IMPROVED DOUBLE BLOCK AND BLEED PLUG REFERENCE TO PENDING APPLICATIONS
This application is a continuation-in-part of U.S. Application No. 11/936,182, filed on 5 November 7,
2007, and claift@ MBS that U.S. application. FIELD OF THE INVENTERE%99452 invention
relates generally to pipe plugs, particularly plugs for use in pipelines that carry high or low pressure
fluids, high or low temperaé% ' e %% Eﬁq%()% ironmentally hazardous
fluids. BACKGROUND O Eﬁﬁ?ﬁ%ﬂﬁ%‘%ﬁ f:% M %’y&ls a well-known term of art
that refers to setting two seals in a pipe and opening a bleed port between the seals to ensure that the
first seat is holding. Any leakage past the first seal is contained by the second seal and forced to exit
through the bleed port. 5 This aRERERENSIR TOPENRINGARRLIGIpFIBN®DMpletely sealed, making it safe
to work on downstrepiy ghthsibve serliinuaiAGRIRWRE TeuRigHlask RO bisedrhaue\ar, currently
requires the usg, of : %&U}Sb@?,%%@ﬁ%&@%%%‘i%it’j‘,g.§I§’p%|c&¥a¥be use of two independent pluggers and

fittings. Both approaches are expensive; use relatively large, heavy components; and require a lot of
equipment to properly 10 install. Additionally, the metal-to-metal plugging seal approach does not
allow for bypassing pipeline product thf8EHR QN NVEBASRSS is required, a second fitting must be
installed upstream oftiaenpitgirtseshetdigrefgpe panoaciexisispiossacdashiepilasiesard bleed plug that
is less eXpens'Bé?ry%@@UF[o@'}QeMH%M&?EQI’o@MQ&%@%&Qeiﬂﬂé“ dban he.cdttentappiPaches. None

of the prioy.art alone or.in omt#n%%{asmeets this need or renders the present invention obvious.

15For ad |%ongivllﬁ?3?%latl nazfaéraoﬂng to pipe pluggers, reference may be had to the following previously

issued United States patents. Patent Number Inventor Title 386,446 Bailey Apparatus For Detecting
Leaks In Soil and Other Pipes 411,978 Chisholm Pipe Stopper 1,181,984 Ann Test Plug 1,221,733
Henderson Test Plug



2,279,257 Svirsky Expansible Closure Means For Conduits 2,812,778 Ver Nooy Pipe Line Plugger
2,886,068 Ver Noo ge Line Plugger 2,906,295 Ver Nooy Pipe Line Plugger 3 154 106 Ver Nooy
Pipeline Plug&?é Z%% 544 Bischoff et al. Closure Means For Use Durlngcgguessure estlng Of Pipes
or The Like 3,665,966 Ver Nooy Pipe Plugger 2 Patent Number Inventor Title

BACKGROUND OF THE INVENTION

“Doubie block and bleed” is a well-known term of art that refers to setting two sealsin a
pipe and opening a bleed port between the seals to ensure that the first seal is holding. Any
leakage past the first seal is contained by the second seal and forced 1o exit through the bleed port.

5  This arrangement ensures that the pipe is completely sealed, making it safe to work on
downstream of the two seals.

Achieving double-block and bleed, however, currently requires the use of a single, metal-
to-metal plugging seal or the use of two independent pluggers and fittings. Both approaches are
expensive; use relatively large, heavy components; and require a lot of equipment o properly

10 install. Additionally, the metal-to-metal plugging seal approach does not aliow for bypassing
pipeline product through a fitting. If a bypass is required, a second fitting must be installed
upstream of the plugging seal. Therefore, a need exists for a double block and bleed plug that is
less expensive, smaller and lighter weight, and easier to install than the current approaches. None
of the prior art zlone or in combination meets this need or renders the present invention obvious,

15 For additional information relating to pipe pluggers, reference may be had to the following

previously issned United States patents.
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1,221,733 Henderson Test Plug
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2,812,778 Ver Nooy Pipe Line Plugger

2,886,068 Ver Nooy Pipe Line Plugger

2,906,295 Ver Nooy Pipe Line Plugger

3,154,106 Ver Nooy Pipeline Plugger

3,442,294 Bischoff et al. | Closure Means For Use During Pressure Testing Of Pipes
or The Like

3,665,966 Ver Nooy Pipe Plugger




3,774,646 Smith Line Stopping Assembly Using An Inflatable Element 3,774,647 Saha et at Line

Usmdck An Inflatable Element 3,902,528 Tartabini etgjﬁﬁ% &ég Elug For
450 Boundy Pipe Sealing Apparatus 4,064,9 etrone
4,202,377 Harrison Plpe Cleanlng and Plugglng Apparatus 4,505,295 Quin et al. Apparatus For
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3,774,646 Smith Line Stopping Assembly Using An Inflatable Element

3,774,647 Saha ef al, Line Stopping Assembly Using An Inflatable Element

3,502,528 Tartebini et Pneumatic Plug For Hydraulic Conduits

al.

4,040,450 Boundy Pipe Sealing Apparatus

4,064,912 Petrone Gas Main Stopper

4202377 Harrison Pipe Cleaning and Plugging Apparatus

4,505,295 Quin ef al. Apparatus For Inserting A Shut-Off Device Laterally Into A
Pipe

4,682,631 Wilger et al. | Sealing Apparatus For A Valve Body Opening

5,029,614 Lara et al. Tandem Seal System For Testing Pipelines

5,082,026 Stoith Pipeline Plugger

5,297,581 Godfrey Pipeline Plugger

5,844,127 Berube et al. | Apparatus For Isolating or Testing A Pipe Segment

6,062_,262 Tash Water Drain Pipe Test Plug Device

6,285,935 Tash Drainpipe Test Plug Davice

6,601,437 | Gotowik Apparatus For Testing or Isolating A Segment Of Pipe

6,659,133 Russell Insertable Line Stopper Plug For Pipetines

7,240,697 Beebe er al. Apparatus and Method For Isolating and Testing A
Segment Of Pipelines

7,270,139 Calkins et af, | Cam-Assisted, Wedge Actuated, Metalto-Metal Seal,
Block and Bleed Plugging Tool

7,281,543 Calkins er al. | Apparatus, Systems and Methods for Plugging a High
Temperature Pipe

2007/0018452 Lee Pipe Interruption Fitting

2008/6017390 Bowie Isolation Toot

as Main Stopper



Smith Pipeline Plugger 5,297,581 Godfrey Pipeline Plugger 5,844,127 Berube et al. Apparatus For
Isolating or Tev%tin2 1A> P;&e Segment 6,062,262 Tash Water Drain Pipe g%%gul?slzu Pf\zlj!ge 6,289,935
Tash Drainpipe%esf'%ug(bevice 6,601,437 Gotowik Apparatus For Testing o1 1S0 astlng A Segment Of

Pipe 6,659,133 Russell Insertable Line Stopper Plug For Pipelines 7,240,697 Beebe et at Apparatus
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Cam-Assisted \WETSERERTL e PPRTLE I-to-mz?gTSeal, Block and Bleed Plugging Tool 7,28]1,543

EP 0488966 Al | Ravetti Stopper Device For Gas Tubes

WQO2007/117154 ;| Aléksandersen | Smartplug with Wheel Centralizer

et al.




Calkins et al. Apparatus, Systems and Methods for Plugging a High Temperature Pipe 2007/0018452
Lee Pipe Interruption Fitting 2008/0017390 Bowie Isolation Tool Patent Number Inventor Title EP
0488966 Al Ravetti Stopper BRIEF Bariduss RIDEFYOR0 AR ENBU W eksandersen at at Smartplug
with Wheel Centralizer 4 BRIEF SUMMARY OF THE INVENTION According to the first aspect of

the invention, there. s prvidsfaine plug F IRMROLATPHANNG BBIRG.SARPGRIVG FomPrising:
a carrier; and a plurality of plugging heads having a pivotal connection one to the other, at least one
plugging heagbinrsaidhigealityobptagging hipedsihaviogprisogandabliersealihg elembhy; ehd a fluid
circuit in communicati ith saj a . ing.e ..a flu [ id fluid circuit
causing ST B e
position. saidAdewtiingfipltzgisedmadsdspang ehtbepimdehtiossaling elionrayidetizaf jvidecistugt for
temporarily pluaging a.pi id.pip Ising: rrier; & fir ' , §ad first
plugging h%ggn%g\?fgaaép?ﬁg‘?/ lzglp%tﬁ%gﬁ%ﬁ%ﬁ%g%%ﬁ?e%%%%é{é?iI?gfﬁpi géiﬂ%%%gﬁ%% tﬁoa 1.'gai:j carrier; a
second phiggingdvea, safdespeodrb s sgaling hisathiaeimpscsedvrdrex peineibdepssidiimopetiement and a

second pivotal ion to said first plugging head; and an inflation system in communication with
said first éa%é%spe%?gf%e %(%%%%able sealing elements. According to the third aspect of the invention,

there is provided\aavmdingdoothdmebimdb loekiricp thipm vindi enethow comprisiag ahmmstepsedbriowering a

being b e I cona
plugging kaddfist thhteeanh kradrsaaipipe donhesteddebihestatoral Pipecatcadscdmseptionzhnd travels
in a dirngSHla%E@égqgcéaq&Vé’aﬁp%%9*};&@&8&%&%‘?@@89&@9 408 Eé%&&@(ﬁ%‘%ﬁlfﬁgaa%%&%%econd

plugging head Into a final sealing position e pipe; and expan sealing element on at least
one of thedisdegseddnd plugyirdenemdsnd a SEendipeyplalgcassortingttosaid éxsimplegemsbodiment of

this inveniion comprisene,Pluaging;head with 2563 Rgs leme Rt pivatplx caRnssistiby & yoke to a
carrier, anga’secongpr?uggﬁng%%gﬁﬁh a segﬁrﬁgaé ement pé\%ata y connegtedﬁrk}s;% yo% to the first
plugging hedohgwisemedtsvered through a lateral pipe access connection and placed in a final sealing

position within a pips, e firstsealing SIEMENPIRYSRISIAN FRIBINTByided a method of

double-blocking a pipe, the method comprising the steps of: lowering a first plugging
head and a second plugging head through a lateral pipe access connection, the heads
being pivotally connected relative to one another; rotating the first plugging head and the
second plugging head so that each enters a pipe connected to the lateral pipe access
connection and travels in a direction of product flow through the pipe; positioning the
first plugging head and the second plugging head into a final sealing position within the
pipe; and expanding a sealing element on at least one of the first and second plugging
heads.

The pipe plug according to an example embodiment of this invention comprises
one plugging head with a sealing element pivotally connected by a yoke to a carrier, and
a second plugging head with a sealing element pivotally connected by a yoke to the first
plugging head. When lowered through a lateral pipe access connection and placed in a

final sealing position within a pipe, the first sealing element prevents flow of product in



the pipe and the second sealing element captures any leakage past the first sealing element and
forces that leakage out through a fitting. The fitting may be connected to a sleeve welded around the

pipe and aeajesdavinsgiceastoatithedipe akeeas capnaetiomyT halsigeveals rbeuiiad emlyidbthe

stabilization pad forges on the pipe are excessive. Toh sition each sealing element within the
i i I IR e SRS s S mP O s SO AR the et of
wheels imjpisge svalpedtignafdheepipeeairbioeapaintcuing.posifaningipt the-pipeqluegowithin the pipe,

thereby caysing the sealing elements to ratate into their_final sealing position withjn the pipe. A
Stabiizat o PRt BRSO o AL OB AT RESRS Ofr e AER BRI the sealing

elements. A $prirgplpasdadrpiiol asaing whdhin: anthpiveé wipeslironinegiRg tadhdsecend plugging
head allow th%

ke that connects the two plugging heads to rotate freely.info its proper position within
T e e R SR R A el Dl AhG ke oRARels GRS it

wheel thapdielps pravensipaespivahwhosl e pomingiapttappe dbipaine wiraassheopipection when
installing the pipe plug into the pipe or removing the pipe plug from the pipe. A guide wheel connected
1 the firsL BTG R W ELIIG SR G ol GRS W ARG S Gt e carrier
from becagspag entrappatksivingibe nstadationtor semseabpresesspluggibipe pivalaparvamgement of
the plugging. heads may be expanded to include a third plugging head. The third, or lead head,
includes t#gmlgprﬂ%&f:ﬁﬁ%ﬁ‘%fgﬁﬁﬁﬂ&%eads may include sealing elements. Alternatively, only the
first and second glypgingibahdspinay haversealipihelamenitswithdilecthindpidogingheadhaving a
cleaning element suc a wjre brush. The wire brush serves to sweep away debyris ahead of the pipe
g TR AL EoAITCREE it EORREE BBy FSRE By B P ALy R blate that
slideably gngages theidoaestidannggisonarchelpsrprakentibedimitplugoiaghneadsandaghe yoke
connected ta the catrier fr ecoming entrapped during the installation or removal process. Similarly,
o guide THEENE tHE ST PGB AR ) AR e iRied By AT A R HOIRS Brevent
entrapmebéaind aisensligeadlinengagescacpodamaftite pips ahsamegooiatteintupasibomiang of the
pipe plug. Skid plates may also be used jn place of guide whegls when three plugging heads are used.
The sealiRUPEISMETRE USEGH &) B BlHEe K5Ah AR B Bealg S G B &R Il A516 Sbaling
element giiagetmpressiaippackessend iy sinenh Andnfl aiio theygivecsupplied anthiflattieermedium
that trave alolgl a passageway,and inthte.s 'iuﬁe[x&)andable %?aling element. A portion of the
passagewiEy I SRuTE B HLONTRE NS R T BRI iSther portion 5 of the
passageway mayhe phieriaitanbhenpipe @iube passinggthreldg hnpartscobtiparchities, keland yoke pin
(in the case af the first sealing.element) and into the plugging head. The y in may include an
annular TS0 NB BRobiEs SEf Ry R0 2SS HSEINRS B Aeheihe Al S B the yoke.
A similar pasdagewayidhay atatiie geowded ta irntaid elsecai hiethird expardabdedegding element. A
third pas way-which may also pass thrqugh the carrier, yoke and yoke pin-provides a bleed
port for e HE S B TR L B CURERE DR AP e SRA B o invention
will be obtaittesk fsonirt tenfsitloWirgrdstditech desaripticiv ofihey pyefebrac:baabiedithe pipdpken in

conjunction with the drawings and the attached claims. 6 .BRIEF,DESCRIPTIO F THE
DRAWINGS PreacPURBOA LRI BE NG G il A S HLBEFDBS ML SN bther
features, ghpectss ahidabipptagessahthedpeesenhivvantiomivilidhecorechetfiier tindeskiggidgvith regard
fo the fo”?}%véa?:a%%taﬁ%‘?' f&%?%%%%@a%&’&%“ d claims. éﬁ% Cg&%ﬁ’ggri‘yéﬁ%gégéé'”gfn% wpich are not to
scale) where? Figure T is an’isometric view of thé pipe plug. Figuré 2-is a reverse isonretric view of the
pipe pluginstafigitie & iemovsbpretissyidimiftihe fipepide whid hnahsealkogdpRifigmavitkid a pipe
having a bleed port., 10Eigure 4 .is a view of the pipe plug in its final sealin iti nwithi(gapipe.
Figure & B E TR e S e e e S Al A A e 6 5
a view of theopijpa pllidagijidagios dpoianditidng piesthenpipeffigused pdua.viSiidpibespipe plug as it

travels along the pipe. Figure 8 is a view of the pipe plug as its plugging heads and their sealing
elements #(segéli?? f%i %l%ltgg?n op%l 1%r‘?a %slg‘?ai%ﬁ)yg’}{l S%SI %néﬁv‘i‘ﬁ%ﬁn%%e%ﬁ%ege g%‘—{ag'ure 9 is a view of the pipe
plug with an additional plugging head and in its final sealing position within the pipe. A skid plate on
each head helps prevent the yoke and head fromstéecoming entrapped in the access connection to the
pipe during installation and removal. Figure 10 is a view of the pipe plug with an additional head that
includes wire brushes to 20sweep debris ahead of the plug.  Figure 11 is a view of the pipe plug
having two plugging heads with inflatable sealing elements. A bundle of steel tubes forms part of two
passageways that each supply a source of inflation to one of the sealing elements. A third
passageway provides a bleed port. Figure 12 is a view taken along section line 12-12 of Figure 11.

Bulkhead fittings connect



25the supply line portions of the passageways with the steel tube portion of the passageways located
within the hougiggsomsmigiires 13A and 13B are plumbing schematics fertnespipsopag when equipped
with inflatable sealing elements. The passageways pass through various portions of the pipe plug in
order to supply an inflation medium to the inflatable sealing elements and provide a bleed port. 30
Figure 14 is a view ghaspipe plig:iansanivyopligginglitacdsingtbeampreissom pdeker sealing
elements. A bg&gﬂﬁ g{aigggglt%bgogﬂf,pgmqgg{qgfgmggggﬁg@w,@y%mag@%mg@ﬂmﬁmrauIic fluid used

to actuate the sealind elemants, ihiid passagenay Provdes & BlssdRQllufy enbighie 15 is a view
of the pipe plug as’i woutd appear in a egélsy- o-sgarposmon within a pipe (not shown). Each packer

sealing elemenmeiisgiefcls BRERREER & RIGTELBIR R pRsE BAPY fivd FHB&e A HESHA plate and nose
protect the seatinig slementsdytingnsial dioiraricerembedh SEigare Aebraphirmbirgdschematic for
the pipe plug whenaeinped.with-raskesnsgalingelemeanisiehivgringrpendanipassageways each

provide hydraulic fluid o gne of the g piuadingNeads «Each.pAssagsuaK RIOVIdES,means of
hydraulically pressurlzinfﬁ(éa cg indrical cavit‘%/ in coma{nu icatiqn She m vable%)i%ogr %% . Figure 17 is a
* trail

cross-sectionafWiEwW s GBI RGTER AL B AR tRre A ckSr Seal 1 a yTetracted position. The
packer seal hasnwébintiirgtiansat-shiingeremovaBry prataie pratd g dhegriredprotrusion that
enables the pistandplate-teradidnealenbpmdbsingilekige askyil oo byinderikogeleneRigure 18 is a
cross-sectional view,of fhe iralingaleaging headaitaihe packer seal i asexpaneettposition.
15Figure 19 is g partial clpss:secional yiew.alihe Naling-ploaing Bea,The Rlugging head is held in
its correct orienta ion By an anti-rotation pin that threads into the nosepiece, piston plate and yoke.
Figure 20 is a f4ftial-cross sectional view of the leading plugging head. Figure 21 is an isometric view
of the pipe plug illustrating an alternate porting 20 arrangement that does not include drilling the yoke
pin to act as a conduit as previously shown in Figure 13A. Instead, the yoke arm includes fittings that
are in communication with the inflation passageways and bleed passageway.  Figure 22 is a reverse
isometric view the pipe plug illustrating the alternate porting arrangement. 25 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 5 accompanying drawings. The invention is capable of other
embodiments and of 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 shown by the
drawings are identified by the following numbers: 10 Pipe Plug 59 Plug



126 Fitting 12 Carrier 60 Plugging Head 128 Lateral Run 13 Plug 62 Sealing Element 130 Longitudinal

Run 14'Y [ i i
Bun e oke %%%(g%’l{l)g 4I%Iement 141 Annular Groove 15 End Plate 64 M%Hﬁ%(%/@%tﬁ 143 0-Ring 16

BRIEF DESCRIPFTION OF THE DRAWINGS

Preferred embodiments of the nvention will now be described in further detail. Other
features, aspects, and advantages of the present invention will become better understood with
regard to the following detailed description, appended claims, and accompanying drawings

5  {which are not to scale) where:

Figure 1 is an isomeixic view of the pipe plug.

Figure 2 is a reverse isometric view of the pipe plug.

Figure 3 is ap isometric view of the pipe plug in its final sealing position within a pipe
having a blesd port.

10 Figure 4 is a view of the pipe plug in its final sealing position within 2 pipe.

Figure 5 is a view of the pipe plug 2s it is being lowered through a pipe access connection.

Figure 6 is a view of the pipe plug as it begins its transition into the pipe.

Figure 7 is & view of the pipe plug as it fravels along the pipe.

Figure 8 is a view of the pipe plug as its plugging heads and their sealing elements begin

15 to rotate into 2 final sealing position within the pipe.

Figure 9 is a view of the pipe plug with an additional plugging head and in its final sealing
position within the pipe. A skid plate on each head helps prevent the yoke and head from
becoming entrapped in the access connection o the pipe during installation and removal.

Figure 10 is a view of the pipe plug with an additional head that includes wire brushes to

20 sweep debris ahead of the plug.

Figure 11 is a view of the pipe plug having two plugging heads with inflatable sealing
slements. A bundle of steel tubes forms part of two passageways that each supply a source of
inflation to one of the sealing elements. A third passageway provides a bleed port.

Figure 12 is a view taken along section line 12-12 of Figure 11. Bulkhead fittings connect

25  the supply line portions of the passageways with the steel tube portion of the passageways located
within the housing.

Figures 13A and 13B are plumbing schematics for the pipe plug when equipped with
inflatable sealing elements. The passageways pass through various portions of the pipe plug in
order to supply an inflation medium to the inflatable sealing elements and provide a bieed part.

30 PRigure 14 is a view of a pipe plug having two plugging heads with compression packer
sealing elements. A bundle of steel tubes forms part of two passageways that each supply

hydraulic fluid used to actuate the sealing clements. A third passageway provides a bleed port. -



65 Inlet 160 Inflation Passageway 17 Annular Groove 66 Nosepiece 162 Fitting 18 Yoke Mount 68

gﬁie 164 Elb%v(\é 2139199(;4%5‘9 70 Stabilization Pad 166 Fitting 20 Pluggmgplzl%%%zggg)ggg%tﬁnn 168 Lateral

Figure 18 is & view of the pipe plug as it would appear in a ready-fo-seal position within a
pipe {not shown). Each packer sealing clement resides between a moveable piston plaie and a
fixed nose. The piston plate and nose protect the sealing elements during installation and
Temoval.

5 Figure 16 is a plurbing schematic for the pipe plug when equipped with packer sealing
elements. Two independent passageways sach provide hydraulic fluid to one of the two plugging
heads. Hach passageway provides means of hydraulically pressurizing a cylindrical cavity in
communication the movable pision plate.

Figure 17 is a cross-sectional view of the irailing plugging head with the packer seal in a

10 retracted position. The packer seal has two anti-extrusion springs. The movable piston plate has
a cylindrical protrusion that enables the piston plate to act in a manner similar to a hydraulic
cylinder rod.

Figure 18 is a cross-sectional view of the trailing plugging head with the packer seal in an
expanded position.

15 Figure 19 is a partial cross-sectional view of the trailing plugging head. The plugging
head is held in #ts cotrect arientation by an anti-rotation pin that threads into fhe nosepiece, piston
plate and yoke.

Figure 20 is a partial-cross sectional view of the leading plugging head.
Figare 21 is an isometric view of the pipe plug illustrating an alternate porting

20 arrangement that does not include drilling the yoke pin to act as a conduit as previously shown in
Figure 13A. Instead, the yoke arm includes fittings that are in communication with the inflation
passageweys and bleed passageway.

Figure 22 is a reverse isometric view the pipe plug illusirating the alternate porting
arrangement.

23



21 Plugging Head 73 Projection 170 Lateral Run 22 Sealing Element 74 Pivot Arm Wheel 180 Tee 23

Sealing Element 76 Pivot Arm Pin 181 Tee 24 Mountin

WO 2010/047846

g Plate 78 Sprin% 190 Bleed Port

CT/US2009/638272

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 amrangement of the parts illustrated in the

S  accompanying drawings. The invention is capable of other embodiments and of being practiced

or carried out in a variety of ways. The phrascclogy and terminology employed herein are for

purposes of description and not limitation.

10
12
13
14
15
16
17
12
19
20
21
22
23
24

23
26
28
30
32
34
36
37
38
39

Pipe Plug
Carrier

Plug

Yoke

End Plate

Yoke Pin
Annular Groove
Yoke Mount
O-Ring
Plugging Head
Plugging Head
Sealing Element
Sealing Element
Mounting Plate

Inlet

Nosepiece

Nose
Stabilization Pad
Wheel

Wheel

Guide Wheel
Skid Plate

Yoke

End Plate

59 Plug

60  Plugging Head
62  Sealing Blement
63  Sealing Element
64  Mounting Plate
65 Inlet

66  Nosepiece

68 Nose
70 Stabilization Pad
72 Pivot Arm

73 Projection

74 Pivot Arm Wheel
76  Pivot Aym Pin

78  Spring

80  Pivot Amm Stop

82  Wheel

84  Wheel

86 Wheel

87  Skid Plate
90 Sleeve

92 Fitting

94  Port

102 Cleaning Element
104 Brugh

126
128
130
141
143
160
162
164
166
168
170
180
181

Fiements shown by the drawings are identified by the following numbers:

Fitting

Lateral Run
Longitudinal Run
Amnular Groove
O-Ring

Inflation Passageway
Fitting

Eibow

Fitting

Lateral Run
Lateral Rym

Tee

Tee

Bleed Port
Passageway
Fitting

Elbow

Fitting

Open End
Cylindrical Cavity
Bleed Fitting
Threaded Shaft
Cylindrical Protrusion
Anti-Rotation Pin
Piston Plate



Passageway 25 Inlet 80 Pivot Ann Stop 192 Fitting 26 Nosepiece 82 Wheel 194 Elbow 28 Nose 84
Wheel 196 Fitting 30 Stabilization Pad 86 Wheel 198 Open End 32 Wheel

WO 2010/047846 PCT/US2009/038272
40 Yoke Pin 108 External Port Fitting 232  Threaded Shaft
41 Anmalar Groove 110 Inflation System/ 234 Cylindrical Projection
Fluid Circuit
43 O-Ring 112  Inflation Source 235 Cylindrical Cavity
45 End Plate 113 Inflation Source 240  Packer Seal
50 Packer Seal 114 Tube Bundle 242  Angled Surface
51 Piston Plate 115 Valve 243 Angled Surface
52 Angled Surface 116 Valve 244  Anti-Extrusion Spring
33 Angled Surface 117 Valve 245  Anti-Extrusion Spring
54 Cylindrical 118 Valve 246 Anti-Extrusion Spring
Protrusion
55 O-Ring 119 Valve 247  Anti-Extrusion Spring
56 O-Ring 120 Inflation Passapeway 250 Yoke Arm
57  O-Ring 122 Fitting 255 Yoke Arm
58 O-Ring 124 Elbow

Referring to the drawings and first to Figures 1 and 2, the pipe plug 10 comprises a

plugging head 20 and a plugging head 60 that are pivotaily connected to each other by a yoke

38 that rotates about 2 yoke pin 40. Plugging head 20, in turn, is pivotally comnected to

carrier 12 by yoke 14. Yoke 14 rotates about a yoke pin 16 contained within a yoke mount

5 18 connectad to carrier 12. Carrier 12 is well-known in the art and is of the type of control

bar head typically used to vertically lower, rotate, and position a plugging head within a pipe

P for the purpose of temporarily blocking the pipe P. Similarly, plugging head 20 and

plugging head 60 also are well-known in the art and are of the type iypically used fo
temporarily block a pipe P

10 Plugging head 20 includes a sealing element 72, a nosepiece 26 and a nose 28, A

stabilization pad 30 mounts to nose 28 at a location substantially parallel to and offset from

yoke pin 16. Stabilization pad 30 helps prevent deformation of sealing element 22 by

countering the rotational moment generated by seal force about yoke pin 16. Nose 28 also

includes a guide wheel 36 that helps prevent yoke 14 and plugging head 20 from becoming

15 entrapped in the access connection to pipe P during their installation into and removal from

the pipe P.

10
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Plugging head 60 includes a sealing element 62, a nosepiece 66 and a nose 68, To
ensure that yoke 38 rotates freely info its proper position within the pipe P, a pivot arm 72 is
rotationally affixed to nose 68. The pivot arm 72 mcludes a pivot wheel 74, pivot arm pin 76,
and spring 78. The spring 78, slong with iwo pivot amm stops 80 mounted 1o nose 68, allows

5 the pivot arm 72 to totate outward and hold its position. Outward-facing projections 73 on
the pivot arm 72 and located substantially right behind pivot arm wheel 74 help prevent the
pivot arm wheel 74 from becoming entrapped in the access commection to pipe during
installation of the second plugging head 60. A stabilization pad 70 mounts to nose 68 at a
focation substantially opposite that of pivot arm 72. Stabilization pad 70 helps prevent

10 deformation of sealing element 62 by countering the rotational mornent generated by seal
force about yoke pin 40,

Referring now to Figures 3 and 4, pipe plog 10 travels downwardly through an access
connection—typically corprised of a housing H, sandwich valve V, and fitting Funtil yoke
meunt 18 comes fo test on a bottom portion of the pipe P, with plugging head 20 and

15  plugging head 60 substantially aligned with each other and sealing elements 22 and 62 in
their final sealing position. When sealing element 22 is in its final sealing position, its outer
surface of sealing element is engaged with the inner wall of pipe P and wheels 32A, 328, and
34, as well as guide wheel 36, do not impinge on any portion of the pipe P. In this position,
sealing element 22 prevents flow of product in the pipe P. When sealing element 62 is in iis

20  final sealing position, its ounter surface is engaged with the inmer wall of pipe F and wheels
%2, 84, and 86 do not impinge on any portion of the pipe P. Pivot arm 72 and pivot arm
wheel 74 are held in an outward-facing position against the pipe P by spring 78,

Sealing element 62 captures any leakage past sealing element 22 and forces that
leakage out through a fitting 92. Fitling 92 may be connected to a sleeve 50 welded around

25  the pipe and located downstream of the pipe P access conmection. Fitting 92 is of the type
well-known in the art to provide a bleed port, |

As illustrated by Figures 5 and 6, pipe plug 10 travels downwardly through Lousing
H, sandwich valve V, and fitting F, until pivot arm wheel 74 impinges on a bottom portion of
pipe P, causing yoke 38 to begin rotation about yoke pin 40. As pipe plug 10 is further

30 lowered into the fitting, yoke 38 continues to rotate about yoke pin 40 until wheel &2
impinges a bottom portion of pipe P. As illustrated by Figure 7, the rotation of yoke 38
continnes unil wheel 84 and then wheel 86 impinge on a bottom portion of the pipe. As

wheet 86 impinges on a bottom portion of the pipe P, plugging head 20 begins its entry info

11
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pipe P. As iflustrated by Figures 7 and 8, at some point in this process of rotating plugging
head 60, pivot arm wheel 74 impinges on a top portion of pipe P and causes pivot arm 72 to
rotate out of the way.
Referring once again fo Figure 8, as plugging head 60 becomes substantially in
5 alignment with the inside diameter of pipe P, pipe plug 10 continues its downward travel and
plugging head 20 beging its transition into position within pipe P as wheels 32A and 32B
impinge on a bottom portion of pipe P, cansing yoke 14 to rotate about yoke pin 16. As yoke
14 continues to rotate, plugging head 20 becomes more substantially in alignment with the
inside diameter of pipe P. Wheel 34 then impinges on & bottom portion of pipe P, causing
10 voke 14 to continue its rotation until sealing element 22 rotates into a final sealing position.
When yoke mount 18 comes to rest on a bottom portion of pipe P, sealing elements 22 and 62
are in their final sealing positions (see Figures 3 and 4) and pipe plug 10 is stable and capable
of resisting pipeline pressure loads.
Figures 9 and 10 illustrate other preferred embodiments of pipe ptug 10. An
15  additional plugging head 21 may be pivotally connected to first plugging head 20 with second
plugging head 60 being pivotally connected to the additional plugging head 21. Second
piugging head 60 may include a sealing element 62 or a cleaning element 102. Cleaning
element 102 is preferably a wire bmsh-type element 104 for moving or brushing away dirt
and debris ahead of pipe plug pig 10. In using sealing element 62, any leakage past plugging
20  head 20 or 21 is forced out through a port 94 and fitting 92. If using cleaning element 102,
any leakage past plugging head 20 is foreed out through port 94 and fitting 92.
A skid plate 37 may replace guide wheel 36 on plugging heads 20 and 21. Skid plate
37 is mounted opposite wheel 34 on the angular sarface of nose 28. The skid plate 37 may be
constructed of suitable materials ranging from thermoplastic to brass. As pipe plug 10 is
95  lowered imio the access commection to pipe P, skid plate 37 comes info contact with and
slideably engages the interior surfaces of the access connection, thereby preventing yoke 14
and plugging head 20 and 21 from becoming entrapped.
Similarly, a skid plate 87 may replace wheel 86 on plugging head 60. Skid plate 87 is
mounted on an angular surface of nose 68 and opposite pivot arm 72. The skid plate 87 may
30 be constmcted of suitable materials ranging from thermoplastic to brass. As pipe plug 10
starts its entry into pipe P, skid plate 87 comes into contact with and slideably engages 2
bottom portion of pipe P. As skid plate 87 impinges on the bottom portion of the pipe P,
piugging head 21, and then plugging head 20, hegins its entry into pipe P. At some point in

12
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this process of rotating plugging head 60, pivot arm wheel 74 impinges on a top portion of
pipe P and causes pivot arm 72 to Totate out of the way. The plugging heads 20, 21, and 60
then become otiented into their final sealing positions in 2 manner similer to that previously
described.

5 Referring now to Figares 11 to 13B, pipe plug 10 may include inflatable sealing
elements 23 and 63 on plugging heads 20 and 60, respectively. Alternatively, an arrangement
similar to that shown in Figures 9 and 10 may be employed, with one or more heads 20, 21,
and 60 having inflatable sealing elements. Sealing elements 23 and 63 are in communication
with an inflation system 110. Inflation system 110 preferably includes one or more liquid or

10 gas medium inflation sources 112 and 113. Inflation sources 112 and 113 may be a
compressor, a compressed gas fank or a pump. Two passageways 120 and 160 connect the
infiation sources 112 and 113 respectively to the sealing slements 23 and 63, and a third
passégeway 190 provides a bleed port. Valves 115 and 117 provide a means of isclating and
controlling the inflation pressure provided by inflation sources 112 and 113, respectively.

15 Valve 116 provides a means of controlling any leakage out of the bleed port.

As described below, each passageway 120, 160, and 190 includes various fittings and
comnectors, with some portions of the passageways 120, 160, and 190 passing through
elements of pipe plug 10. For ease of description and reference, various sections of cach
passageway 120, 160, and 190 have been givcn'iettar éesignétions. For example, 120A refers

20  to an external supply line of passageway 120.

| After pipe plug 10 has been properly oriented within pipe P, inflatable sealing
slements 23 and 63 are inflated, either in concert or in series, so that they come into contact
with and sealably engage an interior surface of pipe P. Inflation sources 112 and 113 provide
an inflation medium, preferably air, an inert gas, or a liquid to sealing elements 23 and 63 by

25  way of passageways 120 and 160. Pagsageway 190 provides a bleed port.  Depending on
the pipeline produst, the bleed port may vent to a reservoir (not shown) ot to ambient.

Considering inflation passageway 120 first, a supply line section 120A runs from
inflation source 112 through valve 115 and tee 181 to bulkhead fitting 122 located on an
external surface of housing H. Tee 181 is in communication with a bieed valve 119 and a

30 vent. Fitting 122 is in communication with an elbow connector 124 that comnects to the
upper end of tubular section 120B. Tubular section 120B is preferably 2 sieel tube in the
shape of 2 compression spring. The lower end of tubular section 120B connects fo a fitting

126 on carrier 12. Internal to carrier 12 is passageway section 120C. Passageway section

13
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120C is constructed so that it aligns with one of the anmular grooves 17 in yoke pin 16. O-
1ings 19, which are Ilocated on either side of the annular groove 17, provide sealing
engagement and help to maintain the mtegrity of passageway 120 as it enters yoke pin 16.

Within yoke pin 16 is passageway section 120D Because of the physical

5  arrangement of carrier 12, voke 14, and plugging head 20, passageway section 1200> makes
two angular jogs as it passes through yoke pin 16, Each angular jog is preferably a right
angle jog. Fabricating ons of the angular jogs in yoke pin 16 requires drilling into an end of
yoke pin 16 and creating a longitudinal run 128. A phig 13 seals the exposed open end of the
longitudinal run 128 and maintains the integrity of passagoway 120 as it passes through yoke

10 pin 16. A longitudinal run 130, which intersects lateral run 128, is in alignment with a
second annular groove 17. Passageway section 120D exits yoke pin 16 and enters yoke 14 as
passageway 120E.

An end plate 15 helps to secure yoke pin 16 into its proper position and ensure that
the anmular grooves 17 are in proper alignment with passageway sections 120C, 120D, and

15  120E. Passageway section 120E passes through a portion of yoke 14 and into piugging head
20, where passageway section 120E makes an angular jog and engages an inlet 25 of sealing
element 23. Because of the above described arrangement and continuity of passageway 120,
an inflation medium may pass from inflation source 112 to sealing element 23, thereby
mnflating sealing element 23. Prior to rcmoviﬁg'jaipc piug 10 from the pipe, sealing element

20 23 may be deflated by opening bleed valve 119, which is connecied {0 tee 181on passageway
section 120A.

Inflation passageway 160 may be conmstructed in a manner gimilar fo inflation
passageway 120. In a preferrad embodiment, 2 supply line section 160A runs from inflation
source 113 through valve 117 and tee 180 to bulkhead fitting 162, which is in communication

25 with an elbow comnector 164. Tee 180 is in communication with a bleed valve 118 and a
vent. Elbow comector 164 comnects to the upper end of tubular section 160B. Tubular
section 160B is preferably a steel tube in the shape of a compression spring and formed
relative to fubular section 120B. Tubular section 1608, togetber with sections 120B and
190B, form a spring-like tube bundle 114. The lower end of tubular section 1608 connects to

30 a fitting 166 on carrier 12,

Tnternal to carrier 12 is passageway section 160C. Similar to passageway section
120C, passageway section 160C is constructed so that it aligns with one of the anmular

grooves 17 in yoke pin 16. O-rings 19 provide seafing engagement for the passageway 120

14
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has it passes through anmular groove 17. Within yoke pin 16 is passageway section 160D.
As was the case with passageway section 120D, passageway section 160D makes two angular
Jjogs as it passes through yoke pin 16. Each angular jog is preferably a right angle jog. A
plug 13 seals the exposed open end of the lateral run 168 and maintains the integrity of
5  passageway 160 as it passes throngh yoke pin 15,

As passageway section 160D exits yoke pin 16 it alipns with a second annnlar groove
17. The annular groove 17 provides continuity between passageway sections 160D and
160E. Passageway section 160E then passes through a portion of yoke 14 and nose 28 of
plagging head 20. Becauwse of the physical relationship between volk 14 and nose 28,

10 passageway section 160E makss two angular jogs a8 it travels toward sealing element 63.
Again, these angular jogs, as with all the angular jogs described herein, are preferably right
angle jogs. Ammular groove 141 and O-rings 143 provide continuity of passageway section
160E between plugging head 20 and yoke 28, The annular groove 141 is located in a
cylindrical portion connected to nose 28,

15 Passageway section 160E exits phigging head 20 and aligns with an ammular groove
41 in yoke pin 40. O-rings 43 provide a seal for the annular groove 41. Passageway 160 then
continues through yoke pin 40 as passageway section 160F. Passageway section 160F is
constructed in a manner simitar to passageway sections 120D and 160D. A plug 45 seals the
iateral run 170. As passagewszy section 160F exits yoke pin 40 if aligns with a second

20  annular grove 41 and enters yoke 38 as passageway section 160(. An end plate 39 helps
secure and position yoke pin 40 so that the annular grooves 41 are in their proper alignment
with passageway sections 160F and 160G. Passageway section 160G enters plugging head
60 and makes an angular jog to engage inlst 65 of gealing element 63.

Because of the #bove deseribed arrangement and continuity of passageway 160, an

25 inflation medium may pass from inflation source 113 to sealing element 63, thereby inflating
sealing element 63. Prior to removing pipe plug 10 from the pipe, sealing element 63 may be
defiated by opening bleed valve 118, which is connected to tee 180 on passageway section
160A.

Bleed port passageway 190 has a vent line section 190A and a tubular section 190B.

30  Vent line portion 190A runs Fom bulkhead fitting 192 located on an extemnal surface of
housing H to bleed valve 116. Fitting 192 is in communication with an elbow connector 194
that connects to the upper end of wbular section 1908, Tubular section 1908 is preferably a

stee] fube in the shape of a compression spring. The lower end of tubular section 190B
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124 Elbow Referring to the drawings and first to Figures 1 and 2, the pipe plug 10 comprises a
plugging head_ 20 lugging head 60 that are pivotally connected t a yoke 38 that
rotates about‘a%))/ ig%ﬁls%o Plugging head 20, in tarn, is pivotally conn ected to g;”%ﬁ}e%ry 12 by yoke 14.
Yoke 14 rotates about a yoke pin 16 contained within a yoke mount 5 18 connected to carrier 12.
Carrier 12 is well- known in the e and IS, oflgh }/plelof control bar head typically used to vertically
lower, rotate, and PoSItOn A B B RS0 Withir & pip& P For thiePPirpoEe P38 arily blocking the
pipe P. Slmllarl)? aﬁﬁﬁ@@h&ﬁ’é‘a&gﬁ@ arerpRgdiry s ddiee Aih Epelvks eRIbAwArdPreRdTart and are of the
type typically usegoks g@riporarily block a pipe P. 10Plugging head 20 includes a sealing element 22, a

nosepiece 26 and a m@iaen%;%kebpﬁta@iy@ﬂ@@@%ﬁﬁmmt@;{&@&@@@%gﬁg@é@ substantially
parallel to apd %fafé%té{r%@y ke }p}lnmlG St ab ilization ba doge helps nq & /ent de@LI miatlon of sealing
seal fo

element 22 by countering the rotational moment generate eal force abou E‘é pin 16. Nose 28
also includes a gtiie %ﬁ%séTgﬁgafhaetcﬁ%ézﬁ?e%n%}gkgaﬁgﬁﬁﬁ ﬁﬁﬁ%‘ﬁiﬁ&oﬁeﬂ@”%" ffoin becoming

15entrapped in #fenaceady emeriedlignitersipadie ddrigatreteimstertatiofifto Brvetgermoval from the pipe
P. 10 Pluggimignhiesil B dntlucis: asealiigddicm el 63, p.anscpiacs 66dantk agapse 68. To ensure
that yoke 38 rot@g;e@ﬁrieeﬂdggggdttgepﬁgp@rspgggmé@g%m@@eﬁn@d@lvpgﬂgghggﬂétrotat|onaIIy affixed

to nose 68. ]a'he Blv M 4 Slnr%;fjegg aspéve%awﬁﬁ%émgh Q/gtmarn%wpég 76, and spring 78. The spring 78,
along with two p|vo arm stops 8 dnted to nose 68-al ivot arm 72 to rotate outward and

hold its position. OutWHFETEEHY *ﬁ%@@ﬁ&ﬁ?‘%%ﬁéﬂﬁ@%%}ﬁ%ﬁ% 219 A eastelcldpatantially right
behind pivot arrrriiwessiby 22bisip spredesist thiyipdvo badlre whie&l, 24 Frisndyecoivdnig entrapped in the
access connectigf-h0ipipe: dutitag instalatipraf theseeondipuggnghaad:60: Mstakilization pad 70
mounts to nose£d al.a.acalien é%é@%@&uye 9&9&%@4&@&&&9@%@%3@ siaRilzagon pad 70 helps

prevent 10 %eformaﬂon(pf seeall elgc eegg rlnég} e rotatlonal mornent generated by seal
force about yokBISil A0 2 Haterring o u?rélsG A8 % RRR&iug TEaERs Bdwnwardly through

an access connsé%lﬂ’c&ri"ﬁ}p‘i’&a'fl‘f)i?f’d?ﬁplp sed Wﬁaﬁ‘t‘ﬂ}ﬁﬁlﬁﬁﬂi{ TAHEWAT A EREY, sstdoRtthg F-until yoke
mount 18 come§iprredt ior @ bottovvgdstion disthe (ijged, With Fuggintphead20atd 15 plugging head
60-substantially.ahignedswitheashigihalandsealing flementhds: anse i) ihieirfina sealing position.
When sealing e%%'?&!%tpﬁé %éﬁd‘% f'%lcﬁ%% WQ%&E’&QJ&@&&%%@E&%&&E&%Q%'eme”t Is engaged

with the inner wall of pi and wheels 3 as well as guide wheel 36, do not impinge

on any porftdn oftH&Bi Ee%a’fﬁ RERESITOR u%@é?lﬁ‘ﬁ S&%ﬁ{éﬁ?dz‘ﬁﬂﬁ Vet SR or BF8Huct in the pipe P.
When sealing efémé st 6@4@%&%@9@?{?&1"3@&ﬁﬁgpp’éé%ﬁzﬂt%"’w@Wh@e%‘éﬁ@ﬁ@’ed with the inner
wall of pipe P ang] wheels Basa84yantk86 dosdabinpingecrd Bylyaperflongef Haehpipe®®,. Pivot arm 72 and
p:vot ar[n6\évhee%2 4na5§eb?|qtilipzﬂateyt¥t@r%lfa@i@a @Qsﬁiﬁi&%é&@i%ﬁ@st%dp#l%% %%pmgt t7h8 hSea;ltitng
elemen captures.any lea, ast sealing.ele and farc a ut through a fitting
92. Fitting 92 ma ﬁveg epcl:l%e% toa gfgveu\)/ues ) We ?(? (jr é*r%?ﬁ’rﬁ%‘“‘ M wng 21% 81%C<':1%'[ed downstream of

the pipe P aéce"?é‘%gﬁﬁ?@ﬂﬁﬁi"ﬁftﬁﬁ’@%ﬁQY&PTW@?W@KRF@WWR‘?WQ HITF‘F’e 5PEISVitR a bleed port. As
illustrated by Fidpafes® tndi@npheTplag 1@wmisisl dowasinsdy thvolehibotising ', Bandwich valve V,
and fitting F, unrbbpévwlarmwhﬂeigﬁﬁsimnphmes anige batiomrpartioriefipinaiit waskag yoke 38 to begin
rotation about y@@l RAD. As pipe plug 10 is further 30 lowered into the fitting, yoke 38 continues to

rotate about yoke p|§§40 lf'er%;[:!flr whe 0 e&l % et& %)59 do&rtlcgn (S)f rtp Enga As %Iusgated by Figure 7,
the rotation of yoke chitmues unt f“w% TEPSNA then wheel 86 i impinge i @ bottom portion of the
pipe. As 30 the packer seals 50 and 240 in a retracted or relaxed position. In the relaxed position, the

outer diameters of the packer seals 50, 240 are typically smaller than the inner diameter of the
pipe P. Subsequently, packer seal 50 is compressed between two angled surfaces 52 and 53

formed by fixed nosepiece 26 and a movable piston plate 51, sespectively, on plugging head
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wheel 86 impinges on a bottom portion of the pipe P, plugging head 20 begins its entry into 11 pipe
P. As |Ilustrated bz}f Flat%ures 7 and 8, at some point in this process of rota,&/tg,gu %gﬁead 60, pivot
arm wheel 74 |mp|nges on a top portion of pipe P and causes pivot arm 72 to rotate out of the way.
Referring once agaln to Figure 8, as plugging head 60 becomes substantially in 5 alignment with the
inside diameter of pipe.P, pip 10 continues its downward travel and pI ging head 20 begins its
transition into po%sm B AL |Ha§f§e 1Z80RESTESIR BHYB R hipHYe '8??'35 %6%t|on of pipe P,
causing yoke 14°tgebtafecdmotpiend pif Ascadypbie tate diiraestitrioraelping4ié head 20
becomes more sub%tantakdy ienlaligrintentwitictie nditediameieihofpipedal Sheael 84 then impinges
on a bottom porfigR LfRipek: @@yﬁg&&&&g&@@é&%@q@m@ its rotation until sealing element 22

rotates into a final seg, %@ng%%lté% W, en%g) sealgn}n% a%%rxge% olaestnorgladb&tt (portlon of pipe P,
sealing elements 22 an are in their final sealln%ggsmons se % and pipe plug 10

is stable and caFEBE b F R MG BsRIinE HROEEMT & S5 ST  FflFE £ty 18 ﬁﬂ)‘gﬁ%?laé“other preferred
embodiments ofipipephatskoeiig P inelBiteis Bty Medu2d hnayiteipvgialbprtnnected to first
plugging head 28 widthhseeandiplupgin ghenrd Ho:-beiokd-pivsial renamesieciaithigsadgditional plugging
head 21. Secong plygginGNead B0 m@ydacide. aA%%@J;aa elmaﬂén@?da%a%a@mn@'ement 102.

Cleaning element 102 erably rush-t eee ent 04 orm or r shlng away dirt
and debris IIg)head "ot pi %ﬁi afl @%@ n‘gsszslil)rrl%gal shea é°%ie MeRt B2 an tpaﬂ(u ngpas plugging 20 head
tigh

men
20 or 21 is forcé@ B 15‘5?'1‘ @i%)fltﬁllf’@“@?eﬁ’u@iﬁﬁhﬁﬁ‘aﬁ%de%m t"M¥>any leakage past

plugging head Z@RQMGWSQQEMF@g@hvp@n Sublanbidittimgu@Pnot piyvidd dhp Fatd!8 Fierisandeplace guide
wheel 36 on pluggingshensls 20 ang, 2Zk: Skis platedkis mauntedogppasite wheel 34 on the angular
surface of nose 28. TX@IM’:@J%QB%Z]QW Pl 1%0{;5%&181%%95‘? R Rl RaeHAlS Laaging from

thermoplastic to brass. As is 25 lowered 'into the access conn cgl n tg pipe P, skid plate
37 comes ifito AT %{ﬁaﬂgﬁa%%ﬁy TSGR SIS Tt HSPE AR s oF Tha aic < connection,

thereby preventifglajoreds fﬁlﬁwmﬁbﬁiﬁﬁlh’e%% ARRIPPIPTYOPA %E%ﬁ?ﬂrfﬁ"@\‘ﬁﬁaﬁﬂéﬂo Similarly, a skid
plate 87 may reglatepiatheghi861an gelitiggingieesolibicS kidiphdite:ginds: mauTite dybmtdnlangular surface
of nose 68 and gppERHeDivEL @m&gzgs Theskidalate §Zymayc§QabeyQ@na&a&5aaa@aaitable materials

ranging from therm astlct SsAs p| ebQIugS 0s a}rts lhsden 1y into, |pg B %(I% late 87 conies
into contact Wltf?gan% %j%)ia gage: %ottts)ircn B’%&on“% ﬁgiplgu (Ksmskﬁd 5)6 ate 87 %plnges on the
I

bottom portidn & ﬁ’%‘rﬁlﬂ)‘é& F—“’kﬁlb“gg?ﬁd“ﬁ&ﬁhpﬁagﬁﬁﬁy fnefl @‘?ﬁgl%e‘iio"% SYHE 5 ent-y into pipe
P. At some poirityiiredizaiy Ol dve 4784aRICTAY SYXOOoTeBBPR ik Frotessst Fhaktig plugging Tread
60, pivot arm whigiel 964-mpingesdon goteppartenebpipeddangd calises pirak aremcidito rotate out of the
way. The plugging.headg 20, %]mgpﬂe@gdtggﬂs%wgcgggm@g into their final sealing positions in a
manner similar to tha{)gr tgf:ouslﬁ gs Seeq ltSe errin nov{\)/sggo“%ulre 11S 9111%% Dri)lpe plug 10 may
include inflatable sealin §f§ pluggin % eads 20'and’d ctlvely Alternatively,
an arrangefientdmkss! bﬂﬁﬁl%ﬁév@ﬁdlﬁaﬁij’u?‘e?@’%?ﬁilﬁ% ?ﬁ%f?tféa]eﬁ%lgﬁéﬁr \i‘?ﬂ% *8ri® or more heads
20, 21, and 60 ha#énginflatablecsie st g4 lie neomlisn Sehtimglelerre MisTagkensek 63 Baetie communication
with an inflation sysienidlf:haflatinm.s yate nkiipraferabiy-ipeluse sneon meie imuid or 10 gas

medium inflation, Sourges %9&%&&%@@2@9&%@9{9&& 142208113 mayhe s} campressor, a
compressed gas tank or a pump. T s%) %ewa%/s 120 and 60 conyggrtfthe in gg)gn sources 112
fts

and 113 respechiaf) TRE sERRY PRRTES, FAT A R as A gawa prowdes a bleed
port. Valve3®115esewre Ly pﬁ‘%@ﬁ@%”?ﬁ@ﬁ’r@ BSFSH PAFHY fanﬁfl@ﬁhff‘@lﬁﬂgﬂlﬁ@$ SeAipressure provided
by inflation sourgies: bkRaplal13respedtivdlye 15V alsapidct6 prowdds: gatkeass! 6f eshtrolling any
leakage out of theblerdspar. in andseeasrled helow ~eachipassageway 3G 16Q&nd 190 includes
various fittings and connectors, with some portions of the passageways 120, 160, and 190 passing
through elements of pipe plug 10. For ease of description and reference, various sections of each
passageway 120, 160, and 190 have been given letter designations. For example, 120A refers
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20 to an external supply line of passageway 120.  After pipe plug 10 has been properly oriented
within pipe P I%{g} %fsei‘ahng elements 23 and 63 are inflated, either i Ip 65,9; in,series, so that
they come into conta h and sealably engage an interior surface of pipe Inflatlon sources 112
and 113 provide an inflation medlum preferably air, an inert gas, or a liquid to sealing elements 23 and
63 by 25 way of aslga ewasl 9 ﬁrgd 19% Eeaagg(g]ew m1(;19:(01prov %%&Q’ ahle eed % ort. Depending on the
pipeline producf e% ma vent 1o a reservoir (not's owﬁ) or t6 am Considering
inflation passagéﬁ}\?&)vlﬁélﬁPét“aS%Hﬁ?E)Eﬂﬂ@%%ﬁﬁfﬁeﬂ?@ﬁ‘iﬁ?ﬁsaﬁﬁﬁ?ﬁﬁ’ﬂa’ﬁ@ﬁ?‘sﬁurce 112 through valve
115 and tee 181 to bRHdneackdittingi&2e I catathphrarteikteidal Suwrface ofdhpusingakbsTee 181 is in
communication yjthea e ed 2R3t a0 d.30:verin Filing 1R&isi0 mommmication with an elbow

connector 13%46&1I LEQANacts) @m&%“ﬂ%ﬁ%h%ﬁlg Qf tbylas o%s{%ﬂ% ), 1203, Lybular sectign 1203 is

preferably a st fube In the shape of a compressmn spring. The fower end of tubular section 1203
connects to a fitfiHE TH SHPES e 15T HET T T TR MEP TS P RE G SWE d&c B T20C. Passageway
section 13 1208 saonstivictenrsoRiant mignysatiene: efripe Bt BrGroevés®t Bih yoke pin 16. O-
rings 19, which Egerdacaiedheneltivel-sidench themanattiastgioonpe 227 pprovitewgbaling @ngagement and

help to maintaim&eaémeg,rHyoegﬂoaﬁaeg@waynlgaeaﬁ ineniers ¥okenind 64, Wi yake pin 16 is
passageway section. 1201). Because S84 tghgcgh%glcal 5 arrangement of carrier 12, yoke 14, and

plugging head passa m 53/03?50 tion 1201) makes two angular jogs as it passes, through yoke pin

16. Each angular jogW‘iﬁ?&?é’l“a‘bﬁllza%ﬁf)aﬂﬁi@%be&%%ﬁ85?@“8?@"&%%“5??&%5? 18Ys in yoke pin 16
requires drillingdetoetheenticob yokelpiiciGare Bréarimygeatentfifunivk tume28kslplirg 13 seals the
exposed open engofithe Rpgisdinaboyolidsd arahmndiniainsithe ipiegrbiraf passagaway 120 as it
passes throughd%%&&%@ﬁ%%&%@hfﬂ%@ wagqﬁdﬂsa@e%lw%@bmé@ is in alignment
with a second annular ve 17 P ssageway %egtﬂggngg%g ert'ts %I u? X e’fd gnters yoke 14 as
passageway 7 108~ %aoeeﬁd” SHLE 15 elps 0 Secure yoke pin 16 i oper position and ensure
that the annularf§Feieves &y %Pérarf? BrEiEr %I?@?ﬁ?ﬁ@ﬁt%?&‘l%s}&@%\%ypéﬁﬁ%%iff ¢S 1201D, and 15
1208. Passagewayskotieon 1208 passédithvaldh aortiomids yokdubdeaing i plisgding head 20,
where passagewsy-s@ciien d20E/makesiananguar |eainthangages abnel2br absealing element

23. Because of (g a&%\%%ﬁrgé%ﬂ%gd@aﬁfa@ama% e oRHY 'axegﬁam@ggng ,48Q, an inflation

medium may pass from inflation source 1172 to sea ing element 23, there sealing element
23. Prior tozxem&?ﬁﬁﬁsﬁ?b‘@ BIGET7O PERPESE pipe R aafRg didrieh ibe] ma&gb e%ated by opening
bleed valve 11%esignchimreotinetied to tee 18 lon passageway section 120A. Inflation passageway
160 may be constructedeitheapiranipein simil autd dsififldtoinp asstgewesly-T26shm plgw@férsred embodiment,

a supply line segfionEO0AHMS HOMABIRALON SeWeaild f.theouah salyendidkianckiea.l 80 to bulkhead
fitting 162, whicl '?i'%fr ”3 ’Ca“% %ﬁ5 With an elbow &aﬂrs‘%%‘%ﬂ}@ L 166,489 I8 communication

with a bleed valvé a vent, Bl connector 164 connects to the upper end of tubular section
1608. Tubutar sBAHBIFEHE hesgrerardist S Sear Eh e il e CHA &5 éﬁ?ﬂ%%‘%%?%n $pring and formed
relative to tubularsectigrnt208((Ratiihrredetibn F508 e fuitHe Pwirrideerslindi208vhd 190B, form a
spring-like tube fynslie:d 1dneldie dowesendofctubularGecticn 1668 conresieteBeaFitting 166 on

carrier 12.  Infef, Qﬁ%&&&%@?ﬁ&zﬂ%B%@Qﬁ\&ﬂyﬁ%ﬁﬁ%sé@&ﬁ%@tﬁmﬁgﬁe fassageway section 120C,
passageway Se%eon 001 ﬁx"”sféé*e d 59, tQaP‘ italigns, emh%ﬁﬁf ju %e%@f#‘ﬁ%fa%{%’ves 17 in yoke

pin 16. O-rings 1 prowd’e sealing enga ement e passageway as It passes through
annular grotfve 1FeRARTTEOIE I f%%%‘f)é%%@@\w SEED fg@ﬁ dﬁ?%ﬁ?f’ﬁ@“&%@% with
passageway seatioit 120Dppassagewsy seuticn 180D swakés fworariutufsgdasiitpasses through
yoke pin 16. Eagh:anasak|egismpraiarably & dgikanates g plugcdke saatzths exposed open end of
the lateral run 168 and maintains the integrity of 5 passageway 160 as it passes through yoke pin 16.
As passageway section 160D exits yoke pin 16 it aligns with a second annular groove 17. The annular
groove 17 provides continuity between passageway sections 160D and 160E. Passageway section
1608 then passes through a portion of yoke 14 andI ose 28 of plugging head 20. Because of the
physical relationship between yolk 14 and nose 28, 10 passageway section 160E makes two angular
jogs as it travels toward sealing element 63. Again, these angular jogs, as with all the angular jogs
described herein, are preferably right angle jogs. Annular groove 141 and 0-rings 143 provide
continuity of passageway section 160E between plugging head 20 and yoke 28. The annular groove
141 is located in a cylindrical portion connected to nose 28. 15Passageway section 160E exits
plugging head 20 and aligns with an annular groove 41 in yoke pin 40. 0-rings 43 provide a seal for the
annular groove 41. Passageway 160 then continues through yoke pin 40 as passageway section
160F. Passageway section 160F is constructed in a manner similar to passageway sections 120D and
160D. A plug 45 seals the lateral run 170. As passageway section 160F exits yoke pin 40 it aligns with
a second 20 annular grove 41 and enters yoke 38 as passageway section 1600. An end plate 39 helps
secure and position yoke pin 40 so that the annular grooves 41 are in their proper alignment with

passageway sections 160F and 160G. Passageway section 160G enters plugging head 60 and makes
an anadtilar ina to enaane inlet AR Nnf caalinA element AR



Because of the above described arrangement and continuity of passageway 160, an 25 inflation
medium may pass. from inflation source 113 to sealing element 63, ther(E, ){,' d£ ' (;Zaling element
63. Prior to re%\%ﬁog%g%é‘gplug 10 from the pipe, sealing element 63 may%béﬁgg‘isg't%g by opening bleed
valve 118, which is connected to tee 180 on passageway section 160A. Bleed port passageway 190
has a vent line sectid?n 190A and a&lbul r section 190B. 30 Vent line portion 190A runs from bulkhead

fitting 192 located on Sh extaria e O hetsg H ittoinﬁ‘fé’éff EVEL 16 RIG 198 is in
communication R &7 SIS0 AHEED Mg el ol eet s tbitie apper end of tubular section 1908.
Tubular section 190BIts peéferably oy stébbiube Thdhashape bha compiessipn spiiag. The lower end of

tubular section 3908k éF@aﬂwsssfem@cﬁamL%@iﬁaogam%n%?ﬁ&%@ﬁﬂ@bﬁ%ﬁﬁ&%ﬂlf%oi,s passa?eway
section 190C. Pas i 0C Is construct that it aligns, with one of the annular
grooves 17%1 yg%}('esﬁ[é}?n?é],c}!g¥ @ﬁﬁ%%% %:i%l%l a?%ef)zleﬁssgg’eav%%Delsngcq[?gar%e%g%?e\?vﬁfgﬁtﬁgkes two angular
jogs as it 5 pasSETHRFTlgh! yBRE G L RPNy 3 SBhiEmeT & B SaEropet i8R longitudinal run.
Similar to passadniyeseetidns 120 dek1icdD, Tassadedvsylise eioaniod Jaitigns with a second
annular groove e :anahenierd yokedldhaspasspgenay seaiion flo0k, Rassagewayusection 190E
passes t_hrough@ammpsg&s@k@% ANGIIQPIGLING RERE20:59 thakils.0ReN, 6R¢HL98 is exposed to
the interior jpace bedtwe%n ugagin .head§ 20 and 60. Any leakage past 10 plugging bead 20 is vented
5 Eue %n T@%ons.

by passagewayrﬁgﬁ tnrsélusﬁ ItS Bnd Referring now to Figures 14 and 15, plugging heads

20 and 60 may each NiiaE e THRERS D htkeh BT GEY AHEYiRy Leout@iaats 50, 240 in
communication sakhoa dayidr aedlic duitk Systepany TgRackers Sealsmworksloleat ia tider rBmge of pipe inner
diameters than stanslargeaalingelemeantsdesausasandanhspalingietemanisake ground for the
actual 15 pipe i@5!%943&@&%&@%&@_0&%@ﬁ@és%ﬁi%o%mh%g%ﬁ@ﬁ@fzpmgcpiygC%Qég{ients itself in a

sealing position Withméplife Pina substé';ll{ltlall glmilag manner as '[25 T;s,tand%r mseafﬁcgesign (Figures 1
to 10) and iflatiBE SEaY GESHL (BIGUrés T8 4 3 AR enare S hany oF R CORfhonents of those
designs. For exémple, Biseapiuty 10 wichiee Lacaniisime 32y okl fifagid BerspRESSHE 16 and 40-which
may have a diffexentipbysiocaliabhiiguysiiornthanitdscaaie Figd<t 27 yokas. 14, 38 and yoke pins 16, 40
used in the standard apginflaghleseaklesignsnanase 3% Art68 kidpinias 3%aed 87, wheels 34,
pivot arm 72, piyot arm wheel 74, pivot arm pin 76, spring %8, hassageways. . and 190, and
assorted hydralﬁ%r ?ﬁé’?@gﬁ%%‘é’ﬁ”ﬁg?é’ 5%“%%})%[?385 dac gfa, ?I#z%%?gr? %%a%((l)%%%g%}r%%ist rotational
loads and riftatiBFFasBeER f SrRBEREVEN BB E G oR I S EFBFRIbUER BBE M5 hd use of a standard
control bar headsto@sstesistithepispsirrd |dadly Jorsraedlsydtdpipeliffe prgssire™oes not place the
major bending leasigiimasthefitingf Thifrisacctmplisiiediby e acting bendingyloadforces through
the foot of yoke mougt 18, againstihe hottam of pine.R.and.ihtaueh camier L2naainst the access hole
in pipe P. In a pre erged %rtpgodiment, plugging heads 20 and 60 are inserted into a pipe P with 30 the
packer seals 50"8h4 245" 4 retracted or relaxed position. In the relaxed position, the outer diameters
of the packét seals 50, 240 are typically smaller than the inner diameter of the pipe P. Subsequently,
packer seal 50 is compressed between two angled surfaces 52 and 53 formed by fixed nosepiece 26
and a movable piston plate 51, respectively, on plugging head 16 20. Similarly, packer seal 240 is
compressed between two angled surfaces 242 and 243 formed by fixed nosepiece 66 and a movable
piston plate 230, respectively, on plugging head 60. The packer seal 50, 240 is compressed and
forced outwardly in a radial direction to impinge the interior wall surface of pipe P and create a bather.
5Plugging head 20 is the primary sealing mechanism and plugging head 60 is the secondary sealing
mechanism. The position of the two packer seals 50, 240 downstream from the access opening to pipe
P, enables the pipeline product to be routed through a port in the side of the housing H and provides a
means of bypassing product flow around pipe plug 10 and the work that is being done to pipe P. As in
other embodiments described herein, one 10 or more additional plugging heads 21 may be employed
in combination with plugging heads 20 and 60 (see e.g. Figures 9 and 10). Alternatively, one plugging
head 20 or 60 may be employed as a single plugger but this single plugger would not provide the
double block and bleed redundancy and safety that two or more plugging heads 20, 60 provide.



As illustrated in Figures 17 and 18, piston plate 51 on plugging head 20 is designed 15 with a
cylindrical progysinpm4having two grooves to accept 0-rings 55 and Sedereth@fsimtiar seals which
are well-known in the art). The purpose of cylindrical protrusion 54 is to enable piston plate 51 to act in
a manner similar to a hydraulic cylinder rod. The cylindrical protrusion 54, with 0-rings 55 and 56, slips
inside a cylindrical cayjfy2RQ-khesad of yoke 14 and thus completes the design of a basic,
single-acting, h){draugc cyli d?r. As illusltraﬁted. 201in Fi%ydre_ 16 ]}/oke 14 has internal passageways 120,
160 and 190 to provi é’]ﬁw@élﬁs%?]ﬁxﬁo rgtﬁfé‘éﬁﬁ}nﬁr@é%%aﬂnzn?ﬁj %ﬁ’/ﬁlﬁa% Ii“q’é%\%‘/ity 200 as well as vent 198.
Passageways 120, 160 arf?F9% ##dy be routed to yoke 14 in a manner substantially similar to that as
previously described. A plagi&glised sithgnene:df ipaisgageéwalcsaetitm 180k d@ntexthe pipe plug 10 is
set into its final sealing position ipipe fupistas.piataid lisRE bysltatilicalyapresstisized and caused to
move against packer seal 50. Pg&légga%%aﬁggiaﬂ%%@rabIy an elastorneric seal that is compliant to the
wall of pipe P. Packer seal 50 has two anti-extrusion springs 244 and 245. Hydraulic fluid is pumped
into cylindrical cavity 200 [Béated at the end of passageway section 120E in yoke 14 and pushes
piston plate 51 against paéRBISEEISD cTrHapaTIes 48 &S rrsreaiissrassatragiinst the angled surface
52 of the 30 nosepiece 26z Asdhepisiay plattuiikipushesiagaidskiheiphcielgetdn®ot the angled

surface 53 gf the piston plate Skandangled suHace pRitdNasepiess 8 distert the packer seal 50 and
cause it to distend in an outwardly radial direction until it impinges the wall of pipe P. Anti- 17

extrusion springs 244 and 245 prevent the elastomer from extruding between the pipe P and piston
plate 51 and nosepiet 82 BHGOHEEIR 285 | S5Reoreiss sHteramdiic sEnpelem R eferring now to
Figure 19, plugging lremd 28-4s:h élahirhit e oorrectssiimntédtionu@abivestd iyp kis:kehbandvay of nosepiece 26
and anti-rotation pin 2zardasepiecaldinisthargaded onto a 5 threaded shaft 210 which is part of yoke
14. An antijrotation pin 225, which is threaded and sealed into nosepiece 26, is then used to properly
orient nose 28 relative to yoke 14. The seal betyween anti-rotatiop pin 225 and nosepiece 26 may be a
pipe thread, an D-ring' é"f)fyé’gl saécemﬁll“gglf?es%? grfvu;e?leéfc Osnéparis\%%ﬁ?ﬁo%}vgncfrﬁl taléagrli% ARt-rotation pin 225
passes through a hoRssiEassepiete2nd gt 1l Em HIrster praese ofdThis #hole in yoke 14,
thereby being 10 maihidined porropiradrieritationctpheaoh bthenn opdReterdherdowdsl Figure 20,
plugging head 60 is verysinilakte Rilaaingdeac.20 Rutdaeshethaxeihe.aame fmydraulic porting.
Only passaF_%eway 16qutrias\{§Lss%QrouE%h%%ke 38 (see Figure 16). Passageway 160 provides means of
hydraulically press_urf)zn%g acy indrical cavity 235 in communication with piston plate 230. A cylindrical
protrusion 234 on piston 15 plate 230 enables piston plate 230 to act in a manner similar to a hydraulic
cylinder rod. Betausé ofpthesepserdies o fing drfafgermepisospitlygingphebtrigdirpatking seal 240 is
actuated independendlyo.af packingyseakhphidis presdes d tegiadantsystem which is inherently safer
than a system which relies upon a single fluid circuit to actuate two or more seals. The failure of one
hydraulic system 120, 160, t[:erefor_ does.not cause pipe plug 10 to 20lose all sealing integrity within
pipe P. Thi}sgre Undaﬁ‘cﬁjﬁf% gus%aécféa? e chQ e ﬁﬁlé%%Ieorggréﬁ%geéfg%?sst(ﬁ%usﬁéi Tioa}ag]w) Once the
pipe plug 10 is set infSREHPEERFERBSHSRIT P PHEO s 30 RS ally pressurized
and caused to move afaiktpecidssdbisPA0 sSimti svagyarker seal 50, packer seal 240 is preferably
an elastomeric seal that is compliant to the wall of pipe P. 25 Packer seal 240 has two anti-extrusion
springs 246 and, 247 It SANE 2SI AUEPOSERS SRHNYS: 244 A0 2A%{desc bt previously).
Hydraulic fluid is pumped into cylindrical ¢ VI]IX 23%_Iocated at the end of passageway section 1600 in
yoke 38 antpushes BEEH SSHE A5G RR S R cKEP%eal 240. The packer seal 240 is compressed
against the angled surface 242 of the nosepiece 66. Nosepiece 66 is threaded onto a threaded shaft
232. Nose 68 is held in its 30 correct orientation relative to yoke 38 in a manner similar to that as
described for nose-28. As the piston plate 230 pushes against the packer seal 240, the angled surface
243 of the piston plate 240 and angled surface 242 of nosepiece 66 distort the packer seal 240 and
cause 18 it to distend in an outwardly radial direction until it impinges the wall of the pipe. Thus packer
seal 240 creates a barrier when pipe plug 10 is setyithin the pipe.




The loads exerted by skid plates 37, 87 against the bores of the housing H, valve V and fitting F
should be redgeed:diirgsinstallation and retraction of the plugging heagisra@m&ésThe reduced loads
are due to the packer seals 50, 240 being encased between two steel members 26, 51 and 66, 230,
respectively and not exposed to the bores as are the standard sealing elements (e.g. sealing element

22). The standard sealing slements.ats daioimedbytheiaiorementoned Brres:diipg the installation
and retraction process, (s asind rcacion.oads onuie Siid plates, 31,57 Becpyse the packer
seals 50, 240 are protected, eac mgy be re-us din su selgﬂent pfugg_lrf]g apﬁ]lcations.

Referring now to Fighf&§ SPYarF 25 AUEFCREHIPHEEgh ToPHiseeiiitR: iffthEBiadabials or packer seals
can be done many diffdrantivaystoysorred hevekilleddinithe slrt: For examiphe, diyedialic hoses (not
shown) may be useddnstaaghetRering through the yokes 14, 38. A preferred embodiment-which does
not include drilling yoke pin 16 to act as a conduit 15 as previously shown in Figure 13A-includes
machining yoke arm 250 to acce '([i,fitti.n%% 1676ﬁ%%d 196. Yoke arm 25d5hils m chi?ed to accept fitting
126. Bleed fittings 205 e BEATREP I DIEEY AiF Bk SFETIRE fEAPEEE SHTLHT TS5 (see also
Figures 17 and 20). irchyingat astip ratresantbid®iock and bleed plug has been described with a
certain degree of particularity, many changes may be made in the details of construction and the 20
arrangemeft olCOMPORENERLIAULERRARIAG fiam:heshisl anchasape-pihisdiaciesure. It is
undgrstood_ that an '@a‘i’i%‘ﬁ?a%t%x?yﬁé gzlgllo%fnd blegd plug is not limited to the embodiments set. forth
herein for purposes of exemphﬂcaﬂon,gnut is to be limited only by the scope of the attached claims,
including the full range of equivalency to which each element thereof is entitled. 25 WHAT IS
CLAIMED IS: 1iA pipk pitagHiertemiperarfiypludythy eopipsiosaiskpnsobrsgebmprsily: a carrier; and a
plurality of plugging headsyhayingia: pedaiaconndating Haedo the other, at least one plugging head in
said plurality of plugging heads having an expandable sealing element; and a fluid circuit in
communication with said expandable sealin ent; a fluid provided by said fluid circuit causing said
expandable sea{lllhg eﬁé)ﬁ%ee%F SThove be v?/igglrg 51% ?%?gasglgse%%%eﬁn aﬁmee>I<iE)1§%|IJ euégposition. A pipe
plug according to Cldift fifther comprising said expandable sealing element being selected from the

group consisting of an inflatable sealing element and a compression packer sealing element A pipe
plug according e, Claimpduther.comprisingisaickiisid shasitihavingiatirst piassagaway and a second
passageway, said firstpassageway sanable PLeAIMIRG, SAfIUd 10,4 RAtiaN.oL said at least one

plugging head, an open end of said second passageway being in communication with an interior
space of the pipe when the pipe plug is in a sealing position. A pipe plug according to Claim 3 further
coltprising at least onbrifegdid festinaieSdio i dirhesapairiys PRy YHatgh=t ¥858t one of the

pivotal connections. Aqiptspbig:aiag okdisig teaCldiaiddfurtinerf pbmpridiagsat least one said pivotal
connection having an annular groove, said annular groove being in communication with at least one of

said first and second passageways. A pi e'PIu according to Claim 3 further comprising a portion of at
least one o%gsaiéf‘ first’gﬁlﬁeé)ego%éﬁ%ggga%g@\}vg%}gg@éﬁeg’ atd llfﬁ}g).ugo \%/O E‘
2010/047846PCT/US2009/038272 7. A pipe plug according to Claim 3 further comprising a piston
plate in communication withfstivhfiEstaiast agéreypaepre Ardddrpantiislesushbly etétdent, said piston

plate being moveable between afisshpasitite: arAceeotich positiekisaid expandable sealing element
being located between said RISiQR B{@égr@ngegi,ngg@@&g@do{,iggéggaqlagqgﬁm@eapwmg head.
| 30 expandable sealing element and a second pivoial connection to said
first plugging head; and
an inflation system in communication with said first and second expandable

sealing elements.
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8. A pipe plug according to Claim 7 further comprising said expandable sealing element including at
least one antisextisigisRring. 10 9.A pipe plug according to Claim 7 fusihessempisiag an
anti-rotation pin located on said at least one plugging head. 10.A pipe plug according to Claim 1 further
comprising a second plugging head in said plurality of plugging heads having a cleaning element. 15

11+ Pipe pug according 9. lalm.d esher compdelng, sl deanig. shertingiding a wire brush.
12. A pipe plug accor?XmQ 85) laim 1 turther comprising a :sk!1 plate, said skid plate 20oriented to
facilitate placement of 8aid piutal |t_a8%a§2f§id'giﬁaé ﬁ%@%?ﬁﬁ PPBEEY R P8R Sccording to Claim
| further comprising £PWHE ariiSam BIRBatm DBeirl kit Sreiceeh sached dimgreiblygirisead of said
plurality of plugging h&adss 25pidiaipipe plug for temporarily plugging a pipe, said pipe plug
comprising: & carrier; a first plugging head, said first plugging head having a first expandable sealing
element and a first piyotal connection.to said.carrier; second plugging head, said second plugging
head having a sleéconé fdlgxﬁﬁfﬁdé%%d?éaﬁgdfe gmiﬂnt%%% _a%’én gﬁagp%g. afogo %%ct%n to said first
plugging head: and aR RIS e yateifd FEaRiRemRat Tk frreada ke i rsaeBh i dxpandable
sealing elements. 21 ristopipkp o ceorehivgbedvStamiieg foritiso raod mprishdgpeatidtinfiétion system
having a first and secapsaidabis sageydymantdiliy Sicand secendpassagsaysiaankegapable of carrying
an inflation;gedium tgfgmggé@gqe%ﬁ%g@%qlégcond expandable sealing elements respectively. A pipe
plug according to Cairn 15 further comprising a piston plate in communication with said first
passageway and said expandable sealing element, said piston plate being moveable between a first
position and a s€cond PESItRHE, SaRERJATdaRIE S&uhyy ererisne vehgriedds petieen said piston -
plate and a nosepiecéd«ofksalatle sstoneqpiuggingiteadnd pipe plug according to Claim 16 further
comprising said expandable sealing element including at least one anti-extrusion spring. A pipe plug
according tg, Clagn 19 (g campipa0 . id RRRSAUSHALANRRRDSNAAL saidifid passageway

being located downstream of said fir u?,%initpy r{ead and in communication with an |nterior portion of a
pipe. A pipe plug accad}dd_ﬁqéaf% t@fgl?ﬁs PHTe j"t:d’rcﬁnﬁﬂs%“é"%%ﬁ?’f?fsiaé%%‘%@&If%ﬁlﬁgplg’égageways passing
through a portion of SEfITIFSTANTEEEEcHE PiTaraeriveefisrBsrespectively. A pipe plug according to
Claim 14 further comprising a third plugging head having a cleaning element and a third pivotal
connection to said segopg PlwgoingBRgd, A-RiRe BlUg-AGCesINEHP SlIMLAHrthergomprising said

cleaning element being a wire brush. ipe plug according to Claim 20. further comprising said third
plugging hegg?j havingD asgﬁgiﬁftaés,s%gﬁfﬁgl vﬁﬁgﬁ?na%dsaé ;J%lg%f'%gr:rsﬁm %PW{SM Eohnechts
Y.

Tespective

20. A pipe plug according to Claim 14 further comprising a third plugging head having a

cleaning element and a third pivotal connection to said second plugging head.

25
21. A pipe piug according to Claim 20 finther comprising said cleaning element being a
wire brush.
22. A pipe plug according to Claim 20 further comprising said third plogging head having
30 a gkid plate, a goide wheel, and a pivot arm.

22



A pipe plug according to Claim 14 further comprising said first plugging head and second plugging

head each haying a,skidplate and a guide wheel, each said skid plate 3idsaidsgiigewheel oriented
to facilitate placement of said first and second plugging heads respectively within a pipe. A pipe plug
according to Claim 23 further comprising said second plugging head having a pivot arm. A method of

double-blocking,g pine. iis,Melhot comRisng. Aelens Ml ignalna.Afikalugning head and a

second plugging head through a lateral pipe.  access connection, the heads b_eing}epivotally

connected relative to & GHEHTENPEEANEFIRE HFSE Bleigag Hada Ar 2 St8tPBfigging head so
that each enters a piped sohaddaadesd tirathdteratpipericeass eontdetioniarrddaligs h a direction of
product flow through ikaspigespesitiakingpthe first plugging head and the second plugging head into a
final sealinggoosition within the pipe; and expanding a sealing element on at least one of the first and

second plugging heads..A method of douhle-b cgir&%agri[pe according ta Claim 25 wherein at least
one said step o??btatlnalpgrfr?f E)S(é(i fgﬁlﬁm%iglwgtﬁ least one Sk nggltest at sﬁ&é%‘ﬁﬁy %angages an interior

portion of at least on&BPHISTRIER pipe access connection and the pipe. A method according to Claim
25 further comprising the step of venting an interior space of the pipe through a bleed port, a portion of
the bleed port bging integial sodmtirasi-eng Afisheplugging-heass: e gthed according to Claim 25

further compyising the stap, of defiating. he.sealing SlemeRkinpouol aRiged valys 4igs
access cormection, the heads being pivotally connected relative to one another,
rotating the first plugging head and the second plugging head so that each enters a
pipe connected to the lateral pipe access connection and travels in a direction
of product flow through the pipe;
15 positioning the first plugging head and the second plugging head into a final sealing
position within the pipe; and

expending a sealing element on at least one of the first and second plugging heads.

26. A method of double;blocicing a pipe according to Claim 25 wherein at least one said
20 step of rotating and positioning is by at least one skid plate that slideably engages an

interior portion of at least one of the lateral pipe access connection and the pipe.
27. A method according to Claim 25 further comprising the step of venting an interior
space of the pipe through a bleed port, a portion of the bleed port being integral to at

25 least one of the plugging heads.

28. A method according to Claim 25 further comprising the step of deflating the sealing

elemnent through a bleed valve.
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