10

15

20

25

MULTI - PORT FLOW SELECTOR MANI FOLD VALVE AND NMANI FOLD
SYSTEM Thi s application clains the benefit of U S.

warztosemassppl i cation No. 11/092, 364 fil ed on MawrChu905/012433

2005 (which is a continuation-in-part of U S.
Application Serial No. 10/842,1 16 filed on My 10,
2004, which is a continuation-in-part of U S. Patent
Application Serial No. 10/833,901, filed on April 27,
2004) , MUETIRORAtFIAORY iSEAtEGCHOROM ANIBAP 1 VA E VIECANIN
May 10, 2004 (which is a continuation-in-part of U S
Pat ent Application NEANIFORD SYSIEM 901, filed on
April 27, 2004) and U.S. Patent Application No.

10/ 833higenplicatiandclams Agrbenefp pf U20Batent ApgiipationNoF] 14199, 364
-Hfédsod M%(r%ﬂ?%@{@%g ﬁjlﬁétl}ei? atcgnti‘ﬁﬁix thsin p‘:i’lq Gf i gp?lbclatéon Serial

particul ar port valves'in a man

A 10/842,116rfile BACMERTLINO0A/ aihicbgs heantinsatiparin-paryofdf.S. Patent
J.cat icQns N us, kN T4 duct i on

AL SR N OUIR R BB g Ty SRR

N V84231 16 fdedacdss i @, 2004 (vwdiinh 19 p esrainuativneorpartt of UlSePatent

eed for directi t | ow of .f].uj ter, and

14y st N 3 e ¥ Boutd 200 T, Bilefes
gepticaion Noi 10/833¢b0¢ ddedcbansglrid prea004.i ncl udes wel |
drilling, production (bringing fluids to the surface),
tr eat TREHNKECAIFIELIY ni xtures of oil and gas, and the
transportation to oil refineries and gas sal es points.
Many phisdventianrelpice fovalvesnad sioregfartinyiagly dumulepdrisvalves in a
%%%ﬁi Bglcfa{l&{ ds conprising natural gas, oil and water
indi Vi qual 1 y, simultaneously, or collectively.
Cener ghlokgRBEND uids fromthe wells are transported
to a central collection or gathering station to

conbi ya1ved hdvb b viidty SEapplicitibng 1A aiMERLs BHRHRIUENthe
aspects of _devel opnent, such as refining, gas sales,

ereductionaft ofl otegiralygas, pad etherdfluidsand gprebivelves are s Recsesiy dbany
loperafidrdhe t& Y nb&Ckof QrBliRthe bR Sf ALRAL (day, wier! Jﬁ,@ 0{1* ll%lt\?éen

produced. Accordingly, production of each we
geHamamps, vasselscand getingries. da aererl.@ilapd gesrdevelopment includes

%mﬁm@%rs&uc&ibﬁ%gﬂgg LR Wehe smc%?, &éa@sgg HeSakib R nixtures

and/ or productio "I nati ons upon producti on.
Ad dil pndogea) ang thettraaspodtationoa 91l definerierand gassates pointst dangl s

PR S8t O Ut PRS0 PR VBB
willané wates indiyidualiy; siwultardoudy.ar coltmosvelymuGerieraplyy the flaidy frem

HSwells are transported to a central collection or gathering station to combine or

further separate them for subsequent aspects of development, such as refining, gas
sales, etc. Additionally, testing from specific flow sources is often required to ensure
the quality of the fluids produced. Accordingly, the production of each well is
generally directed to a manifold system that 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.
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designed to have nmultiple inlets and a single outlet.
Additionally, nost nulti-port systens direct the fl ow

wo eosness3openi ng t hrough a chanber with sel ectP@BUS2005/012433

opened and cl osed outlets for fluid. The use of these
mul ti-port valves allows nmultiple inputs to be
directed to a single destination Though appropri ate

for sogne a i cations, outlet valy erate
only f}aﬂ%wﬁﬁworwau‘fea i vge Q‘“&Q ﬁ"IQWS‘é%’t‘P?FéPﬁ“hhporé \:alad
dekildricll @ alve RiuRiphdinREhnY a|sMg1eS)MﬂéteKEdltlbﬁhll§ldﬁb§t nfRi-péit
gat herj ng ﬁroductl on fluids fromwells,

dystamsydinstt the {law frgm anjoperyyag hrough p ghamper w&h Sqlgcnw@q QPensd)

b 01658 ShfletsRMAUN e (it MREd multifort@XREPAIRWsHIAEHIE RYuts
solutions to dissolve terrestrial rock formati ons and

ha diregtgfronvingle destinatign. dhqugh peRIoRIIhoR MR applications, the
frRed- bﬁtteabﬁvee et lonBto dféldinbid8 @kinYle d@étﬁ@tl&ﬁﬁ@@ﬁr S,
comonly known as pipeline "pigs" may be required to
pdditienshpiping@nd wivaRyBemhe pi pi ng systens to the wells
by pressurl zed fluid flow tg renove scal e and debris

that Wpdditiopiq safiegng piofesiiop fpids fromarelispofisa diffreens types of

NERIY of SfierdndtRHR GO RIre@dheRert A6®h YRS the WR1IP 'Fbpéxaﬁ\xbfe; trddBfg
pi ping configuration necessary to support piggi

Jutions fto,digsofve teresstmal fogk formatins gud scale spmpounds Bst breérrecaed
ABW£h61R remﬁefqmwrbauchb@mwédn%m 'pﬂ)e Q&faﬁé?g) CBmmonly known as
envi ronmsnt al sensitive or i1ndustrial p ant Setti ngs
niveline ‘Pipsc may §e gapireskip berpropelied thraugh thmpmswtwssmhﬁs
%ﬂs pr@%‘shﬁé%ﬁ‘?iqu M%ﬁ%a@ﬁ&@&égﬁ% nat Wl i Iﬁ'g@tﬁﬁfm

€ plrprng arc Itecture require or mani 1 ol ds
amse Hatinpip¢live gég naquitse p daupdheparsiaretdicn Iniprios art,itonpipmwg | s

Lt I n

bbb RS R0 siP0l bR optraidr s LA Blea
pkipts fig aanore neyepaetmsltitfivet systeguin loﬁsﬂoaer, gmlmlmumhﬂ;y shsitive or

Sr%agtnal Ffan:tagettlrgs w%ettes aceunbergmoufm pr oduci ng sources. For
d) es Ve nal rani fol ds require

addi t ts e
B . e
s95pest tosthelpipmig atobitentwe ragoized fosnwmus abcaptihg largeoumbtils ofv

§§d§§t grhtngsaig I'Il Weﬂs %’r éﬁ/e? s&qu ung%tlgnaﬁ)l?/ Yh& contf%urg{lon ({}J os

e cou
adamredamfulwtemt reqeirc;s oomlp’wu IpipeER aerangdxﬂmntstthdtmire m@

P\mqf ofp sgace relatti% to fthe num%er Jo%e d%lél{lg Qoutrcels gg%rqesglﬁ% PUPOsERre

comuni ca
pbmﬂhdnhmmflfoﬂds [r@juirp addlﬁonalﬁlsélhmw vabieh far sadhgiraduatidryline to

' bet t he t | et t.h L it f
b RRE raf e ot reBweth s Pl mraBrelF Rnan o
wi th Mythe plurality of inlets. The flow path
i ncl udes a ow

A multi-port flow selector manifold valve includes a plurality of inlets adapted
to be coupled to a fluid source, a test outlet adapted to selectively communicate with
at least one of the plurality of inlet ports, and a production outlet adapted to
communicate with at least one of the plurality of inlet ports. A flow path is rotatably
disposed between the test outlet and the plurality of inlets such that the flow path is
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path inlet having a | ongitudinal direction of flow and
adapted to conmmunicate with one of the plurality of

wo ndostiess3e fl ow path outl et having a directi onpof/usioosini2433

substantially parallel to the inlet direction of flow
and adapted to comunicate with the test outlet, and
an of f set porti on di sposed between the flow path inlet

and flow p ut | et e off oLtion has a
Gt RSB il Sastaiche RFabngt GIsh e ot idninglyces  flow
gag mﬂasﬂatnag b hﬁigﬁ&ﬂlﬁaﬂiﬁlréﬂnbﬁ‘ 61 fle¥narf adhptodo chhnuiRRielvatnd
val ve system may include a port selector that i

or fchepipsplity| of geth adloy; Rath eulehhaymepyiirefionoq ﬂpw}uwmlly

bath B tPAE it dkB&ioR YO ABYdapk8 & édﬂﬁhm@t&bﬂtme a&B8edullet,
that position the flow path between two of

pnd gnpffset pogtion; digpased betyrern the dlowepaiyinlst artdﬁb“mayh eytiet. Theyf
bﬁlsee?&neﬁmml&aﬁﬁ%fmwltm alag@ dy Fe"sé Ak w&égﬁées to the

Addi ti onal the system may i1 nclude a production

ewtlet dijecen agféqw t Hee rmnyﬂohl Valvg spfter mlaginglysiqd porigelector that is

9{1&%@ Algna@ysvhﬁtaach%f ﬁﬁ%ﬁlfrﬁltgoﬁl}ﬂ%}jgtgj{se gﬁk gﬂ%ﬁn Ray also

urall pro ucti on'sources pFOVIde a
mlrud@: Qhrpy{\faeats thatipgsition gliei flow peth heivedn-tyorof thelpbuality bEiotetsr
IR Lebnat O‘,\@m ggsﬂngts Jonﬁn Rief Q4 thngryﬁ,gtIIAnng&JMes

a correspondi utl et an a correspon
puddidiaualiyothe @xstdnemay anddeaptedodtion kavitydaivweoh thephiralgg of s

‘fn?é'l?‘lm%qhé%o%cnaﬁ&?t ¢ two of the plurality of production

sour i6n line is coupled to production

equi p{lﬁhﬁufo ?Jéfugg ;F]ﬁraﬁ ﬁ}dh%n%UﬁrL&taﬁ Oﬁ% ttohe

pl ura ens I's couple
progifi @tthrgughpufnte a pAlralés of mulnaaortélomwmcwd mianifglé salves. Each

: f 0

SO B O Rl M B, .,
popdugivn mltletAandeadhad tlwfmanﬁcddl \talmemwshg)ed ot ]emsj twaaolf the
RPN ltbhollsPl A Yobbelef e ' SydR GrERMiRag” "
aﬁﬁi@ﬁwahmo@m mwauaﬁmmu@ets bfthb $lu8aln:y.l<btamyfom \ahvevi ew

r dan M t.h an odi nent of
P e e e e pretu R R A e I o el g and
vavh\oé thefresEb@etsl oﬁtheﬁ:ihﬁaht? of madifd Gdlve/dyerémois cduplad 1&est
havi ng . a reversed direction of flow FIG 3Ais a
B! pl an view of a 4-way val ve that includes

1 o 98 fnetaof Sufipoustiobnalile Bftduciog hid oyl feid”

yaureee usihg the wailtilpelt flow Iseleor valve is also disclosed.
DESCRIPTION OF DRAWINGS

FIG. 1A is a cutaway plan view of a 4-way valve in accordance with an

embodiment of the present invention.
FIG. 1B is an end view of the valve of FIG. 1A.
FIG. 2 is a plan view of a valve having a reversed direction of flow.

FIG. 3A is a cutaway plan view of a 4-way valve that includes flanged outlets.
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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

woewsabssBever -t ype actuator. FIG 5B is a PCT/US2005/012433

cross-sectional view of the valve of FIG 5A along the
line AAA. FIG 6Ais a plan view of a manifold system
t hat incorporates one or rmre vaI ves i n accordance

W th dlrrent of tEl? invention. FIG 6B is
a SI %\ﬁa(?fen KiEWiR{ ef"é"&" 91:9 éfh depicted in FIG

yst oL HA8 4 SiRemelire o Phe ik PolvarRLatel & 76
'S a gl ki RS e, drie AANIRERL KALI on system that

i npl enent’s "a par a contrguration. FIG 7Cis a

mul ti e

adapt B 1 A rRA SRk P SAETR G I Brvpe

wetuader, FI G 8A is a cross-sectional view of a

mul ti rt flow selector manifold valve. FIG 8B is an

end- VFIEW%#S a Gessyggtippal yewpfthe wive qfFE. 5o glengghglingp—A’.

view of a manifold system.incorporating the nmulti-port

f1 ow 56 GAISHPIFRYIEY efa"%zf%ss@femh@m@}sporﬁ?@nemmose a

sab&MRbécordahdisitt @htodndnboriRYrésehidnihgsem of FIG 9.

FIG 11 is a flow chart illustrating a nmethod of

Si nul FIane® iksa dendaie b B mafithld Syt @ piitddin ZIGwAi f ol d

systemincorporating the nmulti-port flow sel ector

nani f BiGd7 A dd areuldple pipeling adrhinisaraticaf sgstemcieat iyptantms 4 series

th var| ous drawi ngs indicate |like elenents. DETAILED
‘ON Described in nore detail belowis a

mul ti S8

il 1 DR b pink o oA Mbn 0 e i ens o

ﬁhallr@honﬁgumtloms enbodi nent sand i npl enent ati ons are

shown, it should be understood that many additi onal

enbodFite € s aameltiplapipshmardminshationsystére thes sddapted to operate

BAES AR .l hibol 15 bGACH N0S Of the present

I nven purposes of this application, the

termgfd SJA‘ijsadr&% LsHABa1 %;.éw ofg@}ﬁum%h%wsgem%%&wwalve

matter elther I n any connl nat |

QO herFiopss wan%x-viewmawwfpt@ gRaot linmted to
entrai ned solids, suspended solids, and

FIG. 9 is a plan view of a manifold system incorporating the multi-port flow

selector manifold valve of FIG. 8A.
FIG. 10 is a schematic illustrating the manifold system of FIG. 9.

FIG. 11 is a flow chart illustrating a method of simultaneous production and
testing with a manifold system incorporating the multi-port flow selector manifold
valve of FIG. 8.

Like reference symbols in the various drawings indicate like elements.
DETAILED DESCRIPTION

Described in more detail below is a multi-port selector valve having one inlet
and multiple outlets or one outlet and multiple inlets. Though numerous embodiments
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wendsdissent shown,

slurries of solids. Referring to FIGS. A and IB, a
val ve system 100 i ncludes a body 110. In the

nodul e 112, an outlet port nodule 120, and a port
sel ector 130. The inlet port nodule 112 has an inlet
port body 116 adapted to connect to a fluid source

t hyough an .inlet port, flapge 4. The inlet port body

e PtighiAse ot Smufqg% erétﬁ%cr Baminad dgigppal
§ﬁb&ﬁﬁ16ﬁts dntimplethehi ol HyHe B in Ed¥dincd With the |té%5hlﬁ§krdf
body 116 n%%)lnclude an open yoke 146. The p

§\§|p&§f=l8rm‘fs i 'og g prpgses §F thiseappligatipn, pS‘EFr‘Fmb ”:um@u‘éﬁs
b1k, Reser It Any SB& Matibf &itHEPMIRARBIPS: ih By 4R Fndtdn. Other

prevent f1 uid entering or exiting the inlet port

Frgeen r@ayllmguqleﬁ Bithis et kirigd e antraineq spdids; suspendsd g9lidpaamd The
kinkft oP&iilis.f | ange 114 has an opening 113 that al |l ows
fluid to enter the valve body 110. The inlet port body

116 nﬁé’feﬂing% FIGS. Ul andl BadValvedysidr 100mcuadsatdl ¥Y10. In the
coupling the inlet Eort body 114 to the port selector

zlsbodlmﬁré BRI &te body l%lﬂ%lmieé an srgetipaE mpduls 132 a9 puflettport
Bﬁ’)ﬁﬁle hos! Béné-g pordBector ﬂ Boir pid ihit &frt M&iquﬁeﬁ 2014} !n?fnle@ﬁ&ﬁ Body

orrre in an outl etpae . four wel
ém 4dépteé Erqognecp o agffuad gq\lmmhragghm lakjtjp%umne@ ”p‘br]ﬂ@ n:!qtz

\%&ft b@cgyl 1§ truas,%@ L&apiciRE Bmlaﬁwn'cs&e Ao P&t @%t&q 30/SBGhe

outlét ports 122 define outlets 124. The wel ded
eubedimengsheven, tiznigeporihedy dpmexiinelydpen Qmu pbledl 460 The perd

g@é&drqggll%éépléé]%tth@fﬁmt bt M% 1§%‘9Wshlﬁg§q 48. a§$lxtlffétt2'n?a&

port e spaced radi ally out fro
elembe mkluded to pofventiliidrentaring of exiting the ndat pom nodble |1 &2ifrothe

I liate 126 is attached to the outl et
IMgo%f%ev bgasy {nlg fasteners 128. The fasteners 128

may b’?heaimég d %ﬁ@é @14%@% i enﬁr%% pﬁi allo%&écfnncgﬁ%gﬂte?ﬁm'éew

bol t, nut bolt assenb er su
alge bodyrl 10.CThd iglet mrab@yn@mmylsginslydbebmineébl8 for rotatably

| Th |
AL e s R o) LD e PRAL deRo, 7 Bes ot ow
path ﬁ%?ouftlgtrﬂ&qm\muiehl'm uné&!ﬁpaﬁ &ﬁfet pdiodal, 9% Bﬁfﬂpl&éﬁty of

& l ow the transfer of urd fromtheopenin
vislded putlen porfs 122 dorimed ingn @@iltﬂl néats 1262 mefm vyedded 09é¢t@ett$)r

120t SRRy . KK o0 U
ased. Weéded@tlﬁtmpomlm dwﬁnm¢téle$2@4 Tllraeweﬂdmupattmrtmm may

2P ¥t lplP T A8 heshG ] ot eI Ench B gl b

brt $2% magobet spmdl&ﬁallyrmthKié §rom thoeegirgludisrdthefpotwelector,
ﬁereﬁn%be?eg t% “\5( &h axis. pb%tﬁe? rpf’z‘ipel ]>ﬁ6ci|se gt{ac 8 Ble%ﬂﬁclat%ort module
120 using fasteners 128. The fasteners 128 may be any suitable type of fastener, such
as a screw, bolt, nut and bolt assembly, or other suitable fastener. Outlet plate 126

may also be welded or integral to outlet port module 120.

The port selector 130 may be a rotatable member that includes a flow path 132
formed within, such that the flow path 132 may allow the transfer of fluid from the

5
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g of less than 90 degrees fromthe central
| ongi tudinal axis X-X, so that the flow path 130 may

wbeoospessabl e t o provi de comuni cati on bet ween P&EUS2005/012433

opening 113 and one of the plurality of outlets 124.
The offset portion 138 is angled so that as the port
sel ector 130 is rotated Mﬁthln t he val ve body 110, the

pat h let 1 WI th one

BPERng ﬁfi 0<3§ me{@%htxsﬁout% #i Ebr‘amqrgﬁeleambﬂ%%la digposed

wmn&he aa2\7e BaRY 10EsukR el pés@esttiﬂt@u@ﬂdﬂﬂlcﬁfs of thé GnlStyfoht niduate
pat h out| et with the blinded

136
éh’% ‘P’é‘tthel‘?‘?let RSt mvclhledl%ﬁl% ?BPW Pt‘q%é 3% forped eythinghs 0D, An

S61xcadH180 Basof patihie §45 %atﬂ QLidt 86, haPaletfdensbrich BRI ICrsbL
| ess than 90 degrees is that certain operations, such

Bertipy L3 wrludesgrloneaudingli ﬂ«)g/ drepliqneY-y thag @@fferﬁw defites pmangle

Y3 K RPICIBE AP0 i RARAISH ﬁudxﬁalﬁk@?( ARG e B path
tlh(gmpbl ne "pig as they are commn referred to in

be @neéabiﬁ tp peRYEie rcymmuglcatmmthemqey theroppring b3 anH ooeigfh
HO BRGSO 124 DREE N BN Ralnelod SBUAPUERL AR,
selchtari 1303 rptated withirt the malvd hadlyyi 10, ttheepagh pulet 1 neayrtwpdigned
| . . . |
G ofle e iR P el PAEAdoien 36y 2B B XS el B |
&gk inthe eiplatee$ stéhethatmiun theghthradetsi3ancaigaedowitiethe

ARG 357 B bl ISR GA S when passing

alve. "RcLor an-angle q of greater

than 29 a&%ﬂ{aﬁ@%@gﬁs@ d?{l&hbl%'hta{/ﬁ{g al an(fegé fe@ tHan q %e&rees

appl i cat1 ons e plpe I ne scrape prope
fsrtbahcentedn bprmatiohs sudiras laynehinl erivecervings pipe Scumentyrcmgh the

h te
BAESSHELERA, b pAuRou i o IEL: AR A9 By Y 10,2
teommhn’ly fréfersdd tb lirothe patdheulrmmﬂum isFautingly progelidahreuginiie
q .
BREChoh & RS b e o, SRR b e e S g+
e papeimt. ozﬁddnhmallywmeeﬂtﬂaiatwm It}ﬁ: pielihderdpenysublidtoupled toe

BRGEEROT R e nr BT PRl e e e the

exnrgo@ellr:fmegs tﬁd’lﬁﬂ%nl t aﬂ‘reﬂﬁimbﬁh @rpe@aﬁlwr: daglpk%i f‘ﬁg’ddlarfcbﬂﬁﬁﬁi
ClLrcu erenti t the ort el ect or . n the
R oe1 pastirat “Bﬁﬂ ﬂrﬂy ‘ﬁ‘g‘ier gf@ddlﬂ FaPG“ﬂAe Ot% RisaigHEAN Y esreEs 6
alal G¥BrohDitdleii® EMairipBlG¥ionsO me pfpéﬁ&&ssﬁiab&ﬁﬂa)fﬁe%ﬁélled

rotati on power source (not shown) via a chain, belt,
famythe BPHC&PI}%FO%@ thtS?C@WEb'i‘ﬁ‘fl&?tFB?SSt‘Q)Zeé rﬁl@a’gseuq%e t eet h

148 of .t he, act uat in As the ctor

T30 §RmerREeetapPh oo ot i BE hanalSetics

fHah et to HrfirsEfovogatiatinc A€ thindinizZingaogle ahd parrfin depoddtioh th 10é
utlets, 124 defj ped b the wel ded outl et ports 122
B}Vﬁ%&? dug tq tﬁ@lrgﬁalgrgreé ute qrop In the p%set position 138 minimizing

erosion of the internal walls of the flow path in the offset portion 138; and reducing

the likelihood of cavitation in the offset portion 138.

In the embodiment shown, an actuator coupling 144 is disposed

circumferentially about the port selector 130. In the configuration illustrated by FIG.
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alignnment allows fluid to pass through open outlets
124 or be stopped by a blinded outlet 127. In the

wendpedossent shown, the port selector 130 i s opeCEHDE®04/012433

align the flow path 132 with one of four outlets 124,
al t hough in other enbodi nents, there may be nore or
| ess than four outlets 124 fornmed within the outl et

rt nodul 0.. Additionally, outlet seals 154 be
L8 .F SRSk i‘f %lowﬁé‘?t?“%'o‘iﬁ‘%yi o rasitien fiome ras*gf% i v
gwmsﬁm@@ov\mhmy 118 achay beR! dear] Srothép eifitablee ohhWr ﬂ%nlgage
132 is allglgé1 th the outlet port 122. The path

fheiteath 14of cgla?or Paipling F4dc (150 R SeIeGiR 14 dfied wighin
HehafveBbayal 1|0}’th9 astﬁ Ioh@ét 1% Iny Bbﬁlgﬁedwﬁbné &n&a ;slu,qh@a;f

"X- X" axi's. out | et has a second direction

gutlety B\ﬂ/dfiélzedtha{a*he W%ldedmélﬁw ;m formed | thesgndiplate 6. This
155 én?l{enfjélfo% tHuRito %ﬁssftlllrel\fﬁh]t)%gn Bittetsobh %ﬁ)e §eb st 'i){l‘ & blmded

central X-X axis. The nulti-port selector valve
autles 12hel udes a trunnion 160 adapted to rotatabl y
couple the port selector 130 to the outlet port nodul e

body Inghe embadiment shoninothe prts selerter e ixnpemblerie pligndhpiey

bah i1 85 Gt ohé"&f%&r%fl&§ 2 %mgp hfbtﬁéi" %ﬁ’l%§d111‘1@éts fteérgﬁgy b
a portion of the outlet port nodule body 121 and

PO ordess dap <§<Pur atels K24fgomedgyithinthe ﬁuvlerﬁ eom mOtiuls aP@® ct or
Aﬁﬁmoﬂlfye&m@f gexe h¥y msyﬁe % upRA kooahue | ShrlBYaude1 J02b gﬁsqre a

[ ntegra y wth either the port se ector 130 an
achifpreednnegtiorewitinthe flowpathnl 32 iwdiep the floanatgs132g4aligned with the
nt erted
Bt o 12 e i DAL Blisb il Pt o
oubtstastiallyatadlclpgith thayenbrel langitptival ‘PoXprovi Tee ptteasler 36
a& s@&fndtdt}gctg)% ll%fh]?i{ 1ts %@n%tan{l{]ly Sﬂé Tl té)?h 5_% tn&m%%thon of

e refative 03| 'on~ o
ﬂhw lﬁabvte)ffseicfyonimecemlﬂ(@( aXti® mai ntain the al i gnment
between the flow path 132 and one of the plurality of
out | ethe mylti-poftiselecion Vadte 1@ alsg intBudesvatyurinéoni lﬁgméant@do

%tétgblg_p(ﬁlé)?er ths?g%? setléga)g rll 9(2@) ttﬁ ?tﬁlggpq%&&éﬁltle 1?0‘219 tl? %) \]/’Igl%

gemhormgn po@mey bé ethet ddaptep roomsetitanta ceeedpond)ng 1bm reedsdot ed

utI ort 122 st.al nd/ or
gorrgl\el X a S <%f the outh\f nqopt du?etébé)g lilnandtaﬁ)on sF%gtor rngg 162
ooy d ihltﬂe t)crrt)mleetdr eso n@ltelrmﬁmelga,uhd innpordig sy b forhéds. 2

sl B P PR e Y35 8 A AR ot TR recess
$edhetaa phiit af thy oatiet pers potile By 12 ahid RSertetl ifith eheVpdkt\selector
illuga cﬁ.b FI GS. niﬁ{B Val ve stem200
PG o TR e S S B PASebied FeROBEs PeBul o
agifinst the (ptm B&édtorMadLih @fleAfoqndifyia ilfeadlativOpnsitid® of the port
qnfl %5 hon i1l ustrated &
selector ithin the valve body 110, and/or to maintain the alignment between the
flow path 132 and one of the plurality of outlets 124. The outlet seals 154 may be
installed with one or more than one of the outlet ports 122. In one implementation, an
outlet seal 154 may provide sealing properties that provide a seal to the selected outlet
port(s) 122 with which it installed and/or provide a seal preventing pressure within the

valve body 110 from entering into outlet port(s) 122.
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FIGS. IA and IB. For exanple, in FIG 2, the outlet
port nodule 120 is replaced by inlet port nodule 220,

wovkioshossacl udes a plurality of inlet ports 222pemapioesi012433

to be coupled to a fluid source, and openi ngs 224
formed in end plate 226. Each of the openings 224 may
be adapted to correspond with a first direction of
flow 252 substantially parallel to the centra

| ongi ¥iti7 Histrates ap engloged valve systeny, 20 havigg g Fentrap longitudinal
FRs&XeNSisand A8vilBYubS@ntiid9 dofr&p&iiti fRathideoeRgl vl &flifstred

to the inlet port nodule 220, as well as the inlet

BYFIGHdAnd 1 Ez Yalve systran HPipdedes an empestimens ipwhich the outlet
?&g ol @B 8hd Milet ﬁé}%@&ﬁh&%@ﬁ%@%@ the QGﬁﬂ’éﬁ%ﬁloﬂ ﬂllﬁH&tlﬁ:cﬁ)y

n e 214 wth an outlet 213 forned there through
t‘nalnétle Fargyempleqindd(. 2 heaytgitedt ntqglul@da@ fisereplpesd by

| ‘ﬁﬂ‘ét ﬁn%}’oﬁhl‘é@zﬁ%l&ﬂnélﬂde%% gﬁél Sflinfel ii%rfi ﬁ?%&@%ttb B&

(not explicit shown outlet 2 corre nds to
goupladdng ﬂdldrseeme,@nd epenmg@@‘?zmnedmleoﬁ plte 2260 Eacamf itheel | y

gﬁ%ﬁ“ ? y{)‘?fd &}!eﬁ Wgﬂfe%%ﬁ&% ?{ﬁstfdir Og%gﬂ eg?gr

286tantidly plasﬂlalcta ﬁmedntta(b langitudinmil 2@ abebf/\tbe MalwﬂbOdeZIO he
plurality of openings 224 and the outlet 213 when the
f | ow Pastencrs 22rinhybe ysgd taxoupla éhegrag platesi 640 the drfletrportarodule

g%m?ﬁgeﬂF&hQFnlé:b&t {Aoﬁnle hSo {o%é‘é@f% %@b&ﬁ@? V"'Atcfalnf%H?Wé

ural ity of openings v ona
élmmpdﬁmwt sbhonmcludes arrmlltletrtboeez;lalr\yltlt an quitlet Ziﬁéomtedmlmre

9’&0% lﬁf& h (3 ZED%az g& ?cﬂﬁ%e %})fe%]e \%ve sy I2 0 t an

e cen ere about the cen
hssngatbdl ﬁuldalbstl){btam (nabexplicatly :thltm'n)/ élfhfce)utwdyfs cdmespctrﬂt &nda

t .
SRR arndTBS of RO RnRh i Pt PlabiCpataBh BThe B RisBuien of,
Hb@SSZ | Alsa ndt sh@Byn Asheflon path Iﬁﬁm‘edibmhmslyéﬁcﬁlﬁe&%r 20 0sthat his
i ncl t uat des .t
e A BB S B AR 550
mﬁl aheh th1BoP hith, s’i:ﬁil;&gé thie oﬂ@@eﬁ@eddwéhferéﬁlfe nfuhxlbw mto? Fript
one o e ralit (0]
TAokRora By ofined %%% ﬁalusaé;ty Sloptmretna bl {ernat e
nmbodi di ff
e 1 MRt o Y bR Yol 36 bl pafER S
e shemid) thedomad divéction of ﬂl@be isahowemth Helcahtered Ritishatiallytabeut
I 3 |.ud fl d tl et ts 322.
R ekt R hﬁéﬂgsﬁ? H95BRY "322 my be coupl ed
h 321 | di
% gsi eﬁse %Sut%%gtg) E:) onrlcgsﬁ reg of Bn le en’?’ Zd(/()yre areo %xﬁlg)lggﬁs tg st\'hors]tgJ

sfivdl @iy steih d 90 mpmed?m ﬁiGSarlAtand ﬂBeAv acheths yslbemsfbﬁozoof
FLGS., LA and | B es ou ets
Syt B ea SnrBfed Plolfer IR s eab BRbiveRe

an actuator, is operable to rotate the port selector 230 so that the flow path not shown,

may be aligned with one of the plurality of openings 224.

FIGS. 3A and 3B illustrate an alternate embodiment of a valve system 300.
The major difference as illustrated by FIGS. 3A and 3B is that the valve system 300

does not include an end plate. Rather, the valve system 300 includes flanged outlet
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system 300 to a fluid destination. The fluid or other
matter enters the val ve system 300 through an openi ng

w@i®sdedssned by an inlet flange 314 coupl ed t oreh®ES2005/012433

inlet port nodule body 316 of the inlet port nodul e
312. The val ve body 310 may be assenbl ed by using
fasteners 328 to coupl e the outl et port nodul e body

321 of the out port nodul e 320 to the inlet port
ReFERA 22 Eéﬂwfsheee fngpﬁ eutleﬁpgfs 3&8 may bg geiiedfe she outlet port

ARdiTE bORA A1 by WlBnPO dsing TAsRGHER 328 3RH B NA Vie Bk YEOT

coupling 344 having teeth or gears 348 di sgosed W thin
8iHta ksé%ﬁtem@e Souibr ¢ the s eisysiemhiop of RKSS. Afend hBythe vdwul e

Bt FobGncIkRe Buﬁét@fﬁ'ﬂde%p%@tﬂ d%ct'&ﬂic?ﬂaké?ﬁ?ﬂhro%@ﬁ fa¥%aita a
gear, chain, belt or other suitable connection to the

a@teualQQrto edluis) deptinaian Thetfluidyesrathes alatiententersgbovalyq gystem

t l.ec 0
B0 fdgfah b3 D aLAHCTRY alirhel D14 B0l RS o
aloflgln bodye3 1ot medmlt:il rert nieduba3 13 0 The vadvanhodyidd hhmey be of t he

Pl SULLR £ ] o R 1P

puttet paesotikle 820 oubd mteSpdtModiéé balg 3 16 ¢f thh énletpbr@chdule 312.
£ th d 0

gl(i{hltlg{nalkgrbtﬁ% port %Fufictorg%ma%ga e tagtbxe}e]‘tgll' (fd[l)lpﬁ?ﬁ?j“?i%ﬂﬁlﬁ 6 ﬁH‘lpOf

pearp34ssisposadiwithivearcopien glokeeidt dshasad W1ﬂ11nl-'thﬁnle4ﬁort module

th f th
B 110, D Bets Sio0 T CARsRn U BLE R S5 HPB, Pl e
mﬁeb&s&am)ecmras $1wraetuaioﬁctg1pﬁmg B the ¥ort Eeledt@[ 3Bﬁivsﬁll ftdle a
t st the va | v
e L T e
Fi® mhfo%g@uielpems)uﬂaftalso%dnsmcafn) wthtohe oﬁm‘@ PRIkARBNSL ontleyn

in FIG 1A the flow path 432 includes a path inlet
434 and a beari ng 416 to rotatably couple the port

Sl oohis, 28848 e Bl e Be AR st o] Gt

mamldéd thite Dﬁl}ld’ls meghmmaé;waagmlﬁﬁepor@ ap? fMedlEﬁhé it
i nc es .a i tudi irection Y'-Y" .that
B@@f‘@? agrhg? Oaﬁ?t%ﬂ'égwa %@ f%ﬁ%@l Y- 88 fupnpigmpigis Rresspiindhe

Exﬁ@éﬂlﬁx&ﬁ sE&M IMAHIG! mg«dcuﬂﬁ%ab thkéribofimeht, tRePprbdiave off IR
ow path is able to praovide communi cati on between the

Sb@ﬁvwgi&tth@u&lh@e R Pt AR erqyides HieineSesiy pgtsiesialong an axis

Xb DX REm bl EIFRRER bF B pbit | Eél&itérat.’;@ dodirkst fe Galvé£bat 844 when
actuator may be located within a c%osed oke 446 to

Bedlamorath B2 plignedith pee efthq thies outedspl4 Mmidardo theea| s
éxﬁ@omémeh&m mﬁgﬂo mmngmm%nm&w g,séﬂ ih1St 39544 £

that the port selector is maintain proper
beayise ¢ 46 torretablycsuple thepertelparer 436 dycludiog the ﬁl@)"@aﬂt 433twith

th inlet flange 414 and the opening 413, respectively. The flow path 432 also has an

offset portion 438 that includes a longitudinal flow direction Y”-Y" that preferably
defines an angle 0 of less than 90 degrees from the central longitudinal axis X”-X" so
that the flow path is able to provide communication between the opening 413 and one

of the plurality of outlets 424.
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w0 mositess3val ve system 500 that all ows manual

pressurized fluid enters the open yoke 446 of the
inlet port nodule 410. FIGS. 5A and 5B illustrate an

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- FIG 5B i|lustrates one or no

port [ogduplem W%ﬁ‘fﬁgateﬁw Elﬁe%pgwewﬁtswash@loeﬁte he

Vithiher (Jok8d §oReIMIE to pHoviae tdkioR lof the AEtuab oliflingA4disenosed
circunferentially about the port sel ect or. 530 t hat

ppthushiags 440 walswt@@é%vgdeé%er&ar&&aé&letpeﬂrs%lesépwoas | ever
2fathtaibdAQR plop&ehlybibd rdifton!t& MR ValR8Body 10, ddfr HRERSS 566,

a user can rotate the port selector 530 within the
pEesspszesidyd enters 1t119 oRER YekerHie of the iplgs perh modple 40 ch i s
formed in the &)gselec or 530 in a simlar fashion
as t hBlGS émaffb gate,pn jorlge vplxe systenypQ0fhataHewsmpppal

HahipBlatié S thEpd defelctol §3BRONRYer\Wdidin 68 e 1édees stem 560 is
lurality of oqutlets 524 defined bg t he wel ded outl et
Yy

ot flescrbel ip porjystion the srospiseionshenin By EBp SBATRG crossrrepfiop
aLs® (%168 iHARMes Ofe SaRE h@ﬁj rectsB& 968 Yorméd 1rmﬁ¥ vﬂ%‘%d@

the port selector 530 to the actuating rin )
P HEokthe valveelystema00 540 agtyaterying: 568 muy be Higpose élrchnefweptmllm

hﬁou@hie PBR de1¥didd 530 MR Blc1LES, 1By "ré%leést%6 Qflag&‘dttb RlcSive £ fover

one t wo pOI‘t recess surfaces ny port recess
560 Iémag@gmghbe levar 864 Biuthe m09$ép6,twewoan atato itheoabrtt he

Pa&lto %gb %&rtg%ga%ﬂbq%g Ii](?{oeafh ﬁletfﬂ mfn s 25@%% rn%eIqu?

ever Ssystem a us
tﬂecmrtpaltemﬁﬂz in# sinhler faghrion @seheeﬂcbvo patb 382 efFIGhEA, to hhgn the

Vé’uﬁ) gt(xg)t é}?}ﬁlecﬁl&%ﬁ)tﬂ?an ng %E%W% l{t)ﬁgf (Ig)uﬁe@ 599 de ned by

ﬂmdxzﬂl@d&iﬂet@nds 52?eofcnlmdudbt pnaiafe 526d by t he outI et
port 522 formed in the end plate 526. Miltiple port
r ecesA&sy SBPmappalsdie ihdndedd As delactgd Vierkey &7 maj mlesth@

Pl B i B SRS R 5y ISR e

that thi @owqiathas @llgnr:d with Eﬁﬁofamjplumhtyrdf eutldtn22, anesdtwn ploro r
PUBSGRIEE <1 RHSE, FEPRSR, S0Pl IS 18RE VBLOT LI 0 B8, or
Bﬁ@oﬁlséﬁ:tcxﬁsQOandi thsBfark thedlomagach $82mThe fevtichystymtS60MBHE; a
tha I nco S al.ve,si.milar to .t sho N th
Y BRI ERIIG B PRl SR Bk sy i Bt Trhe et
¥ad M&nrbmﬂgateﬁ betwati the @pering 13 dpﬁﬁdd byoahktinkt fidnge N4l ofthe

out | et rt du] e 620. l.e 22a dapf.e
Bl ol caZ et Gt 53R e Bghe Pt et SFa Bl the
ShDp¥te 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
lever recess 566 in the actuator ring 568 and inserted into a second or subsequent
lever recess 566 in the actuator ring 568 to allow further manual rotation of the port

selector 530.
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outl et pipes 710 are coupled to destination flanges on
destination pipes 712 to transport fluid or other

woniosa08sBr ansported through the val ve body 610pCTpsronsgi2433

613 is fornmed in inlet flange 614 and is adapted to be
coupled to inlet pipe 700 to allow fluid to enter the
val ve body 610 through the opening 613. The port

sel ec 0 i | sposed wi thin th Ive body 610 to
o] ouf DS aneds i%’égﬁﬁﬁ Fﬁmf%lE SYiFm 00 %tl?qoﬁﬁ"&%ffa?s‘?ll‘i‘?g
bitfiRt@hhdt RRowiBiRithedlath eSySéR TVGOFIGIDA. EXAEYBle, 608hincludes a
act uat or coutgl | n 644 di sposed about.  the port sel ector

bady 38 wathapap iﬁcP@H npdule 512 gacgnpptletRort meduirgd2e Sydet
%&%ﬁ%r@acﬁﬁl@& to e@bhipleFdVutlet pfes P1016h tfelbinitRRIn®nt shown,
actuating neans, so that the port selector 630 and a
putlshpipas P Orase vavaled frdestimation flanges podestinasion gipes Y1 2sHown)

tpbﬁ ﬂaidlogeﬁler r\%&e’i‘ n@ﬁ‘ﬁoﬁéd thidBgPinb VAV B fycas‘lo oBbgh 613

s 622 to allow the comruni cati on of or othe

Fﬁefptmﬁd in indehilange dAand isgdertal toiba coupted; te indgt piriey80 mdlow
hﬁ{dQUgﬁeJtH@v%Jdg'sﬁ’ o}fglﬁﬁ nggmh ¢f3. destination pipe

712. FIGS. 7 trate vari ous

| mpl eTRIYAL L RBBr 090 i8 dHisBsEd wﬂﬁ’iﬁttheV\»%lv\é%o@’@ltOecmaﬁ&{r the
managi ng nultiple pipe lines. Referrin 7A, a

§§l%qt1éﬁmm@ulpm Qfdleesﬂm Paspipg éﬂrmahtth&rpwl%lwﬁo@sm 1 Bor
@%Jnﬂﬁ& &f adthatét c%ﬁ@in%%w QRpésg bt BB potkeltR@TB0 %9 peticted

t he val ve syste such as the IlTustrated Iaunther
vedntky wtemﬁhycnb@ng mmsfawctl s aizdan ekt ebainy e odiey suitablg0
I
érﬁ‘at nfEdhC Pé\j{hé{ tgé’f?dd’ ?eﬁekc) of B%0 aﬁﬂigl Jwé\é path g@é&’ﬁ@é thrbifh

aun er va e Cou to an ternative
friog ﬁ)@bllsmbrﬁh@vn)mibeabg@dsmdnmgpﬂthﬁ Phwelituefroudet ports 622 to

h‘évE ﬁi@lca%lfnlu“ cgtlﬂ‘?l%"f ﬁi or Iﬁxgr I!HM %&rtfné el?}r?]egkl‘é%% %%Qhé@%t

receive, nd receive
a1pp|7p@thrmgh$lwrmqmﬁold sybtem 6RO vndeainagioppipe 712.ne pig, for
use in cleaning pipe lines, or "lines" coupled
t her eFI&S. 74 thrprghi 7|€5pillle$‘mtﬂ atiperimplementationsef b annlic-hent valve

[
Yo 6 ah i OHPURR phfd 1 Rebirfihe BTG, 74, 3004erd 400 Rbiuces
mmhiplﬂjmslnmm wvalyss t lé)aarnanw is p mérlea rortfigutatios eAtdeast orssd the
Wit h 0 0 abo incl.udi ng a
f)’?)l?? 53 %g %h gscfh I'S poseée (ﬁalhgﬁer%?ﬁe val've \Bgo%liplefif ang
imiaqzitee/técemerrfiét) ataa lanfchﬂmq@azbhlntecs 16 oAdrematoatyethe llanincheor
ort flan 114 d one
S0 Fo Bl R ol b slPag v i BRES Suef ARG A%
bi dstﬁer&ihiﬂabwﬂmﬂ eéhrcteh a‘hb blunchee et e S atay B4 Opdrablé fodaunch,
Iauncheq v I¥§ 802. Argﬁgellne scr%gFr 842, Y be P
LN EV (s at“Bab CEEL CARIRS PGPS 3180 KRN 8 @iRssling Rig, for use
hxﬁlmh@rplpbaln‘éﬁ oSQ&eE’MonEHl tHeFefo. fTh o ippleediaOGRWN, the

her ei I, Ci sho to.a
Eauncher ine 2{]1 is cougied tot Ynlet p01\‘/tmi]1)ange 114 of the launcher valve 802.

The launcher valve 802 includes various features similar to those discussed with
respect to FIGS. 1A through 5B above, including a port selector disposed within the
valve body 110 and adapted to rotate a flow path to communicate fluid or other matter

between the inlet port flange 114 and one of the plurality of outlet ports 122.
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selected outlet port 122 of the | auncher val ve 802.
Multiple lines may be coupled to the various outl et

w@ooosa0sB22 of any of the valve systens 802, 80PCT/U52080612433

illustrated by FIG 7A. For exanple, a valve |line 820

may be coupled to one of the plurality of outlet ports
122 of the launcher val ve 802 and connect the | auncher
val ve 02 vig the i 20 tq t inlet port

fl ang® afi}ahea e 0&?881?1 tbﬁgf’ ‘g\smcwqﬁés%q ¢ laygceryalsoa
Box A ﬁﬂelﬂﬁVMBrabér@ﬂZ f*rfa? B hdkPteld ddprobRE ive ka8 Body 110 of the
Al ternatively rality of outlet pe |ines 830

901"5&%&@1%92&@?@ ‘i‘ﬁ 80\6 Pat&ispespd drergin Frtoge@kszlﬂv slgwn) to a
gaéb@éd%uh@[epoaqtzh%rth@@aruhcﬁbzeawe%o@ fluid destination. The
fluid destination may be a wellbore, a pipe system or

ot her ManiptiUirdes fig§ bemumatto the §hkidue Suldt APaﬂ't’d 172 JF¥nyof the
pel i ne scraper | ar. devi ce. ternatively, for

kel s it 20fros 80 Slusteaud W GoHA , Farseamplgagralve fine 820

€5 bé Badpldano Hﬂefome @Mh@wfb&mt Bortsl 192 @£ R IAunBR | lvsme 802
such as a tank, wellbore, underground reservoir,

aidronness theilapnehes valvg 302 vigthe mneéwe REQto; thginfet P‘U&ﬂ?"@? éb|4 of
Qﬂacﬁltﬁnaﬁcﬁwntlhfé vﬂivb’ Ef"sltéd 8’04qgca\t'é@| A8 link RO ﬁgnéhgtevalve

| auncher val ve 802 e down |ine val ves 804
80% Alpcanagizell, adziwabtzztoé autiehp@@ linas$30 mapi be couplagpe tlumlumlty

Bhﬁorlsw qﬁ%oumlmeeoﬁgepmefm ¢da h&a%@é{@hfg& t]‘l‘xetﬂlil{%!

| auncher/recei ver may recelve an I rect
9¢spe¢thnenaydaeapvmﬂb8r42d Piposystemeol et chredultrspsiern \ﬂer reguiest o

ERifh s BPIRE Soibor of Uhilajfchic R Rl RERGHBPRIE
Eaahingdpplitationa Ithpéhncsdmnnﬁort map te 8QGsuitatde flhiddsstinatiasuch
X\ﬁ z{ an@ \yeﬁlbgr llnd? gm%ﬁ&) re%é)r%% of gth? c%e?tgnﬁl 1grt1 port of the

previ gus va Al et ge ‘114 of a

subse@q&@ﬁn N@h o] %\Qt‘?@}%ﬂly\e/l]ﬁor RSEARERAANLS HLAG

| auncher/r celver er o
Hefaupehen sele 8&Aaid thendorwntlime valuesift aod 804 ari dach connected in

CERoTRE Buprifid e lRelY SUFT bl SRLAERE G 1, VE00

lalunwe;r/mhelaer@m lraty ir¢cyive Andsditecemspipelime o@rapenRé2ifrom the

Dbl otiuch 0 s e B R s OBF e 7
fudidestimafi@ais laldewn lme mmmf 8déh diamhlof/ﬁe $y18¢sc808, 804 and

t.rat h h 5B. t
B 1% hBIEL T & Vs it o PRI o Bt Bt BES Bl s e
t:’d tauhﬂieh@bit ﬂeﬁ:@l l\le bfa ﬁlbﬁd@u&ﬁ vhlhead thel dIReprogresses medy fiohd

ustra 7 e outle orts 2
9%8“&%%51%%8%%?{8@% Pt e oAl ey b bigh sy ha
He e R eresTifluitedeyighaB @, usitdg it sy 5t m A9 Whistrd t&Ein iR00 Ba 1A Be

| auncher/recei ver val ve 802. Thus, each of the
unlimited.

FIG. 7B illustrates a system 800’ in which a plurality of valves are operated in
parallel. Similar to the valves illustrated in FIG. 7A, the valves illustrated in FIG. 7B
incorporate similar features to those of the valve systems illustrated in FIGS. 1A

through 5B. In operation, a line 810 couples a launcher/receiver valve 802 to a
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val ves 822 is operating in parallel in the system 800
illustrated by FIG 7B. The pipeline scraper 842 as

w0 bdosavssat ed by FI G 7A may operate wi thin t he BEEUSI005/012433

800" of FIG 7B based on the selected flow path
position within the | auncher/receiver valve 802 and/or
the flow path or port selector position selected in
each of the subsequent val ves | ustrated,
layagherifeagiter Pl es Yip BHBbEEToseYeR %‘f‘ﬁﬂ‘gafatf&fwéﬁv7e‘*s Iigh of
HeRuadtPdrtd MANAKA Blple@itithd inkepdrt ﬂaﬁganm OMNEsuBeqhidi® valve
val ves 822. Accordingly, each valve line 820 is

8¢fa pihish it dovanlinsdiam e &H‘t’?‘@f/reﬁﬁ‘?’?f vebre 833. Ehusycachherf they

Vabééeszn 1Y &péﬁanﬁg/ ﬁxt;ﬁmllgpig thetsgstan%u@sm%@a b?/ gl equw
line fromthe proceedin valve Addi ti ona

pipgling| scraper$f2 ps WastragtlpyaGh empy eneeie weshmafmﬁyaﬁ@ 899’ of
EIE 783h%aSn iR ﬁgw@h ?8Qrﬂ>§th?é351h&?wﬂﬁh‘ﬂfeslaﬁn‘ah&/rgéei’uegvalve

desti nat1 on. e va 820 are val ve-to-val ve
BOZhansl/onither ftomspatiner portselettpriosition selentes in ghaheof the-shbsgiepnt
t 7
g%gé,sl 833 AQ ulstlraggiz tsyes§e|n§§00| ggcj)s itnlcf‘dgérstaachfcf séof ?I\Yeg 8273}5(:?2{{%
swaizdlebd(ﬁﬁﬂlrmffrom bydye of theasaless fQBOAcmdngly,mdi Vajve linke
: : ; & ,
B AT 3 AR o AR ERE L B 808 s o
8 Zlﬁbseqmmte&atve adowh thgé ﬁomaha/;&octeedmglealvm I/’atdltpmally, h Iphmagmy of
alves 822. Acc
BrsnePb ek PR RO oneAL o ShifE o o SRR B9 e
flbid destinuien. 82 valve ﬂﬁé% 820 asyalveno-8410¢ lifes vsfhletbadthe pipe lines

[y, [l ed
ST trar v fagin g %‘péti;o% %as Wi thin the valve body 110 of
one OIEId% ﬁ u(s)tratg S E& %ﬂlcﬁﬁéergte gt)igasp mgl upder
ro I¥ 51 S0P iad “a

Such a reno € con uat or
tenoifee 8208 eidyf wat2 8 eﬂrckihioealtyothe cystann Bmﬁulmsmttsm a

val ve .transcei i ch
¥ biSlo 3P ud oo ot o' i FuliBle e i
f:dirfmmta sixtgmrXIl\@no thie g6t pltoha‘lan@et 11¢ o€ miutiipde dowh dmfe Vﬁhesl 822.
val ve, 822 ternative a re te o vehi e or
Asingg ot g il cobierbint fillekbetiing ohie yilb oy 03
BhEofsabtyig 800G Huidiestingtidhs € Xaditionalldl] aresuR|conthdREataatbing
o] %o to the valve | ocation under the surface 852 of

paigposed Withindhe vaiyg body, 1LOpf ogg or ere of the wlyes 802 or 822 of

b}s’téﬁasg(foat 86kH debfe corlifolled hUAL nidy aldoifcIV a\/ﬁﬁlofﬁﬁﬁénscelver
operate in either direction. For exanple

BoR.PReFRbI tp semMyBicateMjth @i va e Franseei | 369 ﬁ@plf@rtaﬁ@rvabaén

wht;emégfeaub@ WREHeS MaRiDELM e bRoR ablubtbPr &g %Waa&ﬂ Qfer tRn
low is reversedwithin the system

ﬁ@bﬁ@ﬁ@lﬁppé i velve 8824 0\ eaatively.c rgmoteipgergie é‘Fhlﬁé o5 Qe
géz?m&} AR &Lﬂiblﬁegg BRbbfabi ﬁ@he Jah}éﬁoém&{ Rprlefisne F 1 Ul d

esti’hation a sour ce and
individuals from having to go to the valve locatlon under the surface 852 of the body

of water 850.

In any of the systems illustrated in FIG. 7A through 7C, the valves may
operate in either direction. For example, the launcher/receiver may either propel the

scraper 842 from the launcher/receiver to a fluid destination, or if the flow is reversed
13



10

15

20

25

30

| auncher/receiver 840 a receiver 840. Referring nowto
Figures 8 through 11, there is illustrated a

waondositegsert fl ow sel ector valve 900 and nmani f obdT/BEyBDEM2433

1000. The valve 900 is an inline flow conbining and

di verting device that conbines flow fromnultiple
inlets 922 for flow to one common production out | et
970. The val ve 900 provides a nechani sm,t
Wﬁgi“\ﬂi“?ﬂé‘FF‘y‘hF ?&Pﬁ}e@reﬁﬂaﬂcﬁ“@ 1y receiyGther ?‘8?1 &rRper $4%e
ﬁulntth@ﬂﬂd dedtifdtfondBds hekind the AORIRsArAEén PNEH burSihd e
test outl et f|OMIpathS 936 and 966 are parallel to the

iaHP‘%Fr/TeF?}Wrﬁé? pEecoser #4d 937, thereby providing a
f ni fol d t 10Q0.
s B R e, ﬁpg

sdletdradive gomﬁldmiﬁfoHbeﬁtanq 060. OTheRRIVE 900 BAH Giilin@ Mow
sour.ces, SuC as any nunber. of productlon S urces 9

£ombiniga anbdiverting dgvicedat combines o fom Gl inlets2d dey

td e ¥8Rmdh brdﬂﬁ&ﬂoﬁ,ouﬂ@@w\eﬂesval@l%o PRAHIRE a BRShaBIsAY BUE
facilities, water wel water storage facilities,

mdiyigpally isplatseand dived |ﬂﬁ!5!rf§°m effe oS theanulfiple inlets Prnto aBernate fest
E’ﬁtﬁe@' 080, I 12 &P BMitlePlloW BYhe e 2386 5l 'beldﬂél t@ﬁx% ”nl@ﬁlb“b&dths

| aced between the production source(s)

ddA3d, therpRreprouding @ cempact pipinglagapgerghi fph@alpMHWélepbn
$6iy. ce(s) 990. A production control device may include
but is not limted to control valves, punps and
conpreRsialks-927 B sorRbfoaliElg wadt pertP dr@&dayféﬂ% B¢ pled to
anal ogous features as have been descri bed previously
RS ¥iere Awdpgtiop seureaserich s quy gumber of pradpesiggisources 990a
Bﬁé&h@bé&g(mms OT}Fe' ﬂbﬂu@ﬁo%uﬁe@g9%a}l 1hau&'ea$1}/\§elgogas wells,

i ncl'udes a val ve port sél ect or
P ard/eltsay stmag?;@slélaes, wat§=bwyllsg vater stpragg fapiditicsy ﬂmd stmgy

5&]9:1111&9 o?étﬁellp?oﬂgﬁﬁr;eﬁ)%&g) partially enclose the port

ect or embodi ment shown, the outlet port

body BE&ickiBR chtR] diidel! 98R thiBuEPR2n ik ®e BrhiCed bR M
sel ector 930 is coupled to the outlet port body

gedustion soree(y)i930 B@f!sﬁp Ayaifdd galvesi) te control fay feanshe pe
b&ﬁhé{fdﬁ %Jr@e(@@@y eﬂtprdcdlué’ﬁdﬁ ct)ﬁ@épdl:ﬁ@éqn%gm%ae Bt id m limited

outl et body section 916. The outlet port body 916 may
& @@trplrmlvga@umpb@aquon@regsom for rotatably coupling

outl et body 916 to the port selector 930. The val ve 900
i ncl ubliesmaifoldyabte 998 inclydsympanyenalogepsdeatures a8 havebegni t y

Qéscﬂﬁ‘édqﬁallélﬁiy%reﬁipiﬂdﬁlh%%ﬂteé e 1&&5@ fhrQigh aN ReRlrfilg RIwAbe
. The inlét ports 924 are shown as

Flgures 8A and 8B, the valve 900 includes a valve body 910. A port selector 930 is

rotatably disposed in body 910. An outlet port body section 916 is adapted to partially

enclose the port selector 930. In the embodiment shown, the outlet port body section

916 includes an open yoke 946. The port selector 930 is coupled to the outlet port

body section 916 via bushings 940. Seals 942 may also be included to prevent fluid

from leaking out of the outlet body section 916.

The outlet port body 916 may also include a bearing 918 for rotatably

coupling outlet body 916 to the port selector 930.
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wel ded inlet ports 924, but any suitable type of
connector for the inlet port may be used. Wl ded inl et

w@oeoosa0s32¥ define inlets 922. The wel ded i nl et PEDUED05/012433

924 may be spaced radially outward fromthe central
axis of the port selector, herein | abeled the "X-X"
axis. In one inplenentation, inlet plate 926 is

The 1 Berahe R0 Gl B8 o body FRBR & £ B0y of welde

{rag peney24 asdifobmébortanstleeplate 024, t Thefhlet pﬁjﬁtﬁ 9Dohte shown as
assenbly, or_other suit bI e fgstener.

I h
Mirldpd L Pa %?ﬂsbutta%swtﬁlv & typprLgqunesser fﬂfatg %@et 35% 2y bg
hedl Wekled msbpoa;m R¥indney 9PeaNSE w@fde@trﬂagbxw ;may be

i ncl udi n di ng or cl anpi ng devi ces,

g@P@%ﬁa@@%gs‘GWﬁféﬁ%tha conifa Qxasmféh%m%lectph aﬁremqletrqrdléée a
f‘kgw B In SRZindpRniBRA LM, tuhetq,1at§9ms med Bend ihRrvedagioh

may allow the transfer of uid fromone or nore
Pﬂn&fastpreﬁr% W28 Thpe fasteners P2&may by a@&@lta%%pm@frf@st@@r, seches a

9&9&1 balt ddu?@&ﬁ?o‘i't a‘éée%l;n ot cﬂﬁer‘é&‘i‘ta‘ﬁi% B HQmef ne 1 ow

932 formed W thi'nh the port se ector 930 has a
pmlﬁnmat@ns resrinlebplatg 926 may paathackaditp edethody Y0 rbyogieer ek

R AE RO nR Ry AP IEE Pon VoV nat

pr ef efaliov s@féf:tbﬂ@ﬁ) R4y B%rbg'l)ﬁtagle%enlﬂﬁ§ fhaf lhaﬁde%q fm%aﬁﬁ@sz
fromthe central |ongitudi nal axis X-X hat

farged pithin, 98 thetthe Bew ppdro3B may elow twaa%ferdd’rﬂmm&@apnw
Hx%?é"ﬁﬁﬂ &&%fz@ﬁo feQuidtlo8s. %%H%Qle&%dﬂﬂgdfsﬁééd QHﬁlln
e of so that as

set portion 938 1s angle
padre bagky|946+ Bhe BDF0patk 93foameiwishin Hieportiselestord 336 hb&):dpath

ﬁﬂ& Pa{tgﬁ 9@?% %}{{Uuﬁgt %?tiogr%% th& g@éﬁ&?ﬁ pﬁnrtlgln fo { he
poﬂtlen 93161®clnd\e,s abengitodlmidlowdltehmmeﬁbrphzamfefﬁﬂﬂy (lﬁirgs arSB)gle
oﬂé Eg q"@ gregéggm%t h traﬁ %t gc? nal a%us?“(Ihk oecg t\%ettqu ert)a%h
QﬁDmaﬁbé mmtab@ te mdwdefcomhmnmtanhuxetwwm ommﬂthremlef)@;ﬁbﬁtr@ 922
[ ' 2. .
AufitgRo " Phe et eBt B S Pl &Y el et Rueploed i
td‘tatem{v&lim fieatabre Hady I} the pBchéled D20 malybe aligiedtwifh@int 8f the
er nat | éﬂm onl y one blind inlet 950 or no

924.. Al tI
Blurality ofriplst pogts y be included in the manifold val ve

900. ort B | ector 930, i
al i gne nx\gaepor%aﬂy’ apindid nel {b'le % hte ﬁ%dpl ﬁ? e%()o@bgr % ﬁ)
SudA thdt @hen thh patt ghettme 1s‘d11<gneqaa1tlhth9 B]aneti itlét@50atotfluid may

sel ecto 30.t0 fhe test tle 80 and o the test
REb e SR Cotlving et Shyste santes SO tooratsst
wihith :ﬁhef ﬂr(éthﬁ(&{ hvEﬁQSfZi. mstshew@mr HIGSE‘?]IEQH@E 1&19)'3 Be arBlyndaglet 950
i,sol ate m ow ente t he tion cavity
4B50F Brinehas DR e s S s s R foy]
one blind inlet 950 or no blind inlet 950 may be included in the manifold valve 900.

When the rotatable port selector 930 is properly aligned with an inlet 922,
fluid from the inlet port 924 flows through the flow path 932 in the port selector 930
to the test outlet 980 and on to the test header 982. The flow from the inlet port 924
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pressure isolating seat 954 or other suitable seating
mechani sm such as a spring/pressure energi zed seat

W0 bas/1es8eBt es a seal between the port sel ect orr@BOSBENH012433

the inlet path 927 by maintai ning contact against the
opening of the inlet path 927 through back pressure
created by fluid flow ng through the f|OM/path 932 or
of her suitable sealing nechani sm g enbodi ment

ahgiRA with flepipatig2 lafhegefta%}%?r 988&15’%"%50 teAl from e di9%seqd

Ghtéﬁxvgfh@ pRahdtdh xvigBeR fromhBe MBELinISEloRE D4 tH9Rh tHeist bea
configuration illustrated, the open yqke 946 all ows

PESES ISPlAlNEsK#9gd of etheysuitablsepfingtrerehanisin sich astaat i on

BRI prsOHE eﬁerglgéat se1RMBIeat¥l Rsel KR thdSIrl sele%@ﬁao a% the
ot her suitab connector to engage the teeth

et PakiBA by mamafapg prtayh againgkthe peeniggrof t@enlét:ma@r 92973@r0pgi1
M&Qurwe%@ b} AGidRIWE ¢ %%Q%h @l @lowtdaﬁl 93alo%th9,aswab?37
may be aligned Wwth one of e plurality of inlet
p@z/ltlgmgdwmsm the end plate 926. Th| s alignment allows
fluid to pass_ through ogen inlets 922. In the
enmbodinfBhemadsnent shove pE1G Sdepractustorgaepling Sdhisdimpedt o

@irétﬁﬁfekh@all 8%t fﬁ@tﬂ%rt%glgctw §3b ‘Pﬁ"ﬁne Qf)nﬁgtﬂfaﬁgn Qﬁlgt?atécf‘ Rt s
2 (the other inlets being blinded),” although in

epeﬁ)@fok@ Afodllois metationakrmergy ﬁm&e trrmsiited fiom 4 retasion petyer source
MUE %v&kﬁb Lad c'hml ec;eﬁ geip oﬁ&qer%gﬁzﬁ)lé wnﬁé r%ggn ag e teeth, 948
ti-port selector valve al so 1ncl ude trunni on

96@6 actugiercaduplingrigt afabiepor @tht@r B ds rp@rfqd vaidlietie yalvobaly
25, R RPE Tovimay tEMRghed (A0 OB oF i pARi B RSt A
theremd glaterP26. Bbis lignment altowe floghly p@R@ Thrawgh epep mlctts 922.

sel ector recess 962 fornmed in the port selector 930.
Al t er lidh¢ erebodimerth ghown, i iport sgléaton PR isnpefablertealign the flow
AR SF% i bnb el bhoihok 0% RRE bna B bohe fiiicd) dnoueh n
pthet engfodirhentsy these Mbeme phlssrthaeldhlien blind inkety 5P and open
ﬁff‘l[ £630r recess 962. It will be understood that,
alternatively, valve 900 may not include trunnion 960

as t h?heoxﬁf?lﬁ%f't%e]'e&oxf YW 9@@5&, ﬁé&a@;%ﬁ% J60Gda apied to

necessary pressure or seal I ng port sel ector 9
ratatelly peple thogort selegton@dthierthalrly 8¢ buthet tounnieatpin 960 may be

gl £ L %rd% El@éﬁ{ntobc%?r okﬁﬁn %’c@%sg%4 ’ﬂ)rﬁed%&a‘a 6A1"aon ?f thef_'1

vant havi ng R
bedy924 haﬁ agort d%gntcee@esss%fz Iﬁ@ttned ar thaport sq@wtca@B@nsltersmhly,

SRR Bl e D L B P i BB ik o,
adapfridpe bé insated i e pagetehegodan es panofoid hody 62 Bandddsetted i n
Erﬁg the %tmrt %)elec i rec%gs%r Ye wﬁl%e(x e:trslt(poedI tMat MR ellve ﬁ' vgll% 8(%)9 h

may not include trunnion 960 as the pressure in flow path 932 provides the necessary

pressure for sealing port selector 930 to inlet port 924 in a manner analogous to that

heretofore described with regard to FIG. 4A.

An advantage of the offset portion 938 having an angle 0 less than 90 degrees

is that certain operations, such as launching or receiving a pipe scraper through the
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pi pes froma pipe line |auncher in production
operations by using pressurized fluid as a propell ant.

w@dastosssel |y or alternatively, the pipeline SECEPS1005/012433

coul d be coupled to a pipeline scraper receiver. In
accordance with the present invention, the snmaller the
angle q, the Iess t he annunt of reS|stance a pipe

scr encount ers .wh passi ng
@%}3 a0} e PO%&@’@Oﬁjﬁg PG icyAPen A7 %m@l"ée qn s &Fe‘éé’feer

E&aiﬂoxag) &f&%&s& ﬂK@)ﬁetﬂﬁelﬂf Rbhaiy! ik Youtihdly pRIpERIdhrou h the
plications, The pel i ne scraper may be prope

Plpéhff?fﬁ @ pingUine Il?é‘i“c}tﬁf "&Hs%%\&caort peTatigRShN NS Ie pEssiyized flid as

%ﬁ)%élll’dn't Z&&hlﬁéﬂdupoﬁﬂw&ﬁﬁvelﬂﬂeqﬁpeﬁﬂé@mpag&%me dod ,i\qu A
| ongi tudinal flow path with an g angle of less than 90

twghinecssraper reqeaver.  Inggcordapgp waft the in?é‘F Heepfon; e smplipr the

86 6 tROEssRRE AhdunPodeRARIcE | a Blpe! Isbra é?eoryp@wn@ %lg” %@uﬁt&s

mn|m2|n pressure dI‘Op inth eo oSl ti

wihen passing r@gbéhmlvsf Actnadingly.canaagle Qe g@af@f tham 0 dqgms

B pbiAfich (Tl PO, TH0 piodfit LRI Mbeled |
o] thebkaumhdleors‘o\md thehredeivehesingragwessurided floidt sowme.may use

known gate val ve and ball valve technol ogy for the

seal i Atpenasdypiages af having o lengitudigplfloyf pathhwitls an @ angle oflessve
f

340 92 aggsreelstté fik fféagg@g{ (_}@cglr?deQ"Qm}Mlﬁkxﬁg séamnﬁ%sﬁpﬁﬁdessmn

imtlie flav patd dup tot miminyizing pressugediop & theiofisepositiogdaR;

PR Al crp 5 T Bl W P 1, S eI 8, g

sineisg thedikelihood gf qagikation iFth&sffsed pantidn 988. i n oper at i on,

the production test header 982 nmay be coupled to a

test It Mléb@@mersmid dhat tha prasent dyepticadnayoise krawregals ysherand

I
bl < SnBlo i 5 O echifln. TR 10 GSE R Bkt vae
Aol hasgAlat fape w@he omwkich the boregalactor shate aglt istdhigndd ayer the

h?t v? ﬁ%{: Hx%)é?st%qgag §§l)é rnBlgtgif%P? sutc ?é’ﬁ' l g rato{, Ec%ua%?r or

wmt radql woyide posiesal atput toehd e seéf{q:tur ;Immddsx He®@ebn the inlet
onnected to fluid sources 990, the remaining inlet
% OFt's 924 may comuni cate fluid from production

sour oA L% FIRIYGHA 08 108 din IR 20k Buch QNOLL AR o8
7 E prddﬁ@y ?m%9§ ?

direction into t t1on ou
g bprogleditd o tesolirte| 98¢, Whickem@y7e cotthled prto-fd uqmpmmtd 904 tThe

B8 e L B 955 BRGHAGENe LA Rl

seleated ihleeprired2idnigrobgheinlet w24 throughi tHeéIow&?a&sa)ﬁﬂ Bhend 939

g 5L B R B0 o PO RSO B P ot BB

puripdbsebhicthe test equipment 1004. If connected to fluid sources 990, the remaining

inlet ports 924 may communicate fluid from production sources 990 the production
cavity 952 in production direction 976 into the production outlet 978 and into the
production outlet line 970. The production cavity 952 may allow fluid or gas

produced from the inlet ports 924 not connected to the test outlet 980 to mix prior to
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producti on destination. The production header 972 may
be connected to a production line 974 to a further

w@emdaadsson | ocati on, such as production equi pPenUSHOOR12433

shown in FIG 10. Rotation of the port selector 930
between the inlet ports 924 may allow the fl ow path
932 to be selectably aligned with any of the inlet
ports 924 to communi cate &luid aor other _matter through
£Hering thepiodyqtion gutlet A fendibe praductippheader 582 The pradictien
sl Ghesh0l il yele dBRFIESt0RAprodidctishmsalier d7DoF 6they Ritdite

under st ood that each of the inlet ports 924 may direct
prodpgtion destinptian. (The produgtipa headstdid mayrbesnnesteditg prodysdion
i8S 97416 3%&kheP Bréddi@on (R & idnNEhch W po@tkioh B4 BShHR Y OMEhENR in

roduction via the other inlet ports 924 through the
Sﬂédgction cavity 952 into the producti on header 972
and the production line 974 to production_equi pnent

1002. Retation frepogt selgetpedPhgres ddnleterts g7 may,aisy the f

10 ShathBRD kSbOR R RPN af I SGRARI o e ilkdt§bits 9% o BBYmBRicate
i ncluded in an |n% enentation of the manifold system

flogor oherwatir Hypyeh thedowaath P4 iatothe teat hoadsr 883 from éheyde

b tedl ifleEorts 90M T Tt siRfuld MErfokd BeiinderSddd Mafkabnbthe RNt borts
924, each of which is capable of production to the

B2buay: diresh {mid dway itsgpspectvg Prpdyetiontseurce, inéq the tnst keadep 287 for
i, SAROR Hh kot B PR 10 P ke pig o2 Hieduanifl,
peductivnicavity %P lito frampadduetionthsades OT2 wfd thdyproductien ling17dtto

?ﬁ%@?kg%ZmPégghbbfnally, the inlet paths 927 are

antla parallel to the flow path outlet 939 and

the t gshoutidilee R8dstoddBlating RLAGEDf etBredD Hdd,

whi ch may be 90 degrees orﬁ?ess. Accordingly, multiple
tondspongingrivlets 939 mayrhy ingldedyingh amiple@entteonod ficfraangfoldal ve

§3ys mo%pggcdr@in@?@% ﬁgllngtlr% OJIV%% B&lﬁ'&el t%o,ptﬂ{:e.@l iJoFJdor

confi guration. 10 1 1Tustrate a fmmanito
st wlets1920@nd ndet pontscd2ddeash of which &ickpapleaff preainétionltelthe

I t ' tdHan 0 of the
HRRGNRp Heer 4T, ' bITRE SIEBHASI AT QR MnecfBT0a0
porog patdingrinlougake?2 79 T tha iid plamemgaticpshomd icagh dfélst inletipatiest

.. Re i vel each .progucti.qn _ou t, 970 d.t est
3ot 1P BRE LT 0 ST e RS BB bR A iogBtl e G
pathi 92Veme aibstaiizlly phrell¢l tothe Clbwqathhvadeted39 Qi@ tha gt duelet 980,

header, 9 nma e, coupl ed .t roduction |lipe.974. and

A e TE gt s SRR o0 e B s Ocordfg mune

Flatinso iic €590 Gndy be @ oigiited th éherfami fotdl vdive 8} stem 900D iha@ parallel or
roductj on q%agent.and test equi pnment. Production

gﬂ%faﬁﬁaé {Pa FEHOD- but is not |imited

FIGS. 9 and 10 illustrate a manifold system 1000 that includes a plurality of
manifold valves 900. In the implementation shown, each of the manifold valves 900
is coupled to a corresponding production outlet 970 and a corresponding test outlet
980. Respectively, each production outlet 970 and test outlet 980 is coupled to a
production header 972 and a test header 982. The production header 972 and test
header 982 may be coupled to a production line 974 and a test line 984, respectively,
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to conpressors, storage facilities, oil and gas
separators, and ot her applicable production equi pnent

w0 moshesspr oducti on of oil, gas, water, or othepCT/Us1005012433
Test equi pnent may include oil, gas and water
separators, hydrocarbon anal ysis equi pnent; noisture
anal ysi s equipnent or other test equi pnent, including

ressure nsors 11 il ustr t hod
Roforspan o Fapet R tebEb e TR R EA OGP sFediftrd | r om
Blipragit @nd lestieduip@eitC @fodudion@yipmiAt kihy ificlidNbitad sbt Vinditve
system 1000, such as nﬂnlfold val ve 900 is C ﬁ)ed to
1 compressers ploggee fsilities 1 4d gassePaTEaiend offiegapplic

BfRttohicqiipMemdihe pAidusionfdf 4 leds, g, 6 oilePuiRAt Test
di sposed wi thin the body of the manifold val ve system

PQuipraeTd &2y frcjudg ofl ggos ancwivetﬁr Sprsatgrs, hydgocarbgp analysis of

bqlifthént MoibdiR aﬁﬁ?;ﬁg &ushryedt, 68 oth¥Stb R B dipmétt AW 16Eng pressure
conmuni cati on between the selected inlet and the test

PGS CIC- At step 1014, the flow path is selectably
rotated to_a different inlet to provide conmunication

bet ekl § IS IAmsthddpr SBltanRispaRduCHRREARd festing oh fhyggds

Bk REIARIE §18idbulctR R IRP Y 810, B Anbld VARe BYsRRETYooRERAd,
each of the non-selected inlets coupled to production

g@nifeld yalye H00is couplgsite a pluglivophramices ¢ éest hpadasgind apeoduction
H?J@lbxf QthteF abye t&mﬁmﬁp@b@emmﬂ el b%ﬁy BERORanifoldGalve

design illustrated in hroug grOV|des an
pystanhis selegably alignedwithernofitig plpgpliey of mletﬁ in thpmanifodd vajve

gste%{ {0| &1Wunlc-m&1 Rrf&hthe s‘é%@feg E}l]&fatl@ [h% tt%t H@H@r At

conpact” solution than existing prior art t1-port
step &@ldothevlampath ipyelgntablpi rgtateg taa difefang inlet Itcomoué@ h

E%&H&Qatfoﬁ%e%%kﬁ/ fhe ts{l:%fld ﬁllét Qﬂlﬁﬁé &@ﬁqﬂe%e@ ﬁﬁ%{??{ol’rﬁ;nc? ﬂfe

ping to run paral to eac
lmwlﬁmeltdtiommpbbc hreaamt mn@edremh affthet tive- Spleasdamﬂets qoupled tcon
i e e L Pl
Qe&mtwhbdmm&hmemhhﬂhess it will be understood that
various nodifications my be made w thout departing
f r om Thredesigh nllustratedinddGP.8 thfougihé! pravidet dndnline flow path

SESE IR O DA S H AL By R g 380
mmhpaict mntonftlhaowxseﬂlgem’too art maulti-part s;blaca:ir w&lvexhymrmsdmg a@

fl'I et ?l | fg\étthq{nro Ee 8‘H¥e t‘ﬁ% e*‘“g%% E'IF 1rget agg gi?t#eiltl Blpalg t% rlplcpgrallel
to each other In addltlon the inline flow path arrangement of the present invention

allows multiple embodiments of the present invention.

A number of embodiments of the invention have been described.
Nevertheless, it will be understood that various modifications may be made without
departing from the spirit and scope of the invention. Accordingly, other embodiments

are within the scope of the following claims.
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a test outlet, the test outlet adapted to communi cate
wth at | east one of the plurality of inlet ports; a

w@emduaessson outl et, the production outlet adapeEmUsm05/012433

conmuni cate with at | east at |east one of the
plurality of inlet ports; and a flow path rotatably

di sposed between the test outlet and the plurality of

i nl et ' he flow path is rotatably

al i gngm%iﬁpmw " the plurality of inlet ports,
the flow path.inclyding. [ t flow path adapted to
cormubt carariRObHEY Sl ive SOBPRT 2 Por s
the inlet f . ¥ihng I el ' ' f
flow an oaﬁlﬁéﬂ@f% #E)}‘\}vagat %%gp%%htoﬂgg%g%rgs% tghgc}n&{ﬁ
bbeouplegito afinidespurce;he outl et fl ow path having a
direction of flow substantially parallel to the flow
pat h i nl eta tgstouidat; thntegifoufl¢tadaptedio spmmanicyp mith @hleast one of
1) s&d oPalcmsss. the inlet flow path and outlet flow
e AR cPRlLS

erein thé offset portion has a direction of

flow w t h ARodRBbEofiet, 1RTRodubAsh ARORIFEER ofinfudRate with
outlet direction of flow. 2. The nmanifold val ve of

&l lgasiaticast et e plusahy PEIegpartspandduct i on cavi ty
di sposed between the inlet ports and the production
out | et. 3.2 faveraimtatehilydigensgdbesyecathy st putlgtand the plurality

SO bSrtsNFh@eRAhd IGLHAR tsbtalaBNialgndbeyitd Q¢h BEhE plurality of
di sposed there through, the port selector adapted to

indetpews. thedlawpath includifgpat h to selectably align with
one of the plurality of inlet (Eorts. 4, The manifold
val ve of cl ai m*3nigiflepanath adapted tocopympgicate yyithyne 9t the| et

PREAlLE MNP FR] 8BS inlt NOwlHat Ha®isb a Mot tedind dirddin GRG0l d
val ve of claim 3, wherein each of the plurality of
i nl et ports notansaflet fib@iphth adhpt@ne domimtuhichtd &vith e atiret,

0 nicates with the production outlet. 6. The
o o s M ot G T SR P gealet o Ao et

p¢tidirs@loaef abw] s 1 sol ated fromthe port cavity and a
plurality of non-selected inlet ports by an inlet
seat. 7. The manbffadtgortiah diepaséd bdtweem the inlth 86w ipathtahd

ol B 3o Pt oSk er ottt BE-CoR PG KT aeent

R3¢ than 90 degrees to the outlet direction of flow.

2. The manifold valve of claim 1, further comprising a production cavity

disposed between the inlet ports and the production outlet.

3. The manifold valve of claim 1, further comprising a port selector
having the flow path disposed there through, the port selector adapted to rotate the
inlet flow path to selectably align with one of the plurality of inlet ports.

4. The manifold valve of claim 3, wherein the selectably aligned inlet

port communicates with the test outlet.
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W@20060088BEr conpri si ng at

t hrough back pressure generated by fluid passing
through the flow path. 8. The manifold val ve of claim

the blind inlet port adapted to provide a parking
position for the port selector between two of the
plurality of inlet ports, thereby allowng all inlet

portstof WI avity. 9 e n|f

o vesor drmangor i of et Ei st grh pf OF Ty ginte
podteiot @&é&z&)lﬁﬂfgﬂ&m\wn}ﬁﬂl@ Slowigath dofenupicadb 6/ith @ie pawukﬁ*&n
10, The nanifold valve of claim1l, wherein the

ﬁ}"!ﬁﬂuctl on outI et is coupled to a production header,

e P e AR S B B i hetcton
S0BRtE S frond thedpolll ddvia) antdm pofralRy oflhisit eeted PIELGORS b}ezihclhlet
production source adapted to provide a throughput; a

8t - port fI ow sel ector manifold val ve | ncl udi ng: a
plurality nl wherein.each of th
P urat ¢y e ihilioRRE AT walr G adertar B fatar 6 wree g
blessupd eifeﬁ,jlzeltl ﬂedﬁﬁpdrﬁﬂl@fofrﬁﬂﬂti]tﬁlﬁ ,aJn asofa:neﬂvsdaam}fx lCHe_S]ngS;ﬁdm
et n_at | east one of the plurali uj d sources
B Ba K e narrd BY BLid B egwgle%mﬁw piib
correspon t of , t corres n .
ot 151 vEE g BtHe o Hal®t 3 GsE AR g o ind
irdt@brtf thoWlindahlet Ih)atvadagecatofpms\sde dhparlcing p@nloaffoxfth@pwran
tIe fl ow pat thet
Sl E e bregh PRl o5 i ofi trapecllpuie at i aars o
ﬂu{@ﬁﬁtamelp@hlcyw@ar allel to the first direction of flow
and an of fset portion between the inlet flow path and

t he ot | etTHelnmanifpldtvalve bhelaiaf §, seerefrogath ofthé phitatigy @tinlet
of fset direct owles than 90 degrees of the

[ f
Rt %?H’"Hinfcégef:wgtﬁt%fpr?c{u8wn " a port sel ector havi ng
h f .
(e o A 8 B RSl

adapt e
mmipﬁd tp @ ptododtiogheader, cﬂwmocmctmgheaﬂertah@tem tol k:ahmhmca:té with
ort.s v,},herel n at |least one mani fold valve is

og'bﬁt}é’geﬁ‘gplgfml east two of the

11. A manifold system comprising:

a plurality of production sources, each production source adapted to

provide a throughput;
a multi-port flow selector manifold valve including;:

a plurality of inlet ports, wherein each of the plurality of production

sources is coupled to one of the plurality of inlet ports;

a flow path disposed between at least one of the plurality of
fluid sources coupled to each manifold valve system and the corresponding test outlet

of the corresponding manifold valve system, the flow path including:

an inlet flow path having a first direction of flow;
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plurality of production sources; a production line
coupl ed to production equi pnment, each of the

w@eadaaesson outl ets of the manifol d val ve bei necTosph®cl2433

to the production line; and a test |line coupled to
test equi pnment, each of the test outlets of the
mani fol d val ve bei ng coupled to test equipnent. 12.
The nanlfold at | east one
o the pl MRy oSt pat e ot g tes Lol M8 afle (g gy
ahvignesktcvnd direbtiéh Jfiflow saBdtintiallydpardike to B fifsOdicbcGyb oo f
c%fin111, wherein each of the plurality of inlet ports
selectively aligned with the fl ow path
comuni cat es throyghput. to the tlon outlet. 1
Aomethod for sitotitnssies Sesive Bt Pl Shn Finag e gugt how
bhth) Hs off@bpsrtion MY ingtaPfsétidgredion lo€ A6W 138 thafild Hégr¢r@lof the
flow sel ector_manifold valve to a test header, a
ﬁFBHE%FWBWl 20 and a plurality of fluid sources

wh th
et bor teportBlek St it no foot HiBose ® pRrelli gy the Sore
adleqpdredagital tode eeleqpivelsl atigned méthafseletred fillat paut bf gro@f conbibting

st outlet, the test outlet adapted to
Sgﬁ‘ﬁ‘ﬂﬁ’f%&%fewew?“ﬁt | east one of the pl urality of

i nl et port ction. ct.i.on
outl et ad a eredn tolcacS o?ﬁl’erunrlﬁnclz a eva%letlsncou?leg a?)tﬁw ° 8F thf he

pluteiag oﬁgrodnfcmmdoﬁtceports, and a fl ow pat h rotatably
di sposed between the test outlet and the plurality of
i nl et por tasprodusaereline dohpled togroduatidn dqsipnwnabarbloﬁthe

?{eidggﬁgloﬁtl% {aﬂ h& %ﬁllﬁgo% vgllbeebe@rlggﬁro%]%leé ?/o tﬁ)e %I {i] l gxa 6{%{ ténad to
conmmuni ¢ ataeteWhBQ c&lﬁféd% tegtt}:ﬁule{ngﬁtaédcﬁ éf fﬂt; tésptluet‘l'éts B?{hte S

the inlet flow havin nal direction of
mamﬁpldaaivoqumoupledw ﬁgﬁtehulamatpt ed to communicate with
the test outlet, the outlet flow path having a

di r ect? on T mangfaldsysian ahelria 11y whereimiat lepstope pfthe phradity

Bl” AR B&ﬁsrls T aﬂEan' vﬂYM th@ﬂoxgggtﬁet portion

di sposed between the
13.  The manifold system of cla1m 11, wherein each of the plurality of inlet

ports not selectively aligned with the flow path communicates throughput to the

production outlet.

14. A method for simultaneous production and testing of fluids

comprising;

coupling at least one multi-port flow selector manifold valve to a test
header, a production header, and a plurality of fluid sources, wherein the manifold

valve includes:

a plurality of inlet ports, each of the plurality of inlet ports
adapted to be coupled to one of the plurality of fluid sources;
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and outlet flow path, wherein the offset portion has a
direction of flow wth an angle of |less than 90

walegseesswi th the direction of flow in the outPeEt/u$ioomni2433

path; and selectively aligning the flow path with a
first inlet port of the plurality of inlet ports, the
al i gnnent providing fluid conmuni cati on between the

selected inlet and t test head the ali

urther pr ovi et EUIRR ESOR R OAIIS FORRURCRT withatfeas
RaclofxRE plafatit) dfmhledpoper t s and the production header.

15. The nmethod of claim 14, further conprising the

step of select ia\mbq,nca?dn' @ﬂkmgmetphﬂuétlomwmatahamédtb a
second. ral l et ports, the
P gent v abRia Al 90 t@i Pt ?%ﬁ Mot woen ¢ he
sel ected inlet 2 est der I gnent
further provi di® ng c% ta&ab? &1 eentheteﬁoﬂet?%gtge
pbmaity eftitletparts) whergo rtltesﬂoamhtlt 19 eotplabiyl aligriable withaedelr of the

plurality of inlet ports, the flow path including;

an inlet flow path adapted to communicate with one of

the plurality of inlet ports, the inlet flow path having a longitudinal direction of flow;

an outlet flow path adapted to communicate with the
test outlet, the outlet flow path having a direction of flow substantially parallel to the

inlet flow path direction of flow;

an offset portion disposed between the inlet flow path
and outlet flow path, wherein the offset portion has a direction of flow with an angle

of less than 90 degrees with the direction of flow in the outlet flow path; and

selectively aligning the flow path with a first inlet port of the plurality
of inlet ports, the alignment providing fluid communication between the selected inlet
and the test header, the alignment further providing communication between each of

the non-selected inlet ports and the production header.

15.  The method of claim 14, further comprising the step of selectively
aligning the flow path with a second inlet port of the plurality of inlet ports, the
alignment providing fluid communication between the selected inlet port and the test
header, the alignment further providing communication between each of the non-

selected inlet ports and the production header.
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