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rel ates to apparatus systens and net hods for plugging

a plpe or pipeline havin te erature | i quids or
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for plugging a pipe wunder pressure, and is
particularly applicable for plugging a pipe, or

pi peline having therein high tenperature |iquids or
gases. "Pipe" as used hereinafter is inclusive of any
5 tubul ar nmenber made of netal for carrying fluid

5 (1iquids or gases). FIREDQF EHE IYWENE QN bed herein is
a cam [ Wega 4
bl eed, @lr?rlgtng{e??%n nmet alew%ﬁ, %ﬁgign%tee?g%%gn%%gm %ag%rllgnaeglpe .
f @rpehlaqipwmg high topperaie hqmca opgases Bovengdieretiepegn. Pri or
issued U S. patents for tapping machi nes include No.
3,614,252 entitled TAPPI NG APPARATUS; 10 No.
4,579, 484 entitled UNDER WATER TAPPI NG MACHI NE; No.
4,880,028 entitled COMPLETI ON MACHI NES; No. 5, 439, 331
entitled H GH PRESSURE TAPPI NG APPARATUS; No.
5,612,499 entitled METHOD OF | NSERTI NG A SENSCR | NTO A
Pl PELI NE and No. 6,012,878 entitled PRESSURE BALANCED
SUBSEA TAPPI NG MACHI NE. 15 Tappi ng machi nes, such as
the kind described in the above-nentioned U S
patents, are for tapping a hole in a pipe while
liquids or gases are flow ng 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. O her exanples of prior art 20
that describe and illustrate plugging the interior of
a pipe usually associated with first




tappi ng the pipe, include the following United States
patents : PATENT NO. | NVENTOR TI TLE US3, 170, 226 Al | an
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Met hod US3, 599, 663 Ver Nooy Hot Tappi ng Appar at us

US3, 626, 475 Hi cks H agh Tenperature Pipe-Plugging

Appar aBACKGROUAGL OFgHY;, &‘%Moﬁ pe Pl ugger
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MACHINE.

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
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

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

US3,665,966 Ver Nooy Pipe Plugger

US3,785,041 Smith Method For Plugging Pipe

US3,872,880 Ver Nooy et al. Plugging Apparatus

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

US5,443,095 Glossop, Jr. Fluid Blocking Device



severed to provide a set of two toroidal halves that

are fitted together around the pipe. Each collar set
weongiosf2rng of two spaced apart parall el col | aPGT/EEB06/015635

first secured to the exterior of the pipe. Each

collar has a machi ned face which can be achi eved by

machiPATINBAP-gr i ANYIENHRor e t heTEBEar s have been
wel defsis81 b6 Pi Perrcehi®t A, Set  of pdfcd frl Bigidd HeXBfbrior of a
to the exterior surface of a pipe provide forward

pl anar faces that face each othePipeThe collar faces
are to e nd sp : n
accu%@qé&gggst ab@g%&g:@g{' %ﬁlé:e. A?l?gfdl%ac éggfgl lar is
af f i ¥e02004/a99661pi PEDWitbedawsed, lza:  hAbpeastusr¥ystemerand Methods For
wel ded to each other. Further, th : .
collar are wel ded where the back ??%@%g%%%%@%?ﬁﬁ;ﬁﬁﬁg}qw
around the 360 circunference of the pipe. After the
collars are 15 installed, they provide uninterrupted
circunferentially planar sealing surfaces that face
each other. The sealing surfaces are parallel to each
other and in radial planes perpendicular to

| ongi tudi nal axis of the pipe. After the collars are
wel ded to the exterior surface of a pipe contai nnment
fittings are welded to the collars to provide a
housi ng of internal dinensions greater than the 20
external surface of the pipe. The contai nnent housing
has a bottomusually in the formof a cup-shaped
menber and a flange fitting at the upper end. After
the contai nnent housing, including the bottom menber
and the upper flange have been welded to the collars,
the contai nnent housing is typically pressure tested
to ensure there are no leaks and that the collars and
t he contai nnent housing have the structural integrity
to contain 25 the maxi mum pressure to which they wll
be subjected. After the collars and the contai nnent
housi ng conponents have been installed and tested, a
val ve is secured to the contai nment housing flange. A
tappi ng machine system well known in the industry,
is secured to the upper surface of the valve and then
pressure is applied to test for |eaks. Thereafter, by
use of the tapping machine, a 30 conplete section of
the pipeline is renoved from between the collars. The
concept of renoving a conplete 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". Wen a section
of the pipeline has been cut, it is renoved exposing

t he



4 WO 2007/008272 PCT/ US2006/ 015635 opposed ends of
the cutout section of the pipeline, the exposed ends

whedngosoz r ounded by the collars that have prPOT/O8E0§015635
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been attached to the pipe. After the collars and the

o the pi pe. _ansner PaXRRES of e By mhOF onas

section of the pipe cut and renoved, the 5 next step
I S t o Fleainvérten cepoibed havidss efcambesigied) avedpp hayaterty dauble block

areDPERE s PSR ngl e e R o nean

assenbiye intérioh ﬂ’lerelri Mhles uey oftthe kdvAvrciocindiogp®nivelding onto a pipe
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pi pe. The plugging tool assenbly is_|owered 'QIO
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OpRESAdoS 8R! HiP8 HHRR RIS RAVARERHRinbd fible! REh QAR be achleved by
towards the open ends of a severed pipe and towards

t Heckipwe sad epnding peferer the pellarsave hpen welded tothe giveaddys a set of
p'E:Ql‘l’drsd edixby «J Bt e&%lof‘l Gitfacd G?a?kﬂég&bﬂge E‘&Q"ardaﬁ%?qic\és that face
i ncl udes upper and | ower cam 'owers affi xed

eqedh aghert Ndegolhr @agssare pameliel rtel Iegchotfthftrw@dfsnmd ra@atfc ae @ecurately
t Q&&tﬁﬁ? dlsIa%Qe ar}&tep%%homllﬁy ﬁpﬁfﬂ(e% ’iﬁ)ltﬁe ?R% }{éac\é'llgtghaqx/es élre then
parr cam sl of's receil vi ng | ower s

am&ldt;dmcf eagh rogigr.t Bumtiregghe tve Ipdak of eq@h coBavearel weldhd where the back

dal seal Th
L i e B i 4B 5T, Sablf R oS pinf, i O e
nmétaﬂlgd,tth@ ﬁl@@ldﬂ ndinkpiupRMcitynnefehBallyopiadal seding s&tﬁ&)&s that face

fro er o th reby ur t he seal cups {owar
e 1 1 FUATe BRIl o et HiCTod Tradal planes
28e Ipﬁédlar%b\a@ﬂgﬁnﬂm‘%ﬁﬁegﬁ,@ forced agai nst rearward
surtaces of the seal cups to sinultaneously force

t hem i After hecallar @cﬂ@é%ﬂ to thg|exiggorcwipercef apips conignment fittings

S %‘E’E' WOBe A hacefars kP E)ﬂ%ﬁle (%nhc;uﬁﬁ e ‘ilﬁéxﬁﬁl dlﬁlgﬁélﬁ{ssgrealté? than the
thi's manner a_ doubl e % nmet al -t o- net al :

s eaﬂemahswgfhcq efrpe piveu Fl“ée pwﬁggmwg hp@%mg has agharifiomusgally in the form
{) Qﬁa o %e §n@5 ?laﬁ#ér ﬁ E&aén'dn g&ffé?ﬁﬂé Edn@eﬂnment

he i°nt error e cont al nnen ousP g can be tested
t d;ousmg ﬁl}chtdmﬁ the datottomZBerslwaland: thesurpee flange| faak bpenowélded to the
Ea%%tth otnEuﬁm %a AR ?Aé ig Ityp(i:c%llil g#‘%‘d{“ﬁ e&%g(% Fg‘%ﬂrﬁ',r}r% r‘% ere are no leaks
h@ti<$ thagthby:oﬂn& asd the containment housing have the structural integrity to contain

the maximum pressure to which they will be subjected.

After the collars and the containment housing components have been installed
and tested, a valve is secured to the containment housing flange. A tapping 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



of a hydraulic cylinder wwth a piston therein and a
pi ston rod extending sealably fromthe hydraulic

wa@ydoziooker2 The pl uggi ng tool assenbly is suppoPCBUSIIY6/015635
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the piston rod. It is inportant that the plugging

assenbly be accurately pagsitioned within the housin
afpPoser eds pEthe Pléto’t“h*éc%né’t% 81 niRsding.1ibg expetcd endyheng surrounded by

aﬁé%eﬁiry I Bive B?evﬁﬂﬁlgl bedairabied ts@epiRd With respect
to the housi cg}a For purpose a type of hydraulic

cyl i ndafterthep gﬁrpngglgeéwmawme@t sing haescbeen ag'};fed to the exterior of
a'ﬁ{e S 0RL tdp Pﬁ% laehiab heakd yndfd %@ﬁoxf &Sché)b?& ent efi‘ﬁ Qemoved the

pISt ‘rod Wi resp ect to [ i nder
anexpveteptindo prab ﬂmrpppwdteodfb@f fhs’( pmeleylpénysrm %Eleleglrlg: fiopl Thﬁé is the

t 91%1;3&? of ﬁme\%s%ﬁto(ﬂc?&§%7 wgf\.‘g?%]qg(ﬁ/ i9iRbaa as%lahﬁ%[y into the

revent's t Iston ro rotatlng about i1ts
amtenqreifaﬂhe wenitamnteh'ehwingn d&he topkicentains [pppesed sealing cups, each

t ﬁgvelix%%?;%gﬁnnlgre%gelt &g ngjglugﬂgé 891 Vc\éAull c*? Fmetq%te laaﬂgtdthgﬁ external

scrlplono preferre
e dixadiersoft the @ipé cﬂm ptuggmg gooli zrssemlﬂy i ddvepstl wite ithe Eontainment

ety i Bt e it PaRy Seitl B fredippgineotions

Fit@ttr@s the bfenddnde by sdveed pipeand ﬁﬁva&isahe oppakedvplanar ofrcumferential
portjons_of the l pi pel i ne having affixed
éethg gurfaces }Eff’wé?ﬂel?ﬁtﬁ% C%as a contai nnent housing in

wh i ch ahpehphiag toocpfassemelypmaaaesn@paanuaemﬁ dagn ﬁﬂ)llobvafsSafﬁxed to

has been renoved. ShqQown posjtion I Wi t hi

t Kachefribeseaheips el th#oa%f@ ?ar?af 3‘\‘??685\1/ Jf(?Psa“& bottom Supports
C %E%}ﬁﬁvﬂétae hiP b gh 98ts6s ef¥bivihgtthabanh Folldwees LSir€ configured to
subject of this invention. Figure 2 is an enl arged

c uegeshe eeet ¢upp dawaydsdlhe topoida] ée%lp& syfases astbe ppliaps- adegiuggine tool
' st!: gﬂg{};ﬁcﬂdes’:ﬁa%ﬁ@onsaﬂpéraﬁg fblsrﬁm?ﬁél{hg 1§ SR Ao mVeu ?ﬁ%r%ftoward

ggl ng assenb nits non operated sta
t had ajvgy fiom e4vd @heatte theseliyt urge thedseah ppartoyspridd and gway from the
bel NGl e de8hd Qfee@ housing for closing the opposed
eeéfg a# Zl psltepegslﬂ% g%re 4A is an expl oded external view
of t he Amairpgiwedzamesmhdsb grelfondgd agiainst 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, metal-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
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
hydraulic cylinder. The plugging tool assembly is supported by the piston rod. It is
important that the plugging assembly be accurately positioned within the housing and
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 fixes the piston and piston rod with respect

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



gui de portions that are attached to it. Figure 4Bis a

further expl oded view of conponents that, together
wowaoh/ood2e2 body 15 portion as shown in Figure BE&I/US2006/015635

conpl ete the plugging assenbly. Figure 5is a partia

crqoss-sectional view of the plugging assenbly sho in,

i PEmApORHL AEFVERE &iF RIFARTYY ‘fgﬂn Viptpling %b@uglé%\?&lﬁ@e¥aéwB £ the'linder

Whiikidr awn towards each other. Figure 6 is a view as in

Figure 5 of the plugging assembly shown in its .
act uat &dbettebHadarstanding efhthe Havestion Wil heuphtaingsl, &gm the following

OHE MR X BHRY of HRPr&Bed SAImG® AR dAmPSMiER ifRonffdcfon with
sealing function within a contai nment housing. Figure

5 7theqttached devingsct i onal vi ew of a contai nment housi ng
with collars affixed to the exterior length of a pipe
and a portion of the pipe having been renoved as shown
in Figure 1 and show ng the plugging assenbly havi ng
been inserted into the containnent housing and the
sealing cups forced outwardly into seal relationship
wth the collars. 25 Figure 8A is an upper portion of
the apparatus used for installing the plugging
assenbly into a contai nment housing and showi ng, in
cross-section, the arrangenent of a piston within a
cylinder wherein the piston is supported in a nanner
that allows axial displacenment but that prevents
rotational displacenment relative to the cylinder.
Figure 8B is a cross-sectional view of a | ower portion
of the apparatus of Figure 30 8A show ng the plugging
assenbly secured to the | ower end of a piston actuated
mechani sm by whi ch the assenbly can be positioned into
or renoved fromthe interior of a confinenent
housi ng. 7 WD 2007/ 008272 PCT/ US2006/ 015635 Figure 9
is a cross-sectional view taken along the Iine 9-9 of
Fi gure 8A showi ng a cylinder and a piston rod and
show ng gui de 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 DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBQODI MENTS



It is to be understood that the invention that is now
to be described is not imted in its application to

wo b@7des2al | s of the construction and arrangenmePCT/U820061€15635
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parts illustrated in the acconpanying drawi ngs. The

i nvention is capabl f r._enbodi rents and of 5
bei ng practi cegtv H@ESF#SEP&NQE]TWSYW%? ways.

The phraseol ogy and terni nol ogy enployed herein are
f or puFReses ihn @esationpl tross-@oitbnaDiekv of patibmnof the length of a

El enents ill trated in t drawi ngs.are jdenti.fied b )
CRETE1 FOHE A LHID &rse!of B LA RSB FEERgda el Porton
%%f F}e rpﬁieliﬁ@bétﬁr?%rﬁt%\z ﬁgm@sr?ms g_@@l remwaaldl. Shoos g@g&ﬁb@a lphréiBlly within
pper ar S -l rst roller I [ St .
cdhg %ﬂntaﬂlww‘éﬁp%’ ?‘W@@Eén"ée%df P@ﬁmfews@é Ppeig) assgmbly that is

| MSfasit 36K edt Of BRVEHdnar ms 22 Ext er nal
circunferential surface of 78 Lower roller _collar_ 12

24 Ext BigHea 2 & aceiarendemipssapctiondrvigye ob the gipagiigerssebly ayshown
Coh FRlre4 26 Lower containment housing portion 82 Cam

sl ot © 28 Upper contai nment housing portion 84 Cam s| ot

30 Wl Higues3 dappsisemetrig zxiemg! vigy eBtheapigging assgmblygingits non-
90,50l e, B8 5! AN it 92t - -

Fr Bﬁg{eg &?a?%cte of t egf@gtg@steaﬁu cu Bpeaggj%Pg?g gg%g\%ggf%g%d o a
Cihpusingf for elnsing theroppessd eutld o piweend 98 Front surface 44

Pi pe e 0 i rcu r ' r S .
T02 ot Pty € e bBOE biBina! PSR 2 lREl: SR Soay win
agaglehpbytiohOthatCire ettiched terit | al seal i ng surface

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

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

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 shown in its actuated
condition with the sealing cups moved outwardly away from each other so as to perform
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 1 and showing the plugging assembly having been inserted into the containment
housing and the sealing cups forced outwardly into seal relationship with the collars.

Figure 8A is an upper portion of the apparatus used for installing the plugging
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
8A 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.



48 First wedge nenber 106 Brackets 50 Second wedge
menber 108 Rollers 52 Top plate 110 Back surfaces of

wo b@7mestge nmenber, 54 Lower support 112 For waPdI/US2006/015635
surfaces of the wedge nmern 9 WD 2007/008272
PCT/ US2006/ 015635 56 Shaft 114 Divi der grgg%.SS .
Thr eaddignre Bés ﬁgsslsf@‘%h‘ﬁ%‘?’ takenpfong,the {ing %19 pk Figpee ¥4, shpying 2
d n whith tlRapise6,.018aYenlid Figure
%}gglg%r%dz%% tﬁgqqllggﬂ%ﬁs%lﬁdﬁggb E%wer fl a% e 144 &
CB s ghenefitsdbe pistosradseguideddngavay ABPIPY K BHAKTER1930
Passageway 148 Seal abl e openi ng 132 Adapter casing 150
Tubul ar piston rod extender 134 Lower flange 152
Qui de rod 136 Upper flange 154 Cuide rod 138 Adapter
156 First passageway in the piston 140 Hydraulic
cylinder 158 Second passageway in the piston
Referring to the drawings and first to Figure 1, the
first step in practicing the systens and net hods of
this invention is to affix a first collar, generally
i ndi cated by the nunber 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 nade up
of two sem -circular pieces. Each of the collars is
geonetrically shaped as a toroidal. While not seen in
the drawi ngs, collars 12 and 14 are each fornmed of an
upper half and a |l ower half that are positioned on
pi pe 10. The collar halves are then wel ded to each
other and to the pipe 10, the welds to pipe 10 being
i ndi cated by reference nuneral 16. In Figures 1 and 7,
wel ds 16 are shown only



10 on exterior faces of collars 12 and 14 al t hough

interior welds can in |ike manner be applied. Wlds
wadoogwoeenzi around the full interior of the torpC™ER2006/015635

collars 12 and 14 and around the conpl ete external

circunference of pipe 10, In addition, though not seen

T TR esCRRETY OF mith HRkS kP BTN TS

of the collars 12 and 14 are welded to each other so

t hat thes edelmb&stddd markhd hvbsimriatyshdvatobe deBaibeolid ot Hmited

are spaced, apart 15 from each qther, at an acc

tel
dEt i appheadon fasths Aetails hefoastigton and arapggdioat Ofﬁf@wzfs lustrated

Pef e ndédmtlanying braeiss| amgiidvediisials caydbie Off otRdrRibbBiments and of
Col lar 12 has an_ inner face 18 that is circunferenti al

5 aheing RrasHesd AppBirdaub ihe vagRty ef YeysnlhesuiEsialogn PR erppolosy
hasipRydh&th Btk 167 @mse&%&dﬁ?hoﬁ et fidagig0. In the
10 8\0 2007/ 00827 CT/ US2006/ 015635 _ practice of this

| nvent FISmens Iisirsiag Byihe v inga pre sRaifing BY the Selesrmmuigrs:
2Qgbe pagakhel to each other and gpacedppRadal o)
accurate pre-determ ned di stance. For this reason, a
craddl e- [Firktecollgtt r uct ure (not shown)6&an becaskbal Gip
sypport dLhe ;uppgr and | ower hal ves,pf eagﬁp ot fhe
collars as they are being positioned on a g Secured to
t Hé pi p&Velds After collars 12 and 122 haveFiptealler

acgur at el si.tioned and wel ded tg, pi pe

cgﬁt ai nr%rgéntté%ﬂ%rl}sﬁﬁgaclgs affixed to ?%e ex?egzcgfﬁ% Hler
ci2ocunf Seevtidicallarsntref fice 22 of col | a6 12 Boenwirierms
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cont ai ngeMr 1nOUSi Nng portion 26 and a mating upper

cqnt ai nnpent _housi rtion 28. These upper d | owner
c@gt ai n#éﬁ“%ﬁﬁ%ﬁ“?fnﬁr%‘b%?ﬁrfﬁ‘@ogr e sg%ur edf‘%&erf%pe&ol | ars

12 and ZLduhysawel ds 30 and the collar portions are
wel ded to each other. To close the open bottom of

| dfter cdAET FARERIMG BsHg PEBioRi on 8% an €MBSAp 32 is
engl oy eqyppbi@ntaGittbnt Rdusi pBioe! degh t o thgmlpyer
cont ai nnent housing portion 26 by a circunferenti al
wald 34.Welds a sinilar manner, the &pen uppaslot
cgrt ai n ousi ng portion 28 recggves flopnge
rrgzber %{&%@Ee flange being secured to t aerfllﬁr?per
c3dt ai nieltl housi ng portion 28 15 89 a chprngsf erenti al
l.d 38..,The flange nenber 36 has pass 40
}Aﬁgrethr%aﬁlég.meh&??h collars 12 and 14 in§% ce, wth
t 138 uppéWeldnd | ower contai nnent hobB4i ng Froot surfacesof 21§ first seal cup

ang. 28 el agtey Lhemand with endggap 3¢; Atk [hAll9&cess
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’



the housing portions, a short section of the Iength of

pipe 10 is fully enclosed. After the conponents that
whawe/obeen described are in place as ill ustratkdI/Ug2002015635

Figures 1 and 7, the next step in preparing the pipe

to be closed is to renmove a section of the pipe. This
i $6accoMft shed by attaching a taphi®ng ﬁBWHFﬁ@“%hot

skgwn) qQﬁﬁmghﬂggﬁg surface 45 offg angRumersusi ng a
procedure that 'is known in the industry. A tapping

&8 hi ne Shafsggdovi si on for guidi ng B r cards d8aw down

t%&ougthggﬂﬁ@ﬁsagemay 40 to engafi®) Pi PGuidPrind he
circular saw cuts out a section of pipe 10 |eaving the
pibpe endsessaev@s and 44 exposed. Thbgkenvﬂ@@$3ection of
the pipe 10 is extracted fromwi thin the housing. The
pipe is then ready to be closed off by enploying a

pi pe sealing assenbly of this invention that will now

b esckj bed. Looking first at Fig 3, pi pi pe
sgggingRg§§enbly 46 i ncl udes firstﬂgﬁd sg%%ﬁd wedge

nmanber s 14&eaflthgp0 t hat are hel d t otfet her Clwsure emtbep by
a ate_ 52 d, at the 30 bottom a r._support
SJB%hat[E??%§m§8rtion ext endi ng be%@%en %ﬁ%ﬁf%ﬁer ends
ofi3ohe Pagdgavayenbers and as best #48en i Seakibipuopesing B,

5 d 6. seen in Figures 4, 5, nd an el ongat e
s Hﬁ? t 5@@?@%&1% etween wedge nmenbers i‘ébuiaﬁ&’ 15&5‘9[0& Sflonder
Shait S6G.olwer fliMgeaded at its |ower esm andui@sgapes a

threaded. opening 58 in the top of | ower suppoyt 54. A
sHabt glimper Behas a central openi by 1109%6%‘{

20ag/ OQ%%BtePCT/ US2006/ 015635  t hesg hr opgt padshgblal ih the piston
recei ving shaft 56, the shaft guide_ being secured by

botPs t dhvdrpuliggPédesur f ace of top pte Becondpisgpgsivgy in the piston
posi ti oned between wedge nenbers 48 and 50 is a top

support 62 that, as seen in Figure 7, has_a passageway

64 t heRefeminguiphthe idzawingsi andfirgt torEguse e ghesfisgt ste & preticing the

F’%?Jtéﬂ&{’&%%%%&&% Jf@‘é?ﬁl@%ltfoﬂ e ygfﬁe sélﬁr@%né}pﬁ@ RichtSd by the
a 1 rs Sea cup an an oppose secon sSea cup
68umbsr Peaerthd extdEiogof gpAB). Beala seemdSpatedspupwalat|ly is affixed to

5 QAP et TF A OB At R Lo o
S wplas issgeamseicaliydshapéd ara térbidaFi Waiile setdeer inpth6 Brafarsgs, collars 12
?gtwﬁgragel ééc}? )f(c}rr%gg Iop &h ggpgrshaYP alfd%qgwgr%ﬁ)ﬁﬁgt o2 lgo%%{led 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 determined distance and are each in a radial plane
perpendicular of the longitudinal axis of pipe 10.
Collar 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

10



10 78 and second seal cup 68 has sim|ar downwardly
extending arns that support a lower roller 80. Lower

WGQpo0s2754 has a pair of camslots 82 and 84 PEEUS2006/015635
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recei ves Iomer rollers 78 and 80 respectfully In

i ke manner p support 62 has a pair cam sl o 86
aErcte affihis mvn%%t@& i4s dmporfnaf thathe amer fageséﬁdmf} 40 be paralle fo cach

r %ﬁﬁ?&ldfsglldeu apdrt arCRBuBR pRE&erihRld dRR8e.t R RS R a Brddle-like
is 15 noved in_a direction towards | ower sup

t isenectyre ((pas sowny) cay e vyl tgsHPI the 1PRRg 2nd lovess E‘?@Pso?fsea‘:h of the
gouﬁs as 1) AOGeifiBpSAoES of ARl fiBhe.CUPS 66 and

rom each other and contrarily when to
suppor Aftelchlﬂmsel@ aada¢ havedheen aveurately pesittaned and welded: toipipe 10, 2

b%&)ﬁ@ eﬁﬁ%ﬁglf?% Lea?ﬁ’x %j h% %Q?eﬁ%ag%ﬁ:uﬁl%aéf}%{ s&ﬂ@e ﬁ@il cofidtPL2 and

omar eac are
r ¢l mamlmng yxteosl pmcpumddrenmhasndscee%ﬂchf aillae i 4.byhisphdusigg typically

sK cons‘cfst % g%wét c%g t.al enlt %Hﬁsgng ﬁo S4IP f‘l? %ﬁ% anlg%hn%ouﬁ)%le C(Ql%mment

ecei ve
c dmmx@mmcbnﬂ&) OHieté uppedaidbwersrontaguvent basing rpbrttbzﬁs amedecured to

oS SRR ST e Gl 0 S R g To cose

t Gl @PeAbELtdn oﬁlﬁd'eﬂ\écﬁlfhlﬂlﬁent housiig paftﬂanG anend vupdQds employed the

nmenber s, 48 a rces thet ort

e T e S D A
t 1. 'Blal s@hBar ftandBid thébp¥h ﬁﬂyeﬂcdn%uﬁ@ﬂﬁoﬁsﬁ{gr&%dnmﬂr@@wes a
su port 62 and the bottomrollers 78 and .80

ngemembes Bhethe flangediiiie sseisssip thesupperqontainmay M%W}naﬁomon 28

9@ fchhfefdntiANeL1$ 88 0TKE 388 e 6Gfas b Eaéﬁé&g@ﬁ)a?ﬂ@ therethrough.
out war dl %/hvmth respect to each other. ownwar d

rmv enmenfi @ﬂlaxs&zeafndsldpladwl%ce,swth the|uppsriaad lgyerogtagpnent housing
{no%32@£r{d 23%1&&1 Mﬁena mdevvllupénd% p 8% gnd:ﬁtﬂlgg %le%er 36 welded to

own 1 n |gures Firs

B. sea
f tlerhousing pertiensa Stht/Sen@OIt Qféliiaglpmgﬂaoﬁplpq; U}ﬁs@lgchws ® e
recess | | .
front s%t% ace%@olﬁgntﬁw Yave B n%O@%cﬁﬁe% arg 4R @zﬁ:e rh%Ec‘)lgl?i'strated mn

Clrcu erential rec
Tifeglﬂesrﬂcanddn thefnexietepsia @sepdingthel pip@ @ besclpsed nsetoerﬁmevet gsction of

Uy P S AP S AT G

saaifad'eg45 sﬂﬂﬁngee%lﬁh&ng)n peacpdiGé tiands &navor irethpdndiistrg. A tapping

tial al i f 10
S ORI 2% BIoBE JaD BbE FuaTT 1) APV Al € piRegqypy 40 1o
G&ngacgeqm@a]@e Thercirtulaodawadutd 6 @rsedtida @f pipe d0derrpgGheipipe ends 42

col l ar inner face
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 50 that are held together at the top by a plate 52 and, at the
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
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20 respectfully to formnetal -to-netal seals. The
circunferential netal-to-netal seal of first seal cup

weenoages2nst first collar inner face 18 cl oses POEUSI6/015635
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42 of pipe 10 and correspondingly, t he

circunferent] met al seal of second s

6 8hergihrongh slsia@arcrsrraV% plradt 4 r#\‘é shaftaguide being af‘gagegt boftp to an
eRfpd4uPiceRif B pldle 57 NSIsdaBRIds bR en SR AN M efBers 48 Bnd 50 is
expanded away from each other, they close th ex

ed
eAdeP SPPHT 6%¥112 b 25 seeR Thiigate 7. hes. arf@FS&Be‘ﬁaé’eﬁ“r th?;rethrougl?that slidably
ag&ggggggﬁg6effectlvely bl ocking fluid flow through
t he E This achi eves a doubl e bl ock and bl eed
pl uggi eitigned itk mesect taedgenerbeseAl aﬂélﬁrQSS B 6rsh PRyl G 66 and an
i1y posdy! Léc@ﬂ@&u? Lﬁ)e(f’kl ok LONHI ik @p iBa§ea§ V¥ 1B uEW%fyeex?endrng
therinterior o he cont al nnent ing can
t appseao thet stpport ¢ frdtgellep g2 h Sed ghp é& pes Wrdln extemangorrmm that
opposite sides of top support 62
é&%%gggeé&%éggﬁ%fs 106, each having an axle with a
par r oFlrstcslehle:rup 6608s dﬁmw:edlsr ex&admg latmsagathatsuppére a hewede roller
S es 1 c of.. we
455 s%cgn a};\%‘fé’e&sﬁ’f%‘ ﬁar dl)o r@fys %mgr %%1? ghggﬂgﬁ&’? a lower
Firgller88. 2, 3 and 4B. Chly one bracket and one roller

are seen in Fi 3. ffix ot rwar d

Surt acEhyeuppHSEhe oot cam 5B o la RS ey witers 78
a and BY redpdctiglly. dRr likd ﬁlanﬂérf fols @ﬁbﬁoﬁ Raaha pdir bhvamssbas 3CaHISS that
66 and 68 ar air runpers_116 t heyeby bein .
£ GefeIYeE HPRST Lolipg] a@&&ﬁ IosRPSUlly- [t 3R &P seeppativdhen F@a‘%‘%"ft 62 is

b¥ndvediivh @%ctﬁﬁ%@rﬁardé‘-%e@%uﬁphﬁ MQHQQOII@WET’& 48 aad g0 26king in
are noved downwa dur|%ﬁ the process of installin
TE‘n%ﬁ‘ §¢ §

picpa skiufl. ¥ 8 rvgg t ﬂﬁrhseal WoH 8P AR Pt veliom each other
e&ﬁ@%ﬁtrﬁﬂ?%vlﬁﬂ%p ‘égpﬁ%ﬁd6i%o4748 a\;myfﬁron{ ﬁ?we'r RLFFRCEA AL action

of the divider gu and runners initiate
dibsprese dipetiatlers gnd gaémrslowp%acs theaa cep tcawari}s i) ﬁ’rherac%al cups 66

Otaﬁ& 3 a&h‘é?lﬁélﬁ?rqgsqxjaﬁgd %Y&sc@% Qﬁ{ertﬂ;)%gpo ) Rlifustrated in Figure

formed I n support 54 and top t 62 further
addi. Springs %lﬂr@lnﬁghQWiemfemre 8ups between their tool

open a'f{%c i %l on& Qf?%i cc‘é rgégl%l 9%{16 é)eﬁltloéedf s’h trt 54 and
P onig g 36 i S

has cam s er el
2501 supped 64t :hcompresmohcspnn@m aThegdnvdsvadi 'smslbman of shaft gu1de 60

- o) ey g e QY e g Py B A R 50 ores

S &héltbp sﬁlﬁpogiBZdewh’deldmv\@uppeﬂ G4 pdomprdseing Sgégsioyand nosving the top

oned thin_the. housin b en th
crialotn 3 S 4T s e AL bR PO bop glers 78 and
129 ‘iefii e chms FdiRed @i oR 8 Qbp@ttis4leTids sdin dckBnambePiistiend second

120. R 122 2 wh h
ri n%ﬁ;ﬂpiﬁq @%g:sgfag% 8ut&/5m#t% ?qséﬁ%%’%peach ot erg The dgvrr]m\;/ar?l 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 8B.

First seal cup 66 has a front surface 94 having therein a circumferential recess 96.
In like manner, second seal cup 68 has a front surface 98 with a circumferential recess
100. The function of recesses 96 and 100 is to 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
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30 the housing. Stop post 92 defines the lower |imt
of travel of assenbly 46 so that continued downward

woroees2r2 of gui de 60 and with it wedge nenberBCHBSZNE015635
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50 force upper rollers 72 and 74 to nove within cam
slots 86 and 88 and lower rollers 78 and 80 to npve

wion faceefiieal yp §8 dpengage Bt qodlayyinnercfaesc and speongd Goldas dnner face
68 E&F&Qfﬁﬁ rt@ﬂ}nﬁldléfalfw ?rfeial s@d'i‘sd ﬁﬁ%gxﬁfe}éﬁﬁﬂm&%%tal seal of

positfons as shown in Figure /. WO 2007/ 00827
PaTyt \9SH 00e/ 1 sBEBt T QOHaran@drafweo h8 glosesethe g @@Imw 40 and

?o&é@f%ﬂd‘i@% Mthé Qi%ﬁnﬁ@r%ﬁﬁall QL1 @(?m%&?’\%@al lH s@o L&l 5\.5[; 3 against

eir positlons as shown ur es and
asﬂme@edhbynknﬁwe2%é®a$dmsmﬂ&ﬂOépmpdﬂaﬂhMEWhumh@ﬁ@B66and68

Fi
el TP S B B T
4 &-satdl Séhlmg gagegdnivat tifwtieelyddoaddingt fidid Flave d‘frm@hdthe pipe. This
f. t | { [ th t Third,
¢ REAEES E aRieyt DRk R et B G Sagtor [ RBPOw s i o ama 8
ativd sitrftarsiopp @a’aledﬁﬁn(%ﬂbrd;eis tshewl it Pigaeet I&lﬁ tintefiort 41 Eth? &ltainment
eac Surrtaces

C PB g e B B3 S a0t g e e R S &

sur f aCASﬁ:f}H ﬁe@ﬁpoﬁtéllilﬁdéiﬁofaﬁﬁ ﬁ%dmszlaa@ oppRed ﬁﬁickéw P06, each
to neta net a at | _Wlt t he

¢ GRBEE le&raspafffaﬂl? 5118 Kellgs 08 lﬂﬁsﬂ}}seth? bag‘rf@rfws 110

f (de8 PigusL T badtn el RS mambdroAS ahd 50. eﬂrabl@dt@lms #dQollers 108 are

primari|y guidin actlons The actual _sealing forces

ofcepHR I %&IS 2 ipRd 4y aPpiE ong Wécktebm Qpgrolies pregpe 1 Fagure 3.
achi evagrby tb iR Btk Piirte 110G ewgﬁhmg@@rtﬁerﬂ&rﬁ}ﬁanﬁgo isa

galnst t he rearward surfaces of the sealing cups.
R

fider gwige tL & FAéfuﬁeééo ewh ghtheaenl cuprebisanstaSrase aneir .Of runners 116,
0 [ . :
) eaF‘% ol FburfEncHTeOH A bilr of Rifind:0 SR &' cRfho8 P RRvider guide

senbly 6 into a renoving It o
c dit ak mhﬁeW@dgellﬁembftlS Hhgned l§f) rape) rrediverd) dpwpeardly duging the process of

u .

¢ SRl seattc AT, LB TR foulite UL shhsB [pE Bhs 42 and
124 e tH&aBteacﬂlmm?rtha‘ dhmldgl—?guidbﬁ lhﬁmMnnemqoplérmftm’a mlwlacement
128. lo e 12 red,to th o)
36 ispT RS g and B B o et ob S A R0 By G sons
alﬁd:nﬁﬂﬁﬁ&!om&‘sﬁp}g&tl\@y adB{dptshpport 60 Oither anise iagliding the seal cups

éfferent oﬁﬁrathﬁ %ﬁste ta be inserted into or

RS ERthefr SoAl ORER 4o PSR- 20 cont ai nnent

housi ngowe mppmi I50Ghd?ihRE cdh -slofd182 ahd 84 NidreinORdk] aﬁ)wn integrally

partiqns _of lve 124 are not _shown but the use of

v dorsd Wi 15;’7‘311"8%%“?1@1‘1? Aipilhg Poyeadite s hotarof fheagiidgdisc is a

alofiide 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
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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wel | known. An adaptor casing 132 has a | ower flange

134 that is secured to plugging tool wupper flange
wa2®7/0682r2 her, adaptor casing 132 has an upperP€T/E82966/015635

136 seen in Figure 25 8A. Secured to upper flange 136

Is a hydrauljc cylin aptor 138 and secured to a

hydr aulhieciraylption gf s ﬂsuRSh nde Fgws heh opeh Rosiions as shown in

ﬂgg@k% % Rieht QBselAbsitibhe ad! PRSI BNBigfes MM AUS iahieved by four
der 140 receives closure nenber 144. Affi xed

psemr@w bungoopgrativyictiont fitis hegctipmet divideryides él‘bagagnst runners
S 7Y, Ak 6h 0 B HoRIm 1A 6F\Nedg9 ﬁ]@ﬁl@érs J4§ %nd 3-@ @néa@e\!\@fe tﬁﬂﬂig@d‘ of the

piston rod 146 Is attache
5t tebrvaad surBoesifahe seat enps dxurign @I@m qpacr Tlhﬁéa qhmfé}onéﬁ garp purfaces

Wfor%tejd &10&/?10 Hftpﬁgn 59 b Sl LiRg tlf@%ﬁ%ﬂale%eﬁt%@ the, seal cups

IS “manne ser on or
SE\&dly figmasste nthby Béurihs thecwmige ohifasds bfwedgs la@tlb@t“l&mdép slide

plﬁ%%l?sgt %gg%'\%gli ptgce%@f |1%1:1 %ﬁp%géa%g 6%%1@1 ttPé §ea'l GRPﬁltoalﬂgtal-to—

I Ng asse accur a
r aletal saltiag kolatpaship indthetble t(nmﬁatl cobimpd?2 tancﬂ d4 tah @eepl ip&iguredd The

4 nd 4 en. Lt i.s insernted t_hi

0 oot 5sh b RS 5 Ml B B e s
t B@lhﬁ@ Bdrced Ldeheﬁ@aBﬂﬁ)s @gaikt e tproidae bd)llarsazire gnhlt\&dﬂlyrtm &ctlon of
sealing rel

with collar
2 T B mamaeT 1S 60 SRTSHEE TGS LA P TR
have NReBRAB o FRiurdi Vbl §B,Be Eydtealsi 0 ahethdls alidt @bedilhonyed in
with the cylinder. To alleviate this oblem
pﬂwpﬁénqno?f ripe §72King azPPghfionintod lﬁ@"g‘ﬂ‘g dt A rglngcOntammwt
15 23 sﬁrrmﬁhgi Jipd 0 R 11'llf§§§c5d eﬁs Hota iR AR 88, Wfs affixed to the
housing to sea ? trgose ends of a

cyppem detface 49 ofaﬂmg@n@ B A veiye {3 that ﬁ%ﬁeﬁwhwah flgpegrldp gnd an
Plgat r Fde st ﬁ%eleﬂeﬁll% €24 ﬁ%éd'urefdQB el PP&! surface 45 of flange member

i onshi p. S purpose there'I's provid
V\A36h|‘ﬁalvd1 &24 funstipesy tooppehyend ldse assprevRYe 30 @&Wﬂ’frﬁ)‘}ﬂétm enable

ar&q"f en ¢ 9 gra q st éj %g’ %ns@ﬂgd iné or mﬁox}éﬁpﬁém%ﬁm@ém of the
s O A )

are secured to closure menb
20 144ntmhmleﬂ Holnging ewvesunding irgr . r Beeinteou! WOtMng]PMQ@sQfe'QIVG 124

10 fo 8..Pi t 2.h
T B L
15211anewd.54. I n this way, plston 142 can be displaced

by fluid essur e

whi e B B PR eI ST e e S B oo

Fgétr:ﬂgﬁééh ;Qi@tblgzﬁvﬁ\gie' ﬁldﬁ]b'ter Eiping fldE thas & gpiFee ﬂQn@hmﬁSsetIhm Figure
25 8A Secured to upper tlange 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 a 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 is inserted within the containment
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gui de rods 152 and 154 and piston 142. 15 By reference
to Figures 8A and 8B the nethod of operation of the

weyarmes2ef this invention to provide high tenper/as2me015635
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cl osure of pipe 10 can be seen. By application of

hydraulic pressure to cylinder 140, piston 142 can be
flenusiog seitharihe sedl gupsgand §8 ik pemerly gtgnta Eorarrseerg wipjionship
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i msd;rtedtn&s atchetaimoeeintensing o sehihe oppssed enda of a@@eaﬂway‘ryﬁnder 140

f dP]lS 8n14§s g%hls xgentcl gl%tetgm ap%/lé%&' Eh%t egé:ure ctilé:}rc' ?&ahonal

Aown | gures action
atehitlen@tb or fids pupegahat ds pmhdead)wpmnaha teriar of lgnisavdis cylmder

previousl.y msntl ned i

DLt e et B8 50 458 s ELog. (g ot oo 1 Eiab Hig 45 and 154
tf]}e sa&r&btgt dwﬁuwﬂﬁﬁbér Viﬁd\gﬁld}dmﬁﬂ@rffér oh8s ana;ie&ﬁ)veéngﬂgm recesses
tetpe e rearward surfac
clipmed b GG 1B b RBaES B PP O G L8 CRegR gt sealaby
Cﬁ:@éﬁéitrgﬁlgg @6dsf 582”?%1 l5d11 Ihf‘ﬁﬁs" u@}d,{i)ﬁﬁt?ﬁ lﬁﬂ cai @etmlaced by fluid
suppor gui de the_displacenent. of .the_s
amEsAuTer t Ve axisllp o cxtioden 140 e %d@d%m%f agd 94 gpovent the
‘“ﬁigﬁﬁ HB%{'Rﬁitméeteﬁﬂge é’oth§ |c!yﬁ’fﬁieﬁgﬁ gﬁﬁs@ ER%vs thée adladnship between

and

surfaces seal cups orcing theminto
nﬁulé¢10ﬂ$)1$?e%ndll5ééa¢l>lﬁ"gn 1% reI atl onship with toroidal

ol g b CHAfHR BF opdiRtioR Fhe system of thi
seal i %ygegeggl{r%gtéﬁl S% e@fdtg@ltﬁ thél% oug‘IIe 13 | ock easr%lsemo 1

binvediopde provisia hegh temhmhrq Hosuregefrpipe7] Ogean bg sepna By applieation of
n
e

emziieb%t dnd tberpley wibalar pigtongeé wigeyded 8 50 dawnwardiy sondiatathe attached

i a2 2 B ST AL DGR 8RR GBbie 10
C Wheh e senilugadhrs its dvmsripvet anddfmed by etop paost OA fiothghdownward
S&oesn HE cRsmeb B BEAroua e s Uy 6% ~R08E pYE RS cach
C eﬂi@é i toRardPthePliggmeheolatdsedt@dition ap @]ﬁdﬁﬂml’ﬁlgqtescﬁ @sk7. This

openi ng 40 throu h flange, 36. Thereafter ressur.e
o 870 1 BIRTSRH o PR SCRERIE &1t RSRETSHUS, EFOPY of Rigyously metioned.

S@gﬁo Hﬂ'ﬂﬁr ?ﬁ]ﬁ@s ﬂ-ﬂl NG Mﬁét"rﬁm@rslgl% féadf'(blréaﬁ the B@éb%i)artéghen, the
t bpttcg]g pl?dégg weggaenmembers 28n anSdGSCOUGrngagett}?e top %ggeg o??he ree>arrward 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 seal 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 metal-to-metal sealing
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 fluid flow through pipe 10. When
the need for blockage 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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45 and thereafter flow through pipe 10 can conti nue
indefinitely. While the invention has been descri bed

wowaoh/oes2¢ert ai n degree of particularity, it i SPCT/US2006/015635
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mani f est that many changes may be made in the details
of construction and the arrangenent of conponents
wiarhdetionddy ot shewiy ean baidsestsi throughiige selspandinta pAssaggway 40
d
| };vﬁ]ﬁﬂ{l(fgiﬂé@meﬁbeﬂ 3% o‘%}@ﬁﬁ%ﬁl:algglgsé %&%lléﬂ&nﬁgr Z?lh/b U 118 cBRpletion
pplup ese de attuateé e periraventlyorlosepening 40 ghigugh ﬂmgee?cﬁ oRhayeafter
b
ﬁ]ie%su?e R %8&%1119% WE(FI@ at ég%&é@a"fl?g&mﬁgs%@ theh: gﬁlllr&{gldg] ?1pE HB and valve
t h2t emfbe |r@n0\ed1 Atﬂanage plaiﬁ ch)Qi(h@We@@SQ “flange member 36 top surface
P 006 Al A net hod of
%@’{ﬁm‘ %I%W%ému epnB? OSca(r;Lc g&@a rlré(gg Isﬂ]feh( ‘ed, wedge
act uat afijle ﬂmmlrmmhmem d@ﬂ'&ied vsbthcaodertandegbeeﬁbartlcularity, itis

| uggi ng, t ool r|S|n t he t s, of seal abl.
St gt REPBIA B o BEOY B BF et Orf chiy and the
S@ﬁ:fzfg@melft apasmgo@nlar wltﬁ@itl Mp‘a‘rémgaiﬁbmcmﬁl @inthand Beop of this
sealiln ce an rpendl cul ar. the
adonige G tnaprigoR AT PERBERIE T Ag fofhegrerpiras se fort
f h&rembRE WeRBses Wf bxemplification, 1R8N fbd lﬂﬂl’t&p eﬂlypjypme %&ﬁiﬁa of the

ositioning first and second cups befwe
s aet%fgerbvlplawsmc ding theifll sange otswlwim%@ HoeAoh E Rt thereof s
f agfied forwardly extending circunferential |ip of
internal dianmeter greater than the external dianeter
of the pipeline, each seal cup having a top and a
bottom cam foll owers; and (d) noving opposed sides of
a wedge against rearward faces of said seal cups to
force said seal cups apart fromeach other and said
circunferential 15 |lips thereof into netal-to-netal
seal i ng engagenent with said sealing faces of said
collars, closing said pipe. 2. A nethod of plugging a
pi peline according to Claim1 enploying said top and
bott om cam foll owers to gui de the novenent of said
seal cups as said wedge is
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20 forced between rearward faces of said seal cups. 3.
A nmethod of plugging a pipeline according to Caiml

w0 p@i7aes2my: retaining said seal cups between aP€DPS2006/015635
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30

support and a bottom support, the top support having

a pair_ of opposed camslots therein slidably receiving
sai d tWHATISREAMEN: of each said seal cup and the

ﬁtetr g%wogf;gﬁ gﬁggﬂg \E’lﬁ) ﬁéﬂn@ éértxgg E]Q%glﬁ]éi 1§t@&n v%cfé(ssactuated,
each maaloaugsyl sealbléckrapnd h@e@aiuggln@@@mm@tng élm Steps of

supports t rd r [
anay from gg‘a 3 aﬁ %%hsegﬁﬁh% onl® tll}g gktglﬁo (ffﬂﬁje gpﬁﬁé’Hne firdtBRd second
pi pel ispacedapat cbllags, tagh Cbldar hrevife avealiag facgm aplaegkrpendieilar the
30 sai d g%? support and said bottom support and said
wedge BRFE™F Mlisported as an assenbly into and out of
posi tions lBl weeintifgiadd aombing a kigtd2HPAROBEN 2between said
PCT/ US2006/ 015635 5. A nethod of plugging a pipeline
accor di° ﬁrstl?t?vtﬂgé?’vﬂwolie”\/m}éer%ﬁdﬁ steps (b), (c) and (d)
are Ca(rjr i equp Ut poditidtiny ﬁrsﬁ @I’gi @Ifcﬂmléibtﬂ bupls bet¥ges egid icoltars, each
to sal collars. 6. A nethod o
accor dieRlgeUPdang; IR % [RFraddpse %gﬂrg égg ?ﬁ%dif‘glp %Bumferen“al lip of
t r ans pgafetRd diafiefr 8RG1cPhhn B e@@ﬁial HiameRLbAE PipSdefleach seal cup
collars by nmeans_of a rod noved by a piston
reci priseigadonmid botigmespn fﬁH%‘f’erss'Pn A met hod of
pl uggi ng a (g peln'ld'\‘fﬁl&a(ﬁftb%e@sms bPa Qe%gé'rhghn’{yﬂ%aﬁbﬁd F#tel of said
rod moved by said piston reciprocated within a
cyl i nosel ¢ups iterfaspeasaid saaboups laparh fiemrrsah othet andaggid circumferential
suppor ) h

ol TEOBESbE Y Frekf Al CAlh L Bapotiont \RAGA WS Haces of
spacedsaabaﬂlars, dlosipmsaid pipd.ed t oroi dal col | ars havi ng
facing planar toroidal sealing surfaces enploying a
cam assi st ed, wedge actuated, netal -to-netal plugging
t 0ol Aonq-:théckbﬁglugg'ng)aip'rpeﬁﬁe maﬂdirrgﬁpﬁleiach ehmidyitg said top and
forward ace circunferenti S
o ronsRiisatead Fiop e g I, et sof Bt il €68 weage i

forced between rearward faces of said seal cups.

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 said top
cam follower of each said seal cup and the bottom support having a pair of
opposed cam slots therein slidably receiving the bottom cam follower of each
seal cup; and
forcing said top and bottom supports towards each other to guide said seal

cups away from each other.

4, A method of plugging a pipeline according to Claims 3 wherein said seal cups,
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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15 upper and lower camfollowers affixed to each said
seal cup rearwardly of said forward faces; a top and

wW@2aos2m support each having a pair of cam sl BPCEHUBNG6/015635
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20

receiving said camfollowers and configured to guide
sai d seal cups towards_and away from said_toroidal
sbal i rymethofiaf ehtesing aminehae aqcpisingte Sdrian Liwhersin siapy (hg(c) and

sai d @ a0 DOLITIBHPRAN I PHALHS. sedich BURY LA

each other tot y gui de sai cups towards and

away from said toroidal sealing surfaces; and a wedge
t@r cabh yneedi ofipbeaiea mestine arpordiag (Rerlaing & rhgesssai assembly is
sai d ﬁfa@lgporﬂéﬁ Afito a4 out of position between said collars by means of a rod

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
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;

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.
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