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VERI FI ABLE CLOSI NG AND LOCKI NG SYSTEM OF A CYLI NDRI CAL
PASSAGEWAY BACKGROUND OF THE I NVENTION It is

WO e@guersd y necessary to close an opening in aPeTDs1089/045426
menber either permanently or sem -permanently, that
is, to close an opening where a valve is not required
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| eaves | ocated on a top surface of the plug nenber.

The | eaves are capabl e of extending outwardly from a
w@eewas1dssne of the plug nmenber. The plug nmenbePCT/US2009/045426

conprises a cylindrical plug body and a plug hol der.

The plug holder is connected to a boring bar of the

t appi ng machin ]eq].%@ %]ggogag%ﬁ pl ug nmenber
into the passa Su ssa m@gl@glly bei ng a
fitti n?(mgl ange, and the | eaves extend outward to
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beflcOYMHBIREWS Qalvdle TRE mg thABink AR BledBRaRIeRE whll 855 bieule auge.
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pl%eglﬁ W&ss&rg Iby toﬁeé]ﬁngl gvmtap%mvgal\\f/ee %emabo ea[s]%e }I,'ahlrern argd\jéurllgné% Bf ﬁrom the
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com?rm% LI.JI%.I{:] th% qﬁ’g&gv el {:%r &Lr% %nﬁﬁlg Ig fif bﬂrg 'F,gurg %Seagﬁ WaY equahzatlon

pI ng, ore dy cormes
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pr e?&ﬁﬁgr\%otﬂ%ﬁ 1b 89'tﬁﬂ]ﬁ%@&ﬁ%@ﬁ&%&s%ﬁh& Sﬁ@bﬁ‘ody being in a

equ ring | owers the pl
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hoeleve‘?,%%%\r’\éat}ﬁe pIA]c %&{y COH‘SS 9)' u&n&%@sto%%ﬁﬁ‘n Y pgssageway If the pipeline

pressure and the tapping machine pressure remain equal, the boring bar further lowers the plug

body until it comes to a complete stop within the passageway. After the plug body comes to a
complete stop, 2 worm shaft of the tapping machine is turned in a clockwise direction, thereby

rotating the boring bar and the plug holder. As the plug holder rotates, the leaves of the plug body
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conpl ete stop, a worm shaft of the tapping machine is
turned in a clockw se direction, thereby rotating the
whorongohar and the plug holder. As the plug hedT™ES2009/045426
rotates, the | eaves of the plug body {804328;}extend
outward from a centerline of the plug body and into a
ove l,ocat ed er.n urface o
BT B5R R P SRR Pl R Sn e eton go ntpel surace
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lea{v Hoh 'r&lgmfng td 1%11‘ coﬁ:a%éd%%ﬁgn POR 4)1915@ val s tcﬁ)@ﬁ zﬁﬂ the bleeder
ve is closed bl eeder valve is opened
va}ve épency fisduge ere%@\ﬁéoweﬁ@ PraRpdniedypst gruge mgﬁsur@aiﬁ b%bonng bar is

reﬁcﬁﬁ 2 fhe tal gﬁlﬁlg %‘E:hlﬁ(g at¥edandvic diveasd ?e%o@m if hﬁe ﬁr@@ﬁ}b RBove the
machi ne_an sandwi ch val ve are_ renoved

Phygr g (¥ nabisoee (*h & 1St ERYSHIbY THGRies M3t thFéEFﬁ%‘&ktlb nf i closed
poﬁﬁ&gﬁd tHeldaSes arkiot REIRS it &t edphiiedl pdskiohock is not in its

clo tio the Ieav are.n
e S PSR of e PR BR W et B gy e Seseiftion o
thd pruferidd edibodimkehts bﬁl thddlding) edked m@bajinivaod with thekttghed drawings.
description of the preferred enbodi nents and the
clains, taken in conjunction with the attached
drawi ngs. {804328; } BRI EF DESCRI PTI ON OF THE DRAW NGS
Figure 1 is a view of the environnent for practicing a
met hod according to this invention. A pipeline
containing liquid or gas is fitted with a first and
second pi peline clanp, each clanmp having a fitting
flange. The first pipeline clanp is connected to a
sandwi ch val ve and a tapping nmachi ne connected to the
sandwi ch val ve cuts an opening in the pipeline. The
first fitting flange, therefore, creates a cylindrica
passageway to an interior portion of the pipeline. A
pi pel i ne plugger (not shown) is passed through the
passageway and into the interior of the pipeline to
stop product flow through the pipeline. A second
opening is then cut in the pipeline to create a second
cylindrical passageway into the pipeline through the
second fitting flange. Equalization piping is
i nstall ed between the second pipeline clanmp and the
tappi ng machine. Figure 2 is an isonetric view of a
conpl etion plug nenber that is inserted into or
renmoved froma cylindrical opening in a pipe. The plug
menber conprises a cylindrical plug body and a pl ug
hol der .
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Figure 3 is an expl oded view of the plug nmenber
showing a first retainer | eaf and a second retainer

wo eab/181964 he plug in their open and unl ocked pRPST/UB2909/045426
Figure 4 is an isonetric view of the plug body show ng
the first and second retainer |eaves radially

'n & ol oved chBToRRGRAGHDN A FlleiEAR s U1 r 1 Ca

openi ng. Figure SA is an expl oded view of the plu
hol Bigere 1Thevipw 9§ thh oidonmend fapeaotigng anethedasceding to this invention.
A gﬁglﬂ@tcgﬁtann%% QH\El& oP Eas is ﬁﬁéﬂ \@fﬁpé aeed,dv §c€é’1‘{d(})ﬁpchllﬂ';eclﬁ'{lﬁ'l Qach clamp
| eaveés I n hel r open and unl ocked
haﬁé&il fittigg flaygeq The figst pigelige ela@s 4s wmpscted iap sapdwigh yplve prd @ tapping

m&ehigcdIRERAN o $h8 sdnli®icARSTe ARChnWpLEie theRistlihd. OfheWirdt Mitthg Range,
cylindrical openl ng and show n%is etails of a pressu

"hf‘rf%fP‘ie’e?feaé‘ifs”t Bffind IF—‘iabH‘iséag?WffysmaF“\ﬂ fPrgroriiqnet Q%ﬁlg}?«beé pipeline
pmg@erl (ﬁ(ﬁ sRP@N 1sq;a§éemmkdag1kﬁad pmfgbmycuﬁd altomg uﬁﬁﬁi bOthe bipElire to stop

ti i f
oy SR P o R S b e der S B e BUBRtS h foale § econd
cywil&lbal Iﬁasra}abgeww b thd:ﬁlbelﬁ@ ehindugly t}EIsgidﬁdEfiﬁng gartg]? \Y; E@Wllf}ﬂ‘loié pwing is
. pl.ug, menmber c of Figure
m%nﬁ‘g'?eé‘geei %& SS??HETE%HS\ ?@m al?qt %Wa%‘?"égg’]‘wa ﬁ’\DSf a pr gg ess

f or Figae i X i sigisah@ide Rpwaokda kaaietivg g aepbergthmeirlissert¢dninto or

S ApBET bEbERRMEIE S LRIy gt

bodmdﬂras)lug@dldblhat the invention that is now to be

0CSFh B dnhBloa il drfd oy nae%masﬂ%g%gsﬁ?&mn&r teBfind a second

det a ra ed i n tHe -accompanyi raw ngs e
retramréwpﬁhePlsgmélp?afmp@@ﬂu@bﬂ@ﬁp@ﬁﬁ?@dl ments and of be| ng

pr aﬁfghr@ gqs é?lrlso?rﬁ&[c'v?éév Q\te g1tk ‘t%dy ﬁfokxﬂ%ﬁh@ﬁrs’c\’ﬁx §ecoﬁEﬂ@tamer leaves

Shr aseol and term nol og él herein are
Ta

@me@@@sdlbﬁxm@@é B} PRCFS Whahthe RBiE PR g PlOSCE aéﬁlrkoﬁlf"él position

Wlh,]lﬂtﬁgg}ﬁlmg]dpgm;@e drawi ngs are identified by the
| owi ng nmbers: 10 Pr ocess 112 Equali zat| on | ve

270F1@erpé if &1 expiegedsgews o fhe pug hpldgre e pligdojse ifbly teceives an
ac@i@gge 272 Cam surface sl ot 52 Pipeli ne 116 Tappl ng

val ve 274 First hoI der hol.t sI 54 Product

1 6L P it BER T S Bt open and thiocked

position.

Figure 6 is a cross-sectional view of the plug member in its open and unlocked position
within a cylindrical opening and showing details of a pressure relief system.

Figure 7 is a view of the plug member in its open and unlocked position along section line
7-7 of Figure 6.

Figure 8 is a cross-sectional view of the plug member in its closed and locked position
within a cylindrical opening

Figure 9 is a view of the plug member taken along section line 9-9 of Figure 8.

Figures 10A and 10B are a flow diagram of a process for verifying closing and locking of

a plug member in a cylindrical passageway.
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56 Pipeline clanp 162 Opening 278 Pl ug hol der 58

Second pipeline clanp 234 Cylindrical guide 280 Fl ange
WEwismeH60 Fl ange 236 Reduced openi ng 282 Bol BCT0S2009/045426

Circunferential Ledge 238 Bottom surface 284 Threaded

recess 76 Circunferential groove 240 Frusto-conical

&1 PRRRFE oERCRIP IO o bERkkE R M S PiGR A Evas

Q/ | itrigtol waindestoddaibat (Rel thvddgibi éhatsts anw 29 0c Devadlred a9 dot8idnited in its
apgl f'igont to e ed?e%all% 11y >trageg ubgh% ac% %&an 21%8&51 eggslz n]gﬁ%;%}regtpon is ;é@)ﬁble of
oti@p embmﬂ@n@@ aﬁ@ of baimg m@c@s@ oaned)v@ i? 8 Galdnef ways9The phraseology

' I 0 I
anglé%x%% élgged gxg{egwﬁg 6%%%§§§ of g&@n Iof;i:gagd %’th&il{afl&g Elements
illpserated '@@1@3 mggswlderr’@ﬁedlmhﬂgg@@w rughgisge 260 Second
| gafp,3Q2 Semicircul a8 cRABSS: Q4 Bl eedelo V@lidd 601262

g?d“déiwpsﬂﬁ;%c"é‘r peri phgg alvms?uﬂe% 204 Cent r%zo &%Qaﬂagg%

l ve 264 t ral ght Fhner edge 6_Ro
eriEF bypass val V& ZBEEiFot pin 3087 GAAREe P doltslot
Eq%aﬂrqdzca@q‘”on pi pi ng!3268redied de sl ot The 2Ht ateeandriugdglder bolt slot
t appiigathe 8anfpi pel i ne wndepeniy essure i s f reguBihbiger
r ?&f egegoﬁ%lpglgle §§np "hot 23k a@ﬁlbdﬁg‘ﬂ guldL n a typ'z@tﬁ' Flﬁégportl@lppl ng

eration, a pipeli ning a flui gas is
fl(%t cdwith a cla gEaﬁé?im‘{a%?mn’étorrerl c 2gzea °¢”"a branch

ot | @eumfoseripl kedgei ¢ t | 7@6 F‘P“th@‘gace Once t he %4 alffradedrecess
S @€ Uliedhfira@tial hi@vpi peldp nBypsicroalvpnine h val2de Gravieng an
I @ct edyfticalirR&ss Vval ue bﬁmaslesnm\%;s@,dngt o toke Fublide bid@ott

n%?% 19;{1urfage| arrp I 2c214 o(/al@ stErX pe vel | %\é\m o@rerte art

s around el 1 ne; the san val ve, . .
wﬁ‘l cHiroymereatiad ldep ¢ a %4§/p E‘(ﬁé‘faii known in tHe %’Fafa,ae actuating portion
pBoVEgdalya control ¥Ot felingsifyp| ati ng pri@ssPredizonce a
hod erch srigeit i n t he pepetobvae. A tappi ng 20@cheidre i s t hen

abi a@l@@ﬁerén@al he. sangwi gl val ve. The tappi nlgatJmChi ne is

Lype well-knowy, |Epthe art, typicaldysfornmed of
an e ﬁgat ed, tubular o cont ai ni ng a rotating

{18%413‘2*’8‘g}“a“3’6?)r| ng bRf. FPHEE | ower end of*°% N&SYWBES i s
podvirded swkd h neans260stetrdis a fl ange, By Sehiciedylagrecess s

104 Bleeder valve 262 Semicircular peripheral edge 304 Central opening
106 Sandwich valve 264  Straight inner edge 306 Rod

108 Internal bypass valve 266 Pivot pin 308 Gasket

110 Equalization piping 268 Guide slot

The practice of tapping a pipeline under pressure is frequently referred to as “hot tapping.”
In a typical hot tapping operation, a pipeline containing a fluid or gas is fitted with a clamp having
elastomeric seals, a branch outlet, and a fitting flange. Once the clamp is secured to the pipeline,
a sandwich valve having an internal bypass valve is connected to the fitting flange. The clamp is
of a type well-known in the art and seals around the pipeline; the sandwich valve, which is also of
a type well-known in the art, provides a control outlet, isolating pressure once a hole is cut in the
pipeline.

A tapping machine is then attached to the sandwich valve. The tapping machine is of a

type well-known in the art, typically formed of an elongated, tubular body containing a rotating

{804328;} 5



10

15

20

25

30

secured to the sandw ch val ve. A gearbox or drive

mechanismis affixed to the upper end of the tapping
wore@bitsiwebody and provi des neans for rotation BET/UR®09/045426

boring bar. The |ower end of the boring bar is

equi pped to receive a cutter as well as other tools

and, equi nt, .including a t vabl e cl osure nber ... . .
bl b dq ot ipd hdiecPip B WARE PR mrgns RS A JREET B Yhigh it
seq@irqdab e @andivivd valndw geirbaradrvdeive sicdpane i dffixed|td G uppee end of the

cutter..to. con nd tr t ' |nhe.
O R e T L
bopngpbdri ineqpprsd ue recaivel agdutteri a5 Wl Gewhdr rtonis eiveequippsin gocluding a

| | . .f e t.tid . e
relﬂ%{;e,e %F)ﬁ}ég %lg?ltg ée}rS ?lgis\?mﬁ%%r&aé%gt }}e%% hﬁﬂ% %g asﬂé)%\?vi C pipeline, the
sandatichevatgds apepepéd dlloe e ggseio ¢ontrct aidowngiraiesthi pipskinee dOnce the

pi}%ae:l'l%ééils ?Ehe.{rﬁ&f E[ﬂeocﬁppﬂ%rrﬁdlcﬁlﬂe afis \tvft]l?pieélﬁg lpfoﬁ@ct S84 bip %ﬁt turged from the

ne service operations can commence. The fitting

tarfpingrepehipy Giaueles blsedsy valved i fienutinashakplindip duiiirds wikdrawn through
thd Bh&VEPTarROMmE 2 Hpefhie HGPInBEIbRS-is f8&Rd 386 ¥h Gferior portion of the
.};)eger ations_are conplete and the pipeline plugger 1s .
Pipelipgy ¥ dhat @W@lllaﬁp%‘fl??g OReFATIOPTE C3F; FREIPGRES: mide B flgrgggprovides a
cyRh@ka pabldwiy hid tRe iHEARIHBRILE oCthOSiIBe.appar at us, so that
t he tappi ng machi ne an san%\mﬂc al ve can be rgn];gved o
i n QPRI AR 3R FUTRISH BN Re RpRLE PlResth FAPRPYSd g oponing in
tha\pibdlinkK R bel dlostd) @redidribly GIiR 2 Gtras/dble chppa bgdathtus @t thatshe tapping

T T N L De—
walldoawi B8Bhgrt. Nintegnayre bbpBratuPditatia pariionlarly, RSB Xor wa ch the method
W.lson. .U S Patent . Th ' I I
colheieics Xt B oy Bty AR R Gy ioma U Rl BB, ans
WilmekUrsg Patemtg¥o. dx976 481 Abe tipealvdssureTippatema vosainn g pipggiag body
i d Qrtj of the fifti I S .
TS 35 RO 5 UL 30T Bl e pon o
fitppheupgzan gsuatind eircuinfergitisldedge ogvesssr theeby hotdipghe pluaging member in

plgcgaho&'g%r, QJ il %ﬂﬂo@tgntkmaq Yhetb?ug%ﬂg 'bBcE/ @riﬁﬁt@ﬁro%)@qg&gd position with the
position wth the fitting Tlange and that any pipeline .
fitipecfiongn ad b piyapeHpmpTeEs e eprbied a3l siybuRiug Rodyéd Ieg?i’é@. Otherwise,
thé%ﬂ(:?ﬁd&fy Séhld 8168 o o the RHGHInGRY EcllerBll M0 Bt kiR bn bteut@PeENi NY
an

severely injure or kill an operator, As . .
1 08 dlsrate BY Frevgub-an 2 Prefsred ppkadapenb gt & lpdnasherdige to this
inﬁ:nﬁiﬁl_t, Iaosa;i%lcgc Sa6Hinkg 1000hdvitigSa pRyRRd k@? ,Oloa atnapapbrglgder Oxl/alve 104 is
machi ne .havin r.essure e eede .
co s oo T 00 B e G e V6 6 Persidvreing 106
twdisi cofrREBdto DRApiGelinalclatp 156 Ghavilia Bldstbadric\sadly endld Gitting Mlange 60.
A OSSP, B B2 80 2% DM i
cldntpu a8 i 1zated odovisgpdamg ofl 1@  Gpping atzghian 100 pelatiypotd ipoxduaf flow 54.
t i. ng..nAchi 100 . a..S€e d, Bi 4N I .
=SRGS0 BB SR 38  ove
mychinp i Yardita thpping Blve 116 inabted atttheorpppiitpiendy Bauglization piping 110 also
hat§ ggfg%slﬁé%gdgg N1YRBLM& vlieel Q5 LANRY 1 ALtk RARN §ale 1128

To provide for a removable closure, a closure member having a plug holder 278 and a

cylindrical plug body 86 (see Figure 2) is attached to the boring bar (not shown) of tapping
machine 100 and lowered into a cylindrical opening of fitting flange 60. Plug body 86 has a top
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machi ne 100 and a tapping valve 116 | ocated at the
opposite end. Equalization piping 110 al so has a
WEe@sasmed gauge 114 | ocated between tappi ng vaP@BEUIDEI/045426
and equal i zation valve 112. To provide for a renovable
closure, a closure nenber having a plug holder 278 and

ri.c dy, .86 (see Figure.2).is.attached ..
sy SR a0 icaD R SRR Bt B P AT S sebay
la@ﬁcéxﬂemmmﬁEEGISQt 'diheailffgtbncﬂ thr dimadterogfeplindgica surfactst 80mgd 82 results in
a Iél!g]cgm%rﬁngq 016(!13 legfigt Rfl x%€e¢01§cu%fe%e%gal{ 89(?%59%6121& ?rlncg}%% sgu(r)face 80
regiMes mldrgp OatingsMr Pmnaolnawdn@osbla@mlpjuglbadsgwls e fitseleml58 and a
Se&gaig% 082. The difference in diameters of cylindrical

surtaces 80 and 82 results in a circunferential |edge
84. Thnleases 85300 eierreaderiod flatrnlates) of paend wise gt previde large surfaces to

slify Lﬂoﬁ%& Iﬁﬁlar %rsﬁﬁ&@ 98Qf E)ﬁg BbXESS @eé ﬁﬁﬂ@s Qaﬂid ﬁbg Bl substantially

Posi tioned in_a common pl ane on plug body is a
STy BitbleTSE wmOEe: G BioA ot GAAEEEE Wi eeves @0/ Sonfguratons

EadP RafiDs8, 786! 8158 fhad L@absfah@m%e@fcuaﬁmagenﬁﬁeza@ hidad 62041 Vdal€ has a
Iarge surfaces to slide upon the glganar top, surface 90

subgtan, qlug?trﬁgaymg%edgg%@ ﬁog 84 cormectp Ag))dy 8Arip glug holder 278.
substuapéiial2lzy nalal fwg@o&&n@w wiicB BAseim oBEni NPT 38 FGEa6H of bolts 282.

Fl%l\gﬁfSZ%(b ?rl’%t S‘f(c:)ra %ﬁ@ HB$ %é%lgtelgrggblﬁlipg%mﬁtéygfe 5 288. Stand-offs 288
haSellowtuntd B0 (e FREIGIA) tidl @5t opluks F)b’@r taph suefd L9046 Zha the main flange

eac 64 .
N T g
roﬁiabllg abiohtohg rpoRio8 292 sha if teasigme 1pcnmt0pennng289)4 whilolge Ipagiom280. A

r|1on§rH9F %row S ﬁo? the e%gy ro?afE gil &c%ﬁag Oﬂ’tﬁ)tnﬁ%g]e é&rzfﬁ)getdaﬁr tl%\?{r S?nd of
ac@@ihg 18ttan@9did 5 p128829& a0lé ih cplneer bsemj@vszge sp slee agtiigging @ortion 292

t
rer%é)ls 1to %@ﬁ)ﬁrs@aﬁ% %Pf}égl%éjg%g&fj%%o onJ &4t % Qs%etg%bgsﬁl?%\h%g ds(zzﬁ%etween
ﬂaam)mtldne”&@ @sd ple§ 2936 Bxterd OW@W@télry frorgplpie 2P% @@ we opposed boss

po@BhS RO A& A GG Gt LB d Lhta? S2ntap 384 éfﬁhera%&%r% rtlof. an

opening 294 in portion 280. bearin

pr oRefeins fofigurene a@égyleaf et 208 I at?fpne?@tl oplng boqyé?n ﬁuéfape 90, each
lezg"%‘?vomq X it & pfh ié@"‘@‘ivo?ﬂgs @6‘6 ﬁ@ﬁ&@%h@ﬂdl@ﬂdu@lﬂ opedihgs in the
ate

IS a 8he gace ¥screvvs so that
teayet 158t 3%g Fararefl .lrbwclzgfzh? wieF A, At ﬁmrg}la%w glot %68 a first plug
hoﬁdeﬁmgt%ld@ 074, b orBilug WNeObdld P 2 PR sket caBQBrfie @Mt S Bach slot 268

. bet fl 8 | at.e 29 .

i BB BT TS i Ath rt SoBg80 BB oy end o o

thiRe&8 op@idzi28M & t316)§hrfaé’e 90oef pB@G:o@(S&e(rsehsmglm ?)Blp Hha healsbf adlts 270
enin tuatin rt Ref e

miag{% Ileéflges?g% rg§5 stflﬁabgcc ufa I 1% p%d)og}? Qop Slill‘\F/ag 5 Ipl(%t é)l?%holder bolt

smadd,ustampats Bﬂfoﬁlalﬁleo‘f@)ﬂl, 266a6bcoh@alhg bwld@tbplﬂ gloaﬁéwbmmumcal@twﬁh the

Stlglﬁﬂt n¥n66r6 edgep 53/19 cﬁ' lé% 5‘5?8 26%6 é[géﬁorg g‘}élt §¥__6e1)é 5959285 c%{?t@ 2%2 thread

gaves I'n eac
mtoethwabd 2&3&,%5»2&8@ imthe temsuafecsuRt of ping thdy §6.0Th@ 68y surfaké plgi 272 is

ecpgng‘% with respect to the axis of pivot of each leaf 258, 260—that is, with respect to pivot pin

266— and with respect to the rotational axis of actuating portion 292 of plug holder 278. Boss
portions 300 of plug holder 278 engage cam surface slots 272, and the interaction of boss portions
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hol der bolt slot 274, a second plug hol der bolt sl ot
276, and a cam surface slot 272. Each slot 268 is

WO o00asliosy an arc relative to pivot pin 266. QETES2009/045426
bolts 270 extend through slots 268 and into a threaded
openi ng 284 |n top surface 90 of plug body 86 (see

305 g r g 5 % sgqts eaoqgs S%Ve%lg% %d ?é& Bo?r{ﬁ%eng ed&cohlg%gc? and expanded
pos;uasrfsahlehlg Ohandfet, dgect p)le@]gmha:} kalpiingis kmpleyedtto Rdvk theleaes AT, 260.
abo [ 2 0 R ol der b . .

S04 BB B2, 80300 L 000 D8l e Lo

chtBﬁereﬂ@Dedg?ﬁ@Z is [vathdra@7 ithid 71§ qoritres vEthd @ttcrsal 2Bounzepgntial surface

82%9' ?%c%ﬁ% 88 fﬁf‘flﬁ éoﬁ%@ df %gﬁgg%éé @gﬁe:ﬁr geggndgrbe ﬁé‘ért%@ﬂlto or
rem@eé few mtcyincinval phenpr@s*p@cas thap formed byxdiangn0. diguet 4 gfows sheHeaves
25k %6 1r12tﬁ§r e&g{ae(i {;@hoh Sthelﬁ%§pgctfv@ &Rﬁﬁﬁ‘cr&ﬁia@ ¥9ﬁ62@xﬁn&%yond the

respec he rotational axis of actuating
exss@ﬁlt @1@1411@9%2&%1‘81116409 F2 6 Ipkerbody 86 Bbhes thioplpsugnaeniry ippositioned
wilkitihn RO @le 16h06 ﬁlm%xféﬁdﬂnﬁ)bb[ $iRGRefInBi Srod (e 76 ABSIFEIEs 6 and
i nteraction _of _boss tlons 804328:.1 300 aggF
8).stiprpbyclocking, fhe clopure ppcber [ pRFiLn JHdin, fiznes & M@@% body 86 is
indehidl 1ﬁto%i&ée%lﬁ(@ﬂ a@ﬂﬁh& éﬂﬁfdﬂ@tﬂ p&@@bl M;oﬂas;e cld@ed) hing after leaves 258
irect.nmechanj ca cou in
onf] B g 5t So bt G enane Fige Dol TR Say be

rem®@d bydti&iding Gl b sk sp G:Bﬁtréljy&llowih@ ebdverf 1© $B @la‘c'dd\b@er flange 60.

confi Fedegt B ErpRIkA S arei A P SEL P below
thqfﬂlcbsgrebmsbeﬁfe relieved 41 cquiliv@ipbed andhelow ienostrh eetibasherae offort

is mach rlﬁaséegtpe %o%lgesnﬁgntlbgeg Erl nt s?aL lpg?l o rer\g’c]mb%e ]gxﬁenor of a6<6111ndr1ca1
opErmga_J rF;gudes §hodv§ 11tula@at¢ m@@d@@& of 2 @@ssure ltehtélsystm p%lmdmsﬂy 86 has
a rpcﬁns,édtd ter B%E%glfg 2&@@)&%&&? \ﬁweﬁﬁygﬁfﬁ eargo'ttgrh s@rgagg 2?8% plu& body

ext en e ext circunterential surface
86o£e@cefbopsmag/2ms flyed puttinie 2 Engegericahenepiag 2¢Gthpisemmupisees with
a WiihdHcR lt)lvé’tn&ﬁmﬁg 243.h @ldg%\i? 86 228, ha@@%r@éift ﬁﬁﬁ’etérmpgmﬁ’g 162 that

circunferential groove (see Figures 6 8),
coptpiay eHjindriselauidg 2 2% eCsémérgqalr glidegit éSrderﬁlyg%tglip?seé ReWpnHhgstraight
ed er Q@Q@f tﬁ@leav@i ﬁﬁr 269, UG B Bke biniAGE i @D 3uNhO sifdi kb BBer edge

lindrical passageway to be clos d?

C
264 o oS b B P BGOmERN TR 300 TEE FibSataly caua
to ﬁ?éﬁ&ﬁldﬁ&i A AfOI38, 168S(sdeFaMMiesi Narkli YUIBRcAiYe ofdyligdrital gede 234,

be re ved b unt hr eadi t.he four bolts )

e o By PR o B ot 5o BEpIeesen BUB PRREREA0 beine
opéﬁtobaﬁv&mgpremwbms@lgg whpsed, it is i rrport ant for

safety, r asons re be 19 t

o R T R Rk R
gutlk @34 Srermportien 243‘ef1’r©grellyed0ﬁmt:ts with armatye head pogloe 4@ thehims a frusto-
cog L %yl(/g S r'#-g) &Efai - Ié@éel S%Qll ?rqstg gélll(%_ai S]Ebni‘}{! tﬁb r1]s £ bgcumferentlal

terior o A7 ndrica open §%

grcvolv¢ 2% thattreceéms embaiﬁlrrea’qtdowwaad ﬁwr@s@upg 39631mg98f V@gﬁﬁ@?ﬂ“ and
thé:) ‘.1, g'all%)ﬁe)éd gﬁ& Hﬁﬁe WExecg lx}&l@éj JQh @(gﬁ{tﬁﬁ QQ fg"%BS g%@s valve stem 244,

endl ng ovvnvvar y t owar ttom sur
anil) FhG@bBbYﬁéW head 248, to the upper or valve closed condition.

When the leaves 258, 260 are in their expanded positions, spring bias valve head 248 is

moved into a closed position closing passageway 236 through plug body 86. The upward
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86. Reduced opening 236 is flared out into a

frusto-coni cal opening 240 that communicates with a
waeoonsos£al | ower opening 242. Plug body 86 aPGDURME9/@45426

| arger dianmeter opening 162 that contains a

cylindrical guide 234. Cylindri cal guide 234 is

S oL bt EL PR30 g P s R e B 30T BAPOYLY giton a
sh@@dlin Hiduee St Ihahlghltwalrd’lmmon; d:glmdﬁé‘al gaifle %hpdsﬁ&ﬁedﬂﬁﬁyceﬂ 60 inner
edhe%§6§ of a%il l ? We %?a‘?ets BS ez%b %e{'e%ﬁ |p%&?1r[é1§g ﬁ%?pl%%é&cfng g{o%g gom their

ubst ant1 al ual o the t
exp@ded psition g uh@scogamﬁdjpos)uon%elamrd)forc@qu @ PP dépresses central

gugféizgf ar%%ﬁafreﬂggsgeg?ﬁﬁhégm %&ﬁ@e ﬁé@&] DAt thQ@orf t%to'b@rpﬁ gegsatgg for fluid flow

their co pOSItI n w thout gassage Hé bei ng

thygpehropering 236 inwligdngy #- eEreuaperaige wEkknop wegnBloaythgegh tmemng 236

ce¥B! Wifre %{H&‘Jatmgﬂaﬁt eSshR M ARk tﬂaﬁge &Mndt Q%Rre ﬁlgclgﬁiﬂéﬁl ha¥ been
affixed to the bottom surface §4

relifypd: | Hfcraypiessireds saueljzedoipting dowR thrOé 3%@% derpéeéang cylindrical

guRRMBl Qllowd BtatabRtpolRs 238 fid US RN Gatkacl BA¥E 25€ Al6D RGd permlt the
surface 250. Received_in_ frusto-conical openi Qﬂg 240 is

rengoa] pfigroere Bt o Figio By 1o Bl Alen mey RS g clsup msEger from
withithQ¥NMRE thedeBy filly Bposifghhe Bfenip GRSigh &le\fRngelfeBng désire@pifipose.

con N BHECIE e iyl P gy B Bl 2R G s  method

to tvhﬁ’_r/ ﬂiay:ldmé viembadsinie &xpalhd)edtﬂbﬁhmp [Reffertig % a?hgn& 0lAQ $redlpreferred
ar e.

H%’Q%gﬁlgegnap &V*ﬂhf@ g iy ven?ea%\/nz c%c?sgfg n\n/ea Obe shlenags %ncied position, the
opmatoe tirst establishech e efippaenditicn 12 Ithaslnn]gdqs asedlgewepping3gachine 100

onls o agcﬁjvgihh 9%}{7'%}1(%0 gﬁggeﬁ?%ﬁ%% é{ ?%ﬁsﬁgdlﬁmggrﬁgﬁ%%ﬁgmr (not

shQs&ip onto tammgpmaahlde p¥s pesitioning Sheshopletionpl tpdy 86 @nd plwg holder 278

ontt(mhg‘ b%:gat%g gBP ﬁlo%?%ta&}f%ﬂ%i 6ﬁ)O %%% qgsufn:fg thaﬁleaves 2?18 260 of

posi t1 orre etween' t er e eac
compbtl@spl%@dy BGarctihibe &Yy cplilaesﬁémpfilfrlﬁgl tQvee e areeenditiophgre satisfied,

woeausf ﬁx%éh@%hthz%ﬁ%@l@@@lzo%?&é Onse 118, §a|H§\k/1Eh valve 106, and the
CO apse pOSI | ONns Downwar d orce on ro

infgpplrtypase ¥alreBraz caghplared 2 Bleedss aalquwewfeg@remm open. A series
of VaNvE BEbni@lsieBs, NBark, 248wt e ope 1@{@&1@1 @p@s@s@ageoé efd records a

fluid fIOM/through ening 236 | d
PiRSIET BB -1 1 RRGHRER e T Ea{ih% I %&Sz%@)mg valve 116.
BIS%&Sﬁgvetlgﬁ aeh )éuﬂgéwdéﬁﬁﬂm Bgpihg abckiieclDo.U :S&pmtgmsﬁfméeaﬁgﬁlve 104
and abqve u nrelieve ter the
on o6t GO BRI PEERe Tt a MR A GABH B A08 anc
deprestésng peashurd clickldad steps] 2 22 3dhd aln | inteselatad sriadbievalve opening
orti 278 to,be ro to retr eayes,
s iR BB foph RN Sk af R h Ry BT L ER B e P2
If Teawo petsates P-1t Remreragual, érmvep 2 epend epuliztioevdber 112 raodm second

prgzﬁurp cﬁéﬁﬁ ggtafg{s%%g h{;a%v%mf L 18 dlpmms ‘&B?KR% REM A% ures P-1,

I*ange es re
P wsepttqqu@, tmmdrogblﬁ ehwotigegptep€ isqletfouned tm@#b@me alhfb@ﬂ@?@ﬂhc cause of

unte(lﬂﬁl &Qﬁﬁr@g P4, pge qﬁ'tefle({ﬁ@ﬁﬁﬁal valve 112 has been opened in step 24, a second

pressure check 28 is conducted. If the two pressures P-1, P-2 remain equal, then step 30 opens

sandwich valve 106. If the two pressures P-1, P-2 are not equal, sandwich valve 106 remains

closed and trouble shooting step 26 is again performed.
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to verify the closure nenber is in its expanded

position. Referring to Figure 10A, in a preferred
weeodsent of a method for verifying the cl oSBEBUS2009/045426

menber is in its expanded position, the operator first

establishes a set of pre-conditions 12 that |ncludes

382 11:lhI 1{'?1%0?1%96 e ulga %Iﬂ neen]ég Bosqt} nglo?ﬁ '312 Dpsses r]Ialug body 86
thmwghmamyvldd@meal% (ambi:ntcstﬂw)wimdmat opehimp pf ﬁ@ngﬁbﬁgerﬁ@ ]P@l@r to plug

o oS00 00 ROPL i Ao BT DR Bl s

to deterivineevied@r tha v prssures B, fﬂalte ¢qedv a&thg B ssurB (- bfP-Z not equal,

troﬁglg:glllo%ﬁﬁgoﬁe 6{"19 oﬁ&d%alﬁ Cl% e«fl nIfttﬁbemfoLHrésyur&oé 3ip§ gﬂa e ual, then
p03|t|on itions are ‘satisfie

plugbody B rig mﬁhmv\hwewd éy atalp |3§ a;tlﬁﬂdﬂug/b?ck/e%l@@cs ﬂ@ﬁmowglcte stop on

cit¥@h¢@ntil RdgeSRNShMcg Bn #AthYe sukfibo f1RBd6d (& Fighes)nal bypass

val ve 108 are each closed. Bl eeder valve 104, however,
r enaiPh3® Blbf‘éli‘f' plyg kody 8@ 0 31?" \9%?16%%5805@%%@“ beig 6’§’an‘§€é PO?E‘BOHS A
wdrgl dhﬂW(nostmﬂm; @f eREME nhadhifd m@d 1sbrm@asn \bad10cRwike R1ir8di@n, thereby

eCo ds a el 1 nhe_pres as | ndicate
roly el afig Rire P PDAEoE 8 plE e Ry ey 253260 extend
oufHaQEEEH a Vahteyithe bOAIng h@isy 8PUhQ@e obmiblicniihl ERPR TS HaEg flatse 60.

100. Step.20 cl oses hl eeder valve 10 dre
SR e R T Sut e ot awﬁfgil@aavsy T 380 Gegin e
exmd@@oﬂlﬁ&ls K theledves2 53f 2G0ragsia et exfradddi mgﬁ&iseqh&} th@ @yward travel
of Q Eg h§6er t22$g1rs] reg%ﬁt&? eé at gg 1§lls?z?sreeé 19(1(d622+ os1 ﬂsle m%slock
whetfiarplpy sddn2@8 Ras| beem cmasadp stqs{ﬂnsela@s Qquahiaumh piping0l 10 from
r
plGESEb) Shoiia bty @6 & ﬁ%ﬂ%%%%ﬁaﬁ%?%s SferB S pleggpr vlve
104 atk @urgplaircend piprling eoroduq:tf copiemsd iy ¢éappine aheckifie d G wiberelyateducing
Les t I
préspe $9% DFEORHES i Jo rolfichs B Soripa AP bng 5630 LN Soving
machjge H&)@Q@sa@flvvlehéﬁwdl% pressures P |, P-2. After

equithd dakk Y Ha |s1¥e%1ﬁlé!t%n hiagribhess 119791%{(@ %réséht&t aﬁlﬁ tl?e“tern% that are
second pressure check 28 is conducted

enpplogedsiy thecelqpms drap.thein aepging fiog fhy use o aigh éétr@ﬁ) mstbe mﬁeﬁgahon The

saR@ e EhpIYRIavie tHOfor laft thdYebel MBadey BSHHNES thiml spec? ﬁ(?&ll?reﬁlployed
not eq ua? sandwi ch val ve 106 renmnins. ¢| osed

hegefrg uWPeélegﬁﬁ ts i Hg qgfsélﬁn bywee %@Eﬁoﬁleb gdtoRed S“%hé?mf@ Fged in the
panrt dhd 9@ Iihdﬂ‘d @)B@ﬂcalllsv of thORrmhsheid, the Wrﬁ@&iﬁﬁm@ﬁiﬁﬂgﬁd Iﬁdﬁmt

LN e ass bod t hr
B e Rl on B Wi ke Qe R T gt
theft hamgr&lafgés mby beanadedn fhé dgaﬂs ofl wn&&cﬁmnd thetagraggemiomol atr@onents
wi%ht%%epamnlgfﬁg)r ne%%}ilt@tgaa‘l]; fsc%ﬁ mofh tglg thgl{)%%lre I?hs%lil? rgtgc{dsﬂéﬁghe invention
is ﬁbtllunnl@d B the embofliraénts def fortherepimefos purpesedof] qxexﬁpliﬁcam but is to be
llnﬁfg(l‘]j ?ll)l}/ n%gn% lé%pg ﬁﬁg tttvz\%ﬂe%rcz%g %}[ élglm& 1}1(9151:3%2@% ?félr}ér(lﬁcj é’f faquivalency
tomheh&pha@mbmdyﬁﬁﬁwp@ﬂkmrther lowered in step 36 until
pl ug body 86 cones to a conplete stop on
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circunferential |edge 70 | ocated on an inner surface
flange 60 (see Figure 6). Step 38 orients plug body 86

W@ 000hsw964 eaves 258, 260 are in their expandedPCT/US2009/045426
positions. A worm shaft (not shown) of tapping nmachine
100 is rotated in a clockw se direction, thereby
r ot ati t he jqag bar and plug hol der 278. As plug
holgé?§g§%ﬂ?%P§§g§; | eaves 258, 260 extend outward

1.f r o metb@infoe veiifiymg aflosipls ug ablocking3§ysemdofi ntyindrical passageway, the
cir vg 76 of fitting flange 60. Ste
40 ?%@%ﬁ%?@&&ﬁ%ﬂ%&@ ng bar until reg|stange IS feltpto
conf i r mi¢pwting s @Bletippplug havingone e inrorejopkingl cidgs into a cylindrical
posbats‘sa%%y orh fpaﬁle uﬁt"ﬁ\é%%w%?ﬁd tr%@pofqﬁeecohﬁ}leh&%lﬁg 1s restricted;
expanded 03|P|ons hen t he UE travel ug
hol der Nsntms thcégmplﬁmn@épg vathiy maswéwasf»@ @amha chleg degisina
27811t BELARY psdital i t he |nterlock After plug hol der
278 has 'bheen released step 42 isolates equalization
pi pi ng T8N hsneosusEpT pliessntib jts pyaidnEpveh FEhigthy apspaseway is
116 .amcte€antdl i zation valve 112. Step 46 opens bl eeder
val ve 104 to purge air and, pi ellne product contaj ned
i n VAPPRAY PREERTHY 4 Gemmetiph e%y"PPIB%i (HEFIHBE iR s ptvwicpvalve, the
t 0 EnPsich gvegRvinSheitedB] By0isk 8aivss t he boring bar fully
and Step 50 renoves tappi hg nmachine 100 and sandw ch
val ve 106. The clains and the specification describe

2.t he Al matlegit dcesidipg eselited] ﬁﬁﬂh& doh@nilﬁ t]liB stebl af réld¢aging the completion
enp fromthe use

R e me el scnlth B s R P et e

enpl oyed |n the prior art nay be br oader in neani ng
; tha o] lIy 0 he
quegt Iﬁc'lgtﬁo SI% o hc'iﬁ%r %a he }?ﬁn ﬁé’] gt\é of egﬁfhgmg 3 Qppmg
usedladnnetpmsumandlapmehneamﬁswme nor e speC| f| c use of the
terms herein, the nore specific nmeaning i s neant.
While the invention has been described with a certain

4. degAaectivll agrardinggablain 3 yher¢in ssideqyaliring@sessurhyer qommyjses the step of
C hange Ry pﬁnﬂ%ﬂe BrobGe PRLRE 5§ a0 pRRBS A HGHubObvAREN one
t he arrangenent” of conponen s Wi t hout "departing from
t hetodpd othet. and scope of this disclosure. It is
understood that the invention is not |limted to the
enbodi nents set forth hereln for purposes of

5- ex e ApPattiadacording to patm 3 Whirgn grld Tquﬁlizf"éd’f%?ﬂf’i/s“ﬂyﬁlfﬂ??é comprises the
scopgp &fanbkiag plothae HEbwetican ME pipblie BBd the Aepitgnadidche
full range of equivalency to which each el enent
thereof is entitled. {804328 ;} 10WHAT IS CLAIMED I S:

6. 1 A metiddackokddig ty €laid ¥ i;vﬁ@‘elﬁ b@&éqﬁghzﬁlfg peshuoe dtémifyrisey sormprises the
i ndric S the od.co S|ng t he
st eﬁtgp %éfpmglmﬁﬁél?sfaﬁgq% @% ’i‘eg N lﬂﬁinug W ga% %lne or

nmore locking rings into a cylindrica

7. A method according to claim 1 further comprising a reducing pressure step.

{804328;} 11



passageway of a pipeline until a downward travel of

the conpletion plug is restricted; orienting the
we@orspligson plug within the passageway so thatP@TES2009/045426

locking ring is in a fully expanded position; and

raising the conpletion plug until its upward trave

\F/)\Aatsgl 1 gwgﬁccgg még% %lga x&]?etter he %&c{ 15 utrs %g Bre%%gehswlg)e Enile}Plasesa!ﬂe steps of:
sandwi clisolagihg/ for atsévend timel Ve plipeins ané tdpaing mglcl_am frovh engralother so
by p?%égreéen%’% ]‘}]rogucE ﬁ’bv&‘ﬁﬁS e At to claim1l further

rel easi ng e conpl etion plug
s 0O as t cpungmgrﬂ)ra achnﬂ dime gatistanigplly |aﬂ gir icentaihgd if cheltapping machine so

exp ccording to claim1
fur Eﬂ%gfr?e c@ﬁ%r%dgﬁiﬂ%p%ﬁmA J@ h%ﬁggégqual I zing a tapping
machi ne pressure and a plpellne pressure. 4. A nethod

9, accRrghata atzpor&ﬂl? R IAWMD %@rblﬁ tﬁ@fa?pn@éq Bt 8 GofHe&SE W £second
step conprises the step of isaolating the tapping

rrac?ﬁhﬁ‘éncﬁlrﬁﬁﬁﬁﬁgel‘i"éy B ge F‘i“ﬁ]éza‘%@l RiRing o prevent a product
flow fromone to the other. 5. A nethod accordlng to
claim 3 wherein said equalizin sure step furthe
10¢c onfyrpehad qopdiag & clgim i %th@lg ﬁma@ EYIInEe [PePHER e fpeated
t heddinpedate 1 RdpinB erat 1Bt 1BENBE PloflRt fl6w of sheibélmel
according to claim3 wherein said equalizing pressure
step further conprises the step of purging

11subsat @ahddaadcyrdﬁug | to adldim G0 ﬂtraaémaﬁhmi;m@ iflie §thye of &oting the tapping
machi ne accord to c m 1. fugther
conBg e datirig raes S & Piget s fipy Fopgone o the
net bthet. according to claim 7 wherein said reducing
pressure step conprises the steps of: isolating for a
second time the pipeline and tappi ng machine from one

12an oA heathod geasdingtopriamenfurther womphisirte the gvp HF dlewingeproduct to flow
t he i me substantially
aIIb§$$£@gﬁ§%$ﬁegﬁﬁﬁﬂgﬁ&ﬂﬁeﬁgﬁﬁgﬁﬁgé%lne so that the
tappi ng machi ne pressure is 0 psi gauge. 9. A nethod

132C C R 2l Brafde@d mlin WOREGh gzué mertn%@eb BSm YR thé\Bers Of:
connected to a second cylindrical passageway via an
equal i zattsohingpicprpigiion phyg toe basing by cAthe HPama gaeldne: | ai m 9

wher ei N oh&enoSRCARE eV aIVATS Aceak R 3PHAEQNBMsdeSwiyo st ed
downstream of the tapping machine relative to a

pr oduct pﬁqs%ﬂwcopﬁ@tlrm ]?}gg fhppugh the sandwich valve and into a portion of the

cylindrical passageway.

14. A method according to claim 13 wherein the cylindrical passageway comprises a
circumferential ledge that prevents a continued downward travel of the completion plug

through the passageway.
15. A method according to claim 1 wherein said orienting step comprises the step of rotating

the completion plug so as to extend the locking ring outward from a centerline of the

completion plug.
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11. A nmethod according to claim9 further conprising

the step of isolating the tapping machine fromthe
we@owaliswed i on pi ping so as to prevent a produckCE/IURA09/045426

fromone to the other. 12. A nethod according to claim

9 further conprising the step of allow ng product to

flo .he egual,i ' I pi-Ng. . . 1 appi .
16 oL e R 15 S B L bl bR B erntie

sai grodveeeniedion atinterieromface oithe padssagetayps of . attaching a

conpl etion plug to a boring bar of the tapping

machi ne; openi ng the sandw ch valve to access the )
17¢cy| A msthiog agcordingde efainly Wheagin saichmising gtep pempriseRthesteno rotating the

Pl ugnlphio ghg thEoct@ AN ©NasuB! e BMcdnHiioR pRQT th 1RVl Apwardly

the cylindrical passageway. 14. A nethod according to

cl avitiin e parea2eY# -t he cylindrical passageway conprises

a circunferential |edge that prevents a continued

downward travel of the conpletion plug through the
18pasd agea gecorine toclm lnuhereirn bp fogingieds & e Falher ei n

said orienting step conprises the step of rotating the

conpl etion plug so as to extend the | ocking ring

outward froma centerline of the conpletion plug.

{804328;} 1216. A nethod according to claim15 wherein

the locking ring extends into a circunferential groove

| ocated on an interior surface of the passageway. 17.

A met hod according to claim1 wherein said raising

step conprises the step of rotating the conpletion

plug a second tine so as to cause the conpletion plug

to travel upwardly within the passageway. 18. A nethod

according to claim1 wherein the locking ring is a

retai ner |eaf. {804328;) 13
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