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ACTUATED, METAL-TO-METAL SEAL, BLOCK AND BLEED

PLUGGING TOOL FIELD OF THE INVENTION This invention relates to
VA BRI By stems and methods for plugging a pipe or pipehetseeing 15633

high temperature liquids or gases flowing therethrough. 1 WO

2007/

INVERA AR ranton ML ATy WAL PO METAL
for plugging aSkidd. uBddpOlesAND, BhERD RIAMAGINEp OaIdd for
plugging a pipe, or pipeline having therein high temperature liquids or
gases. "Pipe" as used hereinafter is inclusive of any 5 tubular member
made of metal for carrying fluid (liquids or gases). The invention described
herein is a cam-assisted, wedge actuated, double block and bleed,

5 metal-to-metal high tempegafirg wmlﬁﬁtapping an opening
in a pipe are well-known. Prior issued U. S. patents for tapping machines
include NG*S3B A B dnidy @RWN@'%P’PA‘F@WS’?W%N’(&%?B&@,%& or
entithetine MR RLIgh AcTARRING GulMAC bHNETNOnd 18808 28:antitled
COMPLETION MACHINES; No. 5,439,331 entitled HIGH PRESSURE
TAPPING APPARATUS; No. 5,612,499 entitled METHOD OF
INSERTING A SENSOR INTO A PIPELINE and No. 6,012,878 entitled
PRESSURE BALANCED SUBSEA TAPPING MACHINE. 15 Tapping
machines, such as the kind described in the above-mentioned U. S.
patents, are for tapping a hole in a pipe while liquids or gases are flowing
through them, that is, while the pipe is under pressure. Tapping
procedures of this type are customarily carried out primarily for one of two
purposes, that is, to provide a branch fitting on the pipe or to enable fluid
flow through the pipe to be blocked. Other examples of prior art 20 that
describe and illustrate plugging the interior of a pipe usually associated
with first



tapping the pipe, include the following United States patents PATENT NO.
INVENTOR TITLE US3,170,226 Allan Line Stopping and Valve Inserting
Apparatus and Method US3,599,663 Ver Nooy Hot Tapping Apparatus
WIS8WBP85275 Hicks High Temperature Pipe-Plugging AppaRtiigisz006/615635
US3,665,966 Ver Nooy Pipe Plugger US3,785,041 Smith Method For

PluggingRires SAeS N8 880 ver iNegwatah Plugging Apparatus
US4,411,%59.Ver .oog Branh Fitg‘gilfgr Providin Accesgt the Interior .
of a Pipe USE AT Jo 318 Sof™ 5 L B IS T RS Iy #fugemg a pipe
2007460 8ZFRPCTS 2006104156 360 LRATKE T MNQeidg\ENTOR PifdiiEe having

UShdadi o0 Expeman ehaliPeviasfor-ingalog dhennteliat.of 3ndilSe of any
G 15994,398 Pass and Co. Ltd. Pipe Line Plugger W02004/099661 TDW

B C td. Pi
5 Dol embeniade 21 peRl TR AT KL ORBAC 5 #MBlgging A High
TemperaitneiPigdiGBRKEBS UNHARY @F- a5 e\ WEIMT EOated, double block

Embedigenisal-he-nventiorsglae.te sram-assisted, wedge actuated,
double bjock and bleed, metal-to-metal, high temperature plugging tool.

According 16 &R SRR ftREntoh PR fiei < EoaEs o Hosdib L S
5 pletggindea tpipelneeinpte yindde dém aEkiSE puitidg S ABRINE A\ PPARATUS;
10 Met@l-tosmetal seat.dbiagkandleed plussing 100l CoMBIIRING S 318PS itea
o é@l\dsgféa'r?%s%ﬁ%?ﬁﬂé? 1&%6. 5,439,331 entitled HIGH PRESSURE TAPPING
APPARATUS; No. 5,612,499 entitled METHOD OF INSERTING A SENSOR INTO A
PIPELINE and No. 6,012,878 entitled PRESSURE BALANCED SUBSEA TAPPING
MACHINE.

15 Tapping machines, such as the kind described in the above-mentioned 1. §.
patents, are for tapping a hole in 2 pipe while liquids or gases are flowing through them,
that is, while the pipe is under pressure. Tapping procedures of this type are customarily
carried out primarily for one of two purposes, that is, to provide a branch fitting on the
pipe or to enable fluid flow through the pipe to be blocked. Other examples of prior art

20  that describe and illustrate plugging the interior of a pipe usually associated with first
tapping the pips, include the following United States patents :

PATENT NO. INVENTOR TITLE

US3,170,226 Allan Line Stopping and Valve Inserting
Apparatus and Method

1US3,599,663 Ver Nooy Hot Tapping Apparatus

US3,626,475 Hicks High Temperature Pipe-Plugging
Apparatus

US3,665,966 Ver Nooy Pipe Plugger

US3,785,041 Smith Method For Plugging Pipe

183,872,880 Ver Nooy et al, Plugging Apparatus

US4,411,459 Ver Nooy Branch Fitting for Providing Access to
the Interior of a Pipe

US5,443,005 Glossop, Jr. Fluid Blocking Device



exterior of the pipeline first and second spaced apart collars, each collar

having a sealing face in a plane perpendicular the pipeline axis; (b)

cutting and removing a length of pipeline from between said collars
VEBARYRR Dpen pipe ends; (c) positioning first and 10 secondsest@enssss

between said collars, each seal cup having on a forward face a forwardly

extendingicyRigrentiahipifrernal diameigr areater than the external

diameter of the pipeline, each seal cup having a top and a bottom cam
followersatd ’(Zt%pmovirfﬁeﬁﬁ’ﬁ{}%ﬁ‘sides of Retisdgerajareing chyviniegior of a
faces of said seal cups to force said seal cupp@part from each other and

said cirgagmigrential lips thereof Eg%%etal-top@g@mlﬁ sealing

engagement with said sealing faces of said coﬂars, C osﬁ%grsaid pipe.
Accordfg1d’s Setid aSpEELstmasnipantiohrrRaiEsisSFewd caiddiethods For
apparatus for sealing openings through oppesggfisst ﬂﬁgj@@g@@fhﬁg@g@g{
apart paralleled toroidal collars having facing planar toroidal sealing
surfaces employing a cam-assisted, wedge actuated, metal-to-metal
plugging tool comprising: a pair of seal cups each having a 20 forward
face having a circumferential seal surface dimensioned to fit said toroidal
sealing surfaces; upper and lower cam followers affixed to each said seal
cup rearwardly of said forward faces; a top and a bottom support each
having a pair of cam slots for receiving said cam followers and configured
to guide said seal cups towards and away from said toroidal sealing
surfaces; translation apparatus for moving said top and bottom 25
supports towards and away from each other to thereby guide said seal
cups towards and away from said toroidal sealing surfaces; and a wedge
forcably positionable between rearward surfaces of said seal cups.
Embodiments of the invention herein can make use of the known
technology of welding onto a pipe having fluid flow therethrough a pair of
collars. Each of the collars 30 is a toroidal that is severed to provide a set
of two toroidal halves that are fitted together around the pipe. Each collar
set consisting of two spaced apart parallel collars are first secured to the
exterior of the pipe. Each collar has a machined face which can be
achieved by 4
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machining and grinding before the collars have been welded to the pipe.
Thus a set of collars affixed to the exterior surface of a pipe provide
forward planar faces that face each other. The collar faces are parallel to
each other and spaced apart an accurately establish distance. After each

collar is affixed to theRiger el el ves RiethavEweldss to each
other. Further, the two halves of each collar are welded where the back

face MoEia e BIRG AP e 300 crumierence of e b AELUS . doune

collars aré ‘msta ey provide unin erruptgac diPctinrirential
§elahhgmuﬁheégﬂ&&ﬂ#&cmwﬁph;gﬁemﬁémsmﬁng@ug‘mes are parallel to

each olfier ang n adialplanes perpendicuiar (g Jongliudinal &S NS 1einog of
pipe. 1 er %h% COlars are il Re ' eXtenor sur fface of & Eé)

contampentditithgs areplveldeditathe colkard, towpttg\«mie:tadm&gsmgtﬂito-metal seal,
internal dimensjons greater than the. exte nal urfa fthe

TR RS Tl ATl RS G R e omo

meminar antiarfiprige fittingat $hex)ufjps@acma‘dap®ﬁeroﬂﬂms@am muvigmthaving a sealing

C? In l’tlij'ldg)%rthe Ottl%l‘ t[nen}beﬂnaendxtirsle rﬂan%ﬁl ?gl%ot{/m a lenoth f

o et (ﬂFars & contalhment hotrst 1fg/pﬁz y pressur & ©

tpmmmmm@mmmmvmmom onjlaafschnd:bhmsmonmg first and

CS%Q aﬂlgme thousqi] have tg{;‘dstr tural mt&: r|t to co 'E%;Ql thenrréwlg rward face
pressure ?o wch%% ql Be su clied Iars ar‘%l ﬂ1

c@:mtearﬁi}e ﬁKMdmggcummpM@mgIhhyeaﬁemennﬁiaﬁenhewndgteated tleawalve external

sec red thec ntainm nth usi flan e, Ata
SERR DD BiEanie IO (oe b BRI IMAEUIR owers: and @
\Aahve@dplpm@ sebsuné isvaplaiesongsefomiadkiicFh efeaftbspﬁycu@e of force said

the. fan! % ?*2)'1%? QRIS ?C&'%m%n%? Pel"f‘ﬁ PO 45 ofro%-to metal
betwee olfars. The concept of removing a complete section rath
th%ﬂilt@mlggg@m;ma\Mm]esmdhsapm@fdemtécbmﬂatsnm@di&amé Bgtaent

No. 5,6 led. g& erting nsar Intg A 25.Ripeline”
whon SRR et Rt e TR BT fporous o

émEW@ ZOEW@QBZE@@T@MGA@CES@@@ @fpxpmsledp@ndt opahe mutdlgied toroidal
s&shgr REN&% %ﬁl@ %’lzmgr %équgigldsggl%’?gbm&g ré&lf)r})g}?lﬂob ¥ cam-assisted, wedge

actuated, metal-to-metal plugging tool comprising: a pair of seal cups each having a
forward face having a circumferential seal surface dimensioned to fit said toroidal
sealing surfaces; upper and lower cam followers affixed to each said seal cup rearwardly
of said forward faces; a top and a bottom support each having a pair of cam slots for
receiving said cam followers and configured to guide said seal cups towards and away
from said toroidal sealing surfaces; translation apparatus for moving said top and bottom
supports towards and away from each other to thereby guide said seal cups towards and
away from said toroidal sealing surfaces; and a wedge forcably positionable between
rearward surfaces of said seal cups.

Embodiments of the mvention herein can make use of the known technology of
welding onto a pipe having fluid flow therethrough a pair of collars. Fach of the collars
is a toroidal that is severed to provide a set of two toroidal halves that are fitted together
around the pipe. Each collar set consisting of two spaced apart parallel collars are first
secured to the exterior of the pipe. Each collar has a machined face which can be

achieved by
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the collars that have previously been attached to the pipe. After the collars
and the containment housing have been affixed to the exterior of the pipe,
and a tapping machine attached and a section of the pipe cut and
removed, the 5 next step is to seal the opposed ends of the pipe

emRIRYING aRiugaiachtoplthat isthesubientob e RaseMtdiseiosle. TAR 4 set of

pgj?ﬁging tool is inserted as an assembly into the interior of the
c

iR RERtNolisRg . CrHE IS OTEEGINS DR BEPE Ay vapsh phaen faces that face
hang e &ircuméessniiabaealing suriaee of iternahdiame g ataalfhinaN accurately

the external diameter of the pipe. The plugging tool assembly is lowered

ifSAHE Rk sHtsRfsent s hetring i actiated Kudbeumieendiesistigadal ves are then

seling euRaar@ @evangeddn diccalionaievardathe ARenRNIsI# @ where the back
severed pipe and towards the osfcpﬁosed planar circumferential sealing

shiradBsshY dUrIe By tRRdothsr s OPR csRgefiprg v Icdsdenmiing inéyfigeshe collars are
upRengadipwercem:fallawats atfiked oneachelihe saal cURS Wl nat face

of the forward faces thereof Top and bottom supports 15 each having a

pae o s slotéforseiiedyisil farecans fonswets anarahe edafigiéditoradial planes
%%éﬁ@ié@@ cyRsHawares thestereidalisgaling surfaces on the collars.

he plu%ging tool assembly includes translation apparatus for moving the .
top and dEaOMCSERIFBRatoWalkedald ey SomsEEeReoth e eerepiment fittings

urgedheiseahouRsAwads prd away frnibe doridal Qﬂﬂ%}éﬁg‘gﬁm than the

surfaces. 20 A pair of wedge members are forced against rearwar

Shifeiees v dabeupato meABBIEN horsinth b hbofestarwrihemrhe form
ssplingisanRRwiBiRe-sealingmndacasnfouned apthe LQroidakePllars c Miainment

this manner a double block and bleed, metal-to-metal seal, high

g
tEATS SRS IBRiIBg ity Bol T hemBRsa. R chehBrRsal bupss drefohsed wedded to the
sealing, epadisiaminemtrrienaf the pinpeRtiousiRg 6ABRELEsIEL Be no leaks

verify that both 25 seal cups are in leak-proof contact with the toroidal

cifhratrihe seliirgrad Sbm e RIS davENsr iteobm e Ristitehintasrity to contain

hausigibnmerasus! & Rdraulieevlinder withagiston therein and a
piston rod_extendin sealab&g}from the hydraulic cylinder. The plugging

tool assenfilye SOPFGHEY BYRHOPRIBRTTdRMRNHHRRIACHATMNE been installed
RivggiRg-assembly hesaseriaiglymRosHrnamwitiBihe Housing aRdapping machine

system, well known in the industry, is secured to the upper surface of the valve and then
pressure is applied to test for leaks. Thereafter, by use of the tapping machine, a
complete section of the pipeline is removed from between the collars. The concept of
removing a complete section rather than tapping only a hole in the pipe is illustrated in
United States Patent No. 5,612,499 entitled “Method of Inserting A Sensor Into A

Pipeline”. When a section of the pipeline has been cut, it is removed exposing the

da



30 therefore the piston rod that holds the assembly must be non-rotatably
secured with respect to the housing. For this purpose, a type of hydraulic
cylinder / piston assembly is provided in an arrangement that rotationally

Wixe&fe93iston and piston rod with respect to the cylinder, tiatissitos/s15635
allows the piston rod to be axially displaced relative to the 5 WO

200440082 dEH N ReAACIHLRTR: SHIRLSRULRICYE OIS IBE RISIN PR 4 by

from rotatin%@about its axis relative to the cyilnder axis. A better
i

untRsalaIgt bR YR @R BE S IMEPREm the following detailed
descriptidritef the:piefernd dhe gipadimentsoaridachaim sdakeii-indoo M RELIr of

with gi%gﬁﬁaacapggo AIRGS- S NO:2007/00827 %ﬁ&?@!@@%&%&@ﬁ&, the

BRIE SCRI OF THE DRAWINGS Figure | 1s an elevationa

3 croSSSERINR SRhPEIEBREThendt feheRgih SrRlopieRml Asmipalitheds the
to ibjsetodfittofersantie cortaifimentdanigsing in whiek apartiernafiiheo the

pingling between the: collars has, .e%Eeﬁbﬁv§o%ta§£°¥¥\%&8§_i§9ﬂl%g oups, each

partially within 5 the containmenthousing, in external View, is a

caf A A R Pt G seelbrashres: 95 Tfrenphdiaratipareaififian the external

invintienr iy are @Ris. amieniaigedcross seativifakviewerfithed g giRgainment
10 3SESIRLY A% FIOHTS h:.FIgHIE.2 B30 ISomelc exisinal view ol

the plugging assembly In its non- 1 operated tat , that Is, In the state as

it apseRep ftsteiBerigRiRine erthiorardiohisivigy setdonysirry isamierential
oppasied eAEds.obryiRa byigki@ihsis an exploded external view of the

plugging ssefntgyl‘é) dy with .quid rtions that are attach (ito it. Figure
28 oo T B ) Shay S el Bt 20 2 3 o S o

b
15°penmbrTaSehatns TPrrTgit alnhedmpmetdanre Hiaerfind asgehibijem supports

15  each having a pair of cam slots for receiving the cam followers and are configured to
urge the seal cups towards the toroidal sealing surfaces on the collars. The plugging tool
assembly includes translation apparatus for moving the top and bottom supports toward
and away from each other to thereby.m:ge the seal cups towards and away from the
toroidal collar sealing surfaces.

20 A pair of wedge members are forced against rearward surfaces of the seal cups to
simultaneously force them into metal-to-metal sealing contact with the sealing surfaces
formed on the toroidal collars, In this manner a double block and bleed, metai-to-metal
seal, high temperature plugging tool is achieved. After the seal cups are forced into
sealing condition the interior of the containment housing can be tested to verify that both

25  seal cups are in leak-proof contact with the toroidal collars,

The sealing assembly is moved into or out of the containment housing by means
of a hydraulic cylinder with a piston therein and a piston rod extending sealably from the
hydranlic cylinder. The plugging tool assembly is supporied by the pision rod. It is
important that the plugging assembly be accurately positioned within the housing and

30 therefore the piston rod that holds the assembly must be non-rotatably sccured with
respect to the housing. For this purpose, a type of hydraulic cylinder / piston assembly is
provided in an arrangement that rotationaily fixes the piston and piston rod wiih respect

to the cylinder, that is, it allows the piston rod fo be axially displaced relative to the



Figure 5 is a partial cross-sectional view of the plugging assembly shown

in its non-actuated condition with the sealing cups withdrawn towards

each other. Figure 6 is a view as in Figure 5 of the plugging assembly
vEhownagsie actuated condition with the sealing cups movedoutvwanokysssss
away from each other so as to perform 20 a sealing function within a
COBVRINMAUNL BOURING of GiEh £d3 AHRBASEUBNR MM OIALONEND SR er
housing with collars affixed to the exterior éngfh of a pipe and a portion
of ¥ pipe having been removed as shown in Figure 1 and showing the
pluggingasserbiyhasingiheen insartedisioWie koBRMEE Hokh OHSiRglowing
ang.ihe $aaling.cupsRICed autwatvIntg,seald slaionsin Wit G oion win,
collars. 25 Figure 8A is an upper portion o?tghe apparatus used for
instfglﬁﬁﬁfﬁ‘?@ ffg assembly into a containment housing and showing,
in cross-section, the arrangement of a piston within a cylinder wherein the
piston is supported in a manner that allows axial displacement but that
prevents rotational displacement relative to the cylinder. Figure 8B is a
cross-sectional view of a lower portion of the apparatus of Figure 30 SA
showing the plugging assembly secured to the lower end of a piston
actuated mechanism by which the assembly can be positioned into or
removed from the interior of a confinement housing. 7 WO 2007/008272
PCT/US2006/015635 Figure 9 is a cross-sectional view taken along the
line 9-9 of Figure 8A showing a cylinder and a piston rod and showing
guide rods by which the piston, as seen in Figure 8A, and therefore the
piston rod are guided in a way to prevent axial rotation. 8 WO
2007/008272 PCT/US2006/015635 DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS It is to be understood that the invention
that is now to be described is not limited in its application to the details of
the construction and arrangement of the parts illustrated in the
accompanying drawings. The invention is capable of other embodiments
and of

L



5 being practiced or carried out in a variety of ways. The phraseology and
terminology employed herein are for purposes of description and not
limitation. Elements illustrated in the drawings are identified by the

Weollowingsatembers: 10 Pipeline 66 First seal cup 12 First coligiia8 26866133
seal cup 14 Second collar 70 Upper arms 16 Welds 72 First roller 18

First collar inner fa%ﬁﬁﬁﬁ%&bﬁ%ﬁ%ﬁﬁﬁﬁ% ' er face 76

Downward arms 22 External circumferential surface o ower roller
collar 12 External circumferential surface_of 80 Lower roller collar 14

26 Lowe BSmaieh AL pOa 5 B elop B RbPE e tenel of &
comafiitdry e Piriiora oiceliars ol 86owetds-86hGmmesiotv 18 Endrtion

capBBGailisiotei elel A0SR 883RFRY INAMNREREnoI0RRAR Ffhin
SWeld 94 Gromt suface ofhe frst seal oup 40 Passageniay 96

Circumierential recess 22 Pipe and 8% P8 Qipdea S pBemg s tobly tha

Cirbwrprarartisrieé dss Sewpper surface 102 Circumferential sealing

surface 46:Ripe 50alIRGASSCMRYd Rl %Wf&fﬁﬁ%hggﬂ NG S Ca% ABwn
First ig\ég%g? member 106 Brackets 50 Second wedge member 108 Rollers
pla

5216 € 110 Back surfaces of the wedge member
Figure 3 is an isomefric external view of the plugging assembly in its non-

10 operated state, that is, in the state as it would appear prior to being inserted into a
housing for closing the opposed ends of a pipe.

Figure 4A is an exploded external view of the plugging assembly body with
guide portions that are attached o it.

Figure 4B is a further exploded view of components that, together with the body

15  portion as shown in Figure 4A, complete the plugging assembly.

Figure 5 is a partial cross-sectional view of the plugging agsembly shown in its
non-actuated condition with the sealing cups withdrawn towards each other.

Figure 6 is a view as in Figure 5 of the plugging assembly shown in its actuated
condition with the sealing cups moved outwardly away from each other so as to perform

20 a sealing function within a containment housing.

Figure 7 is a cross-sectional view of a containment housing with collars affixed to
the exterior length of a pipe and a portion of the pipe having been removed as shown in
Figure | and showing the plugging assembly having been inserted into the containment
housing and the sealing cups forced outwardly into seal relationship with the collars.

25 Figure 8A is an upper portion of the apparatus used for mstalling the piugging
assembly info a containment housing and showing, in cross-section, the arrangement of a
piston within a cylinder wherein the piston is supported in a manner that allows axial
displacement but that prevents rotational displacement relative to the cyhnder,

Figure 8B is a cross-sectional view of a lower portion of the apparatus of Figure

30 8A showing the plugging assembly secured to the lower end of a piston actnated
mechanism by which the assembly can be positioned into or removed from the interior of

a confinement housing,



54 Lower support 112 Forward surfaces of the wedge mem 9 WO
2007/008272 PC /US2006/015635 56 Shaft 114 Divider guide 58
Threaded opening 116 Runners 60 Shaft guide 118 Guide disc 62 Top
VEUIRHOe0B20 Guide ring 64 Passageway 122 Recess 124 Vadverkddie/o15635
Piston 126 Lower flange 144 Closure member 128 Upper flange 146
Piston r P lable opening. 1 ter ing. .
150 TubLIEE Ston o et A SR U B P i
Upbrdrange aBaiedreerdchesg g daite rots byrraich saa Bisionadr ieamén Figure
pistanandQertysteatiti gieinde nibfiBermnopass pgarsia )it hepision
Referring to the drawings and first to Figure 1, the first step in practicing
the systems and methods of this invention is to affix a first collar, generally
indicated by the number 12 to the exterior of pipe 10. Then a second,
spaced apart, collar 14 is affixed to 5 the pipe. Each of collars 12 and 14
are made up of two semi-circular pieces. Each of the collars is
geometrically shaped as a toroidal. While not seen in the drawings, collars
12 and 14 are each formed of an upper half and a lower half that are
positioned on pipe 10. The collar halves are then welded to each other
and to the pipe 10, the welds to pipe 10 being indicated by reference
numeral 16. In Figures 1 and 7, welds 16 are shown only 10 on exterior
faces of collars 12 and 14 although interior welds can in like manner be
applied. Welds 16 extend around the full interior of the toroidal collars 12
and 14 and around the complete external circumference of pipe 10. In
addition, though not seen in



the drawings, the upper and lower halves of each of the collars 12 and 14
are welded to each other so that the collars 12 and 14 become unitary.
The collars are spaced apart 15 from each other at an accurately

Ve fiiiinedd2distance and are each in a radial plane perpendicalarafsirgsess
longitudinal axis of pipe 10. Collar 12 has an inner face 18 that is

circumf Lﬁk' ‘iﬂf’bﬁ%@ R4S liligPE i ﬁ%@ﬂfﬁ |

has a mqgg?rfing circumferential iﬁnﬁg}ﬁface goﬁﬁln the 1 V@W 72

PCT/US /0156 ractice,of this invention it is important that.the _. .
%9 8§§q§% Hl%%rsgoocf Hla?f;gr 1nv&n{%ﬂn (ﬂ)}?? 18 no‘g {Q %e eac é):g%tlsa HOt limited

inner faces 18 e parallel to each other and space
ac@tfarepiertiatdeiméiadtaeconsrugtisn ead ormroradiedike patuibusteted

(Qeﬁ sﬂs??wearﬁ@amﬁagtk&@%mum;ﬁ&a%w@ &eea?egéwgézl@abé@mmgm of

t ollars. as they are hei ositioned on an cured to the pipe, 5.

T A R LR S o TR s e motesy
pipERlryed berstampienthosing deseingenr andhedimsiatisiocircumferential
surface 22-afeelandhradh theaaataRingexaineh Gromissntiakamilace
24 of collai,lg,ﬁghis housing typically consists of a loyer containment
hoilsing porioh 26 and a mating upper contafment HEHEHyHBrtion 28.
Thé&&e uppérsapelliiswer containment housing gbrtionsSesendectirew to
bywel _304¥:a0llas8.12 and 14 r by wcius ~v gind thefglg}_l,@ragggtions are
wn:meu toﬁ%ﬁ? other. Ta close the open bottgm of lower containment
housing portion 26 an end cap 32 is employea, the eﬁ&%@ﬂeﬁeing welded
to e lowdtsbrmbininentimwusing portion 26 By a circiendedential weld 34.

In gosimilagpanafidhsRpeRdpper containmgnt housing.RArEonR8
rec‘ze;ives fIa% member 36, the flange beir&gfsecured to the upper
g

cofitainmerit R ?)rﬁl%“fgaﬁf’ circuffiferentAYFEEYSE. The
flange memthler 85 has a passageway 40 therethrough. With collars 12
angk14 in place ViR IheHRREN ARd.loyyer confginment housing. portions
26 and 28 welded to them and with end cap 32 and flange member 36
welded to rt1]t‘)4using portions, a short section of the length of pipe 10 is
fulBp enclosedeiftezthecompeineptsithat havezbeen desariteed are in

plage as il@ﬁﬂ@%@t@nment housing portion 84 Cam siot

30 Welds - 86 Cam slot

32 End cap 38 Cam slot

34 Weld 90 Springs

36 Flange member 92 Stop post

38 Weld 94 Front surface of the first seal cup

40 Passageway 96 Circumferential recess

42 Pipe end 98 Front surface

44 Pipe end 100 Circumferential recess

45 Upper surface 102 Circumferential sealing surface

46 Pipe sealing assembly 104 Circumferential sealing surface

48 First wedge member 106 Brackets

50 Second wedge member 108 Rollers

52 Top plate 110 Back surfaces of the wedge member:
54 Lower support 112 Forward surfaces of the wedge mem



20 Figures 1 and 7; the next step in preparing the pipe to be closed is to
remove a section of the pipe. This is accomplished by attaching a tapping
machine (not shown) to the upper surface 45 of flange 36 using a

Wiigeedth that is known in the industry. A tapping machine hal {SoMieIaRG3s
for guiding a circular saw down through the passageway 40 to engage

pipg; 10. Thg gircular saw cuts out a section of pjpe 1Q)leavingthe pipe
ends 42 25 and 44 exposed. The removed section of the pipe 10 is

exttacted FOFPAARHIRTHES housing. The pipe id then réHES be closed off
by &@mployfigfaguide sealing assembly of thislit®/entigiuitéadiweill now be

deggribed.llogglﬁmjgrst at Figure 3, the pipe sgaling @&gg}tgl% 46 includes
first and second” wedge members 48 and 50 that are held together at the
topfhy a plAIEEEYERY, at the 30 bottom, by a léwer siBtit 54 that has a
portion extending between the lower ends of the wedge members and as
best seen in Figures 4B, 5 and 6. As seen in Figures 4, 5, 6 and 7 an
elongated shaft 56 extends between wedge members 48 and 50. Shaft
56 i&threati&isat its lower end and engages d thread&§®pening 58 in the
top.2f lowdrsuppanzb4. A shaft guide 60 has meentratiopeaingnid WO
20074008272 BGIN)S2006/015635 therethroygh slidgbly receiving shaft

UPDer 1 .
56, the shaft gui elﬁelng secured by bolts to an upper surface of top plate

52 1 lidabAp3etitted between wedge memBéfs 48 apiasts RPHEp
support 624hateasasiegn in Figure 7, has a passagewgyholtbriethso dglander
thalt Iidab!é/ ‘{%gdﬁgl S shaft 56. 5 Positioned v{gjj resQ%%'Eit%/gedge
members 48 and 50'is a first seal cup 66 and an opposea second seal

cup 8. AstBweniiangigure 4B, seal cup 66 had¥pwardiyidsaehding arms

70 that suppogié first roller 72. Seal cup 68 hasqupwargly RxteniRgiRER Diston
70 that supports a second roller 74. First seal cyp 66:has downwardly. .
extégrﬁjing g?r%%%% ?ﬁé?%seﬁpport a lower roller iférjw Yf RS Tt i the piston
seaGO0.'1 cup 6 V8 V has s similar a- 0.rdly extending arm s that support a

6 t_wer Zdekddiny 10 thel dr RNy LdatB el tialdeAB khe IBANVSE in practicing the
systems and methods of this invention is to affix a first collar, generally indicated by the
number 12 to the exterior of pipe 1¢. Then a second, spaced apart, collar 14 is affixed to

5  the pipe. Each of collars 12 and 14 are made up of two semi-circular pieces. Each of the

collars is geometrically shaped as a toroidal. While not seen in the drawings, collars 12

and 14 are each formed of an upper half and a lower half that are positioned on pipe 10.

The coliar halves are then welded to each other and to the pipe 10, the welds fo pipe 10

being indicated by reference numeral 16, In Figures | and 7, welds 16 are shown only

10 on exterior faces of collars 12 and 14 although interior welds can in like manner be

applied. Welds 16 extend around the full interior of the toroidal collars 12 and 14 and

around the complete external ciroumference of pipe 10. In addition, though not seen in

the drawings, the upper and lower halves of each of the collars 12 and 14 are welded o

each other so that the collars 12 and 14 become unitary. The collars are spaced apart

15 from each other at an accurately determined distance and are each in a radial plane
perpendicular of the longitudinal axis of pipe 10.

Coltar 12 has an inner face 18 that is circumferential and uninterrupted around

pipe 10 and second collar 14 has a matching circumferential inner face 20. In the
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roller 80. Lower support 54 has a pair of cam slots 82 and 84 that receives
lower rollers 78 and 80 respectfully. In like manner, top support 62 has a
pair of cam slots 86 and 88 that receives upper rollers 72 and 74
WaSPETHIFAY2 It can be seen that when top support 62 is 15 nrev&Ustv@ /015635
direction towards lower support 54 that rollers 72, 74, 78 and 80 acting in

cam-2ltS S84 RRRAG %&ﬁg%ﬁﬂ&&%&%@?&k%%&ﬁ f@ge%ﬁr%% each

from each other and contrarlléwhen top su{iﬁ)gort moves away from

loviEI S ABh IS B SRS BERESR HRTEH SR AY Caniirgreiracrie ke
seatrotiprtanatras eacten thrensSceal oppsitbe apgeb rarivwesitigntlyof each of the

restrainest WA S SAC BRIRGTRYS RENGR 035 MlUsiated in Figure 20
4B Spri gs 90 are nat shown in Figure 3. Received on shaft 56 and

> compresSiiRy Eﬁdﬁ@&%&%ﬁé&%&?%ﬂéﬁ@@%ﬂi 18 Eeippolt BpGdO. 2
a compiressiohosprind 80ixehe dievenward tianslatianiafsiae goiceceihrandnd
therehyJoR-plal e PRE WL, et and seqond.wRdge Mambers 4 rg Aany

50, forces the top support 62 towards lower support 54, compressi

spARE 86 sha }ﬁ?{ﬁn“g"i‘ﬁéﬂf&‘ﬁ’%oﬁﬁﬂé%é)ﬁ%a 7%&%% BBRAS q@m@em
in tepsappoticd2andide hgitomd dbhees dBtaintheB80nMEME toaicams: secur&d to

10 OrmaginJowes sypRAtkod Thiscamaction causes f‘mt‘@edﬁcﬁm £6 Hose
cups 66 to dlsplace outwardly Wlt respect to each other ownward

m&b%ﬁ?éﬂ%)%@raw@ogfabwﬁa@m@wﬁ&@aw@%% Posrdeaiidegreiayed the

interibgf etk GadddR wshsMeven donkiguias Hoann:8RrdR By s seakuuF-eftal
ha&gggﬁntﬁl%rfac 94 havm%hthereln a circu ferentlﬁll recess rg6

manner, secon seaé n(ﬁilell,lmle Y %pgnf?gﬁ%rscl?ﬁ mmggtwnlﬁsmgc?rcum %%ﬁ F’é e

redgge TRSOPR, é&&%ﬁw&#m&%@ e fenirseBieoisEDRREon 28
15 pips endsvidanmid4vas iﬂe’ﬁ%&iﬁgﬁ&éﬁ@ﬂdéﬁ&%%@%ﬁd?dm&bﬂ%h
This allo‘%ﬁtﬁ‘ géﬁfar&ffreﬂtlﬁé Se}éaf wgﬁf %eul%o% gl?dcl 6%}%{3}%11’5 housing

corresponding circumterential Ag surfacertoaon

20D 26 2 EET rpBEd 068686 Witbinfrse & sehflengs 681 aigagRded to
firshealasianpidacs dansaasondieaiasdnseijace i2Anespestily to

form metal-to-metal seals. The circumferential metal-to-metal sea
el T components t;lha't 'Irzave%een escrr{g & are in place as El?ustrated n

20 Figures 1 and 7, the next step in preparing the pipe to be closed is to remove a section of
the pipe. This is accomplished by attaching a tapping machine (not shown) to the upper
surface 45 of flange 36 using a procedure that is known in the industry. A tapping
machine has provision for guiding a circular saw down through the passageway 40 to
engage pipe 10. The circular saw cuts out a section of pipe 10 ieaving the pipe ends 42

25 and 44 exposed. The removed section of the pipe 10 is extracted from within the
housing. The pipe is then ready to be closed off by employing a pipe sealing assembly
of this invention that will now be described.

Looking first at Figure 3, the pipe sealing assembly 46 includes first and second
wedge members 48 and 30 that are held together at the top by a plate 52 and, at the

30 bottom, by a lower support 54 that has a portion extending between the lower ends of the
wedge members and as best seen in Figures 4B, 5 and 6.

As seen in Figures 4, 5, 6 and 7 an elongated shaft 56 extends between wedge
members 48 and 50. Shaft 56 is threaded at its lower end and engages a threaded
opening 58 in the top of lower support 54. A shaft guide 60 has a central opening

11



first seal cup 66 against first collar inner face 18 closes the end 42 of pipe
10 and correspondingly, the circumferential metal-to-metal seal of second
seal cup 68 against 5 second collar inner face 20 closes the end 44 of

WSH380T08EAUs when the seals 66 and 68 are expanded awaRCFaIszema 635
other, they close both exposed ends of pipe 10 in a metal- to-metal

Seﬁl&a}@a@glml gxleefif(a@méem&m?i@%f&h@@em&fgaﬂg?ééiﬁeh@fﬁtﬁxﬁﬁf an
achieves a douhle block and.ble ugging arrangement. With both seal .
o B HEFB AT P i SO e BTEH S S e TR By 20
the ilntesippof vt ripinmdantid@enb bsigress dvey aaop eicbtetlvenifl tratslidably
both.sgal guessare in leak-proof closure. Affixed to opposite sides of top
support 62 are oppqsed brackets 106, each having an axle with a pair of
rollers 108 *H8ME 1O B G ATREETRBRER diated PSSR IgAS 330 an
of exsiseof spwuidearl enpoEs 48serdib UigBradRets-l 06paiichee iprsaldB atending
SeeRNfigliapon ARELARBIOMY NG RIRCkeLANGRRGITPUGE ABSEER D that

Figure 3. 15 Affixed Ito the forward surface 112 of each of the wedge
maHRBETS 485590 EYE & divider guide 114. Affixed to each of the seal

cups 66 &ek 68 beepet pdirsalormwedsy ldkGndher elys e g feuspruannésed 1r6lier
10 Eagh paitatrunears.1 16 isengaged by a-divider guide . 11405 the wedae. .

members 48 and 50 are moved downwardly during the process of

ind@lifh& pipe sealing assembly 46 within a housing between exposed

pipe endsciZanghex 44 hddwissithe interdoidn eddite tividergeideset tdlers 78

AN AN I a'e: diRRlace TENta68%3 GURSAP FULOABNDANOM tac

each other. The cam action provide %/ the cam slots forme wer .
supsettes Anhne s Bf BratntrdiBesitem brigmidhre dentaupwport 62 is
15 betwsed iineitiecliapreatd vakdages Faskiarellte Wer BUIR QIS thalng in
hag,gam,siats 82 and §44hereln, has, show c@tseggaa%ggsatgrmgdm\/\ggghltéther
a horizontal duide disc 118. ecured to the bottom of the guide discis'a
guidié SARTEDE. YHE GO EUanset/ Guibevih g tombamationesarrpetosdulie action
thedower endialfeihenassargbly 4o-as fhdsosiijonedithitntbdousiNGups 66
and een the ends 42.and 44 of pipe 10. Further, there is recess.1
o S L A O R M RS
20 reddivesseniocst D2 WHER hBIgE8Smbly is forced downward into 30 the

housing. \aiappOsk € etings bapewanimisRikayslbassamPiderses and
th%p suppott 62 is a compression spring 90. The downward translation of shaft guide 60

Ln

and thereby top plate 52 and with it, first and second wedge members 48 and 50, forces
the top support 62 towards lower support 54, compressing spring 90 and moving the top

25  rollers 72 and 74 within the cams formed in top support 62 and the bottom rollers 78 and
80 within the cams formed in lower support 54. This cam action causes first and second
seal cups 66 o displace outwardly with respect to each other. The downward movement
of lower support 54 is limited by a stop post 92 affixed to the interior of end cap 32 as
shown in Figures 7 and §B.

30 First seal cup 66 has a front surface 94 having therein a circumferential recess 96.
In Iike mammer, second seal cup 68 has a front surface 98 with a circumferential recess
100. The function of recesses 96 and 100 is o receive the outer pipe ends 42 and 44 as
the seal cups 66 and 68 are expanded outwardly. This allows a circumferential sealing

surface 102 on cup 66 and a corresponding circumferential sealing surface 104 on the

12



continued downward movement of guide 60 and with it wedge members

48 and 50 force upper rollers 72 and 74 to move within cam slots 86 and

88 and lower rollers 78 and 80 to move within cam slots 82 and 84 to
WiLrge’888l78ups 66 and 68 to move radially apart and towaresthismoes/c15633

sealed positions as shown in Figure 7. 13 WO 2007/008272

PCEUIH %%Q g@s@&ﬁ %S-EQ% %Qéé%t%i% %&ar%ur%:dl pal%n .S%C%%J rc% eut Qx?rlrér face

open posmons as shown in igure 5to '[ eir clos osItions as shown In
FigUrears i 7 sfomm el tipritlsals dhreHreleptrmmmsakiziontl seal of
FirStsisstht agticn efdividénguitiesitdd &gainst suReeHse LA @eﬁqnﬁk thﬁand

bo& (ﬂgﬁn ﬁ@%‘?réﬂ%?é%%%ﬁﬁe@aﬁ‘%fig aﬁ%agi e tO éies o ?g agb ]gnst

rearward sur ces of the seal cups to ur et em ap art

5 cafficanfradila irgemBasinlslness %rpﬁarﬁ%afwtb% aﬁyp@m@ﬂgm@ fifeand 68
disptacpmend ofvtiycisantclipshanwmy e eaﬁrbgm@ah&@d dhpiher war}gaetar
Su 0 0 e _agai the rearward surfaces .

of Esé:[glg@a Jg 66 and 6 o‘r?(l:[trr% §ft ﬂg& c&f)urlﬁt%ﬁln%g muV\{aI{gaeﬁl%e eﬁm‘

re BERSTYER ?pwq;ﬁ@%%areééwa@gm aw&mtsé?éﬁln hqﬂrgmbcupsﬁ@n@ss

first, sentmckandsthisd astbineHsteshherain aaderinmmy ily:aid oIS iment
16 Thl%actual sealin {tl rees of the.seal cups against the torord IcoIIars are

S
achieved b g the tlono "tHe we mes?ﬁe%%earrsezfémaicop@? ANSt the
rearward $HF & @Rﬁ%‘%é&?ﬁg%ﬁ‘ﬁs sSuReEriAgte Pigoves @Achﬁfel BB, exch
thcraesy@14 ' amss@a;dxmatbadaﬂhfeareo@mmadmtm u@%ﬁ{&%%&%ﬁam 110
se into_ and remavin t of the cont t
ho%s?r%%gl%?ésj %;a& ipe 1071s 1 Iﬁlsﬁlg?é% Lé ovrr/‘ar’rc%t afg“? BTN TS are

is %&@@i&“ﬂ%zu%)f%r ‘%ﬁrrﬁ@é W@f%&ﬁg@mﬁm@ﬁ%%mlvﬁj@ﬂﬂthat

15 has a lowentangant26:#0d anrpnes Hange 428 Lws! {angeldbiisi 5o is o

secured to. per.surface 45 g member 36. Valve 124
fu r?(:%[r(gﬁsg%ég%elgﬁ a% e ésf‘é E’a'z(issaf tIéw 135 &e%?rﬁ%ﬁr&? {8 ghBimeers 116,

diffesrshy bﬁégaﬁﬁg rgys@@rﬁéﬁto Eﬁ@hmtédumwm Yé i euetéiom shvideegoide

of the 200N EIBMNEBIBO SPGB YRIING RIPG*Aw A RE IRIRIA ﬁ@qﬂs‘&gg of
portr ns of valve 124 are glot %1 n but the use of valves in systems for

ms mﬁ 6) AT lhnrgdaesrsep Shavape mrﬁl&rﬁg pfween exposed pipe ends 42 and

20 44 Thus the interaction of the divider guides 114 and runners 116 initiate displacement
of seal cups 66 and 68 away from each other. The cam action provided by the cam slots
formed in lower support 54 and top support 62 further assist in guiding the seal cups
between their tool open and tool closed positions.

Lower support 54 that has cam slots 82 and 84 therein, has, shown integrally

25 formed with it, a horizontal guide disc 118. Secured to the bottom of the guide disc is a
guide ring 120. The guide disc / guide ring combination serves to guide the lower end of
the assembly 46 as it is positioned within the housing and between the ends 42 and 44 of
pipe 10. Further, there is recess 122 formed in the bottom of guide disc 118 and guide
ring 120. Recess 122 receives stop post 92 when the assembly is forced downward into

30 the housing. Stop post 92 defines the lower limit of travel of assembly 46 so that
continued downward movement of guide 60 and with it wedge members 48 and 50 force
upper rollers 72 and 74 to move within cam slots 86 and 88 and lower rollers 78 and 80
to move within cam slots 82 and 84 to guide seal cups 66 and 68 to move radially apart

and towards their sealed positions as shown in Figure 7.
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An adaptor casing 132 has a lower flange 134 that is secured to plugging
tool upper flange 128. Further, adaptor casing 132 has an upper flange
136 seen in Figure 25 8A. Secured to upper flange 136 is a hydraulic

WY AT Edaptor 138 and secured to a hydraulic cylinder 14@¢HAtS06MISE3S
therein a slidable piston 142. The upper end of hydraulic cylinder 140

rece've%@wfﬁxmsmpgemuﬁfawlé%@Iﬁf&ﬂ %?f Hadas.lﬂﬁm in
that extendsto a s ble gpening 148 in. adaptor T e Io r en
CHGR et DB SR e SAHEFE b BILTETob B piatdirvges o

extemder WB0cdbesiviveraehehof isich s seitered duitdve pipessdal ﬁrggmst runners
asERINBLELIRR B Ram thil Iéfm@(rga%ﬁemgt@mﬁé 5eraMeh %t&weég@l ¥iGhe

assembly 46 is controlled by the actuation of piston 142 and the

5 DiSEAASSTAECS R AR PR %g@aaﬁ%&a Bhbly 28589 i&&ﬁgﬁfﬂfﬁ
rofationbilylpesitronectt Withrk spetiptothe gipdeahel siddammdohdl ofitiersipisups

'n%W%%MQ%ﬁMQntMH}F e %&’é@sﬁ%@lé%&% 3] member 48 and 50 slide
PCT/US2006/015635 housm so that the seal cups 66 and

prBFER @ﬁdﬁ%?&?ﬁ?ﬁ@é%ﬁﬂ@e?éf’éﬂ% RSARS éﬁtf?{?a?%&effaéﬁapfzm mefal-to-
N@ﬂﬁﬁﬁlbﬁﬁﬁgsﬁiﬁmﬂﬂr‘mm&n ﬂmjtcﬂpﬁaatm@mﬂﬁmai dyﬂlmsjmerhmvﬁguma 7. The
10 Means for maintaining,retational relationship.with-the cylinder. To alleviate,

J.J.Ll allth RO ALLIUEES LIk G.I.U Lililai.ily 5“! EREiwy aul.ucu

thls R?gblem and to provide for accurate alignment of the | pipe sealing
PssreRfithe ??ﬁ%?’f‘e@%ﬁl%ﬁ B BRtMetAh ST RS ‘Eﬁeacmn of
optmemd@ Rcsnhba pipmdthe Qulindte ldvaddpisten di4z: ebdhig uwentlon

operate L &SR eRsuIR A0 lony LRIONS iR in

purpose t rov Wlthlnt elnterlor of hydraulic ¢ I|n er 14 first

andesBesianged dépﬁoa’sﬂh@aaﬁaﬂa%ﬁﬁm@ aﬁ%&%ﬁw Quid% Hegeortment
15 anghddde arensadusesio o @ﬁmﬁmmb@shé‘&xv\ihltegﬁhe an@ﬁﬁﬁfﬁf&l to the

received withi es 10 formed in 0N, 242 has

M e e T T

an‘éPH%éﬂﬂmlﬁtH%Swwwﬁ}s@éﬁgﬂ%ﬁd&#@%eél%Th%éﬂ’ﬁysﬂ{mfeﬁﬁe@”sﬂﬁ%gﬁdnﬁmb“

maoge axiaily withismeydinder 346 wﬁuleimqﬁm@%&zamdhk&%ﬁf@mm thgvle
p|s from rotanngsre][gtlve tobth er Fi ure 9 s %/\é

o t t
reld |gﬁest|?3p etvse gwde rods 1 ]325 Ovl%ton ?431% nierior of the
20  containment housing surrounding pipe 10 The mtemai Workmg portions of valve 124

are not shown but the use of valves in sysfems for'tapping pipelines under pressure are
well known.
An adaptor casing 132 has a lower fiange 134 that 1s secured to plugging tool
upper flange 128. Further, adaptor casing 132 has an upper flange 136 seen in Figure
25  8A. Secured to upper flange 136 is a hydraulic cylinder adaptor 138 and secured to a
hydraulic cylinder 140 that receives therein a slidable piston 142, The upper end of
hydraulic cylinder 140 receives closure member 144,
Affixed to piston 142 is a piston rod 146 that extends to 2 sealable opening 148 in
adaptor 138. The lower end of piston rod 146 is attached to the upper end of a tubular
30  piston rod extender 150, the lower end of which is secured to the pipe sealing assembly
top plate 52. In this manner, insertion or removal of pipe sealing assembly 46 is
controlled by the actuation of piston 142 and thereby piston rod 146.
It is important that pipe sealing assembly 46 be accurately rotationally positioned

with respect to the pipe ends 42 and 44 when it i1s inserted within the containment
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15 By reference to Figures SA and 8B the method of operation of the
system of this invention to provide high temperature closure of pipe 10
can be seen. By application of hydraulic pressure to cylinder 140, piston

W 2igE e forced downwardly, moving piston rod 146 and #ear@kgo06/015635
tubular piston rod extender 150 downwardly so that the attached pipe

Sel‘?‘cl{{%%ﬁé ﬁ'@c% %ﬁdfz%é%\%ﬁg gﬂ@@i mﬁl %iﬁ?e%[ %?%oaﬁ%@ Q!%ling rejationship

. i
surrounding pipe 10. en the asse ches its lowest level as

defiite 4BE thh B sto 2 FOFRE B db RIsRA AR BTt enciy d e s e&smmitin i qyligder
thaanouemant it seataisGotative 5 8 RvwemeHie mikahd cdiher and d0yvaid shis

th Ieé#eq&iﬁ%kgvog,gﬁ@eeg&g@gm@pﬁ h&wafialﬂggéeséa%@gﬂ%&mwm it is

action Is achie oy four separate but cooperative actions as previously
5 ménaBeEopirsntaRmEF Benses 1 gl el pieedhg spdagder 140
thengupitapari2 Téethithindndaitepeerds of wedge membets-4thandodional

e”x%%%ngﬂ%F%f%%%%@é&&%ﬁ%%ﬁé%%&éﬁ%@%n e”i‘;%e%%g'??‘ﬁ%r%%h%rgﬁmdez

them apart. In ad he action of cam surfaces formed Iin lower

supffofesandrieces stispérisigurielife dispraperfrdnbriHdededt Etpand 154

away dsamdaachiveihemdnnally fhewmiedge siwbacrisowedgr dnembardssses

10 anI% 1%1% ctS|ilrgg a g;nﬁ%the. rearv&ard_ surfaces of seal cups @,ﬁ@nd 68 fprclma%iy

thém Into metal-to-metal Sstg%lfné o refations f:ipl\JNDitﬁntormda collars 12"
arf§cruaguiderpils Eigurady 1 ihe bipgbisasingisieseliblgeac s jenlpsahey fiuid
d%@@@%&uﬁf@flﬁ&ﬂ \?ﬁﬁiﬁi QRGeS IR Rl eob A DRgIaSdtifevent the
necessary to bloc id.flow through pipe 10. When the need for ..
S PO S g (R rayed S AR S anBhin onyeen
cagiise withtfiaend dftlapdlnstandd@losed. After removing the pipe sealing

15 n:em berﬁ%@r&mmb_ @@83%1%@@‘%@%@@%? 22 AQRRRIHGA of this
p u not shown). e'lnserte throu evVv e a Into p ssagewa
B T TR AP T I RO L e, B et of
12y dhvalgoppsiatiot plileatBeriotatéco pefrrardntiyckods.opermgision

40 ghrenohlangen3tulnerealiar -GSEUHRS SONRIAREMWIND 408 the attached
containment asse pl that sur ounﬂls plPe; 10 and valve 5 124 can be . 0
reﬁﬁ%%ﬂ&?%ﬁ&&}?é’g @I?elsc‘é’ﬂ"ﬁ e A& ELEPeH G0 Hang e The fBEF 36 e piPe 10
20 suWace it andithereshrifidwvidstdtighap ibdidd! barsiopntisiie ifwdbinitetpward

force on the assembly initiates the movement of seal cups 66 and 68 away from each
other and towards the piugging tool closed condition as shown in Figures 6 and 7. This
action is achieved by four separate but cooperative actions as previously mentioned.
First, divider guides 114 act against runmers 116 to spread the cups apart. Then, the
25  botiom ends of wedge members 48 and 50 engage the top edges of the rearward surfaces
of the seal cups to urge them apart. In addition, the action of cam surfaces formed in
lower support 54 and top support 62 guide the displacement of the ssal cups away from
each other. Finally the wedge surfaces of wedge member 48 and 50 slide against the
rearward surfaces of seal cups 66 and 68 forcing them into metai-to-metal sealing

3¢ relationship with toroidal collars 12 and 14 as seen in Figure 7.
The pipe sealing assembly 46 is left in the double block and bleed position as
shown in Figure 7 as long as it is necessary to block fiuid flow through pipe 10. When
the need for biockage of flow through the pipe has ended the pipe sealing assembly 46

can be withdrawn and valve 124 closed. After removing the pipe sealing member 46, a
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While the invention has been described with a certain degree of
particularity, it is manifest that many changes may be made in the details
of construction and the arrangement of components without departing
WiELHP #8835t and scope of this 10 disclosure. it is understo8dTABRAE015635
invention is not limited to the embodiments set forth herein for purposes

of exgmplification. Ruhdx e b HDilReRBRY MR Qﬁ&h&oqﬁ 'gsgay 40

claims, |nclud|ng the full range of equivalency to which each elemen

theASET iR IEROY6 Oy LB FIABESY SopeotiRd Soerm 1B 3¢ (e pRFPYistion
ClpAip/Eab 1S aimﬁtdmaihmmphﬁgglmeaopqnﬁfmé%ﬁﬂp@iﬁg@e 36. Thereafter
Ca&e&%@ésitsec%nﬂﬁgg %vﬁﬁ’ﬂ[' %@gen@ﬁ{ﬁéﬁpa ﬁﬁ'@ J&Q&ﬁ@é‘ﬁ&'%%& valve

%g%mg tool comprising the steps of. (a) sealab securlng onto the
ex

GPbPERERISe Fretshiasert hS“§B‘§E§ tg flanee SIEmrE et Bidce
hatdngdrseading facetinoaglaipe perpendidntaritheiyigeline axis; (b)
cutting agd femoYing.ale QQJ'%%FH&@HGQJ&R{Q P @eé%éjoi%?elﬁgﬁlamy, it is

leaving two oPen pipe ends; (c) positioning first and second seal cups
beRAREFFsAiat onaYsclangrs Ferketf dasthalidteofeRitorifargmsrstion and the
forsandhrextentlicgrptineimfarahtial liepattinietoat dl’&n'@ﬁ&lt gﬁ&ﬁt%ﬂaaﬂf this

10 (Ng;EARMmal d'ameéerrsr%&gu gﬁ?!&%%zlﬁ&?ﬂ R6a! 1%%{ 3 PAYIngA top.and a, forth
bottom cam OWGI’S an (I movm oppose €S o awea € against

reé%é%é@%&%ew%?e ?@:@sfa.éfsléml@ép@%fp%}ft%ﬁﬁ@wf the
otheased SaicCirumia entiall Indpsrihereatinioumainhtexneiahssaligor is
engh ment with said sealing faces of said collars, closing said pipe. 2. A
met og of plugging a pipeline according to Claim | employing said top and
bottom cam followers to guide the movement of said seal cups as said
wedge is 20 forced between rearward faces of said seal cups.
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3. A method of plugging a pipeline according to Claim 1 including:

retaining said seal cups between a top support and a bottom support, the

top support having a pair of opposed cam slots therein slidably receiving
VedieP¥ai60%dm follower of each said seal cup and the bottom BoppeMics/ 15635

having a pair of 25 opposed cam slots therein slidably receiving the

bottom C%quggg‘%ﬁ%lf&seal cup; and forcing said top and bottom

supports towar ch other to guide said seal cups away from each

otHer. 4./A REIIPEPHIEBMY BRSPEIsERlertEingro-EitiiRd ritsranpated,
saig Seahmm&p-ﬁﬁtS%&I,Qﬁoﬁmﬁﬁ@ﬂc’iﬂ%&@ﬁn@%&@@bﬁ?ﬂ@@ﬁtﬂ@&g&@i%
wedge are transporte n_assem to and out. of positions between
said collars. 17(Qé O 2386?33[7&0%65%%8# ﬁ%zed%%%‘i%%%%pg’?} n?nertﬁga osfeconé
5> pluggingsA%EFveIniE eRioTdint) /o EriRTIRaMerbng Seps pnate)pamdnditprlardhe
carried opipyitRiska;containment housing secured to said collars. 6. A
method of plugging a pjpeline according to Claj wherein said assembly,
is transported %‘{]o an {%fﬁ 8?‘?5%%%‘% e V\}glé#@é% %Bﬁ{é?% E%?%g el gfl”‘d
rod 5 mevdedyaaipidinarssipiocenéd within a cylinder. 7. A method of
plugging a pipgline agear@dingsieGlaim QwherRin said redtapver Ryisaidach
. piston reé:iglrogatttla&d _\Illvitrolliln af%',i”.Q%fJS Iarterallly_{novtabge but non- r_otatabJ%/ N
supported TeTahve T8 S 3 LITNGLT 1B ath FAPAIY 167 SRUNR S EHEHmgY ! P of
through spposedidinstenaratercban tbp aviethalphameter phtiadipheditoreidhlseal cup
collars hayiag faeingnblapsdaroifiabasating srfaces employing a
cam-assisted, wedge actuated, metal-to-metal plugging tool comprising; a.
pair of seal cuﬁg?eacﬁlﬂ‘g%a)ﬁofgﬁﬁé‘}?f ik ‘ﬂ%‘iﬁﬁﬁgﬁ%ﬁcﬁ?ﬁ?@?&%%s’ ?%zﬁ?‘d
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15 lower capfqliowersaffixed:ie.eash §@§g@e@4é§é&ﬁ§1ﬁrWﬁﬁdAXi@fsealing faces of

said collars, closing said pipe.

3

A method of plugging a pipeline according to Claim 1 employing said top and

bottom cam followers to guide the movement of said seal cups as said wedge is

20 forced between rearward faces of said seal cups.

3. A method of plugging a pipeline according to Claim | including:
retaining said seal cups between a top support and a bottom support, the
top support having a pair of opposed cam slots therein slidably receiving said top
cam follower of each said seal cup and the bottom support having a pair of
25 opposed cam slots therein slidably receiving the botiom cam follower of each
seal cup; and
forcing said top and bottom supporis towards each other to guide sajd seal

cups away from each other.

4, A method of plugging a pipeline according to Claims 3 wherein said seal cups,
30 said top support and said bottom support and said wedge are transported as an

assembly into and out of positions between said collars.
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said forward faces; a top and a bottom support each having a pair of cam
slots for receiving said cam followers and configured to guide said seal
cups towards and away from said toroidal sealing surfaces; 20 translation
VD AR Tdr moving said. top and bottom supports towardseEndsaway1563s
from each other to thereby guide said seal cups towards and away from

said toro)@ﬁlemw%ﬂgiﬁ%efp@aﬂ@ Wedas Jorcaply, Rogitionable betyween
rearward surface said seal cuP
(d) are carried out within a con amment housing secured to said collars,

6. A method of plugging a pipeline according to Claim 4 wherein said assembly is
transported into and out of position between said collars by means of a rod

5 moved by a piston reciprocated within a cylinder,

7. A method of plugging a pipeline according to Claim 6 wherein said rod moved
by said piston reciprocated within a cylinder is laterally movable but non-

rotatably supported relative to said cylinder.

8. Apparatus for sealing openings through opposed first and second spaced apart

10 paralleled toroidal collars having facing planar toroidal sealing surfaces
employing a cam-assisted, wedge actuated, metal-to-metal plugging tool
comprising:

a pair of seal cups each having a forward face having a circumferential
seal surface dimensioned to fit said toroidal sealing surfaces;

15 upper and lower cam followers affixed to each said seal cup rearwardly of
said forward faces;

a top and a bottom support each having a pair of cam slots for receiving
said cam followers and configured to guide said seal cups towards and away from
said toroidal sealing surfaces;

20 translation apparatus for moving said top and botiom supports towards
and away from each other to thereby guide said seal cups towards and away from
said toroidal sealing surfaces; and

a wedge forcably positionable between rearward surfaces of said seal

cups.
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