11%y of openings 224.

Additionally, in the embodiment shown, but not necessary to the operation of
the invention, the second direction of flow is shown to be centered substantially about
the central longitudinal X’-X’ axis of the valve body.

As stated above, most features of the valve system 200 are analogous to those

of valve system 100 as depicted in FIGS. 1A and 1B. As such, the valve system 200

also includes an actuator coupling 240 that includes teeth 248 that, when coupled to
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Fasteners 228 may be used to couple the end plate 226
to the inlet port nodule 220, as well as the inlet

w@ooos/10838ul e 220 to the outl et port nodul e 212pCT/US2005/009430

Addi tionally, the enbodi nent shown includes an outl et
flange 214 with an outlet 213 forned there through.
The outlet flange 214 nmay be adapted to couple the

val ve system 200 to an associ at flui stinati.o
AR PRI dRGtge Pog eaat £k sosh e Lef Sy
Ma$ 66 AFhedivitR 6hd OMhOplufaliGer3péhingsldeh i's substantially
parallel to the first direction of flow 252. Al so not

; gngthS. 8A em{j $E)Wugtadtharf dtermatt embiolinent e yabretsyseh 864.or
that. is adapted t [ b f
Rl 3B i PSR 3R 5 AR G S

Héﬁ\glopiailgde @if difd Ip&ite. tRatlieR éhcovutvedgper Bodl inatudeefl agehaslet
nunber of FI A is rotatably aligned wth one
Bina Braratoess Topeed el ngS 3 hadrirBHG A e e
R15RQE bEBN2 1 Py fltbherd 028, REUHES DAY rit€ts,toh ethepwitaiile on
of the invention, the secggggﬁi re

nv [ f ofl [
SrisFis 1 SMeT ¢t e SEBIDORTH IS P Bl et P00
hRNQEL MR ab4 Xapdd t@ ikt Afid pRRing AhreSghRElyalveAs/seinaneto a
above, npst features of the valv

tem 20
Anid| dsgnation: Fhelyidorothey ppe engﬁﬁ%%ﬁog%m&gi%%?% ann
Iggegﬁn& dz'lé\d’elﬁh%dl anARetS146b 3 uhBupad MehSHEL BoR ROBuIabSH 316

Udes an acfuator coupling 240 that includes teeth
piide irtitportwitrdnle o upT el vsdadnd t e aspeantlsddyaising t o

ELALE 330 B fh%%luﬁﬁtpgft nfodfle $8dy Aotk ibQMriAsduldE20
sahovvn, may be aligned wth one of the plurality of
aptén :jn_rlrg po2 ipduleib@®; 3 BmfshedniBEpar] mediie Hi2e Additianillyr thapert
e Laent j ki

SRR e e oY EauHL SIR Vg ko RURDHSLBREE N
switaneamoPedyake 846 disposehwithideheainlebprdt mpditlebodatl Rekport he

val ve syst.em 300 incl ud fl :
Fab T SRR VISl BE PR ORI
gﬂzé gth@toﬂﬁﬁubﬁﬁgbplﬂt the pod sélectdy3d9 wal2 frl]otéhgla tfiswpgthffased v thén

, Suc olts, rivet t ' I .
ihespgrdor Sommia q bt arateyBhahin g Rl seete v
3kt (o dobghowah Weth susbane AORAliytloudes3 Bt | et s 324

adapted to direct fluid passing through the valve
syst eRIGHMA &l 4B fllustiate dhedteinatite rowlti-poHealvE aysteno#00hater

R L
infaked26 R0 EHe ol pog nixaidle 430.6Additionally, no trunnion pin is present in the
embodiment shown in FIG. 4A. According to this embodiment, the pressure of the
fluid moving through the flow path 432 provides the necessary pressure along an axis
X”—X” to maintain pressure of the port selector 430 against the valve seat 454 when
the flow path 432 is aligned with one of the three outlets 424. Similar to the
embodiment shown in FIG. 1A, the flow path 432 includes a path inlet 434 and a
bearing 416 to rotatably couple the port selector 430, including the flow path 432 with
the inlet flange 414 and the opening 413, respectively. The flow path 432 also has an

offset portion 438 that includes a longitudinal flow direction YY" that preferably
8
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of the inlet port nodule 312. The val ve body 310 nay
be assenbl ed by using fasteners 328 to coupl e the

woiobeessport nodul e body 321 of the outlet poreCcToskobz009430

320 to the inlet port nodul e body 316 of the inlet
port nodul e 312. Additionally, the port selector 330
may have actuator coupling 344 having teeth or gears

Srlnct 0 BTt EsnieRo0 S5 Pao e et PR ERELOI DR o *

fHat At NN PathBOSFIGN proidecogficatibrabdiweddahd opehin@Uh@tnd one
sui tabl e connection to the actuator coupling 344, the

pothe PuElibeeftig8824i 1| rotate a f|OMIpath f or ned

within the port sel ect ar _to that,shown, at

ool ong nBmenigiontitistpd i pidt A% 78 aelifiot AV pEBOHE 3

R@hinSs@wBd yodet4a6 engrovitie tdtiop loﬂfhalad:ttuycomfouplurtg s SB&MJMZ
FIGS 4A and 4B il lustra %@ an al ternative

oo %hlgg%‘{‘*@rﬁl%c?ésothmw [t s rethat p8Ut5F'g%{ 443945
%]‘n'taﬁﬁe‘a 1@)&0? t4l elatfvuttd g v@l@é b@dy4€ﬁ2 dndroretcht her t he
end plate the outl et rt nmodul

peseruE sk {iig 9nterﬁ &%@%meﬁ 446 R the inlst gegt moﬁr%‘% e

enbodj nen n FT

enbochrEneA b ghieag gt AR Rttt Greallo b mamgh

thRiplilaQ¥h GahdiptBtiRIop Y3 TiBsa ke sPBar SR I Thee\es Systetn 560 is
along an axis X'-X'" to maintain g S gi§ é,the org

bt deseahed4meonigisti the crgs SFEIENQRA bY J K SR dhe FiRe” FFIRR
RALR 376158 iBlitane ndblhor® Pt Rkedsdes 6L orard auihk emse 14&4/
Simlar to the enbodi nent shown in FIG I|A, the

BHQ of thamlyarybamS90 aAp AstHAtPTINg: 08 ey 4 d1sROKE &HF el&%ﬁ“y

| edceGiseh d th Réckivelh g
gtﬁ ﬁ%%&vﬁggy t&%g t%tmeﬁltdﬁﬁil%m?etc flsgnaggp%ldf and1 t he “

é@‘é nlﬂlvrgl uztsrsmgrtbeslpwﬁw st the TagessfSP6R Y9git 430 4% 2te fled¥rthas
?{‘ec%r %rthé g{l eéﬁ)%g/%lﬂ@{o 4136 Hé%%/ [?atﬂ MNYihidd 'lsni%}med m

rec I on f erabl ydefi nes an anP
dfe ploesslectthlaﬁogma dioglaetashipn @rﬁw few pathtl pAPf Flen i ttod mlaqhe

Bl B LSBT gL e gty
Helwededtoptiefponsis226dfshed@dlet dont roovld 5201 enent at i on

illustrated in FIG 4A an actuator may be | ocated
VVI t hi Akay &T(hse)dalwlb@elnelm@dt dsdepicied she ks at7P sray spuplibe

ae&}%c ?8 HP ttl;l g&flaﬂﬁlg ng ﬁghzthﬁg& RS Ry @?é is+8QtaRY

oV at t ort selector 430
Itlﬁit ﬂiﬁlﬂlOWEpathed alngnegtmtpene p)fhytsplgatlltyrqf |oatl¢t$)5122t, ong ¢fawg apwe
?é%:géls sur aces ljn%urw por? tects? 562 engages the lever 564 to stop the rotation of
the port selector 530 and therefore the flow path 532. The lever system 560 allows a
user to manually rotate the flow path 532 of the port selector 530 so that the flow path
532 communicates between the opening 513 defined by the inlet flange 514 of the
inlet port module 512 and the outlet 524 defined by the outlet port 522 formed in the

end plate 526.

Multiple port recesses 562 may be formed in a given valve body 510. Where

multiple port recesses 562 are present, the lever 564 may be removed from a first
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pressurized fluid enters the cl osed yoke 446 of the
inlet port nodule 410. FIGS. 5A and 5B illustrate an

WO moositess3val ve system 500 that all ows manual  PCT/US2005/009430

mani pul ati on of the port selector 530 by a |ever
system 560. The | ever system 560 is best described in
conjunction the cross section shown by FIG 5B. The
cross section A-A" of FIG 5B illustrates one or nore

[apireseaT 64 R themgpiatop Fing o0 47 {IFEMSAHNDE SERIY OB 1tPseucttye

YL MEeeSY e MR AR tuatdP riRe § 68ab Qllow Flthe@dhuabstdtien df sippsied
circunferential |y about the port selector 530 that

peletardde a | ever recess 566 adapted to receive a Iever
564. Upon inserting the | ever 564 t.he recess 6,
a useflGoaf Pod & é”‘gﬁ@e ﬁBPP‘f%IQIS%S&%%Mﬁ nGorRarHcY he %
¥@41M?tob@éﬂ¥ho’§ﬂr@intﬂ% alveGRstéh QO(f bﬂWGp MhTﬁé@stemmhndlﬁdes a
formed in the port selector % siml %%% on
yalve badyfol aw'tbaw hnlatsﬂ.?rtdwodpleén F"K’ aw' g1 ROgrMe %;t fRutlet
Q&Itsl &b a(ené?l'é;f)t@ X R BeQ:'othlh’d RHANE)pipks 7 10. 0R eheddmBddBnent shown,
pluralit outl ets 524 defi ned bé:the melded out | et

puttet §1P§52%1 Ocre gawiled ( flastingsiop flangse o desgpasion Ringg v &P rray
?rhr?‘sgmkp Ruide Ioﬂ‘lgrerqatteA%ra%Qh&f Bfdugtt e vKIoY b&K D IUHY)g@xQ V%

ort selector 530 to the actuating rin
ua”ferlmdrm indes |ﬂ@@ge<ﬁ14@ad)ls| agaptest tatbe gowdedith mlettpl"R? 1P W'b)a‘t h

'ﬂﬁld% F&gﬁﬂe \‘lebo% %lmhr&%ﬁ aC&gEﬂéan of outlets 522,

port cess s 572 in any port recess

5 6 2 ePRARESselebBr 53?)"1@ BlS?&éd WthBtRPval ot P Bf lo@Nowfthe he
port selector 530 and therefore the flow path 532. The

Is@mwe myslpelmx@e@ thg flydpasaing gupughdhevapnitold Vsﬁe@t &0e Fohe
{( {1 Ectg%gr Rliptk 40 Ashose& LGSt e pél:% Qelé&oﬁ&@tmagrb% acted

ni cates between the opening
dp(ﬁn hr}eam da;emahectuammgmeamsamgb agad geapfbettfrhainnoreathes sy itable

6%} #mg é%:!i%s SO %att tﬂ? p(?rﬁgelle%{or %g(fl arﬁ!ieafﬂs Ejatllk}\’/ﬁcirh@%fhgf‘égglr%%gh
(€53 espﬂeslyfsﬁavnjmyaydm alhgmemte»dth ame af gne\phmalinabﬁ/@tlbuwts $1pto
ere multi ort f inle
Pk Fegeamilly BT ST B Tt B PRIR Y2 e ity
ipfpet7be@ thaggh alteﬂﬁamfottgsystﬁﬁ 680 b 4 desendtiod pipat’d2.a second or

subsequent | ever recess 566 in the actuator ring 568
to aIAmumbMﬂﬁhemOMHMMabfmomatmamf@?éMﬁedgﬁﬂbﬂ%elector

?‘%&?“‘ie,’?&% }ta\aﬁ\g? 5 ers?ood tl]aq%g)rlo%ts i ffzgt% %ag; e Yilie WihoR

val v
departing from the spirit and scope of the invention. For example, in any of the

disclosed embodiments, the first and second directions of flow may be reversed, so
that the outlet flow is reversed to be an inlet flow, and vice versa. Additionally, any of
the valve configurations may incorporate welded ports, flanged ports, or any other
suitable coupling device for production applications. Though only 3-way and 4-way
valve systems were disclosed, it should be understood that any number of outlet ports
or inlet ports may be incorporated without departing from the spirit and scope of the
present invention. For example, there may be multiple outlet ports and multiple inlet

ports, with the flow path including an outlet offset portion and an inlet offset portion

10



simlar to that shown in the valve system 100 of FIG

I A, The system 600 includes a valve body 610 with an
wo miostiogssr t nodul e 612 and an outlet port noduPEr/62005/009430

Qutl et ports 622 are adapted to be coupled to outl et

pi pes 710. In the enbodi nrent shown, outlet pipes 710

are coupled to destination flanges on destination

pi pes 712 to transport fluid or,other t

5o thanmpiplecsguresiad GRSTNRRONS Z13Y 851 BEAE 1 @éﬁéﬁ%‘?-n.g 613 is
Ac%eaﬁgy, RhénflodintcARGee Witidin afedcope ofthepfolénvinpclbiens.
coup toinlet pipe 700 to allow fluid to enter the
val ve body 610 through the opening 613. The port
selector 630 is disposed within the valve body 610 to
all ow the sel ective mani pul ation of the fluid passing
t hrough the mani fold system 600. For exanple, an
actuator coupling 644 di sposed about the port selector
630 may be acted upon by an external actuating neans,
such as a gear, belt, chain, or other suitable
actuating neans, so that the port selector 630 and a
flow path forned there through (not explicitly shown)
may be aligned with one of the plurality of outlet
ports 622 to allow the comrunication of fluid or other
matter fromthe opening 613 via the inlet pipe 700
t hrough the manifold system 600 to a destination pipe
712. A nunber of enbodi nents of the invention have
been described. Nevertheless, it will be understood
that various nodifications may be nmade w t hout
departing fromthe spirit and scope of the invention.
For exanple, in any of the disclosed enbodi nents, the
first and second directions of flow may be reversed,
so that the outlet flowis reversed to be an inlet
flow, and vice versa. Additionally, any of the valve
configurations may incorporate wel ded ports, flanged
ports, or any other suitable coupling device for
production applications. Though only 3-way and 4-way
val ve systens were disclosed, it should be understood
that any nunber of outlet ports or inlet ports may be
i ncorporated without departing fromthe spirit and
scope of the present invention. For exanple, there may
be nmultiple outlet ports and nultiple inlet ports,
with the flow path including an outlet offset portion
and an inlet offset portionso that nmultiple sources
and destinations may use the sane val ve system
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Accordingly, other enbodiments are within the scope of
the following clains. pWHAT IS CLAIMED I S: 1. A

worosilegssr t sel ector val ve conprising: A val vepdiDug2005/009430

i ncluding: an inlet port nodul e having a body adapted
to connect to a fluid source; an outlet port nodul e
having a body with at |east two outlet ports, each of
sai d gutl et g¥{ts adapted to connect to an outl et

f1 ui dVIATISSLAINMERLY a port sel ector rotatably
dispo ed ip the v ) ort selector being a
r ot at bI e Mb?orﬁs@fxec%vgl}é? ) ”531 h there through,
sai Alvillovsdpaidiudirgyi ng a path i nI et; a path outlet,

sai d pat secon qw dir

said Bt oul Lt MaRu RSO I SRS A Pla oy

and am @ftlesgirt mmhﬂe virg asad g edth tahlease tvbceometepprtssaickﬂ of said
of f set

0 Ion't ipal .fl.ow direction with
R RS R a@@%ﬁéﬁé@%%ﬂ%é Wiret flow
di lﬁﬁ;ﬁ‘drtl sf@léctﬁﬂrota'ﬁhﬁy W gﬂfdsed mﬁ%ﬂa&iemohﬁ s (pblg Beﬂedtdir;bep@ta:ﬁ
inlet o e rotat e er osed.in .the inlet
R A A R Ak et it Tt A
menbes pith indtsposed in the outlet port nodul e 3 The

valve of claim 1, wherein the valve body f
i ncl uegh ﬁwlqt’r?PétPa@&'HFH@S & pespnd. éo‘% ABtaneY éﬁapfya”y parallel

a kgned Wv Birdchien;pag h inlet of the rotatable menber.
4. The val ve of claim 1, wherein each of the at | east

two offt o1&t pwtansdisresethsre befveen sid affeyprtionhasts lppgitudinal
PR YIRLU &Y ithOhn ahpr% of REAhAPYEIIRIDRY thand: AOe dREctidn.

plurality of outlet fluid destinations. 5. The val ve
of claim @hefMT%BEElaﬁDWHeﬁdlmme@ﬁthﬁkﬂéﬂcﬁthe&@ta{ablélnmﬂﬁed

wi thin the val ve bad %he out | eg %g pt ed .t
ShpuEain e SN PORERGRANGINE OBHe! PHE oG FeirEs TEMHBLE e
ra%5$s%dﬂﬂt@lebﬁtrét}4@kf¢1@dlh@.dy; 6. The val ve of cl aim5,
wherein the outlet seal is further adapted to a seal

3. The valve of claim 1, wherein the valve body further includes an inlet

opening that is substantially aligned with the path inlet of the rotatable member.

4. The valve of claim 1, wherein each of the at least two outlet ports is
adapted to be aligned with the path outlet of the rotatable member and one of a

plurality of outlet fluid destinations.

5. The valve of claim 4, further comprising an outlet seal disposed within
the valve body, the outlet seal adapted to provide a seal between one of the plurality of

outlet ports and the valve body.

6. The valve of claim 5, wherein the outlet seal is further adapted to a seal

preventing pressure within the valve body from entering into an outlet port.

7. The valve of claim 4, wherein one of the plurality of outlet ports
defines a blind outlet, said blind outlet adapted to prevent the flow of fluid through the
flow path when the flow path is aligned with the blind outlet.
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preventing pressure within the valve body from
entering into an outlet port. 7. The valve of claim4,

wobkmseossspne of the plurality of outlet ports Bef/Usmss/@9430

blind outlet, said blind outlet adapted to prevent the
flow of fluid through the flow path when the flow path
is aligned with the blind outlet.8. The valve of claim

L ough t nERPRbRSBRER b GaRyS o s ShPRRI TR

%ﬁsfs@?ﬁﬁroﬂgm@ IFlo®Gathyof hePlaBe 98 bipelihelskrapet.prébellddiey v al ve
claim1, wherein the port selector is rotatably
(PEﬁﬁiH”é%fj #4dt he val ve body by a trunni on 10. The val ve

of cl rising an. a

ot at Png. < Hie ‘AbEAE SFL istes fepon MR Pl souaypa o
e vaR®oabyetrodnied. ai m 10, wherein the actuator

i ncl udes an actuator coupling connected to the port
sel ect @)r aTiub valvd roif vieinmi,cfhiier swnar@argtaedicm@tor tor sntathigythe

age ua 12. The valve of claim
i&gt %ﬁ m erwalgngh&vﬁa %Rdﬁ I's encl osed within the val ve

.body fﬂ%evam'oysla&f 5 v@ggxr;ltﬂe aegm%m;{qmu&eggn AGhHat or

is ex erna to the v erein the val ve
lbowhying naringdedtoghe patsstectopand 4 dWetnirshansimadapted torogatahdyy e

%B%eatg% %@tmgtorgowﬁlléé.ng. 14. The valve of claim1,

ris an outlet port seat correspondi ng

to ea b of ritngIvRIoHE RNt 1o/ v@\terem"t“: slrudt@i &ad@@@&ﬁmn tche

outlet port seats are adapted to maintain

ahllvghq!rb'nt of the flow path with the outl et port when
matt er Pa55| ng through the flow path. 15. The val ve
of cl & m 4Theiabveof plakmh &0, prhared the wworcswt@ﬂalﬁ@ﬂwalaﬁe

W@Ji)d ?gﬁ v%gré ftheRAMeDody ﬁ@luﬁ‘&ladr&céssoﬂétah% RSBl &Y é‘ﬁgg%e'otﬂe

an ‘end plate of the outlet port nodul e and adapte
betugonqobpltngt o one of the plurality of fluid
destinations. 16. The valve of claim4, wherein the
pl ur al4-ty Bre velyelogelaigo b thurther gomprigiiget outlet port scat

corresponding to each of the plurality of outlet ports, wherein the outlet port seats are
adapted to maintain the alignment of the flow path with the outlet port when matter is

passing through the flow path.

15.  The valve of claim 4, wherein the plurality of outlet ports are welded
outlet ports, the welded outlet ports formed in an end plate of the outlet port module

and adapted to be coupled to one of the plurality of fluid destinations.

16.  The valve of claim 4, wherein the plurality of outlet ports are flanged
outlet ports, each of the flanged outlet ports adapted to be coupled to one of the

plurality of fluid destinations.

17. A multi-port selector valve comprising:
a valve body including:
an inlet port module having a body with at least two inlet ports, each of said

inlet ports adapted to connect to a fluid source, the inlet port defining a plurality of
13
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outl et ports, each of the flanged outlet ports adapted
to be coupled to one of the plurality of fluid

waolewsilosas: ons. 17. A nulti-port sel ector val vePCT/US2005/009430

conprising: a valve body including: an inlet port
nodul e having a body with at |east two inlet ports,
each of said inlet ports adapted to connect to a fluid
source, the inlet port defining a plurality
GPOWERI ngs; an outlet port nodul e having a body
adapt gflodiRt SoHHSEHe R h By bdipteliolbshnel® 84 Ah@tieOfMiid and
a port selector rotatably disposed in the val ve body,
ﬁmﬂmﬁwrw“%elector having a flow path there through,
sai adpofrtI s@l@’ctﬂﬂo‘fhtéﬂ")‘;h@ws&gm tife \F%Wehboﬂjﬂ sl pord sddddedt havihh et ;
and an offset portion |spose there between, wherein
e naﬂmtb«tre tueughnsaid Bow pa8inclidi\& di rection, the outl et
port|? thagetd second flow direction substantlally
par al to the first flow direction, and said of fset
portlénmhagkafméngltudlnaI flow direction with an
angl e
anc ec%rlf)%f#eﬂ%? 5.%\5303% tggg gg%?ﬁag%mﬁ] tﬁ@ﬁ%ﬁatﬁ W first flow
doeqtion shtgutighparfidrebaspoegond dav dad@tpnédbﬁantl@limrdbl t the
|
5oV Car S R vlftich n £loR GRS AP kol Bk
yamgle oflesslthdnsd0fdgpteheto tidapind dlowvalirgetovi. de a seal
pressure between the val ve body and one of the at
| east 1§ wo Thelvetvepbelpion 12 Gurthpheompsisipg ap inlet|parteal adapted to
%Ea%'a%a&l :?)ﬁes L Qctbv?énetﬁe ﬁuldtsaﬁc@é?\rdtthesﬁll\%%% I's

| spose e Inlet port nodule and the outlet path

of theg r ot-pleahlve oFEARETS, WheintROMEH pbrd sdahR Otk 8dapRAMS
modul €. 2 1. The val ve of claim 20, wherein each

of
phidgta spd peassurqubetiveinghe padye kpdy Qn%r&p?tf & of lpagéwe éﬂ!l?ﬁlpéﬂs
to a different fluid source. GXE of claim

17, wher e.?hemabfe@ﬁflp'@tlbmrernsth%lpafth‘%@ @Wé?‘e%fefr'f

disposed in the inlet port module and the outlet path of the rotatable member is

disposed in the outlet port module.

21.  The valve of claim 20, wherein each of the at least two inlet ports is

adapted to be coupled to a different fluid source.

22.  The valve of claim 17, wherein the outlet port is a flanged outlet port

adapted to be coupled to a fluid destination.

23, The valve of claim 20, wherein each of the plurality of inlet ports is a

welded inlet port adapted to be coupled to one of a plurality of fluid sources.

24.  The valve of claim 17, further comprising an actuator, wherein the

actuator is operable to rotate the port selector within the valve body.

25. The valve of claim 24, wherein the actuator is external to the valve

body.
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adapted to be coupled to a fluid destination. 23. The
val ve of claim 20, wherein each of the plurality of

wo mlostiogesr ts is a wel ded inlet port adapted toP®EUS2005/009430

coupled to one of a plurality of fluid sources. 24.
The valve of claim 17, further conprising an actuator,
wherein the actuator is operable to rotate the port

selector within the valve body. 25. The val ve of. cl
24, wher ei thepbegttlai & eee g pa e

Q,glqjyb&g. The val ve of claim 24, wherein the actuator
is enclosed within the val ve body 27. A nmethod for

oper at7.ng A ni¥thot Iforpipélfatlﬁ@zi ﬁthtQ[fort\/ﬁlevte;r vad(/)a’,rpdsmmlsmg
providing a nulti-port selector va

r otp,ﬁ)\gglp mﬂltf -PLP ic{qsrvaldf: E?)vdggequofaﬁ%g R%ﬁ vggtﬁyba)yposed ina

WaRE Bd)d'y ﬁhérlan(ﬂw fload puell FAELinitie goieseleoof inskabiact or
i ncl udes: fi rsﬁ%dl rection, of fl owrgorrespondl ng to a

pat h Pﬁr%fhrecgoge cQyreseandingie 3Patk idGk cor r espondi ng

to a padcBndditdcBbn o @treSich8RE tdPOpdth Biledianposed t here
bet ween, said offset%ﬁortl on havi.ng_a | ongitudi nal

f1ow a PfEet pastondisnesetihers GFeRF S‘F%ggselt H%‘T"l‘o@ba"d%"’r ees

WidoftudiRg ol difectinvwiat Ao gRlof fdsPifan SOk deD Githihd firkeet
port nodule of the multi-port valve to at [east one

fdiregtign ©6flee, wherein the inlet port nodul e incl udes

at | Gafts DANRel RhShodd ¥ §f tROHRligREVAIVE o dtladk R YRS
coug F‘ﬁ{ggaan gut etoport tnDdu 1?@3 tvhé vtalave&]bogal togrcgt
L

Iwhgesin the inldt pait modelgvmqhaies; drleasypneridptrportiraured 1oet flysd purce;
dc%lu? r{ﬁga‘ﬁloldggtgnoﬁtmcldﬁ %tf tl{ewglv@ HB&;% aPREdt Sne A destination

act ua the rt selector disposed between the inlef
pdeteimtbel abtiet pert moHide ngtudes at feastitwarodildt @0y avhat a fl ow

pat tuéﬁ %"ﬁg pbr@ Fél%?or%?s{bgseﬁ th%ErP{he ﬁHR 'nﬁﬂh@scmg Hé'oqtlet
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providing an outlet port seal coupled to at least one outlet ports, wherein the outlet

port seal is adapted to provide a seal between the outlet port and the valve body.

29.  The method of claim 27, further comprising providing an outlet port
seal coupled with at least one of the outlet ports, wherein the outlet port seal is
adapted to provide a seal preventing pressure within the valve body from entering into

the outlet port.

30.  The method of claim 27, further including propelling a pipeline scraper

through the multi-port selector valve using a pressurized fluid from the fluid source.

31.  The method of claim 27, wherein the step of actuating the port selector

includes:

coupling an actuator to the port selector to rotate the port selector within the valve

body; and
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29. The nethod of claim?27, further conprising
providing an outlet port seal coupled with at | east
wonmseéssshe outl et ports, wherein the outl et pepCt/US®8$/009430
is adapted to provide a seal preventing pressure
within the valve body fromentering into the outl et
port. 30. The nmethod of claim27, further including
propel ling a pipeline scraper through the I ti-por
selseleetyelnratatine the iPAg SHegiirdQ EXAte %‘ég“’gﬂ H?F*H“P%ﬁ?'f‘ wit
bhdlbdnSAYeaSEonedhtlet pBRs.Met hod of claim 27, wherein the
step of actuating the port selector includes: coupling
an actuator to the port selector to rotate the port
sel ector within the val ve body; andsel ectively
rotating the port selector to rotate the flow path
into alignnment with one of the at | east one outl et
ports.
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