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VERIFIABLE CLOSING AND LOCKING SYSTEM OF A CYLINDRICAL
PASSAGEWAY BACKGROUND OF THE INVENTION 5lt is frequently
necessary to close an opening in a tubular member either permanently or
semi-permanently, that is, to close an opening where a valve is not
required or is not desirable. One example of a semi-permanent closure
arises wherVERIRBABI HaOEOSING ANDY @ ENENG!SIVSTEM fitting
connected to the pipeline gr vessel. In therggé:al hot tapping application

as utilized in the p r%léuﬁrw Yhe exterior of a

pipe that has flowing gas 10 or liquid under pressure. The fitting includes a
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the passageway and hold the plug body in place. However, it is important
that the plug body be in its proper locked 10 position within the
passageway before its release from the boring bar. Otherwise, the plug
body could blow out and severely injure or kill an operator. A method
for verifying closing of the locking system involves a set of valves and a
piping system in communication with the pipeline and the tapping
machine. A sandwich valve connects a lower end of the tapping machine
to the passageway. Equalization piping connects an upper 15 portion of
the tapping valve to a second cylindrical passageway connected to the
pipeline and located downstream of the tapping machine. The equalization
piping has a tapping valve at an end nearest the pipeline, an equalization
valve at the other end, and a pressure gauge located between these two
valves. The tapping machine has a bleeder valve as well as a pressure
gauge. The sandwich valve contains an internal bypass valve. 20By
closing the tapping valve, equalization valve, internal bypass valve, and
sandwich valve, the pipeline, tapping machine, and equalization piping are
isolated from one another so as to prevent product flow one to the other.
The tapping machine pressure is then equalized to the pipeline pressure

by opening the tapping valve, internal bypass valve, and purging air from
the tannina mMmachina Aftar the air hae hean niircaed the hlaadar vvalvve i
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30 pressure and the tapping machine pressure remain equal, the boring

bar further lowers the plug body until it comes to a complete stop within

the passageway. After the plug body comes to a complete stop, a worm

shaft of the tapping machine is turned in a clockwise direction, thereby
rotating the boring bar and the plug holder. As the plug holder rotates, the
leaves of the plug BHERIIEYIORYAH T I ¥EREHMRE of the plug body
and into a groove located on an internal surface of the passageway. After
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7-7 of Figure 6.  Figure 8 is a cross-sectional view of the plug member
in its closed and locked position within a cylindrical opening Figure 9 is a
view of the plug member taken along section line 9-9 of Figure 8.
30Figures 10A and 10B are a flow diagram of a process for verifying
closing and locking of a plug member in a cylindrical passageway.
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€ Invention I1S'c er embodiments an
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vﬁ@g‘i’éiﬂﬁened to reduce pressure above the plug body to 0 psi gauge pressure. The boring bar is
retracted and the tapping machine and sandwich valve are removed. If the pressure above the
plug body will not reduce to O psi gauge, this indicates that the interlock is not in its closed
position and the leaves are not locked in their expanded position.

A better understanding of the invention will be obtained from the following description of

the preferred embodiments and the claims, taken in conjunction with the attached drawings.
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116 Tapping valve 274 First plug holder bolt slot 54 Product flow 136
Opening 276 Second plug holder bolt slot 56 Pipeline clamp 162 Opening
278 Plug holder 58 Second pipeline clamp 234 Cylindrical guide 280
Flange portion 60

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a view of the environment for practicing a method according to this invention.
A pipeline containing liquid or gas is fitted with a first and second pipeline clamp, each clamp
having a fitting flange. The first pipeline clamp is connected to a sandwich valve and a tapping
machine connected to the sandwich valve cuts an opening in the pipeline. The first fitting flange,
therefore, creates a cylindrical passageway to an interior portion of the pipeline. A pipeline
plugger (not shown) is passed through the passageway and into the interior of the pipeline to stop
product flow through the pipeline. A second opening is then cut in the pipeline to create a second
cylindrical passageway into the pipeline through the second fitting flange. Equalization piping is
installed between the second pipeline clamp and the tapping machine.

Figure 2 is an isometric view of a completion plug member that is inserted into or
removed from a cylindrical opening in a pipe. The plug member comprises a cylindrical plug
body and a plug holder.

Figure 3 is an exploded view of the plug member showing a first retainer leaf and a second
retainer leaf of the plug in their open and unlocked position.

Figure 4 is an isometric view of the plug body showing the first and second retainer leaves
radially outwardly expanded as occurs when the plug member is in a closed and locked position
within the cylindrical opening.

Figure 5A is an exploded view of the plug holder. The plug holder rotatably receives an
actoator.

Figure 5B is an exploded view of the plug body with the leaves in their open and unlocked
position.

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

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

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

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

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

a plug member in a cylindrical passageway.
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Bottom surface 284 Threaded recess 76 Circumferential groove 240
Frusto-conical opening 286 Opening 80 Cylindrical surface 242 Cylindrical
lower opening 288 Tubular standoff

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 illustrated in the accompanying drawings. The invention is capable of
other embodiments and of being practiced or cartied out in a variety of ways. The phraseology
and terminology employed herein are for purposes of description and not limitation. Elements

illustrated in the drawings are identified by the following numbers:

10 Process 112 Equalization valve 270 Guide bolt
12-50 Steps in process 114 Pressure gauge 272 Cam surface slot

52 Pipeline 116 Tapping valve 274  First plug holder bolt slot
54 Product flow 136 Opening 276 Second plug holder bolt slot
56 Pipeline clamp 162 Opening 278 Plug holder
58 Second pipeline clamp 234 Cylindrical guide 280 Flange portion
60 Flange 236 Reduced opening 282 Bolt
70 Circumferential Ledge 238 Bottom surface 284 Threaded recess
76 Circumferential groove 240 Frusto-conical opening 286 Opening
80 Cylindrical surface 242 Cylindrical lower opening 288 Tubular standoff
82 Cylindrical surface 244  Valve stem 290 Lowerend
84 Circumferential ledge 248 Valve head 292 Rotatable actuating portion
86 Plugbody 250 Sealing surface 294 Opening
90 Top surface 252  Groove 296 Bearing
92 Circumferential groove 254 Seal 298 Plate
94 O-ring 255 Spring 299 Screw

100 Tapping machine 258 First leaf 300 Boss portion

102 Pressure gauge 260 Second leaf 302 Semicircular recess

104 Bleeder valve 262 Semicircular peripheral edge 304 Central opening

106 Sandwich valve 264 Straight inner edge 306 Rod

108 Internal bypass valve 266 Pivot pin 308 Gasket

110  Equalization piping 268 Guide slot

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

A tapping machine is then attached to the sandwich valve. The tapping machine is of a
type well-known in the art, typically formed of an elongated, tubular body containing a rotating

5
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82 Cylindrical surface 244 Valve stein 290 Lower end 84 Circumferential
ledge 248 Valve head 292 Rotatable actuating portion 86 Plug body 250
Sealing surface 294 Opening 90 Top surface 252 Groove 296

boring bar. The lower end of the body is provided with means, such as a flange, by which it is
secured to the sandwich valve. A gearbox or drive mechanism is affixed to the upper end of the
tapping machine body and provides means for rotation of the boring bar. The lower end of the
boring bar is equipped to receive a cuiter as well as other tools and equipment, including a
removable closure member such as the one described herein. To cut a hole in the pipeline, the
sandwich valve is opened to allow the cutter to contact and penetrate the pipeline. Once the
pipeline is penetrated, the tapping machine fills with pipeline product and air is purged from the
tapping machine through a bleeder valve. After cutting the hole, the cutter is withdrawn through
the sandwich valve and a pipeline plugger (not shown) is inserted into an interior portion of the
pipeline so that pipeline service operations can commence. The fitting flange provides a
cylindrical passageway into the interior portion of the pipeline.

Once service operations are complete and the pipeline plugger is removed, the opening in
the pipeline must be closed, preferably with a removable closure apparatus, so that the tapping
machine and sandwich valve can be removed in a safe manner. This type of closure apparatus is
well-known in the art. One closure apparatus that is particularly well-suited for use in the method
described herein is found in Wilson et al., WO02/18835, Morgan, U.S. Patent No. 6,286,553, and
Wilson, U.S. Patent No. 5,975,142. The typical closure apparatus contains a plugging body
having one or more locking rings or retainer leaves. The leaves engage an inner portion of the
fitting flange, usually a circumferential ledge or groove, thereby holding the plugging member in
place. However, it is important that the plugging body be in its proper locked position with the
fitting flange and that any pipeline pressure applied against the plug body is relieved. Otherwise,
the plug body could blow out of the opening and severely injure or kill an operator.

As illustrated by Figure 1, in a preferred embodiment of a method according to this
invention, a tapping machine 100 having a pressure gage 102 and a bleeder valve 104 is
connected to a sandwich valve 106 having an internal bypass valve 108. Sandwich valve 106, in
turn, is connected to a first pipeline clamp 56 having elastomeric seals and a fitting flange 60.
Equalization piping 110 connects an upper portion of tapping machine 100 to a second pipeline
clamp 58 located downstream of the tapping machine 100 relative to product flow 54.
Equalization piping 110 has an equalization valve 112 located at an end nearest the tapping
machine 100 and a tapping valve 116 located at the opposite end. Equalization piping 110 also
has a pressure gauge 114 located between tapping valve 116 and equalization valve 112.

To provide for a removable closure, a closure member having a plug holder 278 and a
cylindrical plug body 86 (see Figure 2) is attached to the boring bar (not shown) of tapping
machine 100 and lowered into a cylindrical opening of fitting flange 60. Plug body 86 has a top
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Begring 92 Circumferential groove 254 Seal 298 Plate 94 0-ring 255
Spring 299 Screw 100 Tapping machine 258 First leaf 300 Boss portion
102 Pressure gauge 260 Second leaf

surface 90 and cylindrical walls defined by a first external cylindrical surface 80 and a slightly
larger external surface 82. The difference in diameters of cylindrical surfaces 80 and 82 results in
a circumferential ledge 84. An external circumferential groove 92 in cylindrical surface 80
receives a large O-ring 94. Positioned in a common plane on plug body 86 is a first leaf 258 and a
second leaf 260.

The leaves 258, 260 are made of flat plates of equal size that provide large surfaces to
slide upon the planar top surface 90 of plug body 86 (see Figures 3 and 4). This substantially
alleviates any problem of warpage or twisting that can happen with leaves of other configurations.
Each leaf 258, 260 also has a substantially semicircular peripheral edge 262 and each has a
substantially straight inner edge 264. Bolts 282 connect plug body 86 to plug holder 278.

Plug holder 278 has a flange portion 280 which has an opening 286 for each of bolts 282.
Flange 280 further has, for each opening 286, integral tubular stand-offs 288. Stand-offs 283
have lower ends 290 (see Figure 5A) that rest on plug body top surface 90 so that the main flange
portion 280 of plug holder 278 is held above leaves 258, 260. Plug holder 278 includes a
rotatable actuating portion 292 that is received in an opening 294 in flange portion 280. A

“bearing 296 provides for the easy rotation of actuating portion 292. Affixed to a lower end of

actuating portion 292 is a plate 298 held in place by screws 299 so that actuating portion 292
remains rotatably secure to flange portion 280. An O-ring gasket 308 provides a seal between
flange portion 280 and plate 298. Extending downwardly from plate 298 are two opposed boss
portions 300. A rod 306 extends through a central opening 304 of the actuating portion.

Referring to Figures 3 and 4, leaves 258, 260 are pivotal on plug body top surface 90, each
leaf pivoting about a pivot pin 266. Pivot pins 266 are bolts extending through openings in the
leaves 258, 260. Formed in each of the leaves 258, 260 are an arcuate guide slot 268, a first plug
holder bolt slot 274, a second plug holder bolt slot 276, and a cam surface slot 272. Each slot 268
is formed in an arc relative to pivot pin 266. Guide bolts 270 extend through slots 268 and into a
threaded opening 284 in top surface 90 of plug body 86 (see Figure 5B). The heads of bolts 270
maintain leaves 258, 260 in slidable contact with plug body top surface 90. First plug holder bolt
slot 274 is arcuate about pivot pin 266. Second plug holder bolt slot 276 communicates with the
straight inner edge 264 of leaf 258, 260. The slots 274, 276 receive bolts 282 and bolts 282 thread
into threaded recesses 284 in the top surface 90 of plug body 86. The cam surface slot 272 is
eccentric with respect to the axis of pivot of each leaf 258, 260—that is, with respect to pivot pin
266— and with respect to the rotational axis of actuating portion 292 of plug holder 278. Boss
portions 300 of plug holder 278 engage cam surface slots 272, and the interaction of boss portions
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302 Semicircular recess 104 Bleeder valve 262 Semicircular peripheral
edge 304 Central opening 106 Sandwich valve 264 Straight inner edge
306 Rod 108 Internal bypass valve 266 Pivot pin 308 Gasket 110
Equalization piping 268
300 and cam surface slots 272 moves leaves 258 and 260 between their collapsed and expanded
positions. In this manner, direct mechanical coupling is employed to move the leaves 258, 260.

Figure 3 shows the leaves 258, 260 in their collapsed position; their respective
circumferential edge 262 is withdrawn within the confines of the external circumferential surface
82 of plug body 86. In the collapsed condition, the closure member may be inserted into or
removed from a cylindrical opening such as that formed by flange 60. Figure 4 shows the leaves
258, 260 in their expanded position; their respective circumferential edge 262 extends beyond the
external circumferential surface 82 of plug body 86. When the closure member is positioned
within flange 60, the leaves 258, 260 extend into a circumferential groove 76 (see Figures 6 and
8), thereby locking the closure member in position within flange 60. After plug body 86 is
inserted into flange 60 (or any other cylindrical passageway to be closed), and after leaves 258
and 260 are moved to their expanded positions (as shown in Figure 9), plug holder 278 may be
removed by unthreading the four bolts 282, thereby allowing a cover to be placed over flange 60.

As has been previously stated, it is important for safety reasons that any pressure below
the closure member be relieved and equalized above and below the closure member before effort
is made to release the closure member from its sealed position within the interior of a cylindrical
opening. Figures 6 and 8 illustrate an embodiment of a pressure relief system. Plug body 86 has
a reduced diameter opening 236 extending downwardly toward a bottom surface 238 of plug body
86. Reduced opening 236 is flared out into a frusto-conical opening 240 that communicates with
a cylindrical lower opening 242. Plug body 86 also has a larger diameter opening 162 that
contains a cylindrical guide 234. Cylindrical guide 234 is directly interposed between the straight
edges 264 of the leaves 258, 260. To accommodate cylindrical guide 234, the straight inner edge
264 of each leaf 258, 260 has a shallow-depth semicircular recess 302 therein, substantially equal
to the thickness of the leaf 258, 260 (see Figures 3 and 4). Because of cylindrical guide 234,
leaves 258, 260 cannot be retracted to their collapsed position without passageway 236 being
open to relieve any pressure across plug body 86.

A valve element has a stem portion 244 that is coaxially affixed to the bottom surface of a
guide 234. Stem portion 244 integrally connects with a valve head portion 248 that has a frusto-
conical valve sealing surface 250. Received in frusto-conical opening 240 is a circumferential
groove 252 that receives a seal 254. A downward force on rod 306 urges valve stem 244, and
thereby valve head 248, to the lower or valve open condition. A spring 255 urges valve stem 244,
and thereby valve head 248, to the upper or valve closed condition.

When the leaves 258, 260 are in their expanded positions, spring bias valve head 248 is
moved into a closed position closing passageway 236 through plug body 86. The upward
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piping 110 also has a pressure gauge 114 located between tapping valve

116 and equalization valve 112.  To provide for a removable closure, a

closure member having a plug holder 378 and a cylindrical plug body 86

(see Figure 2) is attached to the boring bar (not shown) of tapping

machine 100 and lowered into a cylindrical opening of fitting flange 60.

Plug body 86 has a top surface 90 and cylindrical walls defined by a first

external cylindrical surface 80 and a slightly larger external surface 82.

The difference in diameters of cylindrical surfaces 80 and 82 results in a

circumferential ledge 84. An external circumferential groove 92 in
vviindrieal crirffFace QN racan/ac a larae O-rina 04 PAacitinned in a.-commaon
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10 substantially straight inner edge 264. Bolts 282 connect plug body 86

to plug holder 278.  Plug holder 278 has a flange portion 280 which has

an opening 286 for each of bolts 282. Flange 280 further has, for each

opening 286, integral tubular stand-offs 288. Stand-offs 288 have lower

ends 290 (see Figure 5 é that rest on plug body top surface 90 so that the

mainfihgaddrhoalys o ipiyorresd resitondersrny sita ddaspemlpsbody 86
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ure 4 s the Ieaves 258 heir expanded osm heir
wit out %

respective %lrcum eré’n?a%dsﬁgpﬁé’g xtélﬁ &K oy t‘fﬂf\leé % o the nvention
is ngtdinritedrionthalesehrédirec8® et ruth hexdin gor Nmpemhﬁ ctespiificationbbutiss to be
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) %’bﬁ, ntlal O(? F&&seﬁ Figures 6 and 10 8), thereby locking the

O LB thin flange 60. After plug body 86 is inserted
into flange 60 (or any other cylindrical passageway to be closed), and
after leaves 258 and 260 are moved to their expanded positions (as
shown in Figure 9), plug holder 278 may be removed by unthreading the
four bolts 282, thereby allowing a cover to be placed over flange 60. As
has been previously stated, it is important for safety reasons that any
pressure below 15 the closure member be relieved and equalized above
and below the closure member befoyg effort is made to release the
closure member from its sealed position within the interior of a cylindrical
opening. Figures 6 and 8 illustrate an embodiment of a pressure relief
system. Plug body 86 has a reduced diameter opening 236 extending
downwardly toward a bottom surface 238 of plug body 86. Reduced
opening 236 is flared out into a frusto-conical opening 240 that
communicates with 20 a cylindrical lower opening 242. Plug body 86 also

has a larger diameter opening 162 that contains a cylindrical guide 234.
Cviindrical Aairnida- 224 ie directhy intarnnead heatwean the otrainht adaeacc 2GA




When inserting and orienting the closure member, however, the operator

needs a method to verify the closure member is in its expanded position.

Referring to Figure 10A, in a preferred embodiment of a method for

verifying the closure member is in its expanded position, the 15 operator
cLAIMY St establishes a set of pre-conditions 12 that includes installing tapping

machine 100 onto sandwich valve 106, installing equalization piping 110,
1. A installing aviaffping doigerf (adbshmgwsysentofappidigdricad wasdge@ay, the method
compisitiaringghercasupigian pduginoeyBihapepiug boddepdéthemiedhee by isolating
the t m%%%%ﬁ.({éofréhpwa)&,iémmamapmaeewg edRNsiNg dhabiRaete other;
|ower.(§ @5}9 ?eft%%mgtm ny&goﬂy#&@iscw@ﬁrfglynwlsaaﬁﬁ.qrnemqeageway of a
Plpelme un 1 a cpreconéi IO”? a}r%es%gr%f"feclio%%gjg &t?% '“i'JrS 'rnemmg@he completlon plug

Ization valve ialf a WiC vav d th
within e A BGENEE S O RSORS00 (o aly s the
complegiompusatih ita wrrsd Hievel \Y@tBﬁéﬁﬁlaaéfé%%WiVe'SIQStfbﬁTS%}v f%%@ﬁﬁf%geway being
connegisdrie MitenpiaBRsaEe Vit TV abveo IS B pigine jypciing 3v-intggnal bypass
valve.indicated by pressure gauge 114. Step 18 opens tapping valve 116.

Bleeder valve 104 then purges air from tapping machine 100. Step 20
2.A n@ﬁ@é@me@wR?aqmwzeeaﬁam@e&r@st%ﬁtﬁsbmfdﬁ?géwm@ﬁfégéﬂ?éqﬂ plug s0 as
to mamsaindiedtekingripeissheduibigyeanded posifioseries of pressure checking
steps, 22, 28, and an interrelated series of valve opening steps 24, 30
then occur. Pressure check 22 determines whether pressure P 1 equals
5 R B Rl ST PR A SRR e e
of allopisg airefust t?régém%t\eﬁ%'&khﬁf'gﬁmﬁé"EH&P?H@FW?ﬁ%@gﬁ?es P- 1 30 P-2
are not equal, then trouble shooting step 26 is performed to determine and
correct the cause of unequal pressures P-1, P-2. After equalization valve

L HE R A A et 2l o e

of pur%'néﬁ%bégr? a"%f??lvaé vce’ié'é“e “ht 'nger;[ra 'sr?fr P-2 are not equal,
sandwich valve 106 remains closed and trouble shooting step 26 is again
performed. With sandwich valve 106 in a fully opened position,
5. A mMOWSHIRG S8R 38 AARSESuPING s Bhdhrauebisandyioh yelve 106 and
into the cylindrical opening of fitting flange 60. Prior to plug body 86
coming to a complete stop within fitting flange 60, a third pressure check
34 is performed to determine whether the two pressures P-1, P-2 are
6. A mathes. aﬁcmérrmé@smésﬁurtmrzom@q&a?@:fﬁﬂfﬂ}é@ﬁéﬁ{fﬁ@tg@éﬁcw'@ the steps
of: isotaiting fagaise perdanmethel bibelitwendreswine s FeHin@iRmrenegoathenen 3sitgprevent a
produbOfyBriswibefolane b steippsicgingtibytsigrhaty 86 sormsdinal in the tapping
machif® SRISIERIABRIME adRfersRbaledog A @dagated on an inner surface
flange 60 (see Figure 6).  Step 38 orients plug body 86 so that leaves
258, 260 are in their expanded positions. A worm shaft (not shown) of
tapping machine 100 is rotated in a clockwise direction, thereby 10
7. A mrestatinerthalina timgldiar Tandelein el trrriEonachiprig eRsleRFted B begeead cylindrical
passageauesi2 a8 e paliaxtendmugward from a centerline of plug body 86 and into
circumferential groove 76 of fitting flange 60. Step 40 retracts the boring
bar until resistance is felt to confirm leaves 258, 260 are in their expanded
positions. If the leaves 258, 260 are in their expanded positions, then th
8. A metodRe1PAYEE P BRI Hottfesrendhe ?%@t?féfélﬂ“fgl‘é% OSSP [9fsr dswnstream
of the taiding 2T hitrerelByjvel s ey eEcBWEItha BIRGBR-plug holder 278 has
been released, step 42 isolates equalization piping 110 from pipeline 52
by closing tapping valve 116 and equalization valve 112. Step 46 opens
bleeder valve 104 to purge air and pipeline product contained in tapping
machine 100, thereby reducing pressure P-2 to 0 psi gauge. Step 48
retracts the boring bar fully and Step 50 removes tapping machine 100
and sandwich valve 106. 20The claint$ and the specification describe the
invention presented and the terms that are employed in the claims draw
their meaning from the use of such terms in the specification. The same
terms employed in the prior art may be broader in meaning than

specifically employed herein. Whenever them is a question between the
hroadar definitinn of cr1ich tarme 11ead in the nrior art and the morea enecifie



6. A method according to claim 5 further comprising said reducing

pressure step including the steps of: isolating for a second time the

pipeline and tapping machine from one another so as to prevent a product

flow from one to the other; and purging substantially all air contained in
9. A meidaed potagdimaithifeins @ thethéeneamppsing thachinefisebsingetie Gpgingangdine from
the eqliakeaviethopl rgeeardingdevehainpbduh @witidie dappingavahine is

connected to a second cylindrical passageway via an equalization piping.

8. A method according to claim 7, wherein the second cylindrical
passageway is located downstream of the tapping machine relative to a
10. A ﬁféﬂﬂffﬁfwwﬂt%cbfﬁe?ﬁé”h@ RS R ESRIA G loninginTorugk teeflow between
the equgliapiiriniipineast e fagelegimgdhieetapping machine from the equalization

piping so as to prevent a product flow from one to the other. 10. A method

according to claim 7 further comprising the step of allowing product to flow
1. A e G AHIGaar st of
attachijg SC%{PE"H@?&T?H& Locb RRpiBH Bfﬁg&ﬂﬁ%ﬁ.ﬁ@cﬁa\eof’w?&ﬁb%@ndwwh valve to
accessﬂzfcwwr EpEnATIgats et nRtT0aNe foraetetias fhes dhririshdhe sandwich valve and
into a perdioadhe cviindrigrl aissgegeacompletion plug through the sandwich valve

and into a portion of the cylindrical passageway. 12. A method according

to claim 11, wherein the cylindrical passageway comprises a
12. A r%lert r(?feren {al ed If.[ event ued downward travel of the

&g ?hrou the %5%% PR RSB GRSy G umferential

ledge %1%% R %nﬁﬁecf’etwﬁﬂgm@%a’ Hﬁéﬂtﬂﬁ@ §t@5ﬂﬁ'€ﬁf&b@%ﬁ@§?éﬁ16h?mm§ewav

the completion plug so as to extend the locking ring outward from a
centerline of the completion plug. 14. A method according to claim 13,

13. A M@@J@d”a@grlﬂﬁg'ﬂg &'5\91 %%?ﬂ%#%ﬁa&éﬁé‘@ﬁr%ﬂé@ rgé’os? lr?c?@é Ig t?‘oe step of
rotatm? P}Et%ll%w?wfa gfst(p% 0 e)%%[ nd <%We {?((?(IA rlr? ih c?u wa C(éofrr%gg :Eecr:\terlme of the

pr|5| aid raising step Incl ep Of ot
completlo { ug:
com etion plug a second time so as to cause the completion plug to
travel upwardly within the passageway. 16. A method according to claim
1, wherein the locking ring is a retainer leaf.
14. A method according to claim 13, wherein the locking ring extends into a circumferential groove
located on an interior surface of the passageway.

15. A method according to claim 1 further comprising said raising step includes the step of rotating
the completion plug a second time so as to cause the completion plug to travel upwardly within the
passageway.

16. A method according to claim 1, wherein the locking ring is a retainer leaf.
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