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BLANK\‘NG PLUG ASSEMBLY This.invention relates to Q(J g%ﬁa‘ﬁqw pment and
“more particularly to a method and apparatus for BI%\

d sealing a bore
in an oilfield tubular nmenber, and still nore particularly to blanking

-plugs for tree caps and tubing hangers. Bl anking plugs are utilized in the

oilfield to plug and seal the flowb res of 0|If|eld t ubul ar nenbers such
as tree caps and tubing ntines it essary to close the

fl ow bore of an oilfiel drhaﬂmme ﬂ&crol pur poses.
Typically, the oilfield tubular nmenber incl udes a plurality of latch
grooves in its inner cylindrical wall and an inner annul ar |anding shoul der

~di sposed a predeterm ned di stance bel ow the I at chi ng grooves The I andi ng '

shoul der is r

serves as aTg%a %lore rt&‘ég ?gfﬂd ﬂg‘ a -to ‘Eﬁaw] a seal i ng
assenb | ug

I ncl ud %iﬁ%r%j?@ %aw&%r%mﬁ% @‘P@%ﬁ"ﬁf@dﬂa‘%end

for threadin I I n i nd ¢l ose the bore of the | ocking :
mandr ePart x‘?ﬁm&ﬁ g’é %Bﬁg'i‘% bé?‘%aéﬁgf’ﬁg assenbly which typically

i ncl udes chevron seal s dlsposed bet ween a downwardly facing annul ar support
shoul der on the tubular body and a | ower backup ring. The chevron seals are
high interference seals which sealingly engage the seal bore of the

oi I field tuBldnking\pinge ard atilized inetheavilfield) to ipiug and sealithe iflowl borgs rod nallfield

further includes a plurality of keys spring-biased outwardly through
W ndowgubutartthembers IsucH ag trée caps and tubing hangers. Oftentimes it is necessary to close the

flow bore of an oilfield tubular member for flow control purposes. Typically, the oilfield
tubular member includes a plurality of latch grooves in its inner cylindrical wall and an inner
annular landing shoulder disposed a predetermined distance below the lat_ching grooves. The
| landing shoulder is typicaily formed by a reduced diameter portion which also serves as a seal
bore for establis;xing a metal-to-metal seal with a sealing assembly mounted on the blanking
plug.

One type of prior art blanking plug includes a locking mandrel having a tubular body
with a.' lower threaded end for threadingly engaging a blind plug to close the bore of the locking
mandrel. Above the blind plug is meunted a packing assembly which typically includes chevron
seals disposed between a downwardly facit_xg annular support shoulder on the tubular body and
a lower backup ring. The chevron seals are -high interference seals which sealingly engage the
seal bore of the oilfield tubular member below the landing shoulder. The locking mandrel
further includes a plurality of keys spring biased outwardly threugh windows in the wall of the

- tubular body. An expander sleeve is initially maintained in an upper position by shear pins

‘which are subsequently sheared to allow the expander sleeve to move downwardly to shift and



tubul ar body. An expander sleeve is initially maintained in an upper
position by shear pins which are subsequently sheared to allow the expander
sl eeve to nove downwardly to shift and -2 maintain the keys in their
radi al outward position for latching in the latching grooves of the
oilfield tubular nmenber. A fish neck is _nounted on the upper end of the
tubul ar body for |owering the blanking“ﬁlug on a running tool into the bore

of the ppishthineing Key® i HeirRIMRE 'oupkardORRItRNi P latthifg i it 1A¢HIng lzAstved Bf Rhe!0

is run into the bdore of the oilfield tubular nenber on the running tool and
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| andi ng shoul der and thus the keys are in_alignment with the Iatch| n
grooves in tineopsrationeithe prietRel blapking pPlugris ruy indo the bareyal the: eilfielden g@ar
seals into the seal boreée, spang jars, |ocated above the running tool, jar
down ormerhkeridm thei mynpigu@ot andithe, packing assemblyninitiates its entry datiosthe rseal bore.
seal bore. Otentinmes, it is necessary to literally beat these seals into
pl ace. Because offtheshigh initésferehcestof thiesealsyrpacking assémblytrhsisth egiry intd alid ssabbore.
seals are sufficiently

However, the high interference seals must be sufficiently inserted into the seal bore so that the

support shoulder lands on the landing shoulder and thus the keys are in alignment with the
latching gf60v3s in the oilfield tubular member. To force the high interference seals into the
seal bore, spahg jars, located above the running tool, jar down on the blanking plug to drive the
high interference seals into the seal bore. Oftentimes, it is necessary to literally beat these seals
into place. - |

It is often difficult to determine whether the high interference seals are sufficiently
disposed within the seal bore such that the blanking plug has landed on the landing shoulder..
The only indication of proper landing is the metal-to-metal contact as the spéng jars are pulled
up and let go to jar down on the blanking plug. If the blﬁnking plug does not land on the
landing shoulder, the keys cannot expand radially outward into the latching grooves.

Using the jars to hammer the high interference seals into place, can prematurely shear
a pin which holds the expander sleeve, If the pin .is sheared, the keys are free to shift radially
outward through the windows in the tubular body. Thus, the keys become actuated prior to
aligning with the latch grooves in the oilfield tubular member even though the blanking plug has

not reached the landing shoulder and is not latched into place within the oilfield tubular member.



«di sposed wthin the seal bore such that the bl anking plug has | anded on the
| andi ng shoul der. The only indication of proper landing is the

nmetal -to-netal contact as the spang jars are pulled up and let go to jar
-down on the blanldng plug. If the blanking plug does not |and on the :
| andi ng shoul der, the keys cannot expard radially outward into the |atching
grooves. Using the jars to hamer the high interference seals into place,

can pre 3 Rerite beXle énd%rﬁ areRas ee&me? f jaNads S
shear edfm{t;‘%eﬁkxehfghg?éeﬁfree to g%??? ra w@ﬁ/ out wa{r%got roug ortkhgtp\?\n&ﬁ S\A’l’g&ti n
t he tubul ar gl he . t. uat.ed. pri.@r t | i gni,ng_ Wi th the
| atch orBapRSr e skl pib St S BAE FEIARE G o g pPeshlre AP ARb R g
has not reached the ] andi ng shoul der and is .not |atched jntg place within
the oil f#ﬂébbﬂ@&sml%&“%é?ﬂm place wheain fti& nof; becaysethe blanking plughasdandsd o
been partially inserted into the seal bore, a pressure test on top of the
bl anki nchigh agi/ thel keys are/natialigned with the katching, grogvess Hdhel blagking plugisenct ocked
suggests that the blanking plug is |ocked into place when in fact it is not
because iniplacs| updn exposiredo idownhole pressureg theopreéssurecbdlew theblanking phirg wilk dauset h
the | atching grooves. If the blanking plug i's not |ocked in place, upon
exposur ethe blaiking plug tostRdt upwardly withirethebote bE theveilfield Ribanl iniemtdrig Wil |

cause the blanking plug to shoot upwardly within the bore of the oilfield
tubul ar menmberhe prior art requires jarring down to set the seals, then jarring down to set the locking

keys, and then jarring down to release the running tool. There is never a positive indication that
these operations have been properly completed. It .is possible to jar down and obtain a partial
setting of the packing assembly and then release the running tool without having the locking keys
in place in the latchihg grooves. The pressure test from the top suggests that everything is in
place. However, as soon as pressure acts on- the bottom of the-blanking plug assembly, the

blanking plug assembly blows up the hole.

The apparatus of the present invention includes a landing sleeve having a bore, a plurality
of radially moveable dog members adapted ._for engagement with the latching grooves of the
oilfield tubular member, and a support shouléer for engaging the landing shoulder of the oilfield
tubular member. A mandrel on a plug is ;eceived within the bore of the landing sleeve and
forms an annulus therewith. A lock sleeve extends into the annulus for actuating and locking

the dog members into the latching grooves of the oilfield tubular member. A latch sleeve with



The prior art requires jarring down to set the seals, then jarring down to
set the | ocking keys, and then jarring down to rel ease the running tool.
There is never a positive indication that these operations have been
properly conpleted. It is possible to jar down and obtain a partial setting
of the packing assenbly and then rel easg the running tool w thout having
the | ocking keys in place in the |atchi'ig grooves. The pressure test from
the top daghaendmbert istalso/dispased iny thesannnlus) the. pligpaise includes as oater aapeped-partios
acts on the bottom of the-bl anking plug assenbly, the bl anking pl ug

assembl y itlp Wseling! &xSerislly Emoutite thefsdhadh he Gset pesiresent i nvention incl udes
a |l andi ng sl eeve having a bore, a plurality of radially noveabl e dog

menber s adapteﬂ,.-j%myﬁw&ﬁgﬁﬁ#ﬁ&?ilwmmgﬂﬁg%kﬁ thto

tﬁbula[fnerber,bal or engagi ng the | anding shoul der of
e oL okt A 4 TSR Sl FRPHEF ol MR BIeHly MR i
Fat chi mo ko aea ety rigsgingithe sesl oot 108 supiBEt ShORdes T B8 Jenging, hotudes
| atch nmenbers is also disposed in the annulus. The plug also includes an

out er t apef e oilfield whular membezs.c WVirglinejaseans) yseditn, jar dowmen thenlock slegee hshift
posi tion.

the dog members radially outward onto the shoulders of the latching grooves and camming the
blanking plﬁg assembly upward to lift the support shoulder off of the landing shoulder. The lock

* sleeve then locks the dog members into the latching grooves. The wireline jars then jar up.on
the plug to move the plug upwardly to an upper position within the landing sleeve. The sealing
assembly is prevented from moving upward with the plug due to engagement with the lower
terminal end of the landing sleeve. Thus, the tapered surface of the plug is forced through the
sealing assembl,V; and the sealing assembly energizes radially outward into sealing engagement
with the seal bore. As the plug moves upwardly with respect to the latch sleeve, the latch
members disposed on the latch sieeve are biased radially inward and are received by gfooves in
the mandrel of the plug to maintzin the plug in its upper position.

Yarring up on the plug provides a positive indication that the dog members are locked in
place. To achieve a positive indication that the blanking plug assembly is latched and sealed,
a pressure testls perfc;rnied on the blanking ;;lug assembly. No leakage is a positive indication
that the blanking plug assembly is in sealing engagément with the oilfield tubular member and

that the plug is latched in its upper position. Leakage is a negative indication that either the



_.The nethod. of the present invention includes |owering the blanking plug
assenbly into the bore of the oilfield tubular nenber and inserting the
‘sealing assenbly into the seal bore w thout sealingly engaging the sea
<bore: The support shoul der |ands on the | anding shoul der of the oilfield
tubul ar nenber. Wreline jars are used to jar down on the |ock sleeve to
shift .the.dog nenbers radially outmard onto the shoul ders of the | atching

grooves and cann1ng t he bl ankin ssenbly upward to lift the support
‘shoul depeabing assemblys haypet; estab gﬁp% Y wﬂbﬂneoiskl B9re a7 hatHBR Plug: WsNQtRIOBRSY
menbers into the | atching grooves. The wireline jars then jar up on the

pl ug t olatched withén theulgtchsleevell y t o an upper position within the | anding

sl eeve. The sealing assenbly is prevented from noving upward with the plug
due to engagenent with the lower term nal end of the |anding sleeve. Thus,
the tapered surface of the plug is forced through the sealing assenbly and
t he sealing assenbly energizes radially outward into sealing engagenent
with the seal bore. As the plug noves upmardly with respect to the latch

sl eeve, the Q&EP bhaﬁ?a : r y
I nward and are r&%ﬁéﬁ;ﬁéﬁyﬁ%@%@k man réﬁ*‘&?\{ﬁﬁ% &?%ﬁaﬁgtngyn
the plu ts 0Si.ti Jarr yp on the pl ug prOV|des a positive
i ndi catl%ﬁ %4‘76{9 tﬁﬁﬁg B@%ﬂ%a Blgl{‘ed in place. To achieve a p05|t|ve
“i-ndi cation that the bl ankls@ﬁg"1 pl.ug aé)zerrbl y J.S Iatched and _seal ed,
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positive indication that the hlanking pI ug assenbly is in sealing
“engagenovith one locking dogiremeved fonislarily. nenber and that the plug is latched in
its upper position. Leakage is a negative indication that either the
Figure 2 is a top view of the landing sleeve of the blanking plug assembly of Figure 1.

Figure 3 is a top view of the dog member mounted on the landing sleeve of Figure 2.

Figure 4 is a side elevation view of the dog member of Figure 3.

Figure 5 is a bottom view of the lock sleeve of the blanking plug assembly of Figure 1.

Figure 6 is a cross-sectional view of the latch sleeve of the blanking plug assembly of
Figure 1. | '

Figure 7 is a top view of the latch members mounted on the latch sleeve of Figure 6.

Figure 8 is a partial side elevation view of a latch member of Figure 7.

Figure 9 is a cross-sectional view of the runhing tool having lowered the blanking. plug
assembiy of Figure 1 into the bore of an oilfield tubular member and with the blanking plug
assembly having landed on the landing shoulder of the oilfield tubular member. |

Figure 9A is an enlarged detailed view of the metal-to-metal sealing assembly mounted

on the blanking plug assembly as shown in Figure 9 and in the unsealed position.



-5- sealing assenbly has not established a seal with the seal bore or that
the plug is not properly latched within the |atch sleeve. For a detailed
description of a preferred enbodi nent of the invention, reference will now
be nmade to the acconpanyi ng drawi ngs wherein: Figure 1 is a cross-sectional
view of the blanking plug assenbly of-6he present invention wth one

| ocking dog renoved for clarity. Figure 2 is a top view of the |anding

sl eeve of t uml&rmmyoqém@%im 9of e biankingeplug assemblyof Figured ingpe ldckw of
t he dog nenber nounted on the | anding sleeve of Figure 2. Figure 4 is a

Si de edee pasitiom withethe Slasiking glug asserbbly lifted-off of ¢hé& landingusheulder of ahd ofifield
view of the |lock sleeve of the blanking plug assenbly of Figure 1. Figure 6

IS a cgbslar aRealbepnal view of the latch sleeve of the blanking pl.ug assenbly
of Figure 1. Figure 7 is a top view of the |atch nmenbers nounted on the

atch monoe g (/8%  Baigd ekuifol Betupile Pgbuly Y BORL A PP IAT,

mber >0t Fi'gur e gure Cro ctlonal View o
t ool kﬁawgbéegvﬂe%do& OF u2 1%:%':12 %nB%dS of the oilfield tubular member.

Figure 11 is a cross-sectional view of the blanking plug assembly of Figure 1 with the
metal-to-metal sealing assembly in sealing engagement with the oilfield tubular member.

Figure 11A is an enlarged detailed view of tﬁe sealing assembly as shown in Figure 11
in the seal set position. | _

Figﬁre 12 is a cross-sectional view of the running tool and blanking plug assembly of
Figure 1 with the running tool in the disengaged position.

Figure 13 is a cross-sectional view of a pulling tool connected to the blanking plug

assembly of Figure 1 for retrieving the blanking plug assembly from the bore of the oilfield

tubular member.

Réfexring initially to Figure 9, the blanking plug assembly 10 of the present invention
is utilized to plug and seal the flow bore 12 in an oilfield tubular member 14 such as a tubing
-hanger or a tree cap.. A tree cap, for example, may used in the upper part of a horizontal tree.
The oilfield member 14 includes a plurality of latching grooves 16 and an uanrdly facing,
inwardly and downwardly tapering frusto-conical shoulder 18 serving as a landing shoulder.
Latching grooves 16 include upwardly facing, inwardly and downwardly taperirig frusto-conical

_shoulders 17 and downwardly facing, inwardly and upwardly tapering frusto-conical shoulders



assenbly of Figure 1 into the bore of an oilfield tubular nenber and with
t he bl anki ng plug assenbly having | anded on the | andi ng shoul der of the
oilfield tubular nmenber. Figure 9A is an enlarged detail ed view of the
metal -to-netal sealing assenbly nmounted on the blanking plug assenbly as
shown in Figure 9 and in the unseal ed g05|t|on -6- Figure 10 is a
cross-sectional view of the blanldng pl'lig assenbly of Figure 1 in the |ock

set p05|t|90nt—¥:%§1 {,hq,ebéagegl pudg‘ sg%aéw iéft%d?xfxé sﬂsum&e llsalc}d!&ﬂted a

shoul der “of field tubu Figure | OA 1s an enl arged detai l
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tubul ar nmenber. Figure 11A is an enlarged detail ed view of the sealing
assenbl y Hsexs¢nding radiatiygowardiaf ¢ylindrical seall 13.e Reguged tdiasneterseglibere]t msludes a

cross-sectional view of the running tool and bl anking plug assenbly of
Figure 1 dovirwardly facingiontvardig|tapering feusto-eomical gelibf 16siLianding shoulder 18 and relief

o

15 are formed by the transitions between cylindrical wall 13 and seal bore 11. Blanking plug
assembly 10 is landed on landing shoulder 18 and is latched into place at latching grooves 16,
as hereinafter described in further detail.

Referring now to Figure 1, the blanking plug assembly 10 of the present invention
includes a plug 20, a laﬁding sleeve 30, a lock sleeve 40, and a latch sleeve 50. Plug 20
includes a head 22 with an upwardly projecting mandrel 24 thereby forming an upwardly facing
annular shoulder 27. Landing sleeve 30 receives mandrel 24 with lock sleeve 40 and latch
sleeve 50 also receiving mandrel 24 and having a portien thereof. disposed in the annulus 25
t.'ormed between mandrel 24 and landing sleeve 30.

The head 22 of plug 20 includes a reduced diameter portion 26 forming an upwardly
facing annular shoulder 28. The lower end of head 22 is conical in shape forming a nose 32.
The lower terminal end 34 of plug 20 ir;cludeS a tapped bore 36 used for handling and assembly.
Bore 36 is centered on the center line or axis 38 of blanking plug assembly 10.

Reduced dhhem portion 26 includes a lower cylindrical portion 42, a medial conically
tapered portion 44 and an upper cylindrical portion 46. The medial conically tapered portion

| 44 has a predetermined inward and upward taper, such as 2 degrees, forming a frusto-conical

surface whereby cylindrical portion 42 is a larger diameter than cylindrical poi't.ion 46. A seal



.Figure 13 is a cross-sectional view of a pulling tool connected to the

bl anl dng plug assenbly of Figure 1 for retrieving the blanldng plug
assenbly fromthe bore of the oilfield tubular nenber. Referring initially
-to Figure 9, the blanking plug assenbly 10 of the present invention is
utilized to plug and seal the flow borg 12-in an oilfield tubular nenber 14
such as a tubing hanger or a tree cap. Atree cap, for exanple, may used in
t he uppeguppérttringf 4&ishrecsivahbedr fedeced diameter Iportidni26rend pinned tb lewerdeylinirical
plurality of Iatchlng grooves 16 and an upwardly facing, inwardly and

dowrwar &gtk ruRn ks s 820 05Ut SO 08I0k 0 822 th So6fi0a sealing

shoul der atc es 16 |nc ude upwardly facing, inwardly

d d ’ d
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shoul der 18 is often referred to as a no-go shoul der: Landi ng shoul der 18
i s for meassepbly 10:is Jewered intathebore12; 3eal sunPoRIiNg 4% protects besealmeaysambly £0 y

inward of cylindrical wall 13. Reduced diameter seal bore 11 includes a
downwar dasy itf isdowegred uthvenghi| bore alﬁeanch also rprevents irfirom| premiaturély iwing ackiated into
shoul der 18 and relief

sealing engagement. Also, if it becomes necessary to pull the blanking plug assembly 10 out

of bore 12, the seal support ring 48 ensures that the sealing assembly 60 will not hang up and
seal on something as it is pulled out of - the hole. Seal support ring 48 is preferred but optional.
Referring now to Figure 9A, sealing aséembly 60 is shown enlarged and in the unset
position. Sealing assembly 60 is described in detail m United States Patent Application Serial
No. 08/052,777, filed April 26, 1993 entitled Annular Sealing Assembly, incorporate& herein
by reference. Sealing assembly 60 includé; an upper sealing-rihg- assembly 54 and a lower
sealing ring assembly 56 made of metal and preferably stainless steel. Each sealing ring |

assembly 54, 56 includes a U-shaped ring having a base 58 and a pair of legs 72, 74 and 62,'
64, respectively. A plurality of segments 66 are disposed within the annular recess 68 formed
by legs 72, 74 and 62 64. The inner legs 62, 72 of sealing ring assemblies 56, 54, respectively,
are at an angle with respect to the axis 38. Angled legs 62, 72 are adjacent the medial conically
tapered portion 44 of reduced diameter portion 26. Sealing ring assemblies 54, 56 establish a

i metal-to-metal seal with seal bore 11. Outer legs 64, 74 of sealing ring assemblies 56, 54,

respectively, are generally parallel to the axis 38. The two sealing ring assemblies 54, 56 face



.15 are fornmed by the transitions between cylindrical wall 13 and seal bore
11. Bl anking plug assenbly 10 is | anded on | andi ng shoul der 18 and is

| at ched into place at |atching grooves 16, as hereinafter described in .
-further detail. Referring nowto Figure 1, the blanking plug assenbly 10 of
the present invention includes a plug 83, a |anding sleeve 30, a |ock

sl eeve 40, and a |l atch sleeve 50. Plug 20 includes a head 22 with an

upwar di yeaph other in onderntodedate Seblingestroky of wanelrandathus imiviimitieythé deigdgofblaRkiAE
shoul der 27. Landing sl eeve 30 receives nmandrel 24 with | ock sleeve 40 and
latch slgngyassefbly $@. receiving mandrel 24 and having a portion thereof

di sposed in the annulus 25 forned between mandrel 24 and | andi ng sl eeve 30.
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tapered portion 44 and an upper cylindrical portion 46. The nedi al
coni cal |8ftt ¥ith the ssaling m&yrﬁﬂsh@iﬁg a den thonsandths clearanee with the eplintricabwall
such as 2 degrees, formng a frusto-conical surface whereby cylindrical
porti on 18} theoperatar iscassuted that ¢he seating assemblyr 60cwill potrcansera grémature &edication of
landing the blanking plug assembly 10 on landing shoulder 18. Landing on shoulder 18 is
crucial to ensure that there is alignment with latching grooves 16.

Referring now to Figures 1 to 8, the upwardly extending mandrel 24 includes an outer
cylindriél surface 76 having a plurality of elongated slots 78 extending axially. Slots-78 form
upper and lower shoulders 80, 82. A pair of upper and lower latch grooves 84, 86 are disposed
circumferentially around mandrel 24 above each of slots 78. Each of the latch grooves 84, 86
includes a downwardly facing annular shoulder 88 and an upwardly facing, downwardly and
outwardly tapering annular surface 92. |

An OD fish neck 90 is disposed on the upper end of mandrel 24 and has a profile .on its
outer diameter. OD fish m.ack 90 includes a reduced diameter portion 94 forming an upwardly
facing tapered annular shoulder 96. OD fish neck 90 further includes an enlarged head 98
fofmi:ig a downwardly facing annular hook shoulder surface 100.

Landing sleeve 30 includes a central bore 102 for slidingly receiving the outer cylindrical
wall 76 of man@rel 24. Landing sleeve 30 also includes a lower counterbore 104 forming a

downwardly facing annular stop shoulder 10LCOunterbore-104 is sized to receive the reduced



_support ring 48 is received over reduced dianmeter portion 26 and pinned to
| ower cylindrical portion 42 by shear pins 52. Seal support ring 48 is

| ocated on head 22 to support a sealing assenbly 60 initially disposed
-around nmedial conically tapered portion 44. Shear pins 52 hold seal support
ring 48 and seal assenbly 60 in an ugfer, unset position as the blanking
plug assenbly 10 is lowered into the bore 12. Seal support ring 48 protects
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is shown enl arged and in the unset position. Sealing assenbly 60 is
descri bd@lyralityof threaded hoses 108 extend-warsyersely tothel axis:38 throwgh thelwalbof landing
08/ 052,777, filed April 26, 1993 entitled Annul ar Sealing Assenbly,

i ncor posleeve 30Hfor direadingly eéceiving pins 40| which extendrinity tifelaligned ltes 78 in wiRRaTel
sealing ring assenbly 54 and a | ower sealing ring assenbly 56 nade of netal

and pr e24er Bink |1 16 ari mhdesof Shigh stredgth Steebaid Have ah ine? ORTOA| 29 Witich Fecipfiichidses
a U-shaped ring having a base 58 and a pair of legs 72, 74 and 62, 64,
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engage shouliders 80, 82 to limit the relative axial movement between plug 20 and landing sleeve
30. '

Referring now particularly to Figures 1 and 2-4, landing sleeve 30 further includes an
enlarged diameter upper inner bore 112 forming an upwardly facing travel stop 113 and includes
a plurality of windows 114 preferably four. An arcuate dog 120 is disposed within each of the
windows 114 for radial movement. A plurality of access bores 116 extend traversely of the axis
38 through the wall of landing sleeve 30 for unlatching the latch sleeve 50 as hereinafter
described in further detail. The upper end of landing sleeve 30 includes a plurality of inwardly
directed arcuate flanges 118 fdrming downwardly facing arcuate shoulders 122. A threaded bore
124 passes radially through one of the arcuate flanges 118. A spring détent 130 is threaded in
threaded bore 124 and includes a housing thh a spri.ng biasing radially inward and a detent
member 126. o

Referring now particularly to Figures 1 and 5, lock sleeve 40 includes a downwardly

extending cylindrical portion forming an innes-bore 131 and four downwardly extending keys |




tapered portion 44 of reduced djanmeter portion 26. Sealing ring assenblies

54, 56 establish a netal-to-netal seal with seal bore 11. Quter legs 64, 74
of sealing ring assenblies 56, 54, respectively, aré generally parallel to

the axis 38. The two sealing ring assenblies 54, 56.face -9- each other

in order to reduce sealing stroke ofl¥—ravel and thus mnimze the | ength of
bl anki ng plug assenbly 10. The seal assenbly 60 has a 0.010 di aneter

cl earanqgy %ﬁhftstws 39 theskbefivdenfor reckivimy dbgsbiP0aduringrasssmbly. ERbh ey 132 has

seal ing assenbly 60 of the present invention can not serve as an inpedi nent
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to Figures 1 to 8, the upwardly extendi ng mandrel 24 includes an outer

cyl i ndr ild&lofJanding slepee ﬁgvi heck sleeve 40 ifusthest ingludesyan axiak slot 449 ghrough nvhiehy

axially. Stots- 78 form upper and | ower shoul ders 80, 82. A pair of upper

and | owprojeects spring deteat 18Q alle@ing detdnts 13 axireciprocate therewithin The projection of
spring detent 130 into slot 140 prevents lock sleeve 40 from rotating with respect to landing
sleeve 30 after assembly.

An ID fish neck 142 is disposed at the upper end of lock sieeve 40 and has a profile on
its inner diameter. ID fish neck 142 includes an enlarged inner diameter portion 144 and an
upwardly facing, downwardly tapering annular shoﬁlder 1_46. Enlarged portion 144 forms a
downwardly facing annular shoulder 145 for engagenient with a pulliﬁg tool 220, as hereinafter
described. The upper terminal end 133_ of ID fish neck 142 is used as a jarring surface, as
hereinafter described.

Dogs 120 include a pair of inwardly directed arcuate shoulders 152, 154 forming a
groove 156 therebetween. Upon assembly as hereinafter described, the lower cylindrical portion
of lock sleeve 40 is received within annulus 25 and enlarged diameter portion 112 of landing
sleeve 30 such that lower arcuate shoulder 134 is received within groove 156 of dogs 120.
Likewise, the upper arcuate shoulder 152 of dogs 120 is received within groove 136 of lock
sieeve 40.

Dogs 12(_) also include three outwardly directed arcuate shoulders 153, 155, and 157

dimensioned to be received within the three Jatch grooves 16 on oilfield tubular member 14.



- circunferentially around mandrel 24 above each of slots 78. Each of the

" latch grooves 84, 86 includes a downwardly facing annul ar shoul der 88 and
an upwardly facing, dowwardly and outwardly tapering annul ar surface 92. -
_ An OD fish neck 90 is disposed on the upper end of mandrel 24-and has a
profile on its outer diameter. OD fishipeck 90 includes a reduced di aneter
portion 94 form ng an upwardly facing tapered annul ar shoul der 96. GD fish

neck 9 r ' o6 3 i
Aol a2 of W e OUEE Sl SRoHEA ncIGA s Wphaeiiy fuchng MULHGNEal) Lperife
bore 102 for,.slidingl ceivina the outer cvlindrjc . 6, Qf nmands el
24 *Lafamriepe 98 Mepted 65 me BEatl v R bRy e A4l fpwESaRY
downwar dl y, faci ng annu| ar st houl der 10 unterbore ;104 is sized to
Fece! v anekag apauldt houlkers 57 of SRAE-BTORYRS, 1o TBRITBFISG OF Gissice Redtsh aanbiss
facing annul ar support shoul der 75 is disposed around the exterior of the
cyl i ndrsiuppdrt shoulder SSnandgcans sinfaces 149 48 sesras aipradeterminedydistanpe svhichsisotmoder 75
i s dinensioned for supporting engagenent with | andi ng shoul der 18 of menber
14, A phatr thei spacing oridistastecbebweansiandingeshoulder 18 and aanudad shauidersid 7200 outds

t hrough the wall of | anding sleeve 30 for threadingly receiving pins 110

whi ch axhtadmember 141 AglhegsiRdtes desc?ibéd in furthen désil, upon the actuation of dogs 120,

cam surfaces 159 mm upward onto tapered annular shoulders 17 causing th_e blanking pl_ug
assembly 10 to lift off of landing shoulder 18 the difference of the predeterminec.i distance§ 77
(See Figure IOA). This pred:tgrxjﬁned difference 77 is preferably 0.020 inches.
Referring noﬁ particularly to Figureé 1 and 6-8, lat(;h slﬁeve 50 includes an inner bore
158 for slidingly receiving mandrel 24 and projects into annulus 25 between mandrel 24 and
landing sleeve 30, Latch sleeve 50 also includes a reduced diameter outer cylindrical portion
162 which is slidingly received within-the inner bore 131 formed by lock sleeve 40, The
| reduced diameter 162 forms an upwardly facing annular shoulder 164 which engages the lower
terminal end of the keys 137 on lock sleeve 40. Further, latch sleeve 50 include$ a detent cavity
or aperture 166, which when aligned with spring detent 130, will receive detent member 126
(See Figure 10).
On the Jower end of latch sleeve 50 is mounted a plurality of latch segments 150 movable
" radially. Latch segments 150 include a T-head 170 received in a T-slot 172 adjacent the lower
terminal end of latch sleeve 50. Latch segments 150 include an outwardly facing arcuate groove
174 in which is disposed a ring-like spring 160. Latch segments 150 further include a pair of

inwardly directed arcuate latch shoulders 176, 178 dimensioned to be received within annular



24. Pins 110 are nmade of a high strength steel and have an inner portion 79
" which reciprocates axially within slots-78. Pins 110 hold | anding sl eeve 30
and plug 20 together while allow ng plug 20 to reci procate with respect to
| andi ng sl eeve 30. Pins 110 ride within slots 78 and will engage shoul ders
80, 82 to limt the relative axial -18venent between plug 20 and | andi ng

sl eeve 30. Referring now particularly to Figures 1 and 2-4, |anding sl eeve
30 furtleh grooies @ds 8G1in emdnare]2d. d Latchtshouldegsel76 178 reatio inelude2upveardiynfacing
upwardly facing travel stop 113 and includes a plurality of widows 114

pref er ahlyatd SHouldefN1 U £ddplel f8PEnghgOmb Wiih OwARarly fﬂcﬂzfeaﬁmapéh&dwerma @aws

114 for radial novenent. A plurality of access bores 116 extend traversely

of the | 8. 438, t R ' '

Tac ch SFue g el e B0 ine3ALAO a°icatgs Borg 762 dBaef hof frbdleg
of landing sl eeve, 30 incl lurality.of i rdl.y directed. arcuate,
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bore 124 passes radially through one of the_arcyat _flanges 118. A spring
det ent Sieryei39 @ﬁ%@é@ﬁ@@%@%&@&h segraent 150, during, disassembly. n Alibpugh aucolieta
spring biasing radially inward and a detent nenber 126. Referring now
part i cutamnestionsomldybs used in placeDf latoh isegments, IS0 eallet garnectioni wiuldhadd length

extendi ng cylindrical portion forming an inner-bore 131 and four downward]y
ext endi tocthé djamking plug assembly 10. '

" A shear pin 135 extends through landing sleeve 30, lock sleeve 40 and latch sleeve 50.
Shear pin 135 may be termed a two stage shear pin. Shear pin 135 initially maintains lock
sleeve 40 and latch sleeve 50 in an upper position such that key 137 allows dogs 120 to be in
the radially inward and unset position. Shear pin 135 is sha;_ared at the interface between landing
sleeve 30 and loqk sleeve 40 upon jarring down on the upper end 133 of lock sleeve 40 since
the point of shear is located at that interface. Upon shearing pin 135 at this interface, lock
sleeve 40 and latch sleeve 50 move to their downward or lower position. Upon latch segments
150 having engaged latch grooves 84, 86 in mandr_el 24, blanking plug assembly 10 may be
retrieved using a pulling tool 220, hereinafter described, which engages ID neck 142 to jar -
uﬁward against the latching engagement of latch segments 150 and latch grooves 84, 86. The
jarring up causes shear pin 135 to shear at the interface between lock sleeve 40 and latch sleeve
50. The upward movement of lock sleeve 40 unsets dogs 120 and allows them to shift back into
their radial inward and unset position. Thus, shear pin 135 serves multiple purposes, first to
maintain lock sleeve 40 and latch sleeve 50 in the upper position, second, to cause both lock

sleeve 40 and latch sleeve 50 to move to their lower position together, and third, to allow lock



137 having slots 139 therebetween for receiving dogs 120 during assenbly.
Each key 137 has a pair of outwardly projecting upper and | ower arcuate
shoul ders 132, 134 form ng an arcuate groove 136 therebetween. Upper
annul ar shoul der 132 includes an upwardly facing arcuate shoul der 138 for
abutting engagenent. wth downwardly facilsg arcuate shoul der 122 on fl ange
118 of | anding sleeve 30. Lock sleeve 40 further includes an axial slot 140

t hrough yiséveldObahe upvwaapdlyveitiirispert tol REchadldeveiS0 gfistelarchislekd 50 has beenflsehal e
therewithin The projection of spring detent 130 into slot 140 prevents | ock
sl eeve 4Q:ih'mindr@tz4.i ng with respect to Ianding sleeve 30 after assenbly.

An I D fisﬁ neck 142 is disposed at the upper end of |ock sleeve 40 and has

a profile on j s .di ; i ] I :
Mner di amot oFEEHTE BEaif s FGE 1 ook aSsamB 6f rdeiahg Bl Sentily 10, R0 lainer
annul ar shoul.der .146. Enl.arged portion 144 fagrng.a do rdl.y facing

annul ar SR8 848 pi WJPdE‘?aég@ﬁ%‘ﬁf WH% aﬁ@lﬁ@fﬂf %sa%?%\,@ﬁ,%égceﬁ’(fge‘?vﬁ&f}{eer :
descri bed. The upper terminal, end 133 of ID fish neck 142 is used_as a
jarring @edialcenically taperadnpartion 44cafcreduced. diamgier portion 26 afiplug 20 Maydrel 24
inwardly directed arcuate shoul ders 152, 154 form ng a groove 156

t her ebet fwith dogp 320 dustalled) §s then Hnserted dntochore 492 rof danding sleeveodR therghyi framingal
portion of |ock sleeve 40 is received w thin annulus 25 and enl arged

di armet er apmulas 251 Thehedd 2200fplog 20 isrecsiv@&Dwithintouinatbore 104 oflanding elesve30 st

134 is received within groove 156 of dogs 120.

slots 78 are aligned with bores 108. Pins 110 are then threaded through threaded bore 108 such
that the inner end 79 of pins _110 are received within slots 78. Latch sleeve 50 (with latch
segment 150 attached) is then received over mandre1-24. Lock sleeve 40 is inserted into annulus
25 between landing sleeve 30 and latch sleeve 50 with slo_l;s 139 being aligned with dogs 120.
.Upon lock sleeve 40 engaging upwardly facing shoulder 164 on latch sleeve 50, lock sleeve 40
is rotated whereby keys 137 are aligned behind dogs 120 and landing sleeve 30, lock sleeve 40,
and latch sleeve 50 are aligned to receive shear pin 135.

. Referring again to Figure 9, the blanking plug assembly 10 is inserted into the bore 12
of tubular member 14 by a running tool 180. Running tool 180 includes a generally cylindrical
body 182 having a sucker rod connection 184 at its upper end for connection. to equipment
extending to the surface. Body 182 includes a lower cylindrical reduced diameter portion 186
forming a downwardly faciﬂg annular shoulder 188. An actuation sleeve 190 is slidingly
disposed on cylindrical portion 186 and is held in position on cylindrical portion 186 by shear
pins 192. Actuation sleeve 190 also includes a threaded transverse bore receiving a spring

~detent 189 which projects into detent hole 183 when the sleeve 190 is in its upper position as



_ Likewi se, the upper arcuate shoul der 152 of dogs 120 is received within
groove 136 of |ock sleeve 40. Dogs 120 .al so include three outwardly
directed arcuate shoul ders 153, 155, ‘and 157 di nensi oned to be received
-within the three Latch grooves 16 on oilfield tubular nenber 14. -12-
Each of the three outer arcuate shoul ddds include a downwardly facing and
upwardly tapering cam surface 159 adapted for camm ng engagenent with the

upwar dl showi Gh Higwre 420 0Sfased 190/ aflsa REEILALS TSt 405 oS thReHdilY Bind 7199fin{d’3‘{1ﬁ&{d€9
grooves 16. The spacing or distance between annul ar support shoul der 75 and

cam sunkaeetoricobly 185 o elB/GLAE IO HU6 FOEF WSl SpaNASE e
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annul ar_ shoul ders 17 causing the bl ankin |ug assenply 10 to lift off of
[ andi ng86refmaeing 100 180, Fverlaverend ofbark 498 incthules A 7P9std diameleransuiay pivsie
Figure 10A). This predeterm ned difference 77 is preferably 0.020 inches.
Ref er r i shquidenvl 9 forming aar upper tapeved surface1199anda lower tapeted shrfaces20J0 Thelowdes
an inner bore 158 for slidingly receiving mandrel 24 and projects into
annul usend-ofibodyd82 imaludes @l fuftiereneduced diameter portion 202 having a head 204 forming an

upwardly facing annular shoulder 206. A plurality of downwardly extending latch fingers 200
are mounted on Body 182. Fingers 200 include.enlarged angled heads 210 which abut annular
shoulder 206 and are captured between actuation sleeve 190 and further reduced diameter portion
202. The lower ends 208 of fingers 200 include an upwardly facing hook shoulder 212 adapted
for engagement with the downwardly facing hook shoulder 100 on OD fish neck 90. Fingers -
200 pivot on annular pivot shoulder 198 depénding on the relative position of actuation sleeve
190 on cylindrical portion 186 of body 182. |

In Figure 9, running tool 180 is shown in the engaged position with blanking plug
assembly 10. Actuation sleeve 190 is in its lowermost position such that annular pivot shoulder
198 is below head 204 thereby forcing the lower_.ends 208 of fingers 200 in their radial inward
position. In this position, hook shoulders 212 are opposite annular hook shoulder 100 so as to
engage and thus support blanking plug assembly 10 on running tool 180 as it is lowered into
bore 12. |

Although not shown in tﬁe ﬁgu‘res, spang jars or wireline jars are disposed above running
tool 180 for jarring up or down on blanking plug assembly 10. The lower terminal end 214 of

actuation sleeve 190 abuts the upper termirial end 133 of lock sleeve 40.. Thus, the spang jars



. landing sleeve 30. Latch sleeve 50 also includes a reduced di aneter outer
cylindrical portion 162 which is slidingly received wthin the inner bore
131 forned by |ock sleeve 40. The reduced di aneter 162 forns an upwardly
- facing annul ar shoul der 164 whi ch engages the |l ower term nal end of the
keys 137 on | ock sl eeve 40. Furtherslétatch sl eeve 50 includes a detent -
cavity or aperture 166, which when aligned with spring detent 130, wl|
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50 is rmunt ed a urality of latc segrrents 150 novabl e radially.

R wgaagggﬁ aﬁ?&w b&egﬁhﬁt Eno@nausi&pt-rekzeaﬁ&ifsa@ &Bsédhﬁd

| ower termna sl eeve segnents 150 I nc

out war dl . ar c 174,i ich,is a _ring-Ji ring
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upwardly facing arcuate shoul ders 180 adapted for engagenment with

downwar jiry ifcludenQtisnBakex; ast Bowen. s A88pang jarprovidep a. fixedt arhownt gofeupweard S6r

further include a threaded bore 182 adapted for threaded engagenent with a

r el easeddwhwardrjatringwovemént of ehe wirelinedodlsting)h Thereens three eyped bb jark namel ng
link, tubular, and hydraulic jars. ‘Link and tubular jars are mechanical jars which accommodate
both upward and downward jarring. These jars deliver a jarring iinpa(:t through the entire length
of the tool string. Hydraulic jars, for upward jarring_ Only, are used to apply a high-impact
force. By way of example, link jars consist of interlocking steel links which can be extended
or collapsed by manipulating the wire line at the surface to produce an upward or downward
jarring impact. The intensity of the jarring impact depends on the weight of the wire line stem
installed immediately above the jar, the stroke length of the jar, and the density of the well fluid.

To release running tool 180, spang jars jar down with sufficient force to shear pins 192

causing body 182 to move downwardly with respect to actuation sleeve 190. This movement
aligns spring detent 189 with detent hole 183 thereby connecting body 182 and sleeve 190. As
best shown in Figure 12, as actuation sleeve 190 moved upwardly with respect to body 182 on
reduced diameter portion 186, annular tapered surface 199 engages the angled backside of heads
210 of fingers 200. This engagement causes the lower heads 208 of ﬁngers 200 to move radially
outward thereby disengaging hook shoulders 212 from hook shoulder 100. Upon disengagement,

running tool 180 may be retrieved from the bore 12.



sl eeve 30 for the disengagenent of l|latch segnments 150 during disassenbly.
" Al'though a collet connection could be used in place of |atch segnents 150,
a collet connection would add length to the bl anking plug assenbly 10. A
. shear pin 135 extends through | andi ng f%geve 30, lock sleeve 40 and | atch
sl eeve 50. Shear pin 135 may be terned a two stage shear pin. Shear pin 135
initially i.ntai ns | ock..sl eeve 40 and, l atch sl eeve 50 41 a er Ltion
such that REeCTRE oy JFiaul 5 0o orn e ol 13 220, o Belfitenipof 32k,
position. Shear pin 135 is _sheared at the interface between | anding sl eeve -
. 30 andn¢ludes an appar conegien 224 haYiRg % bsh neck 2Rd at isYPPER End 39d & syckek red eeve
40 since the point of shear is |located at that interface. Upon shearing pin
135 atconhectionr®26r f Gennecioo 222 sheludes a1pwen dhreadeghbare @38 o thrrasded angagdmsint
downward or | ower position. Upon |latch segnments 150 havi ng engaged | atch
gr oov egitBthe Wppet endsficimahdrel23(owhicltipagjests downwariiypirpmlédnnestob222. € Manaieg d
using a pulling tool 220, hereinafter described, which engages |ID neck 142

to | arp3gineiudessdBlinthorkt 232 !aesrpiai it Jsémsg O s hedkICSF mEHFEI Fof BHAnRR

| at ch grooves 84, 86. The jarring up cauSes shear pin 135 to shear at The

I nterf | oGk .Sl Latich T i nt
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radi al, i nward anpd et. positiop., Thus, .shear pin_135 serves mul ti

i poRewest fapdiel ME S Gbector 222, K fetaines ey’ 6 b reckied vt i 230 e
position, second, to cause both |ock sleeve 40 and | atch s|eeve 50 to nove

t o t heand is pigned R Handrsh23Q by 2 heng shearipin 2384 A plurality efisermied segments 242 are
disposed between the upper end of retainer sleeve 236 and a downwardly facing annular shoulder

on connector 222, An actuator sleeve 240 is also disposed around mandrel 230 and includes a
serrated inwardly directed annular -shoulder 241 at its upper end. Sleeve 240 also incl_udes a
inwardly directed annular | flange 244 which forms an -'énnular space 246 that houses a
compression spriné 250 that is compressed between the lower terminal end <->f retainer sleeve 236
and the upwardly facing shoulder of annular flange 244. The lower end of actuator sleeve 240
includes an enlarged bore 248 with an inwardly directed reduced diameter 252. The lower end
of mandrel 230 is flared forming an outer tai:ered surface 254 and an upwardly facing annular
shoulder 256. The lower end also forms an inner tapered surface 268. A plurality of collapsing
fingers 260 are disposed between actuator sleeve 240 and mandre] 230 adjacent their lower ends.
Collapsing fingers 260 include an angled upper head 262 and a lower head 264 having an
upwardly facing annular shoulder 266 adapted for engagement with annular flange 145 on ID
fish neck 142.



.-14- sleeve 40 to nove upwardly with respect to |latch sleeve 50 after |atch
sl eeve 50 has been latched with mandrel 24. Referring again to Figure 1, in
t he assenbly of bl anking plug assenbly 10, seal retainer ring 48 is pinned

-on reduced dianmeter portion 26 and sealing assenbly 60 is received over the

- medi al conically tapered portion 44 of~¥8sduced di aret er portion 26 of plug
20. Mandrel 24 (with dogs 120 installed) is then inserted into bore 102 of

| andi ng sl ee . i a -~ Tha i
racei ved i ¢ Refering, AOY RBiERE1 "a° Y Ui eperelion, pAGERLIZR0T Iduelt Floitore
aligned yith bores 108.. Pi 110 are then th thr
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Latch sleeve 50 (with |atch segnment 150 attached) ig t r.ecei v ver .
rand e ammilan seface | QL WBIHGNICALY FOEARES 1% HDer GPATER aurtans 4o QISRARdYE 9Bncthis
sl eeve 30 and |latch sleeve 50 with slots 139 being aligned with dogs 120.
Upon | oehgagementalighs dheypulling togd\2200with thecblanking plugmrssently 19 The aesesdi0ane
50, lock sleeve 40 is rotated whereby keys 137 are aligned behind dogs 120
and | andhéibwer aexvifind end | of atarsdrelc?30 #Gizedrto Hazely icleat thevinside diametedt 0HOBUfisto

receive shear pin 135. Referring again to Figure 9, the blanking plug
assenbl yiedP 143, THE Gdweé2Chead 264 o colsthglfingets 26(Minchudesanbeter tapeied sarfacedTig

tool 180. Running tool 180 includes a generally cylindrical

' adapted to engage the inner tapered surface 147 of ID fish neck 142, These tapers initially

engage as the pulling tool 220 is lowered into bore 12 forcing collapsing fingers 260 and

actuation sleeve 240 to move upward on mandrel 230 thereby compressing compression spring

250. Upon the further downward movement of pulling tool 220, the fingers 260 collapse against

the cylindrical outer wall of mandrel 230 above flared surface 254. Once the lower head 264

clears the internal diametér of ID fish neck 142, fingers 260 are free to expand as spring 250

pushes downward on actuation sleeve 240. Upon pulling back up on pulling tool 220, spring

250 forces actuation sleeve 240 to remain in contact with the upper terminal end 133 of lock

sleeve 40 such that tapered surface 254 cams fingers 260 outward into engagement with the

downwardly facing annular shoulder 145 on ID fish neck 142. With latch segments 150 engaged

in latch grooves 84, 86, pulling tool 220 then places an upward force on lock sleeve 40 causing

shear pin 135 to shear at the interface between lock sieeve 40 and latch sleeve 50. The upward

movement of lock sleeve 40 will release dogs 120 without releasing latch segments 150 in latch
grooves 84, 86.

An alternative embodiment of the blanking plug assembly 10 includes a small bore

extending axially through the entire length of plug 20. A break off plug is mounted within the



body 182 having a sucker rod connection 184 at its upper end for connection
“to equi pnment extending.to the surface. Body 182 includes a | ower
cylindrical reduced dianeter portion 186 forning a downwardly facing
~annul ar shoul der 188. An actuation slaeve 190 is slidingly disposed on
cylindrical portion 186 and is held in position on cylindrical portion 186
by shear pins 192. Actuation sleeve 190 also includes a threaded transverse
bore regateyi The Breakloffplugciotld bd & thehforin ¢fft ®jsing epémcheckiorbye; athakk pt&3umthen
the sleeve 190 is in its upper position as -15- shown in Figure 12.

Sl eeve @9? ﬁ} gg,ééjtﬁflésgﬁgs IfthefeSis aag giésa:gur& buAA b Reder the blkingrle hitemdlieto,

bores 1 or attachi eeve 190 to body 182 in an axially
novabl e _manner,. . Act uati on sl eev | L odr 4 e
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end of bore 194 includes a_educed dianeter annul ar, pjvot. shoul der 8
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| ower end of body 182 includes a further reduced di%ﬂeﬁ@ﬁ portion 302

havi ng aporeseleasing it avithi the pulingsaek 220, it euld, blox, vk of the HbYlaT dpembrs 144
plurality of downwardly extending |atch fingers 200 are nmounted on body

182. Fi nger s Fobthei methodicofahe presend invegtion ¢ operation i the apparatusehiie present
shoul der 206 and are captured between actuation sleeve 190 and further

r educed js\entiBi,Srefe?@ridei will now be made to Figures 9-13 as well as the details shown in Figures

9A, 10A, and 11A. The method of plugging the bore 12 of tubular member 14 comprises the
steps of inserting blanking plug assembly 10 into the bore 12 of tubular merr_lber 14. The sealing
assembly 60 passes into the seal bore 11 on tubular member 14 without establishing a seal. The
blanking plug assembly 10 is landed on landing sfaoulder 18 of tubular member 14. The wireline
jars then jar down on landing sleeve 30 to shift dogs 120 radially outward toward latching
grooves 16. The tapered shoulders 159 on dogs 120 cam with tapered shoulders 17 of latching
grooves 16 théreby raising the blanking plug assembly 10 off of landing shoulder 18. Dogs 120
then move radially outward and are locked into position within latching grooves 16 by lock
sleeve 40. The wireline jars then j_ar up on mandrel 24 of plug 20 causing plug 20 to move
upwardly. As plug 20 moves upwardly, sealing assembly 60 engages the lower terminal end of
laﬁding sleeve 30. The continuing upward movement of plug 20 shears pins 52 and plug 20
drives the medial conically tapered portion 44 through the internal diameter of sealing assembly
60 causing sealing assembly 60 to sealingly engage the seal bore 11 of tubular member 14.
Upon plug 20 reaching its upper position, latch grooves 84, 86 are aligned with l.atch segménts

150 and spring 160 shifts latch segments 150 radially inward and into latch grooves 84,86. A



202. The | ower ends 208 of fingers 200 include an upwardly facing hook
" shoul der 212 adapted for engagenent with the downwardly facing hook

shoul der 100 on OD fish neck 90. Fingers 200 pivot on annul ar pivot
. Shoul der 198 depending on the relati v@position of actuation sleeve 190 on
cylindrical portion 186 of body 182. In Figure 9, running tool 180 is shown
in the engaged position with blankin | ug assenbly 10. Actuation, sl eeve
190 i s funther detated dassciptipn ofithe rmM o? tag Peesent| iavensiopoands e Presstionogf the
bel ow head 204 thereby forcing the | ower ends 208 of fingers 200 in their
radi al agpardres pphetpresent inventionsfoflowsst i on, hook shoul ders 212 are opposite
annul ar hook shoul der 100 so as to engage and thus support bl anking plug
assenbly 10 Rpferiihé\d th Fgurd 90 natning took 180 isdontledted o blanlking Plugidssémbighihot
shown in the tigures, spang jars or wireline jars are di sposed above
runni ng, t . | i : | Vel H o
over 2 finag dchuafin YBe' 120, iR ragHA 00§ SiE ARally GRnATE RN iisenihe OD7
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10 is then inserted into bore 12 of tubular member 14 by running tool 180.

Referring now to Figure 9A, the sealing assembly 60, being mounted on plug 20 below
support shoulder 75, enters seal bore 11 prior to support shoulder 75 engaging landing shoulder
18. The sealing assembly 60 mounted on reduced diameter 26 has an outer diameter which is
smaller than the inner diameter of seal bore 11. This predetermined diametric clearance is
preferably 0,010 inches, Thus, sealing assembly 60 clears the cylindrical wall of seal bore 11
by five thousande‘hs of an inch. As previously described, sealing assembly 60 is mounted on
plug 20 adjacent tapered portion 44 which has a smaller diameter than lower cylindrical portion
42, Sealing assembly 60 is supported in this unset position by seal support ring 48. After
insertion of the sealing assembly 60 in seal bore 11, support shoulder 75 engages and lands on
landing shoulder 18. In this position, the sealing assembly 60 is unset and no seal has been
established between blanking plug assembly 10 and tubular member 14.

Refexﬁng now to Figure 10, the spang jars then jar downwardly on running tool 180.
This jarring movement is transmitted through actuation sleeve 190 to lock sleeve 40. The jarring'
down on lock sleeve 40 shears shear pins 135 at the interface between landing sleeve 30 and lock

sleeve 40 allowing lock sleeve 40 and latch sleeve 50 to move downwardly together within



. described on pages 10 and 11 of Canto's brochure dated January 1986 and

entitled Wreline Tools and Units Catal og, incorporated herein by _

reference. @ her manufacturers of wire line jars include Qis, Baker, and

- Bowen. A spang jar provides a fixed angﬁgt of upward or downward jarring
moverment of the wire line tool string “There are three types of jars nanely

i nk, tubular, and hydraulic jars. Link and tubular jars are nechani cal
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extended or collapsed by manipulating the wire |ine at the surface to

pr oduc Visin legkseaye A0 slegvarJQ ingtheirgawer pasiton, rdetant imember 126cbgcames ng
| npact depends on the weight of the wire line steminstalled i mediately
above tuligngdawith tétenttpenture 166rand lexpdnds irewgrdly, intordtent epeitwe 16§. Detenh mewbiet
fluid. To release running tool 180, spang jars jar down with sufficient

force 1106 Mantaingilgh sReve 5015 itg 103t pokitiont within 4n eeed3y Wi th respect to
actuation sleeve 190. This novenent aligns spring detent 189 wth detent

hol e 183 t helsqlyk VAU hovbs BBwHH ,%élﬁém@&ﬂiaﬁﬁr%aoﬁnemeﬁgsz

Fi gurg 12, as actuation sleeve 190 ?/ed upwar dl'y WI]'E respect to bo yh182
' ' 1 9
angl od 8 oAy oghi the Jbuasly FRRRK iesnsDR eSS SLARRE sonlag 380 154 0F

| oner head 08 _of fingers 200 to move radially outward, thereby di sengagi ng
hook si498$ 33&-3 Ty camping engreement shidts @39.1261;?6%3@7 outwaRd,e fdfrhing &‘Fﬂ‘?l"?ﬁglgool

180 may be retrieved fromthe bore 12. L
are a predetermined distance higher than dogs 120 above landing shoulder 18 such that tapered

e

surfaces 159 on dogs 120 engage tapered annular shoulders 17 of latching grooves 16. This
camming engagement upon the radial shift of dogs 120 raises blanking plug assembly 10 off of
landing shoulder 18. Upon completion of the downward movement of lock sleeve 40 into
annulus 25, annular shouldérs 132,. 134 of lock sleeve 40 are aligned behind and abut arcuate
shoulders 152, 154 of dogs 120 thereby locking dogs 120 in latching grooves 16.

Referring now to Figure 10A, support shoulder 75 is shown lifted off of landing shoulder
18 a predetermined distance 77, preferably 0.020 ix;ch&s. The load of blanking plug assembly
10 is removed from landing shoulder 18 because landing shoulder 18 does not have adequate
bearing area to support the required bearing load. For example, a bearing load greater than that
imposed by 15,000 psi would cause landing shoulder 18 to fail in bearing. In the present
invention, the bearing load is supﬁorted by shoulders 17 of latching grooves 16. Since there are
three bearing. shoulders 17, substantial more bearing area is provided to support the bearing load.

1t should also bé appreciated that there is a load being placed on the downwardly facing annular



-17- Referring nowto Figure 13, there is shown the pulling tool 220.
Pulling tool 220 includes an upper connector 222 having a fish neck 224 at
its upper end and a sucker rod connection 226. Connector 222 includes a

-l ower threaded bore 228 for threaded en% genent with the upper end of a
mandrel 230 which projects downwardly f¥6m connector 222. Mandrel 230
includes a blind bore 232 adapted for receiving OD fish neck 90 of mandrel

24 of hhambkmqAIRIfUSCRIRE Prdves 18 mﬁ,eihewﬁ}ég &%ag%@ﬁt%&@eéﬁ‘é‘og? 1955 e

unt hreadi ng of the connection between mandr and connect

retain Y [ A ' I ISP mandr el
230" by SIofIUES 1, 48 b KRckiE phacies 16 Hay MRS nearibe 303 o3wRlBAR Iyl SniGRels

di sposed bet ween, t he uppet .end. of .retai ner sleeye 236 and a downwardly

f aci ng?Q?FﬁLﬁt'%fP %Hﬁﬁ&&?%ﬁe‘e&n%&éﬂﬁ“%z ."gRﬁseﬂ'@’x&éﬁnr sl eeve 240 is al so

di sposed around mandrel 230 and includes a serrated inwardly directed

annul ar shoReferring now:to Kigure § bpencedags 129 have deaushifiedsradially butweasd and logkedi| y
directed annular flange 244 which forns an annul ar space 246 that houses a
conpr essilatchipg igronye® 36, spang jars (motrshows)sard thert activated e jdraupeon OB fisnaeckeddl of
retainer sleeve 236 and the upwardly facing shoul der of annular flange 244.
The | ovefrthe blinkihg phig assenibly |10¢ Ve shiiild be appreciated tha Mok’ Pexsre A0r1d A41Bh wiekle an

i nwardly directed reduced di aneter 252. The | ower end

50 are pinned by shear pin 135 and are maintained in their lowermost position within annulus
25 by spring detent 130 and do not ride up on mandrel 24 of plug 20 as spang jars are jarring
upward on OD fish neck 90. If these sleeves'were not held in position, it is possible that
movément between mandrel 24 and latch sleeve 50 could cause lock sleeve 40 and latch sleeve
50 to move upward. This upward movement would unlock dogs 120. Thus, upon jarring
upward, detent member 126 prevents latch member 50 and thus lock sleeve 40 from riding up
with mandre] 24. .

The jarring up on plug 20 is a test for determining whether dogs 120 are in locking
engagement within latching grooves 16. There is the possibility that the operator did not jar
down hard enough to shear the pins 135 and set the dogs 120. If dogs 120 are not properly
latched, then there is nothing to jar against and upon jarring up, the blanking plug assembly 10
will move upwardly within bore 12 of outer tubular member 14. However, if blanking plug
assembly 10 is properly latched and locked into place within outer tubular member 14, dogs 120
will hold blanking plug assembly 10 in place during jarring up and thus the operator has a

positive indication that blanking plug assembly 10 is locked into position.



of mandrel 230 is flared formng an outer tapered surface 254 and an
“upwar dly facing annul ar shoul der 256. The |ower end also fornms an inner
tapered surface 268. A plurality of collapsing fingers 260 are di sposed
-between actuator sleeve 240 and mandrel,,230 adjacent their |ower ends.

Col I apsi ng fingers 260 include an angl ea upper head 262 and a | ower head
264 having an upwardly facing annul ar shoul der 266 adapted for engagenent.
wi t h annul ar AfligRg&rddapwardly) plag RO mewles bf@ardly withfrespechip landing siebveg0 and 1
and 13, in operation, pulling tool 220 is |owered into bore 12 of tubing

menber l&mg%e@gﬁéo bl Eﬁg&gk tROWRE térhiddl Shd 165 bf ﬁﬂdih? Gleede30 tus paevierting

annul ar “surrace whi ¢ Itirally engages the inner tapered surface 268
of- mandr el ;o T ' | 0 ind 4B, the
bl anki g bifTaeE AR JAORAEE Ot Bl SuskiiBlsy 0 ek fippet 1l B, | Btreased
mandrel (230 is sized to,barely cl.ear the insid i of ' k
142. ThdATBgAP a1 Piny ST &13%\"1?5 ?ﬁ‘ﬂ'g‘ﬂ‘é‘e‘gggw%?e;{?&e“&ﬁp%lﬁg eib f?‘%ﬁ%“r ed
surface 272 adapted to engage the inner tapered surface 147 of 1D fish neck
142. Théesealingassembly 60al [y engage as the pulling tool 220 is |owered into
bore 12 forcing collapsing fingers 260 and actuation sleeve 240 to_nove
upwar d on naRefaring 30w tocFigirescldnande § A nthecooniinuedsjamingsypward of plug 2P dlaivene
further downward novenent of pulling tool 220, the fingers 260 coll apse
agai nst reduced diameter portion 26 through the inside diameter of sealing assgmbly 60. The sealing
assembly 60 is now stationary as plug 20 moves upwardly. As plug 20 continues its upward
movement, medial conically tapered portion 44 with its 2° inward taper passes thrqugh the inside
~ diameter of sealing assembly 60 causing sealing assembly 60 to expand as the larger diameter
of plug 20 is driven through. As sealing assembly 60 is cammed outwardly by tapered surface
44, outside legs 64, 74 sealingly engage seal bore 11. As plug 20 reaches its uppermost
position, lower cylindrical portion 42 is driven through the inside diameter of sealing assembly -
60 thereby radially energizing sealing assembly 60 between plug 20 and outer tubular member
14. |
Plug 20 is shown in its uppermost position in Figure 11. Plug 20 has engaged
downwardly facing annular shoulder 106 on landing sleeve 30 and latching grooves 84, 86 have
become aligned with latch segments 150. Garter spring 160 then contracts latch segments 150
causing latch segments 150 to shift radially inward with T-head 170 sliding within slot 172. In
their innermost position, latch segments 150 are received within latch grooves 84, 86 in mandrel
24 to lock plug 20 in its uppermost position within landing sleeve 30. The operator will

continue to jar ﬁp on plug 20 until there is metal-to-metal contact thereby providing a indication



.the cylindrical outer wall of mandrel 230 above flared surface 254. Once
the |lower head 264 clears the internal diameter of ID fish neck 142, _
fingers 260 are free to expand as spring 250 pushes downward on actuation
-sl eeve 240. Upon pulling back up on pul Lpgg tool 220, spring 250 forces
actuation sleeve 240 to remain in contact wwth the upper term nal end 133
of lock sleeve 40 such that tapered surface 254 cans fingers 260 outward

ot SHORAEIRLH i 15D HOUAEH Ve thifGart BREs 8408 BRY iddieBo iDL

tool 220.the | aces.an upward force on | ock sl eeve 40 causing shear pin
135 to smﬂgé&%@ﬁl?ﬂnﬂface bet ween | ock sl eeve 40 and | atch sl eeve 50.
The upward nmovenent of | ock sleeve 40 will rel ease g)tcs 12Q wi t hout = -

rel easi ng | at énPEERe faskis peoformed aften thg plig, 20, haspeepda 13 1ts4ppex pQsition and
enbodi ment of the blanking plug assenbly 10 i ncludes a snmall bore extending
axi al | y wstalinggissambly &0thas detre raglidllyoénergivegl. 2Bressure isapplietl idopinuthe iborerd 2 abeee
wi thin the -19- bore. The break off plug could be in the formof a sting
open cheoblankingvplng assembly 10ao determitid whether therplyg 20 ds groperly! latchéd bre its uppéry

pressure build up under the blanking plug assenbly 10, the plug is broken
prior to positibh id twikethdradelin} assemBlyr 60 4iab lestadlished ta Mitalfemetil Qedl?wrR Gubiler
member 14. If the blanking plug assembly 10 holds pressure, that is a positive indication that
plug 20 is latched in place and sealing assembly 60 has established a metal-to-metal seal.
However, there are various reasons why plug 20 might not be latched into its position
or why sealing assembly 60 has not sealingly engaged tubular member 14. For example, junk,
sand, trash or pther mmﬁal may deposit on or around plug 20 preventing it from moving to its
full upper position against downwardly facing shoulder 106 and therefore not aligned with latch
segments 150. Such deleterious material might also prevent the sealing engagement of sealing
assembly 60. There is a further possibility that plug 20 was not jarred hard enough by the spang
jars to move plug 20 to its upper aligned position.
Should the pressure test indicate a leakage past plug 20, that is a negative indication that
either plug 20 is not properly' latched 'into its upper position or that sealing asﬁembly 60 has
failed to establish a seal. If latch segments 150 are not properly latched into grooves 84, 86,
the j:ressurg on top of the blanking plug assembly 10 during the pressure test will pump plug 20
‘back down through bore 102 of landing sleeve 30 until upper shoulder 80 in slot 78 engages pin

110. In this lower position, sealing assembly 60 is no longer set.



:pressure allowed to bleed off. If pressure has built up under the bl anking
pl ug assenbly 10, upon releasing it with the pulling tool 220, it could

‘bl ow out of the tubular nmenber 14. For the nethods of the present invention
-and the operation of the apparatus of the present invention, reference wll
now be nmade to Figures 9-13 as well as t¥g. details shown in Figures 9A:

| OA, and 11A. The nethod of plugging the bore 12 of tubul ar nenber 14

conprises the,st . i nsertin | ankin assenbl 10 into the bore 12
of Pubul ar - nTABIRTAE e Rresuts {5, teiperalts gt 2 SEan it At atarpt e aneags eich 1
on tubul ar menmber .14 without establishing a seal. The bl anki ng pl ug .
assenbl yegments 15Q i gepoes B4ndh argd obtain aaetaigogmetal seal. o¥f, Mpabersegond pressure
wireline jars then jar down on | anding sleeve 30 to shift dogs 120 radially
out war d tesd therseals stlt kiakgthgn thewblanking plup assembiy 0 shxubd beiretrseved Yo deterinine w0
camwi th tapered shoul ders 17 of |atching grooves 16 thereby raising the

bl anki ngvent mgosgsenbly 10 of f of |anding shoul der 18. Dogs 120 then nove
radially outward and are | ocked into position within |atching grooves 16 by

lock sl eeve 4fhe nidtRod'hdddy gaﬂmsaém Agf‘é&fdt%v m&é&a%n l?\f/e ﬁﬁmaw% £%ach

causing plug 20 to nove U es upmar sea

225? FFL#S‘%%%@%%@%W%E%%@%%@ ;‘)"Fﬁ‘ 93@%@&? ey fv'éBmf he
el | ng g np RIGE 2 dbe s 'e%‘h te bOLHSH yheber B aad armpsiigade lashing
seal bore 11 of tubul ar rrenber gfpth@h plug 20 reaching its upper

posi t i orBrog¥ kaangrase Jacked in plage anee werenatHocked in plasgnjamting up Ovanidi pull

spring 160 shifts latch segnents 150 radially inward and into |atch grooves
84, 86. the blanking plug assembly 10 out of bore 12. The pressure test also provides a definitive

indication whether plug 20 is latched in its upper position and whether sealing assembly 60 has
established metal-to-metal sealing engagément with the seal bore 11 of tubular member 14. If
there is no leakage, the operator knows that the blanking plug assembly 10 is in position, locked
in place, and m sealing engagemeni. If there is leakage, either the plug 20 is not locked'in place
and/or the sealing assembly 60 has not established a seal. In the present invention, there is no
possibility of in;erting blankihg plug assembly 10 into bore 12 and having it only partially
latched or sealed and the operator not knowing it. With the definitive indications of the present
invention, the operator is assured that blanking plug assembly 10 will not blow out of tubular
member 14, |

Once the sealing assembly 60 is set, the running tool 180 is released by jarring down and
shearing shear pins 192. Upon shearing pins 192, the body 182 moves downwardly on actuator

sleeve 190 thereby camming dog fingers 200 out of engagement with OD fish neck 90.



-20- further detailed description of the nethod of the present invention
"and the operation of the apparatus of the present invention follows.

Referring now to Figure 9, running tool 180 is connected to bl anki pl ug
.assenbly 10 by raising actuation sl eev#-190 causiﬂg—f—WTg’e”ﬁﬁ’tGﬂ%mve
radially outward and inserting OD fish neck 90 bet ﬂ\ﬂ \
Actuation sleeve 190 is | owered and shear pins 183‘“& m hook -
shoul ders 212 engage annul ar hook shaqQLAIMSO0. The ankt nd! pI ug assenbly
10 is then inserted into bore 12 of tubular nenber 14 by runni ng tool 180.
Referring now to Figure 9A the sealing assenbly 60, being nounted on plug

20 bel ow support shoul der 75, enters seal bore 11 prior to support shoul der
75 engagi ng | andi ng shoul der 18. The sealing assenbly 60 nmounted on reduced
di anmeter 26 has anAomethod of pingging theibore pEa yhllarapembercomprisingfbe siaps et er

of seal bore 11. This predeterm ned dianetric clearance is preferably O. 010
i nches. Thus, seal insertingachlimking Plug assembly lintocthe borer ofcthe tutailir mémbery| bor e
11 by five thousandths of an inch. As previ ously described, sealing

S?rgle Imélr yd ?grr{ets e ;m? an Cot\%?agg %ﬁiﬁﬁg’grﬁ?ﬁﬁg@wyﬁ A?Smmﬂegg ﬁfes
supported i n pfteofthe RibuldP Hembep withost3tabAstEmgs sealing enghgemeht With the seal bore;
supporting the blanking plug assembly on a support shoulder on the tubular
member; |
jarring down on a first member of the blanking plug assembly to shift a plurality
of dog members on the blanking plug assembly into latch grooves in the tubular mémber;
ﬁfﬁng the blanking plug assembly off of the support shoulder;
latching the dog members into the latch grooves;
| locking the dog memt_:ers in the latch grooves;
jarring up on a mandrel on the blanking plug assembly to move the mahdrel to
an upper position;
energizing the sealing assembly into sealing engagement with the seal bore; and
| latching the mandrel in the upper -position.

2. The method of claim 1 further including during the jarring down step, the step
of moving latch members into pc;sition and prior to latching the mandrel, the steps of aligning

recesses in the mandrel with the latch members and shifting the latch members into the recesses.



_insertion of the sealing assenbly 60 in seal bore 11, ort shoul der 75
engages and | ands on | andi ng shoulder 18. In this posi?%gﬁT~TTﬁf?ﬁﬁﬂTTmr—~
assenbly 60 is unset and no seal has been established btummm'ﬂmm | ug

. assenbly 10 and tubul ar nmenber 14. Referring now to Fi gt L ' B&"ﬂ

“jars then jar downwardly on running te@f-180. This jarring noveneght Sis*

transmtted through actuation sleeve 190 to | ock sl eeve 40. Thejarring down

on | ock sleeve 40 shears shear pins 135 at the interface between |anding

sl eeve 30 ahd | cbhe Sethodeofiglaim dufurder decludingdbe strps Hfdmaintaining| theistcbo to

nove downwardly together within -21- annulus 25. Lock sleeve 40 renuains

pi nnedmémbersdapositios. 135 to | atch sl eeve 50 and, upon jarring down, |ock

sl eeve 40 and latch sl eeve 50 nove as a unit and engage travel shoul der

113. Wth lock sleeve 40 and |l atch sleeve 50 in their |ower position,

detent menber 126 becones aligned with detent ‘aperture 166 and expands

50 i1 F‘%&?f&ﬁ%h@?ﬁr %Pﬁéﬁfﬁﬁ%ﬁﬁgﬁ?é%ﬁgﬁgﬁ%ﬁégé@*ﬁﬁh%iZZe
camn nrine i B rapgt 0 pS R ind e PUkR Fhad BBl P e hionr WRmieryc o

152, 154 of dogs 120. This camm ng engagenent shifts dogs 120 radially
outward. Latching grooves 16

s. The method of claim 1 further including the step of releasably connecting a

- pulling tool to the first member for i'emoving the blanking plug assembly from the bore of the

tubular member.

6. The method of claim 1 wherein the energizing step further includes the stéps of:
preventing the movement of the sealing assen'ibly on the blanking plug assembly;
and
forcing an increasing taper on the blanking plug assembly through the sealing
assemb‘lf to radially energize the sealing assembly between blanking plug assembly

member and the tubular member.

7. The method of claim 1 further including the steps of pressuring down on the
blanking plug assembly whereby if there is no leakége, there is a positive indication of a latching
and sealing engagement and if there is leakage, there is a negative indication of a latching or

sealing engagement.



are a predeterm ned _di,S_t_..aﬂc_e_Jli_gher' t han dogs 120 ab

such that tapered surfaces 159jﬁ£ dogs 120 engage ta

o e AR e e

conpl eti on of the* downwar d novenent of |ock sleeve 40 into annulus 25,
annul ar shoul ders 132, 134 of | ock sleeve 40 are aligned behind and abut

arcuat e shoul ders , 154 of do 120 thereby | ocking dogs 120 in |atching
grooves 16. Rg'f er rﬁé%&}s ?ﬁ‘gﬁsﬁ?sgy%%? t%d??‘“@?foﬁ&'&@?g?%' i s shown
lifted off of |anding shoul der 18 a predeterm ned distance 77, preferably
0.020 inches. The & wemberhaving) a Mo, and; being laglapted for suppertt avithin she tubwiarng
shoul der 18 because | andi ng shoul der 18 does not have. adequate bearing area
to support thmemberjired bearing | oad. For exanple, a bearing | oad greater
than that inposed by 15,000 psi would cause |anding shoulder 18 to fail in

bearing. In the prgsupntrel faciitbéably rectiedmoshid tibre,3aid andelMaeing Fistind second
shoul ders 17 of |atching grooves 16. Since there are three bearing

shoul ders 17, | r | abe@ IS provided to support t he
pt?ﬁ@&isoavp{tﬁu d?%spgaso tﬁ 2R%¥irs the

bearing load." It s e appreciated that there is a |oad being
pl aced on the down faci . 222 oul ders 19 of | atchihg
grooves 16. Thus, %%@%%%&n@%ﬂ gés[tm%enrllb%gbgs 120 and the

a seal mounted on said mandrel; and

enbly I14s.0f f of |an

said seal being unenergized in said first position and said seal being energized and

said mandrel engaging said latch members in said second position.

9. The blanking plug assembly of claim 8 wherein said first member includes a
plurality of dog members movably mounted thereon for engaging the tubular member and further

including a secorid member for actuating said dog merﬁbers.

10.  The blanking plug assembly of claim 9 wherein said mandrel forms an annulus
with said first member, said second member extending into said annulus and said latch member

being disposed in said annulus.

11.  The blanking plug assembly of claim 8 for a tubular member having a landing
shoulder and latch grooves, further corhprising:
a support shoulder on said first member adapted for engagement with the landing

shoulder; and
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shoul ders 17, 19 of |atching grooves 16 has adequate bearing area to
“ withstand the anti ci pat ed om ei t her above or bel
pl ug assenbly 10. Um m m&m\l Figure 11, .once dogs |j[172Qidewe:rReR BEEN.
. shifted radially d in latching grooves |16, spargaL8Ds (no
shown) are then actlvatedtOJar up on OD fish neck 90 e ;
assenbly 10. It shoul d be appreciated thaig-l ock sl eeve 40 and | atch sl eeve
50 are pinned by shear pin 135 and are maintained in their |owernost
position within au ' 0 sl d
mandrel 24 of pl uga%!}slag%%gga% f&%ﬂ%&ﬁ@ﬁ%gfog%gg% gq‘;‘%ﬁ‘?' rgg%ﬁveﬁo.
I f these sl eves re no 0 S possi bl e that novenent
bet ween man r&\f%’f‘l“gqré)&/@"eé %FEOL@%Se | ock sl eeve 40 and | atch
sl eeve 50 to rmve upward. Thi s, upward novenent woul d unl ock dogs 120. Thus,
upon jarring upward, detent nenber 126 prevents | atch menmber 50 and thus
| ock sl eeve 40 fromriding up with nandrel The jarring up on plug 20 is
a test for d&ter Wheibiapkingplvgof claigss wheremmd man clydesajtapensd portiant With '
| at chi ng grooves 16. There is the possibility that the operator did not jar
down haaid ssabu@anted at lssidrtapeped pomion it saithfirss ositioe afd said iméndrell mdothg Witk
are not properly latched, then there is nothing to jar against and upon _
j ar ri Ngesiaet foh@idMeants sasd il BESESHW BOSUDwHerbBly Wil aglhueP pOtOR ety €At e S8 12
of outer “tubul ar nenber 14. However, if Dblanking plug assr?rrtﬁ)llw% i
pr operls}&lﬁatched and | ocked into place within outer tubular nenber 14 dogs
120 wi | ol d bl anki ng plug assenbly 10 in place dur| ng jarring up and t hus
t he operator has a
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. positive indication that blanking plug assenbly 10 is | ocked into position.
-23- As it is jarred upwardly, plug 20 noves upwardly with respect to

| andi ng sl eeve 30 and seal ing assenbly 60 will

engage the |ower termna

- end 105 of landing sleeve 30 thus pregenting any further upward novenent of

seal ing assenbly 60 and seal suppor

t ring 48.

I ncreased jarring upward

shears pins 52 thus allow ng the continued upward novenent of_ plug 20

relative to sealing assenbly
continued jarring upward of plug 2

t hrough the inside dianeter ofggeal

IS now stationary as plug 20 es
“upward novenent, nedial coni ¢ a)L;
t aper passes through the inside di

sealing assenbly 60 to expand as t
t hrough.- As sealing assenbly 60 is
~outside |legs 64, 74 sealingly enga

rri

ng now to FL

ephyC

y :
war diy . ug
er \oh 44
Te SeaNTT§0ad

[S]
mred |0 r{ll 46

dnd 1 1A the
ter portion 26 .
459- assenbly 60
con#' ues its
| 2 inward
M40 causing
plug 20 is driven
apered surface 44,
ug 20 reaches its

upper nost position, |ower cylindri NO H (Yen through the
I nside dianeter of sealing assenbl t hgy e | #@rgi zi ng sealing
assenbly 60 between plug 20 and oylger byl — 140
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14. Plug 20 is shown in its uppernost position in Figure 11. Plug 20 has

“engaged downwardly facing annul ar shoul der 106 on | anding sleeve 30 and

| at chi ng grooves 84, 86 have becone aligned with |atch segnents 150. Garter

.spring 160 then contracts |latch segnmends 150 causing | atch segnents 150 to

shift radially inward with T-head 170 Sliding within slot 172. In their

I nnernost position, latch segnents 150 are received within |atch grooves

84, 86 in mandrel 24 to lock plug 20 in its uppernost position wthin

| andi ng sl eeve 30. T, yer-ed (Il coptinue to jar up on plug 20 unti
“cont acThIR yﬂ% !

there is netal -to, ont roviding jdi cation 24- that
| at ch segments Q) s \ into | h es 84, 86 mandr e
20 is locked i ' hposit'nﬁ\ pres e T4l s perfor after
the plug 20 h n | ea~NQ ity r positio il sealing agslenbly 60
has been radi ene/gi zed. Pryssurexygy applied ¢a t he bore 1% above
bl anki ng plu enmbfy 10 to det &rmdhed THdr t hililg 20 is proderly
| at ched in i ' perf position an qt H seal i ngygiilginbl y 60 ha
establ i shed hlimgtial 1t o-netal . seal wiftth jgubul ar AiiiL4. 1f thefl anking
pl ug assenbl L0, hol\ds pressure, Vgl a positi fidi cati on t hgt
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. plug 20 is latched in place and sealing assenbly 60 has established a
netal -to-netal seal. However, there are various reasons why plug 20 m ght
not be latched into its position or why sealing assenbly 60 has not

- sealingly engaged tubul ar nenmber 14. Fgr exanple, junk, sand, trash or
other material may deposit on or around plug 20 preventing it from noving
toits full upper position against downwardly facing shoul der 106 and

t herefore not aligned th latch segnents 150. Such del eterious mat eri al

m ght al so pr : gagenent of sealing assenbly 60. There is
a further possi ity that p 2Q3mas not jarred hard enough by the spang
jars to nove pl 20 to its er aligned position. Should the pressure
test indicate afl gakage pas fug 20, that is a negative indication that
ei ther plug 20 not properfyflatched into its upper position or that
seal i ng assenbl 0 hds7it 184t ablish a seal. |If latch segments 150
are not properl at cieg_i nt rooves 84, 86, the, sufe~on top of the
bl anki ng pl ug nmb dufi pg the pressure test || fu -xplug 20 back
down t hrough bofej 10 Al angf hg sl eeve 30 untj’h3upgper gsfjoul d 80 in slot
78 engages pin . Un/tAi s égsition tal i nq18s4 1'|y 60\i s no
| onger set. 19 - R4 i pressuyz test, eMdperatortcan jar up
again in an a7tt
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segnents 150 in grooves 84, 86 and obtain a netal-to-netal seal. If, upon a
second pressure test the seals still |eak, then the bl anking plug assenbly
10 shoutd be retrieved to determ ne what went wong. The nethod and
apparatus of the present invention prgvide definitive indications at each
of the different p05|t|ons of bl anking plug assenbly 10 within outer
tubul ar nenber 14. Upon jarring up on plug 20, there is a. definitive

i ndi cati on whet her dogg 120 are in position in latching groove 16 and are

| ocked in pla rnce | dy re not |ocked in place, jarring up would
pul | the bl ankiling pl ug asser 10 out of bore 12. The pressure test al so
provi des a defififti ve indi cdtypn whether plug 20 is latched i'n its upper
position and erfher seal i ng senbly 60 has established netal -to-netal :
seal i ng engage t with the | bore 11 of tubular nmenber 14. If there is
no | eakage, th per a knc thﬁ§4the bl anki ng plu senbly 10 is in
position, |ockgdjin p —gnd] 1 n Seal i ng engageneﬁtf If Rere i s | eakage,
either the plu 0 i | g din place and/gr/tHe llng assenbly 60
has not establ ilsfed edl . the present inyeﬂﬁrin_ fre i s\no
" possibility of frsery bl & 182 ug asse;bly 10 {18x0o fore 12 and having
it only partial I aled and the operatﬁ nZKIng\it. Wth
t he defi ni ypyefiad; o 180 esent j'nvention, tHEoperatorAis
assured that bl I 54pabigg 10 wi |1 not |OMIQ‘ Sk tubuf ar nenber
é4. Once tfg;z ' S -\Kh&;ga set, 192e [Juﬁ g qpl 180 slgcze\l e?ﬁed
y jarring do S gPins p earff ng pfns , e
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sl eeve 190 thereby canming dog fingers 200 out of engagenment with OD fish

" neck 90.
- menber conpri si

. bore of the tubul ar

pl ug assenbly i

-26- CLAIMS 1.

ng the steps of:
menber ;
nto a seal

passing t
bore in the

establishing a sealing engagenent with the seal

bl anki ng pl ug assenbl
down on a firs 1enbe¥VoT t(ﬁ’
of dog nmenbers}gh the bl ankfn
t ubul ar nmenber ifting the
shoul der; latcpfpg t do
menbers in. the Latch ooV
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A nmet hod of plugging the bore of a tubular
inserting a blanking plug assenbly into the
seal ing assenbly on the bl anki ng
ore of the tubular
bor e;
on a support shoul der on the tubular
anking plug assenbly to shift a plurality
plug assenbly into | atch grooves in the
Ifanki ng plug assenbly off of the support
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energi zing the sealing assenbly into sealing engagenent with the seal bore;
and latching the mandrel in the upper position. 2. @ The nmethod of claiml
> further including during the jarring down step, the step of nmoving | atch

- menbers into position and prior to |atghing the mandrel, .the steps of
aligning recesses in the mandrel wth The |atch nenbers and shifting the

| at ch menbers into the recesses. 3. The method of claim2 further
i ncluding the steps of maintaining the latch nmenbers in position. 4. The
met hod of cl ai | r:Zr?dJ ng the step of ing a
running tool tojlhe mandrel fo¥f inserting the bl I ng plfug agSe y2into
t he tubular me . 5. Thepfrgt hod of claim 1 fyrtgher includij the step
of releasably cghpecting a pulAling tool to the fijp4gt r for jrenmoving
t he bl anki ng pl ass Hogrti84bore of the {uful arlNgenbdglla ;3 The
met hod of clai nf1jwh i th%anergi zing step fuffher de$ Hhe ps
of : preventing e t pfAthe sealing assenply o ng% ug
assenbly; and florgi ng, ncyeasi taper on theyblani l.uf/gsse y
t hrough the seaVli pg "'%2 %
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assenbly to radially energize the seali-ng assenbly between bl anki ng pl ug
- assenbly menber and the tubul ar nenber. 7. The nmethod of claim 1 further
~including the steps of pressurin the-blanking plug assenbly
~ whereby if there is no Ieakag‘e, ttEJHéS $§EETHAS|BEEwe i ndication of a -

| at chi ng and_seal i ng, ﬁgg@s, i f RERGAGEDs Iea age, there is a
negati ve |ndFE%¥F%% ] atching or searTmn nt. REPLACENMENT
SHEET 28 8. A bl ank plug assenbly actuated by jars for closing and
sealing the fl owbore of -a tubular nenber, conprising: a first nenber having
a bore and being adapted for supporﬁnﬁﬂﬂhiﬁTThe tubul ar menber; a mandrel
reci procably received in said bore, said mandrel having first and second

positions with respect to first nmenber; a |latch nenber disposed on said
first nenber; a seal nounted on said mandrel

The method and apparatus includes Jowering a blanking plug assembly into the bore of

an oilfield tubular member and inserting a sealing assembly on the blanking plug assembly into
* the seal bore of the tubular member without sealingly engaging: the seal bore. A support
shoulder on the blanking plug assembly lands on the landing shoulder of the oilfield tubular
member. Wireline jars jar down on the lock sleeve of the blanking plug assembly to shift dog
nmiembers radially outward into latching grooves in the oilﬁeid tubular member. The lock sleeve
then locks the dog members into the latching gfooves. The wireline jars then jar up on a plug
of the blanking plug assembly to move the plug upwardly to an upper position within the
blanking plug assembly. The sealing assembly is prevented from moving upward and a tapered
surface on the plug is driven through the sealing assembly thereby radially energizing the sealmg
assembly into sealing engagement with the outer tubular member. As the plug moves upwardly,
| latch members disposed on the blanking plug assembly are received by grooves in the plug to
mainﬁin the plug in its upper mﬁﬁm. The method provides definitive indications as to whether
the dog members- are locked into place, wheth& the sealing assenibiy is in metal-to—mét;l

“engagement with the outer tubular member, and whether the plug is latched in its upper position.

This Sheet Has Been Rep
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posrthen and sai d seal being

sai d- seal being unenergized in said.first
second

energi zed and said nandrel engaging said | hiTtns
position; said.first menber including a plurali ers novably

-nount ed thereon for_engagi ng the tubul ar nenper—=s formng an
annulus with said INGoy  ASgEMEIond nenber extending—eet of one end of

said bore of said first menber and into _said annul us adapted for engagenent

with the jars for ‘actuating said dog Poand said tatch member being
di sposed in said ahHU|?$V 9. A'branking plggrgszﬁgbLgiLoragatgggyﬁgr
T ST v 2 T e S 5 o VL o
bore, said mandr e? hg Iﬁgp}ﬁlqsqs%ﬁﬂplgeémt@ Bbei bovas BRSIAP D Wdalthg 2! ¢
first nenbdr; ASPembRYremiihe dilapkind PPugddhdutiy 1MREPE  seal bore in
_ : : thg bqre of the tubular member without 'establishing' a
sealing engagenient with the seal bore; supporting the
blanking plug assembly on a support shoulder on the tubular
_ member; jarring down on a first member of the blanking plu
10 assembly to shift a plurality of dogs on the blahking plug'
assembly into latch grooves in the tubular member; lifting
the blanking plug assemhly‘off.of the support ;houldar?
léﬁching and locking the dogs in the iatch grooves; jarrin;
Up on a mandrel on the blanking Plug assembly to move the
15 mandrel to an upper position; energising the smealin
assembly into engagement with the seal bore; and latchin:

the mandrel in the upper position.
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ed in said first position pnd said seal being energized and said
engagi ng said l.atch nmenber jn said second position; said first
( t‘HEIAlBSTRQll@I'a' | ty of dog rrenbers m)vably rmunt ed ther eon for

SHEISIE AREGH REPORTn|Araliationdio?01858-6i d seal being

)Jéuahiﬁsaﬁng htseam@sﬁaahm fonrthablauhmg@lugrasﬁeﬁibly

c bl AlmBePQUy meutb& | tf:\é’ Eeai BBROA
n;.eyggnlsﬂﬁﬂg%ao o e i f;%gg; g
Fge Lﬁﬁﬂ?‘g‘?g& trg% X og me C&g méﬁué outward ?ntg latc grooves éel n

tubular member. The lock sleeve then locks the dog members into the latchmg grooves (16)..

" The wireline jars then jar up on a plug (20) of the blanking plug assembly (10) to move the
plug (20) upwardly to an upper position within the blanking plug assembly (10). The sealing
assembly is prevented from moving upward and a tapered surface on the plug (20) is driven
through the sealing assembly thereby radially energizing the sealing assembly into sealing
engagement with the outer tubular member (14). As the plug (20) moves upwardly, latch -
members disposed on the blanking plug assembly (20) are received by grooves (16) in the
plug (20) to maintain the plug (20) it its upper position. The method provides definitive
indications as to whether.the dog members are locked into place, whether the sealing assembly
is in metal-to-metal engagement with the outer tubular member, and whether the plug is
latched in its upper position. :

- Fig. 1
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a;rd seal be| ng unener’gi zed in sai d first position and said seal being

energlzed and sai d mandrel engagi.ng said latch nenb Lh said second
"position; said nmandrel including a tapered portion R ’ " iht ed
at said tapered portion in said first position and $a &g}:man F'ngith

respect to said seal to said second position whereb >a| d taEpered porgion
radially energi zes said seal.

28

8. A blank plug assembly actuated by jars for closing and sealing
the flowbore of a tubular member, comprising: |

a first member having a bore and being adapted for support
within the tubular member;

a mandrel reciprocably received in said bore, said mandrel
having first and second positions with respect to first member;

a latch member disposed on said first member;

a seal mounted on said mandrel;

said seal being unenergized in said first position and said seal
being energized and said mandrel engaging said latch member in said
second position;

said first member including a plurality of dog members movably
mounted thereon for engaging the tubular member;

said mandrel forming an annulus with said first member, a
second member extending out of one end of said bore of said first
member and into said annulus adapted for engagement with the jars
for actuating said dog members and said latch member being disposed

in said annulus.

9. A blanking plug assembly for a tubular member, comprising:
a first member having a bore and being adapted for support
within the tubular membef;
a mandrel reciprocably received in said bore, said mandrel
-héwing first and second positions with respect to said first member;

a latch member disposed on said first member;
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a seal mounted on said mandrel;

said seal being unenergized in said first position and said seal
being energized and said mandrel engaging said latch member in said
second position;

said first member including a plurality of dog members movably
mounted thereon for engaging the tubular member;

a second member for actuating said dog members; p1 a support
shoulder on said first member adapted for engagement with the
landing shoulder; and said dog members having a tapered surface for
camming with the latch grooves to raise the support shoulder off the

landing shoulder.

10. A blanking plug assembly for a tubular member, comprising:.

a first member having a bore and being adapted for support
within the tubular member;

a mandrel reciprocably received in said bore, said mandrel
having first and second positions with respect to said first member;

a latch member disposed on said ﬁrsi member;

a seal mounted on said mandrel;

said seal being unenergized in said first position and said seal
being cnergized and said mandrel engaging said latch member in said
second position;

said mandrel including a tapered portion with said seal mounted
at said tapered portion in said first position and said mandrel moving
with respect to said seal to said second position whereby said tapered

portion radially energizes said seal.



