| MPROVED DOUBLE BLOCK AND BLEED PLUG REFERENCE TO PENDI NG APPLI CATI ONS
This application is a continuation-in-part of U S. Application No.
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application. FIELD OF THE | NVENTI ON This invention relates generally
to pipe plugs, particularly plugs for use in pipelines that carry high or
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| NVENTI ON "Doubl e bl ock and bl eed” is a well-known termof art that
refers to setting two seals in a pipe and opening a bl eed port between the
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net al to-metal pluggi ng seal or the use of two independent pluggers and
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conponents; and require a |lot of equipnment to properly 10 install.
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second fitting must be instalfed upstream of the plugging seal. Therefore,
a needfexpwirenniestaliyhagardpisélulisock and bl eed plug that is | ess expensive,

smal l er and lighter weight, and easier to install than the current
approaches. None of the prior art alone or in conbination neets this need
or renders the present invention obvious. 15For additional information
relating to pipe pluggers, reference may be had to the follow ng previously
i ssued United States patents. Patent Nunmber |Inventor Title 386,446 Bail ey

Apparatus For Detecting Leaks In Soil and O her Pipes 411,978 Chi shol m Pi pe
St opper 1,181,984 Arni Test Plug 1,221, 733 Hender son




Test Plug 2,279, 257 Svirsky Expansible C osure Means For Conduits 2,812,778
Ver Nooy Pipe Line Plugger 2,886,068 Ver Nooy Pipe Line Plugger 2,906, 295
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Bi schoff et al. O osure Means For Use During Pressure Testing O Pipes or
The Li ke 3, 665,966 Ver Nooy Pi pe Plugger Pat ent Nunber Inventor Title

BACKGROUND OF THE INVENTION

“Double block and bleed” is 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 seal is holding. Any
leakage past the first seal is contained by the second seal and forced to 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 to properly

10 install. Additionally, the metal-to-metal plugging seal approach does not allow 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 alone 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 issued United States patents.
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3,774,647 Saha et al.
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4,040,450 Boundy Pipe Sealing Apparatus

4,064,912 Petrone Gas Main Stopper

4,202,377 Harrison Pipe Cleaning and Plugging Apparatus

4,505,295 Quin et 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 ef al. Tandem Seal System For Testing Pipelines

5,082,026 Smith Pipeline Plugger

5,297,581 Godfrey Pipeline Plugger

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

6,062,262 Tash Water Drain Pipe Test Plug Device
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pi pe plug according to this invention conprises one plugging head with a
sealing el ement pivotally connected by a yoke to a carrier, and a second
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head, preygnis 8 halt id8nOfoshiBSnS 6@hé PBe Blu8RBMIrSthe pipe, thereby causing the
sealing elements to rotate into their final sealing position within the pipe. A stabilization pad,
connected to a nose of each plugging head, prevents deformation of the sealing elements.

15 A spring-loaded pivot arm, pivot pin, and pivot wheel connected to the second plugging
head allow the yoke that connects the two plugging heads to rotate freely into its proper position
within a pipe. The pivot arm also has an outward-facing raised taper projection located behind
the pivot wheel that helps prevent the pivot wheel from becoming entrapped in a pipe access
connection when installing the pipe plug into the pipe or removing the pipe plug from the pipe. A

20 guide wheel connected to the first plugging head helps prevent the first plugging head and the
yoke connected to the carrier from becoming entrapped during the installation or removal process.

The pivotal arrangement of the plugging heads may be expanded to include a third
plugging head. The third, or lead head, includes the pivot arm. All three plugging heads may
include sealing elements. Alternatively, only the first and second plugging heads may have

25  sealing elements with the third plugging head having a cleaning element such as a wire brush.
The wire brush serves to sweep away debris ahead of the pipe plug.

The guide wheel connected to the first plugging head may be replaced by a skid plate that
slideably engages the access connection and helps prevent the first plugging head and the yoke
connected to the carrier from becoming entrapped during the installation or removal process.

30  Similarly, the guide wheel on the second plugging head may be replaced by a skid plate that helps
prevent entrapment and also slideably engages a portion of the pipe at some point during
positioning of the pipe plug. Skid plates may also be used in place of guide wheels when three
plugging heads are used.



15 A spring-loaded pivot arm pivot pin, and pivot wheel connected to the
second pluggi ng head allow the yoke that connects the two pluggi ng heads to
rotat e frwel2g10/mrssci ts proper position within a pipe. TiReTaiSe@v/0382M2 al so
has an outward-facing raised taper projection |ocated behind the pivot

wheel that hel ps prevent the pivot wheel from becomi ng entrapped in a pipe
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pl ates may al'so be se§ In place of gulde wheels when three pluggi ng heads
are used. claims. The sealing el enents used may be an expandabl e seal i ng
el ement such as an inflatable sealing elenent or a conpression packer
sealing elenent. An inflation system supplies an inflation nediumthat
travel s along a passageway and inflates the expandabl e sealing elenment. A
portion of the passageway is external to the plugging head and may be a
tubi ng. Another portion 5 of the passageway may be internal to the pipe
pl ug, passing through parts of the carrier, yoke, and yoke pin (in the case
of the first sealing elenent) and into the plugging head. The yoke pin may
i ncl ude an annul ar groove that provides continuity for the passageway as it
exits the carrier and enters the yoke. A simlar passageway may al so be
provided to inflate a second or third expandable sealing elenent. A third
passageway- whi ch may al so pass through the carrier, yoke, 10 and yoke
pi n-provides a bleed port for any | eakage past the first inflatable sealing
el enent . A better understanding of the invention will be obtained from
the followi ng detail ed description of the preferred enbodi nents taken in
conjunction with the drawings and the attached clains. BRI EF DESCRI PTI ON
OF THE DRAW NGS Preferred enbodi mnents of the invention will now be
described in further detail. OQher features, aspects, and advantages of the
present invention will becone better understood wth regard to the
foll owi ng detail ed description, appended clains, and acconpanyi hg draw ngs
5(which are not to scale) where: Figure 1 is an isonetric view of the pipe
plug. Figure 2 is a reverse isonetric view of the pipe plug. Figure 3
is an isonetric view of the pipe plug inits final sealing position within
a pipe having a bleed port. 10Figure 4 is a view of the pipe plug inits
final sealing position within a pipe. Figure 5 is a view of the pipe plug
as it is being lowered through a pi pe access connection. Figure 6 is a view
of the pipe plug as it begins its transition into the pipe. Figure 7 is a
view of the pipe plug as it travels along the pipe. Figure 8 is a
view of the pipe plug as its plugging heads and their sealing el enents
begin 15to rotate into a 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 hel ps
prevent the yoke and head from becom ng entrapped in the access connection
to the pipe during installation and refoval. Figure 10 is a view of the
pi pe plug with an additional head that includes wre brushes to 20 sweep
debri s ahead of the plug. Figure 11 is a view of the pipe plug having
two plugging heads with inflatable sealing elenents. A bundle of steel
tubes fornms part of two passageways that each supply a source of inflation
to one of the sealing elenents. A third passageway provides a bl eed port.
Figure 12 is a view taken along section line 12-12 of Figure 11. Bul khead
fittings connect
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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 clements. 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 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.
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Figure 15 is a view of the pipe plug as it would appear in a ready-to-seal position within a
pipe (not shown). Each packer sealing element resides between a moveable piston plate and a
fixed nose. The piston plate and nose protect the sealing elements during installation and
removal.

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

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

Figure 19 is a partial cross-sectional view of the trailing plugging head. The plugging
head is held in its correct orientation by an anti-rotation pin that threads into the nosepiece, piston
plate and yoke.

Figure 20 is a partial-cross sectional view of the leading plugging head.

Figure 21 is an isometric view of the pipe plug illustrating an alternate porting
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.
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65 Inlet 160 Inflation Passageway 17 Annul ar G oove 66 Nosepi ece 162
Fitting 18 Yoke Mount 68 Nose 164 El bow 19 0-Ring 70 Stabilization Pad 166
Fitting 200Rhuygrssg Head 72 Pivot Arm 168 PCT/US2009/038272

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 Yoke 63  Sealing Element 141  Annular Groove

15 End Plate 64  Mounting Plate 143  O-Ring

16 Yoke Pin 65 Inlet 160 Inflation Passageway

17 Annular Groove 66 Nosepiece 162  Fitting

18 Yoke Mount 68 Nose 164 Elbow

19 O-Ring 70  Stabilization Pad 166 Fitting

20 Plugging Head 72 Pivot Arm 168 Lateral Run

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 Mounting Plate 78  Spring 190 Bleed Port
Passageway

25 Inlet 80  Pivot Arm 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 87  Skid Plate 200 Cylindrical Cavity

34 ‘Wheel 90 Sleeve 205 Bleed Fitting

36 Guide Wheel 92  Fitting 210 Threaded Shaft

37 Skid Plate 94  Port 220 Cylindrical Protrusion

38 Yoke 102 Cleaning Element 225 Anti-Rotation Pin

39 End Plate 104 Brush 230 Piston Plate



Lateral Run 21 Plugging Head 73 Projection 170 Lateral Run 22 Sealing
El enent 74 Pivot Arm Wheel 180 Tee 23 Sealing Elenent 76 Pivot Arm Pin 181

Tee 24 Mowotng4R4ate 78 Spring 190 Bl eed Port PCT/US2009/038272
40 Yoke Pin 108 External Port Fitting 232  Threaded Shaft
41 Annular 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
53 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 Passageway 250 Yoke Arm
57 O-Ring 122 Fitting 255 Yoke Amm
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 pivotally connected to each other by a yoke

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

carrier 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 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 typically used to
temporarily block a pipe P.

10 Plugging head 20 includes a sealing element 22, 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 into its proper position within the pipe P, a pivot arm 72 is
rotationally affixed to nose 68. The pivot arm 72 includes a pivot wheel 74, pivot arm pin 76,
and spring 78. The spring 78, along with two pivot arm stops 80 mounted to nose 68, allows
the pivot arm 72 to rotate 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 conmection to pipe during
installation of the second plugging head 60. A stabilization pad 70 mounts to nose 68 at a
location substantially opposite that of pivot arm 72. Stabilization pad 70 helps prevent
deformation of sealing element 62 by countering the rotational moment generated by seal
force about yoke pin 40.

Referring now to Figures 3 and 4, pipe plug 10 travels downwardly through an access
connection—typically comprised of a housing H, sandwich valve V, and fitting F—until yoke
mount 18 comes to rest on a bottom portion of the pipe P, with plugging head 20 and
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, 32B, 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 its
final sealing position, its outer surface is engaged with the inner wall of pipe P and wheels
82, 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. Fitting 92 may be connected to a sleeve 90 welded around
the pipe and located downstream of the pipe P access connection. 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 housing
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
lowered into the fitting, yoke 38 continues to rotate about yoke pin 40 until wheel 82
impinges a bottom portion of pipe P. As illustrated by Figure 7, the rotation of yoke 38
continues until wheel 84 and then wheel 86 impinge on a bottom portion of the pipe. As

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

11
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pipe P. As illustrated 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 to 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 begins its transition into position within pipe P as wheels 32A and 32B
impinge on a bottom portion of pipe P, causing 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 a bottom portion of pipe P, causing
10 yoke 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 plug 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
plugging head 60 may include a sealing element 62 or a cleaning element 102. Cleaning
element 102 is preferably a wire brush-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 forced 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 surface of nose 28. The skid plate 37 may be
constructed of suitable materials ranging from thermoplastic to brass. As pipe plug 10 is
25  lowered into the access commection to pipe P, skid plate 37 comes into 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 constructed 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,
plugging head 21, and then plugging head 20, begins 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 rotate out of the way. The plugging heads 20, 21, and 60
then become oriented into their final sealing positions in a manner similar to that previously
described.

5 Referring now to Figures 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 tank or a pump. Two passageways 120 and 160 connect the
inflation sources 112 and 113 respectively to the sealing elements 23 and 63, and a third
passageway 190 provides a bleed port. Valves 115 and 117 provide a means of isolating 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
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

20  to an external supply line of passageway 120.

After pipe plug 10 has beeh properly oriented within pipe P, inflatable sealing
elements 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. Passageway 190 provides a bleed port. Depending on
the pipeline product, the bleed port may vent to a reservoir (not shown) or 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 bleed valve 119 and a

30 vent. Fitting 122 is in communication with an elbow connector 124 that connects to the
upper end of tubular section 120B. Tubular section 120B is preferably a steel tube in the
shape of a compression spring. The lower end of tubular section 120B connects to 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 annular grooves 17 in yoke pin 16. O-
rings 19, which are located on either side of the annular groove 17, provide sealing
engagement and help to maintain the integrity of passageway 120 as it enters yoke pin 16.

Within yoke pin 16 is passageway section 120D. Because of the physical
arrangement of carrier 12, yoke 14, and plugging head 20, passageway section 120D makes
two angular jogs as it passes through yoke pin 16. Each angular jog is preferably a right
angle jog. Fabricating one of the angular jogs in yoke pin 16 requires drilling into an end of
yoke pin 16 and creating a longitudinal run 128. A plug 13 seals the exposed open end of the
longitudinal run 128 and maintains the integrity of passageway 120 as it passes through yoke
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 annular grooves 17 are in proper alignment with passageway sections 120C, 120D, and
120E. Passageway section 120E passes through a portion of yoke 14 and into plugging 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
inflating sealing element 23. Prior to removing pipe plug 10 from the pipe, sealing element
23 may be deflated by opening bleed valve 119, which is connected to tee 181on passageway
section 120A.

Inflation passageway 160 may be constructed in a manmer similar to inflation
passageway 120. In a preferred embodiment, a supply line section 160A runs from inflation
source 113 through valve 117 and tee 180 to bulkhead fitting 162, which is in communication
with an elbow connector 164. Tee 180 is in communication with a bleed valve 118 and a
vent. Elbow connector 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 tubular section 120B. Tubular section 160B, itogether with sections 120B and
190B, form a spring-like tube bundle 114. The lower end of tubular section 160B connects to
a fitting 166 on carrier 12.

Internal 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 annular

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

14
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has it passes through annular groove 17. Within yoke pin 16 is passageway section 160D.
As was the case with passageway section 120D, passageway section 160D makes two angular
Jogs 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 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 160E then passes through a portion of yoke 14 and nose 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 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 plugging head 20 and aligns with an annular 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 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 160G. 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 inlet 65 of sealing element 63.

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, thereby inflating
sealing element 63. Prior to removing pipe plug 10 from the pipe, sealing element 63 may be
deflated 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 from bulkhead fitting 192 located on an extemal 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 tubular section 190B. Tubular section 190B is preferably a

steel tube in the shape of a compression spring. The lower end of tubular section 190B

15
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Passageway section 190C is constructed so that it aligns with one of the annular grooves 17
in yoke pin 16.

Within yoke pin 16 is passageway section 190D, which makes two angular jogs as it
passes through yoke pin 16. A plug 13 seals the exposed open end of the longitudinal run.
Similar to passageway sections 120D and 160D, passageway section 190D aligns with a
second annular groove 17 and enters yoke 14 as passageway section 190E. Passageway
section 190E passes through a portion of yoke 14 and into plugging head 20 so that its open
end 198 is exposed to the interior space between plugging heads 20 and 60. Any leakage past
plugging head 20 is vented by passageway 190 through its open end 198.

Referring now to Figures 14 and 15, plugging heads 20 and 60 may each include a
compression packer seal design having a packer seal 50, 240 in communication with a
hydraulic fluid system 110. Packer seals work over a wider range of pipe inner diameters
than standard sealing elements because standard sealing elements are ground for the actual
pipe inner diameter. The packer seal design embodiment of pipe plug 10 orients itself in a
sealing position within pipe P in a substantially similar manner as the standard seal design
(Figures 1 to 10) and inflatable seal designs (Figures 11 to 13) and shares many of the
components of those designs. For example, pipe plug 10 includes a carrier 12, yokes 14 and
38, yoke pins 16 and 40-—which may have a different physical configuration than the carrier
12, yokes 14, 38 and yoke pins 16, 40 used in the standard and inflatable seal designs—, nose
28 and 68, skid plates 37 and 87, wheels 34, pivot arm 72, pivot arm wheel 74, pivot arm pin
76, spring 78, passageways 120, 160 and 190, and assorted hydraulic fittings. Each nose 28,
68 includes a stabilization pad 30, 70 to resist rotational loads and rotation about the
respective yoke pin 16, 40 as previously described. The use of a standard control bar head to
resist the pressure loads generated by the pipeline pressure does not place the major bending
loads into the fitting F. This is accomplished by reacting bending load forces through the
foot of yoke mount 18 against the bottom of pipe P and through carrier 12 against the access
hole in pipe P.

In a preferred embodiment, plugging heads 20 and 60 are inserted into a pipe P with
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, respectively, on plugging head

16
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113 res pecﬁﬂléégllt shifr dﬂvrhea 5?’?‘:@1111 9:11%!31% 1%115& leafﬂﬁ]d gt%u AWl nBreledh b bgssageway
190 provides a Dblee ves 115 an pr ovi e a neans of isolating
and cont r obdelsnghe fidurg @ﬁomab?d@whe pstoml2e. 16P dbqr%fed, dogs hah Fuse piphplep Lt tees 112
and 113¢ r ﬁ>§eoz§l%tedlf&’1§ knyegn 1%1%11 Mﬁe Iﬂ-lﬁlls(}@&\‘lﬂﬁ@flsﬁls% angrodr 1ORfidild 19 any

| eakage out of th g descri bed bel ow, each passageway
120, 160, dﬁamm@@mwﬁé1@dé vari ous flttlngs and connectors, with sone

portions of thepasssgerry 5o k2 intd OinaadlinkHsiRassipie Pl ﬁ&@ughteebeﬁent s of
pi pe plug 10. For, ease of description and refereﬁgﬁg ar.i ous sections of
t

each passaﬁgﬁﬁwa?em“Tﬁﬁda‘%Hm¥§@°ﬂgve%ﬂ%%ﬁwﬁpﬁﬁ 1@#”&8?? Wt ons. For
exanpl e, 136)padkef ££124CQ preferably ax tladtciadric SeHd fHayislcompliaat topaswapeiyaye B.20.

After pipe s been. proper| r 1.t hi n I P inflatable
sealingselgﬁgﬁ gﬁg@?E dW%§thngﬁ?ﬂ%P§ &%éngéfh?Q%88ﬁc@PW“@PW°ﬁ Series, so
t hat they goings 24htual 226 (deagibedpretiomtydl Bﬁmwbﬂmd@rpgagm iat cyideical ozvigur f ace of
pipe P. In &89 N :

B er abl v 2bLRY P RYEES: gplaag%gew s n Dl 8 Pit 4l luafeg BROIBALI by
25 way of mmla)gémagpsl 20.0Thamdcke6 gal mmgmewepyd msﬁh@mg&égurﬁaob?@ed port.
Dependi ng ?x@ n&sja eddicBENbEY 1eperé%qyﬁﬁeadéd gtoba! tﬁl%gdeggﬁatft TABY N$ Qs i Ridini@SEr voi r
(not shown o anbi en Considering inflation passageway 120 first,
a suppl9 | P%@c@é@mﬁt@ﬁ ralatiya to wieks 3Brip mmamqrmlbht%fbﬁraé desrbediipr msgyBS-val ve 115
and tee 18}&5 b p@s’tﬂn@ﬁ@gﬁ bﬁsﬁésr&alﬁs?c%hel e §6h1 90, ARk @rigte@ lsBidce 245 baar of

housi ng H. Tee is in conmunication with a bleed valve 119 and a 30
vent. FittPifgn 15112@ Zi‘%anﬂ angleshavfpge 24t PiotessRicEhoGstet %W%‘B‘rﬁﬁ@&f‘% podiosses pat
connects to the upper end of tubular section 120B. Tubul ar section 120B is
preferably a steel tube in the shape of a conpression spring. The | ower end
of tubular section 120B connects to a fitting 126 on carrier 12. Internal
to carrier 12 is passageway section 120C. Passageway section 120C is
constructed so that it aligns with onel®f the annul ar grooves 17 in yoke
pin 16. 0- rings 19, which are | ocated on either side of the annul ar groove
17, provide sealing engagenent and help to maintain the integrity of
passageway 120 as it enters yoke pin 16. Wthin yoke pin 16 is passageway
section 120D. Because of the physical 5 arrangenent of carrier 12, yoke 14,
and pl uggi ng head 20, passageway section 120D nakes two angular jogs as it
passes t hrough yoke pin 16. Each angular jog is preferably a right angle

j og. Fabricating one of the angular jogs in yoke pin 16 requires drilling
|nto an end of yoke p|n 16 and creatlng a Iongltudlnal run 128 A plug 13

o s T o Y b1 A NS o

60



15 120E. Passageway section 120E passes through a portion of yoke 14 and
into pluggi ng head 20, where passageway section 120E nmakes an angul ar j og
and engag®e 2ar/d4md4et 25 of seal i ng el ement 23. Because @CTiUse00los82a2

descri bed arrangenent and continuity of passageway 120, an inflation nmedi um
may pass frominflation source 112 to sealing element 23, thereby inflating
seal i ng eleneq 2 Prior to renoving pipe plug 10 fromthe pipe, sealing

el ement 2073 ﬁﬁ?gﬂ'e R AL dadR) IGRERR MEFlT BEinsen by evallig, theppipe h Thus

connect ed pakéreeil 118)1cr@l:'bs PBSEAC/GAYipS FIGk | @R sck 4 the pipe. | NF 1 at i on passageway

160 may be con in a | ar nflation passageway 120. In
a preferred enb 8iLII erméd %%ff ‘aat?si %'e S'btﬁ %@fBSAOf th bousing K, Valyg gt i on
sour ce 113amhmnmghdmaMW&r&i@mhmdmgeemmﬁﬂnhmi&uhhbﬁadmémhggmgh&QQZOwhlCh is

in co ni gat n, el. bow connect

cormumﬂéat ?gnh\% t ‘ﬁée(wﬁ% ee% @Sltc{/@e ﬁ%er Se% g({ \%éﬁ?elnﬁr’ﬁ%s\%?g?%ﬁe&t?% Fedea
connect s t gembres Upphérned 280, repbrtively agbnt exposdiGO Bie bhudsuk are tsegtidad 160B is
preferably f or med

el ative | S ar b deE Ok DEhoR, Pl Bl RLARE HERRRPLE AR {0
sections lﬁeﬂhmmﬁﬁﬂﬁﬂﬁowxﬁwmgﬁ@pﬁﬁﬂ@mnﬁkbﬁtubelbuwﬁ&émammmngh@mkmmer end
of tubular lﬁ&%'tﬁ%r'skfh -s@NEe %@au&@thg’gﬂ:kél sbdid §09246P8 ehc%rm%%

Internal to carrier IS passagemay section 160C. nl ar to ssageway
sectl0H012GG$“HE§§§@@Wﬁ9h§@%&ﬂm catigC i s constructed so that it aligns with

one of the annuetdrifROVEFigutesi2! MOKE, B Muid Bircldr dekiBYFor ke PR HsABLREA! | NY
engagenent for the passageway 120 has it passes through annul ar_groove 17.

W t hi n yok&2l5i°R Pasger sgaly, satshe fone (rawp ditfergnf vwae By soiaeofp skillgdain dhesat W
passageway e:a6gle] BidratROhdses A SAGR) @MY DE Gbdd Gittehd 0D drleeBrobMOtha pgtds 84, | 0gs as

it passes rou n 16...Each an raply a lght angl e
Fogh A b uth reP B iy soth Gee i Bt o BlkoRe BRTAR lirhiaiing

mai nt ailfs hdyeevicutle ghidwinyin Bfguio 1pAS SR eieayiachtifhggskd 4rmPas sescépfivinghl6goke pi n
;2cond anmﬂdpl?g ?%gmgxf gtgelghnu(mq%ﬁTm%¥2¥qy&erV| b65§éL¥|nu ;hbgtmeen
passag ewayblsemn oo cH1G@Ex A paititSTE. anwaws@emylggeeﬁ g1 2060E t hen passes

e iyarcar s a7 A AMLAOSE Rl EldaLr g g a8, Secpuoe o
section 16@@«@&@%9wtﬁanwb'azhaqg@gmasa§e uadet in e flafails ofraprestraasion |an<gﬂ?él ement

63. Agapn, ,idae n%}g%ﬁc;neb@g/ﬁhou@&p\ﬂhhg £16th et spr?it AL RTor kRO 8scHiRSE! ttbed
herein, are preferably right 'ﬁ Annul ar %goove 141 and 0O-rings 143

provi de coist indgisiogd dhatrﬁés%@ﬂﬁéf%@ét ok agokessepliget Mt uBisdgindad 20 and

yoke 28. ThgpRAmklsas: refinRyeh itdurpsted FenBfitatioR bayik tWNinGRH o9 by iven
connected to nose 28. 15Passageway section 160E XItS gé%g%lgg%head 20 and

al i gns wi t Froroldhmittechied glaisey BElading the Jigl wngs ‘HG%}V VY i Ve a seal
for the anpuieafis@iiigeyve 41. Passageway 160 then continues through yoke pin
40 as passagemay section 160F. Passageway section 160F is constructed in a
manner 2imilar to passageway sections 120D and 160D. A plug 45 seals the

| ateral run 170. As passageway section 160F exits yoke pin 40 it aligns
with a second 20 annul ar grove 41 and enters yoke 38 as passageway section
160G An end plate 39 hel ps secure and position yoke pin 40 so that the
annul ar grooves 41 are in their proper alignnment with passageway sections
160F and 160G Passageway section 160G enters pluggi ng head 60 and nmakes an
angular jog to engage inlet 65 of sealing el enent 63. Because of the above
descri bed arrangenent and continuity of passageway 160, an 25 inflation
medi um may pass frominflation source 113 to sealing el enment 63, thereby
inflating sealing element 63. Prior to renoving pipe plug 10 fromthe pipe,
sealing element 63 may be defl ated by opening bl eed val ve 118, which is
connected to tee 180 on passageway section 160A. Bl eed port passageway 190
has a vent |ine section 190A and a tubular section 190B. 30 Vent I|ine
portion 190A runs from bul khead fitting 192 | ocated on an external surface
of housing Hto bleed valve 116. Fitting 192 is in conmunication with an

el bow connector 194 that connects to the upper end of tubular section 190B.
Tubul ar section 190B is preferably a steel tube in the shape of a
conpression spring. The | ower end of tubular section 190B connects to a
fitting 196 on carrier 12. Internal to carrier 12 is passageway section
190C. Passageway section 190C is constructed so that it aligns with one of
the annul ar grooves 17 in yoke pin 16. Wthin yoke pin 16 is passageway
section 190D, which makes two angular jogs as it 5 passes through yoke pin
16. A plug 13 seals the exposed open end of the longitudinal run. Simlar
to passageway sectlons 120D and 160D ~passageway sectlon 190D allgns with a

o o — o o M. o S . - A NN




15 pipe inner diameter. The packer seal design enbodi nent of pipe plug 10
orients itself in a sealing position within pipe Pin a substantially
sim | ar maorero/m@s4sshe st andard seal design (Figures 1 tecras:emassnil atabl e
seal designs (Figures 11 to 13) and shares many of the conponents of those
designs. For exanple, pipe plug 10 includes a carrier 12, yokes 14 and 38,

yoke pins 16 a §%€ have a different physical configuration than
the carrier QﬁgAQ L§H@§§¥%8 and yoke pins 16, 40 used in the standard
and infl at abl e /sgipd plaefi gmporarilp phggidda fipd sBBpipsKudcdipatiag 37 and 87, wheels
34, pivot arm 72, plvot arm wheel 74, pivot armpin 76, spring 78,

passageways 120, 160" HNG T@O and assorted hydraulic fittings. Each nose
28, 68 includes a sadbwhWZQPManpaﬂdﬁmwmga;m@uﬂeemﬁ&mﬁehabhﬁﬂahajaads and

use of 5 otandard cont r Sras Pi@AG Rl sciie A PRt B R RE T T
gener ated by the pipel i serapiablesenliog deesntnot pl ace the najor bendi ng | oads

into the fitting F.,,dhis is acconplished by reacting bending |oad forces
t hrough the foot of yoke nmpunt 18 agai nst the bottom of pipe P and through
carrier 12 against %¥8d gridscopguaication yiith gaitbexpppiable sralingtleaadterbodi nent ,

pl uggi ng heads 20 anghiProdiied by @RS ifdlcitcdi CaBing kHE e aiMabid s3%nk BEmBACKET
seal s iﬁ and 240 in a retracted or relaxed position. In the rel axed

poSi t i t he outer d|aHEF@F?“@?mFHEU%E@?%¥m§e%¢@“%@mmgﬁH“5W% typically
smal l er than the inner dlaneter of the pipe P. Subsequently, packer seal 50

is conpressed het.ween two_an ces 52 and 53 rmed by fixed
noseprgce 6 a lﬁﬂﬁﬁVESF@n% (ﬁ bﬁgﬁecgﬂan@§ﬁg8ﬂF bVS&@Wg FEREti ng head
20. Simlarly, bgag Isﬂéctesieﬁcbm 280 gioBp CORRIMS5Leh RElwERMAIM adghednsur faces

242 and 243 forneqsg M%msa&es%%ne%e 66 and a novabl e piston plate 230,
respectively, on % ugg KeRge he packer seal 50, 240 is conpressed

and forlged outmardly in a radial dlrection to inpinge the interior wall
surface of ; pi pa A0 £L6aHSE (RCRR TGk ARLHAGL 00 REA:AR defik 1%:RT | MBI
seal i ng nechanl m an pl ugg ¢ econ ary seal | g nmechani sm
The position opwﬁﬁewuwmdpaqw p@éﬂﬂ@W5®KL®wOMﬁ@mm@YPeahmbquwmhemaccess
openi ng to pi P to SNARRSHA a@néael B SRR edd, b opebénqmgldtéaéo%gh a port
in the side of the housing H and _provides a neans of byp aSS|n? product fl ow
around pi pe pl BYSeEOVERSINE e coRRIIRen Wilsanateriey sereaef the Pipe plicrpthe pipe i n ot her
enbodi pgnt s degmk kel sdABiflodiioPne 10 or nore additional plugging heads 21
may be enpl oyed rn conbination with pluggi ng heads 20 and 60 (see e.qg.
Figures 9 and 10). Alternatively, one plugging head 20 or 60 may be

enpl oyed ag a gipigd pluphttgfialy B Wlaikhld SriSérn@hpriPlgugaest weudftaiaalrstpndvi de t he
doubl e bl ock and (%@ed redundanc and %afet y that t nore pl uggi ng

heads 20, 60 pPEYHTESS2HYYTRIFLE! af \gasepug f g Pvpta Q?P&n"fgonspl ston plate 51

on plugging head 20 is designed 15 mnth a cyllndrlcal protrUS|on 54 havi ng
two grqpves to,accept O- r| 5 6 ther ich are
mell-kg%mn§|n BPyP %? Mﬁ% %J?g%%% %Emﬂ& PCE baffﬁ%ﬁ%n w?s to
enabl e piston p¢racce105hattlrtg gcinnilar gomnwei a@ulm i;ravvetlmua ihydmauhicagiozy| i nder
rod. The cylin gs 55 and 56, slips inside a
cylindrical cagﬁ%ga ?EF%ﬁgﬂgn ﬁ?&hgesgﬁﬁsgnd t hus conpl etes the design
of a basic, single- actlng hydraul i c cyllnder As illustrated 20 in Figure
16, yoke 14 hag fint@naborBas RAUSHEY Rirthd QompmBthed B%rti]o%%f%ﬂeé%{ O f#Saifeans  of
hydraullcally ressur|2|ng cylindrical cavity 2 as well as vent 198.
Passagéfhays 128r5t%(§e°aﬁhpai@eeW§/b%artt9ﬂ’tged to yoke 14 in a manner
substantially simlar to that as previously described. A plug 59 seals the
end of passageway section 190E. Once the pipe plug 10 is set into its final
sealing position in pipe P. piston plate 51 is 25 hydraulically pressurized
and caused to nove agai nst packer seal 50. Packer seal 50 is preferably an
el astoneric seal that is conpliant to the wall of pipe P. Packer seal 50
has two anti-extrusion springs 244 and 245. Hydraulic fluid is punped into
cylindrical cavity 200 |ocated at the end of passageway section 120E in
yoke 14 and pushes piston plate 51 agaidnst packer seal 50. The packer seal
50 is conpressed agai nst the angled surface 52 of the 30 nosepi ece 26. As
the piston plate 51 pushes agai nst the packer seal 50, the angl ed surface
53 of the piston plate 51 and angl ed surface 52 of nosepiece 26 distort the
packer seal 50 and cause it to distend in an outwardly radial direction
until it inpinges the wall of pipe P. Anti- extrusion springs 244 and 245
prevent the elastoner from extrudi ng between the pipe P and piston plate 51
and nosepi ece 26. Thus packer seal 50 creates a barrier within pipe P.



Referring now to Figure 19, plugging head 20 is held inits correct
orientation relative to yoke 14 by way of nosepiece 26 and anti-rotation
pin 225. WoepmieeE626 is threaded onto a 5 threaded shaPCTAB@osBs2M2 i s part
of yoke 14. An anti-rotation pin 225, which is threaded and sealed into
nosepi ece 26, is then used to properly orient nose 28 relative to yoke 14.
The seal betmeen anti-rotation pin 225 and nosepiece 26 may be a pipe
thread, an’0-ri’hRjPERILE spgording & Eaigy @‘“?te})coﬁP“SB’cgﬁé’r‘St%rela‘fte ARG n t he
art. Anti-r ot atwitansajdi firs22Ssapaagemd tshit eughaddld@hng aetﬁmaatde@ao@@lmet hr ough a
hol e in piston Iate aﬁqﬁ ntoﬁa hol.e in yoke 14, thereh¥ be|%%

mai nt ai ned in B%é’?o"?) 5P on OFsh Pason zB‘fil‘f’e?e"on posttigas s34 PHERBW t o

Fi gure 20, pl ugeilingcheead bellg ilgate bytwsdnndaldagistérOplple Wgd ia ngsdpraclo2idoatt does
not have the s rauli.c porting. Only passageway 160 travels through
yoke 38§(see Fﬁggfqu8$y£¥%§£agemay 160 provides neans of hydraulically
pressurizing a cylindrical caV|ty 235 in comuni cation with piston plate
230. A cylindrig i | i ston
pl ate 230 %o aétﬁ+hﬁé£%%ﬁ§% %ﬁtgﬁﬂ?%%g ﬂjéé P%%%néﬁln e?geﬁ%mRBecause
of the separat@wbdmgﬂﬁgﬁawwaW@@ﬁ@ﬁpnﬂmmplugglng head 60, packing seal 240
is actuated independently of packing seal 50. This provides a redundant
system which is inherently safer than a systemwhich relies upon a single
fluid ¢Prclit toPBCPBREECRS toFlaip  dukhen panprivhe 2% apti-ipfadion pinderateR plr aul i ¢
system 120, 16@sid ithekehepRegiao@sd.not cause pipe plug 10 to 20l ose al
sealing integrity within pirpe P. This redundancy is also a feature of the
i nfl atabl e seal designs (Figures 11 to 13) Once the pipe plug 10 is
set into it fiAygpe ﬂe@.&dc&gm@(ﬁtsﬂain@m fiirthePdop@rifing b plideiictheZBM shid

hydraulically e aused to. noye a ai nst packer seal 240.
Simlar to pac%&’ﬁ1 £Pﬁ§€“§ﬁ?@§8rm§é§ha %referably an el astomeric

seal that is conpllant to the wall of pipe P. 25 Packer seal 240 has two
anti-extru |on s 246 a 247 -t serve S springs
244 and 24 ( de r%]ac%ormg {C(}ICJESI 10 f@ar QTPpising ﬁald! c Gcamng el@me (:PCFUdtné
cylindrical cavmmybﬁeﬁ | ocat ed at the end of passageway sectlon 160G in
yoke 38 and pushes piston plate 230 agai nst packer seal 240. The packer

seal 240 is conpressed against the angl ed surface 242 of the nosepi ece 66.
Nosepi ece &6 i ¢ pihy eldedcopinsotoaCleinm bderthdr etmepiising 3xkid\plafe B8l tked plated in its
30 corpgct ori %ﬂt@édrtaﬁatletaﬁacy@at efs\rfahﬁnﬁﬁy bR BROAL withilh bk, t0 that as
descri bed for nose 28 he piston plate 230 pushes agai nst the packer
seal 240, the angled surface 243 of the pi ston plate 240 and angl ed surface

242 of nosepi egg 1}@@)] % Aetddihg fo@atﬁa%ﬁi’er ERisidd D pirbrdns Aafivot drmtteindi st end in

an outwardly ra Irection un t he of the pipe. Thus
packer seal 24@"’6?‘%%&%]531‘1&‘3%‘%%1“& IGWE??lJﬁq‘B‘ tg g@ugﬁgl ’§aJ§et wi thin the pipe.
The | oads exerted by skid plates 37, 87 against the bores of the housing H,
val ve V and fitti.n houl d he reduced dur i.nstal l.ation and refraction
of the?pl ugdgl ngd* 1R g’&‘égébtem%or yp]’t*ﬁ%ngraelﬁ?fc%é‘l}i’l ea}ﬂ’ég RIE"HYE to the packer
seal s 50, 240 bei np @nizased bet ween two steel nenbers 26, 51 and 66, 230,

respectively and not.expose i ng

el ements (e.g. seal%?ﬁt ﬂ%?ﬁg %ﬁi%g%hQﬁﬁﬁé?gﬁﬁg %m%ﬁﬁ? g&g e%ﬁ%@@gare
deforned by the aforenenkm@ﬂemi®6$HBWMMpmmgmvmeSmdsmahtat|on and refraction
process, thus cau5| s I S 7 cause the
packer seals 50, 24 %%gégﬁ%gﬂ%tgﬁg 3§£ﬁ&%g§%hMgug ?%gugééllﬁ %ﬁbgequent

pl uggi B appl i cations. cxpandaRefsesling wlymaehynd ¢ EPYdrREC S PorfeiopZo stife f | ui d
circuit design for use WdpPuiddRiahle seals or packer seals can be done
many different ways by someone skilled in the art, For exa ydraul i c
hoses (not shown) ﬁﬂyn%%wﬁéﬁﬁm}W§P€§HmﬁﬁdeW¢ﬁﬁ@f?ﬂﬁﬁﬁéﬁ”?%%“?%ﬁ 14, 38.
A preferred enbodi nent - whligdeldas not i nclude drilling yoke pin 16 to act
as a conduit 15 as previously shown in Figure 13A-includes machi ning yoke
arm 250 to accept fittings 166 and 196. Yoke arm 255 is nachined to accept
fitting 126. Bleed fittings 205 are provided to bleed air out of
cylindrical cavities 200 and 235 (see &l so Figures 17 and 20). Wi | e
an i nproved doubl e bl ock and bl eed plug has been described with a certain
degree of particularity, many changes nay be nade in the details of
construction and the 20 arrangenent of conponents w thout departing from
the spirit and scope of this disclosure. It is understood that an inproved
doubl e bl ock and bleed plug is not limted to the enbodi nents set forth
herein for purposes of exenplification, but is to be |linmted only by the
scope of the attached clains, including the fill range of equivalency to
mhlch each elenent thereof |s entitled. 25 WHAT IS CLAIMED IS: 1. A pipe

e o



a fluid provided by said fluid circuit causing said expandabl e sealing
el ement to nove between a retracted position and an expanded position. A
pi pe plugvacomwidirsyag to Claim 1l further conprising said expasdabloss2seal i ng
el enment being selected fromthe group consisting of an infl atable sealing
el enent and a conpression packer sealing element. A pipe plug according to
Caiml faiéher conprisin salg fl wg circuit having a first passageway and
a second pa¥sadthiy! “%sfi"a @ {lagn 44 Jyibetrpmediingag 18@”@5%%@"%1&% fluid
to a portion offirgaind sadond @asigeRne spidUgi g sb@ﬁd,pa@mge@pw%eﬂ@a%fblesg d second
passageway being in gnoggyﬁl cati.on tW|th f erli?r sgcgce of e pi pe when
the pipe plug i§9F & §eal"hE P88 i%8n 0 ﬁfui) §EFORE E5RaTakl £orel ai m 3
further conpri slemgniatespeetrsty. one of said first and second passageways
passingsthrough at |east one of the pivotal connections. A pipe plug
according to aim4 further conprising at |east one said pivotal
connect i onlhavifgiken Phignadcardingr o\(daims ap dfvgtherubempriging ow epilged ngaté nin
comuni cat on Whhhuflatbeth A08:PLasdalihy i 3k é%gnd%ﬁg 90flPASRAINAY S

Ieast one

pi pe plug according to Gaim3 er conpri si port

of said first ZHE"SEEDREPAVISGEREPEeDS] fr'lllgt @Pstﬁeblan@ a second position, said

W02010/ 047846 P@Iﬁah@%QQ@élﬁ§%%ﬁgnt7bem@ 1Rb A8 betvbG BRGRA A bt Shtges further
corrprlj ng a pis s)l ate in com‘runl cation with said first passageway and
said e bandabl UieAT) OB RivgsE beadhj g pi st on plate being moveabl e between a
first position and a second p05|t|on sai d expandabl e sealing el enent being
| ocat ed be yvee sai d |sto Iatcg1 ? ]jgse iece of said at 5| east one

pl uggi ng head. plpﬁ pﬂ) gp%"c?)r g &P %3““ TR el fRar daplg 5181 ng sai d
expandabl e seallemgntédchidibgtat kasconsdhtirextakioh §aigg. one anti-extrusion spring. 10
9. A pipe plug according to Claim7 further conprising an anti-rotation pin
| ocated on said at |east one plugging head. 10. A pipe plug according to

d ai m 15f ut& heA ppnprg sicnging tg €dmd S gunggcangprisiegd third mas'agev@lyumabﬂehy of

pl uggi ng heads Qrding to
Caim210 furt hgllri@ééﬂograr%rt?gfkg%gw% 1%}1 ggﬁ%\% dé]%]erren Alfgaé?%ﬁ Rﬂg%a%mﬁr € brush.
12. A pipe pl u@n%zé@@m@imn@ﬁ@m\v@ & interiorfportihefra meeapr i si ng a skl d plate, said
skid plate 20oriented to faC| litate placenment of said plurality of plugging
heads W|th|n a pipe. 13. A pipe plug according to Claim21 further

conpri si ng!®a pifvere diltg a%“ﬁ}“déf’gpfovgiaﬂar]rﬁ Butherg odmersiaing ceatsh figst |aaddeengd pl uggi ng
head ofpsaid plp!tb'éz%lexkz%& pQJsmBltMgﬁghrbgpcBﬁﬁd& said Tt -af RlcBS1 Rhsta oRfechigEporarily
pl uggi ng a pi pe, sai e plug conprising: a carrier; a first plugging
head, said fi réetSpe]SFY?@’gl ng head having a first expandabl e sealing el enent
and a first plvotal connectlon to said carrier; a second pl uggi ng

head, sai sec pl. u a second Qexpandabl e sealin
el ement aﬁ%’ g‘e"dlif g a$ t°acgﬁwg]c Frr f‘%?lpéj‘é‘fl%la%"f plugging %“'ad having a ?

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

25
21. A pipe plug according to Claim 20 further comprising said cleaning element being a
wire brush.
22. A pipe plug according to Claim 20 further comprising said third plugging head having
30 a skid plate, a guide wheel, and a pivot arm.

22



first plugging head; and an inflation systemin conmunication with said
first and second expandabl e sealing elenents. A pipe plug according to

Cl ai m 14 worbtwer7ssenpri sing said i nflation system havi ngca/useomsissgnzd second
passageway, said first and second passageways each capable of carrying an
inflation nmediumto one of said first and second expandabl e sealing

el ements respectivel pi.pe pl.ug according to daim15 further corrprl si ng
a piston pFat e 4 RPE B ﬁ‘io ig Ol K VEh crmpisirepadsiyeapnatnadadd
expandabl e Sea|sbd’(bgd gy Head Gidh BaviigSitsRid pnkeahmealg@u@ghém\émbhle skepmeen a

| ocat o0 bet weer SHIGBHrCHEN BrarHe SN e BR AL E o R R W ERGE o

pl uggi ng head. héadsirgepecfiveligwitldcopigdé.ng to Claim 16 further conprising said
expandal e sealing el ement including at |east one anti-extrusion spring. A
pi pe plug according to Caim15 further conprising a third passageway, an
open end of4.saiAdrivhiphg asersding tonalpinb@? digrthen eanreiding cvif stqoadmveging h¢ad fir st

pl uggi ng head ap¢d p]il{;&q}mni cation with an interior portion of a pipe. A
pi pe plug according to Claim15 further conprising said first and second
passageways passing through a portion of said first and second pivotal

connect i ongs r eSApﬁ@thM/&ldMubw%wd a%ﬁéﬂth@-ﬁ@t%cﬁ!oﬁﬂn§1@gt@§%bﬁ§‘o¥4 further
conpri SI ng a third pl ulggl having a cleaning elenment and a_third

pi vot all®connect9H#H1E 8 Iﬂug,gé’édf}%d b?dubé‘?cﬂ’ﬁi Paggire Ieagithyeugh) 4 lptesd #8¥di ng to
daim |20 further Comsésh Sdnﬁ@uslgg@fr@éd@@ahggvﬁélmﬁkc@@fenhgvatﬁ\&ag alolbkt;lsrl. Ah .
pi pe plug accordin m t her conprisin idthir uggi ng hea
havi ng a skid 6?%?’% SfsLp H@‘W@é mﬂ%ﬁ Se&‘”ﬁ) Fﬁgl%r S‘Athﬂf et B‘Fﬂ@ accordi ng
to Claimi14 furt herplﬁ@mﬁdc&ﬂm@thsaatdalfph;fe&bcepﬁ dogiaictich dndatdvana aseeeaid pl uggi ng
head each having a U|de wheel , each said skid plate and
sai d gui de wheel ori é’n‘i %ﬂ?)w % pl acerrent of said first and second
pl uggi 1§ heads ppe@cplmgttha/ﬁﬂsyplungiﬂgllnadaanplﬂpreseco@xdpiqggmph@vg isto @dmdi saglingo Cl ai m
23 further conpri SI uggi ng head having a pivot arm A

met hod of doubl e- bl 'ock ?%gglélﬁ%g’g)g ;Bhe met hod conprising the steps of:
| onering a fir skpapilinggicalpelvisaniomdt kast ersod the Birsh gyl saepni ehidginhheadygh a | at er al
pi pe access connection, the heads being pivotally connected relative
to one another; rotating the first plugging head and the second pl uggi ng

head so that edemethod efrdgubie-ploplanzcaonipreioeading & ¢l Pavkeren apFgseontceiss

connectpon and gl a¥ ﬁlta%n% £hd3po§§h51§1§gt ik Qfl atQfasPErR dida thlatd OW stléikraﬁlb' Ghsathanpi pe;
positioning the first head and the second pl uggi head into a

final sealing ﬁ’ﬁ%l‘rOEP‘EIHOWta ?lﬁ@fﬂﬂféeralézwaa@fiﬁéﬁla}eﬁ@mén%@al%g el enent on
at | east one of the first and second pI uggi ng heads. A rret hod of

doubl e- bIocklng a e accordi m 25, wh t |east .one said step
of rotating and BB@P‘chﬁPﬁdﬂﬁ 9 §?ag§? zgtfmfhéé%‘fmpﬂ)’ﬁ@g ?!?l S(Eeppclaf YR FRINER Geabl v
engages an i nt epdcobf faopipe titough a dleed pasH patien af thd bleed mttdrak ipigre tagcess
connect,j.on and .t he hodd according to Caim25 further conprising

the stép of veﬁ?aftﬁﬁg&ﬁg‘?l?‘}‘t‘%‘mgg‘ Space of the pipe through a bleed port, a

portion of the bleed port being integral to at |east one of the plugging

et i ng Tho- Selrrab bbb i 3 Sa BB ATE & MlbdSLaRe"

element through a bleed valve.
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