SYSTEM AND PLUG MEANS FOR PLUGG NG A CONDUI T Thig invention relates to flow
control apparatus used in well -conduits. ~The invention speC|f|caIIy
relates to apparatus utilizing pl ug means having 'a prong which is attached
to a running tool and lowered into a well conduit to be operatm@§@‘{s
and lock in a landing nipple in the well conduit. Flow conduits in
‘producing wells are usual ly equi pped withtlanding ni pples to receive
various flow controls required during the operating life of the well. .
‘whil e perfornming renmedial well services in a well, it is sonmetines
necessary to install a | [[HeTol} Vet in either
direction in the cond? §bﬂ@ =141 ge é&k%‘ﬁ&& rfed¥ ‘ﬂicéﬁﬂﬁ&? | ug
‘chokes are shown on page 126 of the "Qtis Gener al Sales'Catang" OEC 5338,
:a- publication of Qis Engineering Corporatioon, P.QO Box 819052, Dallas, TX
75381-9952.. Il lustration M5 485 on page 126 shows a form of plug havi ng a
prong iwstal |l ed therein. Installation of this plug, in a |anding nipple
ina well conduit, reqU|res a running tool to be attached to the plug | ock
mandrel . The running tool and lock - 2 mandrel are lowered on wireline or
purmped down the well conduit and the |ock mandrel is operated to seal and

| ock- in the | anding nipple and the running. tooI is nanipulated to rel ease

fromthe | ock mandrel ~and.be rajs ~3HEf@ed. in Wext, the
prong is connectéﬁuﬁbnﬁﬁﬁF r?ﬁﬂﬁ?nggfgo on Qﬁg surface The prong -~
' unnl ng togl d%?.gs The mventlon spec:.f:.cally relates to apparatus utilizing plug means |

COIX

) havumgaa;nrmg'whlch is attached to a running tool and.lowered umu>a.we11'
| condultﬂto be operated to seal and lock in a 1and1ng nlpple in the well

- conduit.

Flow conﬁuits in producing.wells are_usually equippéd

Qith landing nipples to feeeive vafious fLow'centrols.required _
'éuring the operating life of the well. while ‘performing
reme&ial well services in a well, it is'eometimeS'necessary o
~install a'plug in a landing nipple'to-prevenf flow iﬁ either
“direction in-the conduit: Exampleé’of verieus.forms of pluags
or plug chokes are.shown on page 126 of.the “Otis General'Sales
Catalog" OEC”SSSS, a publicaiion of Otis Engineering
Corporation, P.0. Box 819052, Dallas, TX 75381-9052.
Illestrafion MS 485 on.pege 126 shows a form of blug having =z
prong installed therein. Installation of this plug, in a
1aﬁdihg nipple in a well conduit, requires a running toolrto.be

. attached to_the plug lock mandrel. The running tool and lock



. prong are then lowered into the well conduit and ‘down into the plug Iocked

“inthe landing nipple. The prong seals {nsjde-the plug ¢losing the plug to
. flow and the prong running tool is manipulated to.rel'ease the prong and is
. 'rai sed back to surface. Wen it is desirable to renove this plug fromthe
| andi ng ni pple, a prong pulling tool raist be lowered into the conduit to
latch into the prong and rai'se the prong out of the plug and back to
sur f ace. mandnedi @yea daveregspurivigieline mepunped\adgun okhe tweltlk is '
provi ded apparatus for plugging flow through a | ock nandrel conprising a
" val ve ho&SWido sk ttist &9k Manfrelkidserpratethdtnfeay 2rdwpekt s
t her et-hrqugh, pr.ong neans, i n said, val ve _housing, said prong neans.being - ¢
| ongi ¢ uditAal S RS, U 1, GG (998 (15 TP RRER TR Bugh said
housi ng ' i 11 nting ' ! ' ousi ng .
ports, nS%Ls :ﬁg#gfﬁﬁﬁﬁq?%??ﬁﬁ%ﬁ%fﬁéﬁﬁi;44?%&%£¥§#%%§ﬁ%?£¥m@%§ gans for
- rel easablpgdield) RYIFA.d N MBRIDEdhG d S SHYECHRY SEH Sand BReAPP2AT US
may be so arranged that, when connected to a running tool for i1nstallation
in a | angiumghifgdplcdl &h itHE I fddeOW PSS qifong FurinBsly fesol lanhgs . 3
di spl aced while it is being lowered-into the well conduit. After the -- - = i
appar at upriong laeen thest dldwetrdd imttartthewelilptanduit camd bdowt r fmged t hat
the fl ow passage is closed . _ S : : :

. the plug locked in the landing nipple. The prong seals

inside the plug closing the'plug to flow and the prong
running_tgbl is manipulatéd to release the pfong and is--.. ._ Q-J.
'.raised'béck to surface. -When it is'désirable to_remove |
'this plug from the landing ﬁibple, a pfong pﬁiling tool
must bé-lowered into the conduit to latch into the grong
and_raise the proﬁg.out of the plug and back to Surface.'
gAccording to one'aSPeCt'of the present
invention,'there.is provided_apparétus for plugging fiqw
thfough;a lock mandrel éohprising a valve housing |
.-congectable'to said lock mandrel and having flow ports
therethrough, prong means in said Qalve housing, éaid
gprong_meaﬁs beiﬁg longitudihally moveable from an opén'
position permitting flgw through said housing ports to a
closed position preventing flow through said housing'-g
ports, means for locking said prong means in closed
position, and'means.for releasably retaining said pfong
means in said valve-hoﬁsing,'
The apbaratus may be so arréhged that,.when
connected tb a running tool fgr inétallation in a landing__

nipple, an internal flow passage is formed for fluids



to flow and is | ocked closed SO autonatlcally cIosnng the apparatus to

fl ow when ‘the running tool is released.therefrom- In‘one formof the
invention, the plug neans has a | ock mandrel” with seal s and a prong is _
releasably attached to the plug, while both the plug means and | ock mandrel
with prong are rel easably attached to a rénning tool to be lowered into a

o | d h ) ' T
Pstal led | noiRBIRRed it 18 Beite dnuteir TER0: 1% e el
install a prang.in E'Qba%(?w tah%Q% sT%%egdr g]gxs'%%aa%dh% 2 Vialnea Rpdy with

fIOM/ports connect e seals. Seals -on thé prong are

posi tioned bglawithe jR0Ha% béhidreandRd It tTRMNeS flowd PatdgendiLElioted t he
conduit, to-permt displaced fluid to flow through the ports up through the

prong and ouitot HFackwoRnd ilsha dokesd kg dsed,. s&f ertoat licadk ymerdrssinghahebeen
operateg~to seal and lock the plug means in the Ianding nipple, the running
tool is™l eappdriatuaptoy iflgpwawhepwdhe: fromedngo tded denmiedgasesl suffici ent
to shear a first pin connecting the running tool to the plug | ock mandrel.
Cont i nued upwiedefowarent of the runnlng tool moves seals on the prong to

above and bel ow t he val ve bod ort closing said orts h
to fIOW and shears a Jacome £ yopr):,gl of’ the invention, P (?I.ugt meeé)rlsu% eans,

a lock mandrel with seals and a prong is releasably _
attached'to the plug,_while both the plug means.and lock
A - mandrel with prong are releasably attached to a running
tool to be lowered into a well conduit having a landlng
" nipple. Both plug means and prong are 1nstalled in the.
landing nipple at the same time savihg-another run to
~install a prong in the plug means. The plug means'has a
valve body with flow'portS'connected below the lock
mandrel seals.- Seals on the prong are p051t10ned below
the ports, whlle the plug means is be1ng lowered into the
- conduit, to permit dlsplaced fluld to flow through the
ports up through the prong and out the top of the running
tool.

After the lock mandrel has been operated to seal
and. lock the plug means in fhe landing nipple, the runoing
tool is releaeed by applying an upward force to the -
running tool sufficienf to.shear a first pih dohneoting
the runﬁing tool to the plug lock mandrel. Continued

.p .upward movement of the running tool moves seals'on the
prong to above and below the valve body.ports,.closing

said ports of the plug means to flow, and shears a second



- pin rel easing t he ruhning t ool
prevents flow in either direction t hrough the 1-andi ng ni ppl e and conduit.

- By way of exanple,
- to the acconpanying draw ngs.
hal'f sectioned drawing in-elevation shéwi
‘invention
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from the prong.

In the draw ngs:

be further

Cross-sec |ona

The closed plug means

Figs. 1A

pl ug. neans
%’

rawm n e 3-3

iJlustrated wi'th reference
I B, 1Cand IDis a -
ng plug neans according to the

gected and wi.th the :
¥golc tFEMorts P5PENst INLGah &

awi ng al-ong-

.of.

Fig. 1. Flgndﬁnbsngpﬁﬁgsghaeebhgggk drawing along line 4-4 of Fig. 1. Fig.
5 is a cross-sectional draw ng along line 5-5 of Fig. 1. Fig. 6 is a :

fragmentary V|em1ofB§|gaylothWbﬁglbhetﬁbuﬁnﬁéﬁ%&ohﬂ%&§h|@@'ﬂﬁﬁ%ﬂéymhng
Fig. 7 is a fragnentary view of Fig.
di sconneciktlutoateliewitbt ablifettepbegtoeshe. aEcgmpanying E&ag&n@kary

Fig. 1 showi ng the plug neans closed to flow -
- - In the draw1ngs. :

ni ppl e.

" the plug meané conﬁected to a running ‘tool,

 4-4 of Fig.

 the plug means.

Figs.

1 showi ng the running toaol-

1A, 1B, 1C and ID is a half sectioned

.draw1ng in elevatlon showing plug means according to the

';nventlon, with the prong releasably connected and with

ready to be

1owered for 1nsta11at10n in a landlng nlpple in a well

condult.__
fig;
2-2 of Fig. 1.
| Fig.

3-3 of Fig.. 1.

 Fig.
1.
| Fig.
5-5 of Fig. 1.

Fig;

- a

a cross-sectional drawing

cross-sectional drawing

cross-sectional drawing

‘cross-sectional drawing

.along line
along line
along line

along-line

6-is a.£ragmentary viéW'Of Fig. 1 showing

installed in a landing nipple.

Fig. 7 is a fragmentary view of Fig. 1 showing

the running tool disconnected from the installed plug'

means.

Fig. 8 is a.fragméntary'view of Figs'l showing

the plugimeans=ciosed to flow.
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5 FIG 9is a fragnentary view of F1G 1 show ng the: running too
ditsconnected fromthe prong. FI-GS. | OAand I:OB is a drawing'in el evation
and partial section showi ng.the i nstal | ed pl'ug means fromwhich the runni.ng
toel has been disconnected and raised to'surface. FIGS. IIA and 11B is al so
a drawing in elevation and partial sectign of the plug neans after
installation and after the prong has been di sconnected and rai-sed to
surface. FIGS. 1 1B,\1C and 1D show t he. qu Q whi ch

i ncl udes a | ocki ng! fantirl. 1 rﬁf?ﬁ"ééaYs }g kéygnlrb°“”"l§$vé §2 and a

cap .13 havinp bor e S s connected and sealed to
t e | ower ﬁ%no¥ %ré?? 1sé£ﬁ§ gngpgﬁeégg i’ S tonnected and sealed to- -

the lower end of ¢ Va;!o/,xeamumgls ani frp%e%c%aagﬁa *;QP&(a{‘P“dre'

fishing neck 11c a IS connected to th means wth weaker)
shearabEﬁ‘pl Fsee al. so FI G % and to awpron 16 mnth schnd
(st rong??) L 51@MmgnEhe dnstalled plpg @eags ishofe renning degely

nmount ed fO_rhéé)rlgééxwin@odﬁ@t@e&nananrim:ed)lug_Jmaﬁ&eand is releasably
retained in the plug neans by a third (strongest) shearable pin 18 (see

also FIG 5). Thergs\ning kadl 118 podalacka radrigly ih ehevatbor and
substantially the sane as the inserting tool and |ocking device of U S.

Patent 3, Z0Babihit SectiohVofTen® Ry reant f&té@qwsﬁaﬁ%tth&n aRb ke %ef)ﬁfn%nﬁfs
can be made for further details. Only the core of
been d1sconnected and raised to surface.

HFIGS. lA,_lB,.iC_and 1D show the plwgﬁeans .10 which
- tincludes 2 16cking'magdrgl_ll with-séals lla, keys 11b, a vélvg
12 and a cap 13 having;a bore 13a._ The \alve housing lZa is
connected and sealea to the lower ‘end of the locL mandrel and
the cap_;s connected and sealed to the lower end of the valve
cﬁousing.- A running tooi 14 engages lock mandrel fishing neck
1lc and is connected to the plug'meané,with the first (weaker)'shearéble
pins 15 (see also FIG. 4) and to a prong 16 with second
Tstronzef)_shearable pin 17 (see also FIG. 3). The prong is

slldably mounted for longitudinal movement in the plug means and 1s
releasably retalned in the plug'means by a third (strongest)
shearable pin 18 (see also FIG. 5).
 The running tool 14 and lock mandrel 11 shown are
'substantially the same as the inserting:tool and.iocking_device
6f U.S. Patent 3,293.531.to J. W. famplen,'to.the_spécifiCAtion
of wiich reference can be made for further details.. Only the

core of -



6 the referenced inserting tool has been npdified to receive the prong 16
“of the present exanple and prong 16 is:reledsably connected to the core
“with pin 17. The plug neans and prong coul'd be 'uti’ljzed with any |ock
mandrel and running tool which can be installed to seal and lock-ina

| andi ng nipple in a well conduit. Pro%g 16 is nmounted for |ongitudinal
‘movenent and rel easably connected in BDore 19a in running tool core 19 by

" shearabl e pin 17. The prong includes an upper section 20 on which are
carri ed Sral G 2l et d Qnbk €ingd ScaNNRG eden ERBLRENBE 23. redPE/UPRRY
section is provided with a fishing neck 23, having a pulling. flange 23a,

hol es f qrdfL ey idiy dhen ptésand @xamher ahdf bewnRof4 sid4reldhsatiBt ai ner

. retains seal's 21 on the upper section and has an upper shoul der ZZa and a

| oner” shouirderce2liro tRel easebkitlpasirt ildned bel ow the | ower shoul der of the. |
retainer by pin 18 (see Fig. 5) is aring 25. A flow passage 26 extends -
| ongi t udi nal | ¥he rloggheapscad pfongctuld BE Wtsizdd Ng) 27 i's expanded byt he

| ar ger out si de di ot er Qf fhe yetainer aboye shoul der 22a,into a groove _
formed B34 Aa Y1385 nWPﬁgr%gr? Y o ke8P teHl 16 Géﬁ‘yéehb'b%ﬁﬂgl a, which
AL RO IR M IR
SRt Lhe, BRG] dodd 8 SETLFubfagl SOPAREE Sy 10, L0
~conduit . fah¥gply kBnnected in bore 19a in running tool core 19 by :
| .shearabie'pinil7. The prohg includes an upper section 20 on - 5;)'
_whfch'are carrigd seals 21 and to which is.connecced a retainer
22.- Thp'ppbef section is provided with a fishing neck-23, |
.having 2 gulling_flaﬁgg 23a, holes for réceiving piﬁ 17fand a
number .of flqw'port$'24.'.The retainer retains seals 21 onuthe
uppei Section and héé_an ubpersghouidér_ZZa and a lower
shoﬁidér 22b. Releasably positioned below the lower shoulder of
:the_retainer by pin 18;(see Fig. 5) is a'rin§'25. A flow passage
26 egténds longitﬁdinally through prénglls; o
. A c-ring (cut ring]_27 is expanded by the larger 6ucside_ |
:éiaﬁeter 6f:the refainer ahbvé shoulder 22a into.a groove
formed bf bore_13a.in'the cap and the lower end of valve
housing 12a, which has flow ports 12b and a seal bore. 12c,
which is sealingly engaged by seals 21.
TQ-in_st_all the described plug means in a landing nipple
in a well conduit, the plugfmeans.is first connected to an
aﬁpropriaté,running_tool and lowered into the-weli condqit.

While it is being_ldwered in the conduit, valve 12 is



7 open and di splaced liquid may flow through ports 12b and 24 into passage
26, out -the top of. prong upper section 20, through tunning tool openings
l4a (see FIG 2) and slots 14b in the running tool. '"As ‘the plug |ock
mandrel 11 enters |landing nipple 28, mandrel seals 1la sealingly engage

| andi‘ng ni'ppl e seal bore 28a and the |lock mandrel has been operated so that
keys 1 1b locate and are locked in the | andi ng ni ppl e recesses 28b as shown

in FIG 6. ABgﬁranEhelewggg@anﬁnm %@?I edorneh } Qgkethd A ¢ herd andi ng
ni ppl e, upward force on the running tool shears first pin 15 and noves the

prong (via unibeaaegagenzw)o@mhfee%s 3t HPURE dupgevad e USANg t%?abghore.

1%c (see FIG '7) 8 shows further upward rovenment of the running

has noved seahmag t@oaboy@ﬁmis Ralaoysper FEG) 2b) idnd/ad Mex Haud & leda,
closing valve 12 and plug 10 to fl ow by preventing fl ow between the outside

of the Tngrtmﬁnﬁgaadoilowxspasseag;au&mo&ngaﬂrdrnaamtﬁx:hnmwndlmgunder -
ret ai ner~upper shoul der 22a, |ocking the prong in up valve closed-position.

Upwar d novenepplef2p| omgndrelg s2aliss 1paeyenl iatg Wheashgage rigndingontigplé the:
I ower end of the valve housing and prevents further upward novenment of
prong 16. Fseaheborpwa8al drot atheolotkemandine nhasodieesheqeragied 56 ¢bae FI G-
‘9), -releasing the running tool fromthe prong for removal fromthe well
condui t. FIigs's 10k aheic3 B asiowrehdopked) ireathe. landing Wllsdrandske)sked

in the Iandlng nipple. Valve 12 is closed and flow
_ . . 28b as shown in FIG. 6.

\./ - o Afterthe plug means is sealed and lockedl in the landing.. _
nipple, upward force on the runnihg tool shears first pin 15
and moves the prong (via unsheared bin lf} and seals 21 ﬁbuard

in Qalve_honsing.seal bbre'lzs (See.FIG. 7). |

FiG. 8 shows furthef upward movement of the running tsol
has moved seals 21 to above and below ports le in valve
housxng 12a, closing valve 12 and plug 10 to flow by preventlng
flow between the out51de of the plug means and flow passage 26. Ring
Z/ has moved 1nwardly under retainer upper shoulder 22a, |

-1ock1ng the prong in up -valve closed p051t1on, Upward movement
of nrong ring 25 is prevented when c—rinq 27 contacts the lower
end of the valve housing and prevents further upward movement |
of prong 16.

 Further upward force on the_running'tool shears pin 17.
(see FIG. 9), releasing the runhiﬁg tool from thé pfong for |
removal from tﬁe well conduit. |

FIGS. 104 and 10B show the plug means sealed and

locked in the landing nipple. Valve 12 is closed and flow



-8 through t he pl ug means, |anding nipple 28, and.the. mell coﬁduit-i
prevented. To renove the described plug, neans from the wel | condui t Iandlng

. nipple, an appropriate pulling tool (not shown) is |owered to latch onto

‘pul l'ing flange 23a on prong 16. Sufficient upward force is pl aced on the
prong through the connected pulling tod to shear third shearable pin 18

di sconnecting prong 16 from plug neans 10. As prong 16 and seals 21 are
"raised out of the plug neans for retrieval to surface valve flow ports 12b *

are reopened to.fl S shomn |n >SS i nside and
out si de t%g'r& 195‘ r‘f&a?n?alwq I qual IS I%Sl,&‘rg ap ]ilqe I | ng "?éf} IS now

"l owered. tgoh LEQ 51 géygﬁ \drel fishing neck lic for unl ocking the lock -«
mandrel fromt Ian ing nipple.and retrieving plug neans 10 back to = -

surface. - - CLAIMS ¥o remove AMRAIRIdEr fid BI1ginthrid oFrdhrendhwar 1 ock
‘mandrel conprising: (a) - a valve housing connectable to said-|ock mandrel

and havi. ngoiulduwtpardrﬁiﬁdgerrﬁlppmgmn (dpprop:n':umga rtmmsing\ &m.‘d (mbve
;hou5|ng, sai d prong :
shown) is lowered to latch onto pulllng flange 23a on -
prong 16. 'Suff1c1ent upward force is placed on the prong
.through the connected pulllng tool to shear third
'_"shearable pin 18 dlsconnectlng:prong-lﬁ from.plug means o
10. As prong 16 and seals 21 are'raised'out of tne'plug' ;;}i-
. means for retrleval to surface, valve flow ports 12b are |
| reopened to flow, asnshown in Figs. 11A and 1lB and
_preSSureeinside and oUtside'the.plug means will equalise,
An appropriate-pulling tool'isenow lowered’to_latch-into_
'lock mandrel fishing neck 11c for unlocking'the'lock |
mandrel fromfthe'landing nipple and retrieving plug means

10 back to surface.



means being | ongitudinally noveable from an open p05|t|on pern1tt|ng flow
t hrough sai d housing ports to & cl psed.posi ti on preventlng fIOM/through

sai d housing ports; (c) means for | ocking-said prong
position; and (d) means for rel easably’ retaining said prong mearms in said

conprise: (a) an upper section having flow ports

seal

means on sai d upper section below said fl ow ports.c

apparatus of ¢ iA wherein the upper section has a f

means in cl osed

val ve housi ng. _2 The apparatus of daim1l \/\lmumml mu]m') ren(eg)ns
M -

i shing neck thereon.

4af - The us of claim2 or claim3 wherein the neans for Iocking
said: prong meaRs in cl osg 23llis0F 1 flowthrodgh om@a (a)
a retainer connect ed to t pronlg u;c))[]):eP ug gh bgl ow t roegsea ({)

upper  and Iomehagagghd%bﬁpqasga retainer; and (c)
retaine# said c-ring positioned in a bore in the cap

the Iowe’?" end of tha)val wevihaawe hYusing connectable to said lock

mandrel and hav1ng flow ports

a c-ring around said
and engageable with

therethrough;

(b) prong means in said valve housing, said prong

‘means being longitudinally_moveablé from an

open position permitting flow

through said

-housing'pofts'to~a closed position preventing

flow through said housing ports;

(c). means for locking said prong means in closed

position; and

(d) means for releasably retaining said prong means

in said valve housing.

2. i The apparatus of claim 1 wherein the prong

means comprise:

- (a) an upper_seqtion having flow ports

therethrough} and

(b). seal means on said upper section below said

flow porté,

3. ' The apparatus of claim 2 wherein the upper

section has a fishing neck thereon.

4, The apparatus of claim 2 or claim 3 wherein the

means for locking said prong means in closed position



5. - The apparatus of cIa|n14 wherein the neans for releasably

~retaining the prong neans conpri se: (a). . a, rL_g_aLaund—Lhe—Fetarner bel ow
said | ower - retainershoul der, said ring engageable with the Eﬂfr end. o
& d

. the c-ring; and (b) -a shearable pin reIeasabI%HIu“Mﬂ“ n“ ring on
said retai.ner. 6. - Apparatus for pPugging | ow

t hrough a | ock nandrel conpri-sing: (a) a .val ve *hol S|ng connectable to

sai d | ock nee@PERisesai d val ve housing haV|ng ports for flom/therethrough

(b) - a cap con ted_on said val ve hous ron etween an .

bpn posi 1) on pRAH 1 PrgeERSREENFETGRCERR (o lhe Frkng SERedy SRditTon -

preventi ng fIOM/there %&SQQQP sgﬁglgrong I ncl udi ng an upper secti.on haV|ng

S -

. flow ports therethroug Sea er eédn bel ow sai d upper . 11 .
- C. LM’ pject the'rl dep%bér 2B u3 dbeRloRe sall A ik HIRRRT; ik | over
shoul ders thereon sai d retainer being connected on said prong upper;

section bel ow S@bd seal &-rang brd@ndl aid yeidineirdi RRid kg Ii ng“'ﬁél ng
positioned in a bore in said cap.and
: pOSitioned in a bore in the cap and engageable

With_the_lower.end of the wvalve houSing.-'

5;. l_. “The apparatus of claim 4 wherein the means for
releasably retaining the prong means comprise. ' ' HJ
| (a) .a ring around the retainer below said lower. |

o retainer shoulder said ring engageable with .
_the 1ower end of the c-ring; and
(b) a shearable pin releasably positioning said

" ring on said. retainer.

6. _ Apparatus for plugging and'controliing_flow
through_e lock-mendrel comprising:
(a) a velve_housing connectable to said lock
_ mandrel,.said valQe housing having ports for
flow_therethrough; |
(b) a_cap.connected on said Valve-h0using; and
(c) e prong_between an open position permitting
flow.through said ports and a closed position
preventing'flow therethrough; seid prong
including | |
an upper section heving flow ports

therethrough, seals thereon below said upper



engageabl e with the | ower end of said valve housing and .a ring around said

retainer below sai.d | ower retainer, shoul der,. said ring being engageabl e

with the lower end of said c-ring and said ring being rel i d
on.said retainer by a shearable pin. 7. - A systemfmnmmlu;mmm”mn :
conduit conprising: (a) a | andi ng ni ppl ejiin the conduit; *(by -t pltug sneans
for sealingly engaging and | ocking in said |anding nipple, said plug neans
i ncluding a | ock mandr el settiom MW pgortssi Gnd Wy meaindnhaang alppdy

fl ow t heret hrough, a cap connected to said valve nmeans, prong neans in said
plug nmeans, said prong nemss Ymiery shonjiderd rdidneary exddlce Hetamner open
pdsiti.on, pernmitting flow through said valve means, to a closed position

cl osing said val ve neans Redng GRNNESHEh PmERS BFong FPRASK SAHEACT or

1 ocki ng 12 said pr'ongﬁans in closed position, -and nmeans rel easably
connect @#g -sai d prong nedfs % % 9§ nmeans; and (c)  a running tool

for-sealIUeg ehgag|ng agldc-rin_g'around said retainer, said c-ring

" being positioned'in a bore in saia cap and
engageable with the lbwer end of said valve
housing and |
a ring around said retainer below said lower

\~Z ' o - | retainer shoulder; said ring being engageable
with the lower end.éf_said c-fing and said ring

- being releasably-positioned on said retainer by

a shearable pin.

7. A-system for plugging a conduit comprising:

(a) a landing nipple in the conduit;

(b) | plug meéns f@r seaiingly ehgaging and locking
in said landing nipple, said plug means |
;inciuding a-lock.mandrel,
valvé means in. said plug means for controiiing
flow therethrough,' |
é cap connected to said valve means,
prong means in said plug means, said prong
means beihg longifudinally moveable from an
open position, permittihg flow through said
valvé means, to a-closed pgsition closing_said
valve meané_to flbw;, |

locking means in said plug means for iocking



"Iocklng sald pl ug neans in sald Iandlng nlpple-—ééu4L4+#nn4ﬂ}—Pee#—belng

rel easably connected to said | ock mandrel: by a first shearabIeHi n, and

~said prong means being rel easably connected to sﬂlﬂl m &u by a

. second shearabl e pin. 8. The system of cl first

" shearable pin requires less force to shegar than t he seconJ shearable pi n.

9. The systemof claim7 or claim8 wherei-n the {anding nipple has
‘recesses and a seal bsaedtpheoegnmedfs in cloFed p9sitiaroi ehdim 9 wherein
the lock mandrel includes keys and has seals thereon, said seals being’
seal i ngly engageabl e. mﬁaﬂﬁerehﬂé$ﬁblﬁl99P§e§Eanb§PédaBH°§Hl&eﬁé§slﬁe|ng

"l ockabl e in the | andi ng nippl e recesses The system of any one of *
clains 7 to 10 mherelﬁafﬂengSnﬂeﬁﬁﬁnsaegnprlse (a) an upper section

" havi ng flow por therethro &8 %%% & a |% ypper sectlon
bel ow said flo ﬁ&rts tool, 1??%%? g%? %§9%§i§§ 5

systemof claim 11l wh [ OHRr 5k88a G8ha Ya ehdﬁ%lng

connected to the Iome?égkgn% ?%& ¥ ﬂ@ﬁ FH sai d housﬁﬁg ha??ﬁg flow .

ports therethrough andsiq runnlng tool belng releasably connected to

) said lock mandrel by a first shearable p1n and
"sald prong means belng-releasably connected to.:

said running tool by a second shearable pin.

8. B The'systém_of claim 7 whereip the first

shéarable pin-requiresﬂless fofce.tc shear than the

second shearable pin.

9. - The system of claim 7 or claim 8 wherein the

landing nipple has recesses and. a seal bore therein.

10. The system of claim 9'wherein the.lock mandrel

1ncludes keys and has seals thereon ' said seals being ;_)_.

seallngly engageable in the 1and1ng nipple seal bore and d'

sald keys being lockable in the landing nipple: recesses._

5 The system of any one of claims 7 to 10 wherein
the prong means comprise:

(a) -an upper section having flow ports

LX)

therethrough; and
(b) seal means on said upper section below said

flow ports.



a seal bore therein above and bel ow said flomfporiS:_and (b) - the upper
or:.Longi tudinal ly

prong section seal neans sealingly, and. slidably oounted fo
novenent in said valve housing seal bore. 13. : Thc systnnlnf rla|n111
or ‘claim 12 wherein the | ocking neans in-the plug ans canp

retai ner connected to the prong upper sect |1§n beI ow !IH Hm(lm "M““, upper
.and | ower shoul ders on said retainer; and (c) a c-
retai ner, said c-ring p05|t|oned in a bore in the-cap and engageable mnth

the | over end gf the val e g@nnectjécl im 127 RRHEIRC Pl Y Mekins

wherein the nmeans rel eas I'ng h prong
cdnpri.se: (a) compilid@.around the retai ner belom/sald Iomer retalner
shoul der, said ring engageable with the | ower end of the c-ring; and (b)

athird shearable Rian rEEE&%abbyhb@%hhgoﬁbh&ectea4to the lower end of "
l11lllxgillllllllllllllllll * C M S ~ * said ring on said

ret ai nef™ 15. The $hetdmnkfmahﬂreul4swhdrhbnsuhg haivtisigshear abl e pin’
reqU|res nore. force to shear than either of said first or second plns '
: . flow ports therethrough and
a seal bore therein above and below said
- flow ports; and
(b) the upper prong section seal meéns‘sealingly

W | and slidably mounted for longitudinally

movement in said valve housing seal bore.

 13. The sySfém.of claim 11;of claim 12 wherein the:
1ocking means in the'plug means combrise:'
(a) ‘ a retainer connected to the prong upper section
~below the seals; |
(b) uﬁper-and ldwer‘shdulders oﬁ said retainer; and
(c) a c-ring around said retainer, said c-ring
positioned in a b&ré in the cap and engageable

" with the lower end of the valve housing.

- 14. The system of claim 13 wherein the means
releasably connecting.the'prong in the plug means
cOmpriée: | | | |

(a) a ring around the retainer below said lower
. N retainer shoulder, said ring engégeable with
| | the lowét end Qf the c;ring; and

(b) a third shearable pin releasably‘posifioning



16. - A.systemfor plugging a condui t*'‘conpri:si ng: (a) a | andi ng _

nipple in the conduit, said |anding nipple havi-ng recesses and a. seal bore

- therein; (b) . plug neans for seal i ng and | ocking .in said |anding nipple,

- said plug neans including a'lock mandre| having seal ki ng
keys, said seals being sealingly engagehﬁl e in said ﬁmﬂﬂuﬂmllﬂm“m '

bore ‘and said | ocking ke S belng | ockabl e in said | antling i pPl eSretesses,

val ve nmeans in said pFﬁb nEiRg PBrSedft FEEPIRGTtI ow t hrough said pl ug :

means, said val ve means including a val ve housing connected to the | ower

~end of said |lock mandrel, said housing having flow ports therethrough and a

seal bore tperein aboyg, and ek oWeSah g1kl 9W RRELEind thap thaiag connected to*

having flovgpast-sphibepehhregdhragdmseal Eoetes ol shpagr thedl iedthes! @f sai d
flow ports, .sald upper section seals being seal ingly and 15 slida
nmount ed forghoagkivgdenakr sevemdnpins.sai d val ve housi ng seal bore; -335%

. prong neans bei ng Longitudinally noveabl e from an '

16; A system for plugging a condult cempr1s1ng'
(a) .a 1and1ng nipple in the condult said landlng '
| nlpple having recesses and a seal bore therein;
(b) plug means for seallng and locking in said . '.. .gj
landing nlpple, said plug means 1ncluding
a 1ock mandrel hav1ng:seals thereon and
'1ocking keys, said seaIS'beingvsealingly -
" engageable in said landing nipple seal bore
.andfsaid'locking keys'being lockable in |
said landing nipple.recesses, valve means
in said plug means for-contrelling flow
jthrough said ‘plug means, said valve means
.including a valve housing connected to_fhe_
lower end of said 1ock_ﬁandrel, said
housing having flow ports therethroﬁgh and
.a seal bore therein above and below said
flow.ports,'a cap being connected to the .
lower end oflsaid valve housing, prong
means inclﬁding an_dpper.section'having
flow'perts therethrough and seals on said
upper section below. sald flow ports, said

-.upper section seals belng seallngly and

of said val vé housing, prong neans including an upper section

-



open position, permtting flow between-the outsidg.gnd i nsi de of said valve
housi ng through said val ve housing.flow ports and sai-d-upper—section flow
ports, to a closed position .preventing flow between the outside and inside
of said .valve housing, |ocking means in said plug maansrﬂmuumylnﬂuﬂmun)
prong neans in closed position including al¥etai ner conrfey i Lt AT

upper section bel ow said prong_upger section seals, upper and lower .
shoul ders on said retainer, 8h#dabivrragntedufiorsipagitudinal, moxedentring

positioned in a bore in said, cap apd engageable with the | ower end of said
54Lve housi ng, and means reléﬁs§ﬁ+9 ¥3hhechPrging 88t oRgrReafididnpsang

val ve housi ng and pl ug neans_]j uding a,ring acround. said retainer below -
said | ower retainer shourQerTégg%dg%%n%aﬁ%?%gt%éggﬁgﬁﬁl@oﬁffhifhgrPBmEP end
of said ¢- ring, and a third,sbgapableidhn é@%ﬁ@@@?ﬁﬁ -fé%tbggﬁggns%hg ring
on 'sai dgretainer; and (c) a running too! or sealingly engagrng an
‘locking Said plug means in seafisi@@oand DheDhE oBaksidUpaivg hoakiRgi N9
rel easably connected to ~I' 11111111111111111111111111111 _

' _ o through said valve housing flow ports -and

said upper section flow ports, to a closed
position preventing flow between the
foutside and inside of said'valvé'housing,
_.\cj o locking means in said plug means_for
'locking said pfong means in closed positidn
" including é retaiﬂer'connected to said-
lprong_upper section below said prong upper
'section seals, upber ahd iower shouidéfs on
said retaiﬁer, and a c-ring around said |
retainer, said cfrihg ppsitioned in a bore
in $aid cap and ehgageablé'with'the lower
énd of said valve'housing; and means o
releasablylconnecting.said prdng means in
said valve housing and plug_means.including
a ring around said retainer below said
lower retaine; shéulder, said ring being
'engégeable with the lower end of said c-
ring, and a third shearable pin releasably
bositioning said ring on:said retainer;'and
v ' (c) a running tool fof séalingly engaging and
locking said plug meané in said landing nipple,

said running tool being releasably connected to



o+ Cc L

hM S * 16 sai.d | ock nandrel 'y a. ﬁ+¥s%—shea#abLe—an_ and-

.said prong upper section being rel easabl.y: connected to said running tool

“a second.

shearable pin. 18.

shearable pin. 17.
.shearabl e pin requires |ess force to shear than t

and the second shearable pin requires I ess force to shear t'hah the
Apparatus for plugging-flow through a | ock mandr el
.constructed and arrangedldolOGBemanGrebebztaoﬁlgabsﬁhﬁﬁrabﬂ? péndesodi bed
herein with reference to the acconpanying draw ngs. A system f.or

'pl uggi ng a condui't con§?%@c?€ﬂn3nHPB?Faﬁ@%ﬂl?ﬁrbﬁéﬁgaﬁﬁlﬁﬁEPHFYon
substantially as described. herg Qomﬁth refer;gce to tge accontHyLng

dramnngs

connecte aid running tool

shearable_pin.

717. ' The system of claim 16 wherein the first

*'shearable pin requlres less force to: shear than the

second shearable pin and the. second shearable pin

- requires less force_to shear than_the_thlrd shearable

pin.

'_18.5 'Apparatus for . plugging flow through a lock

mandrel constructed and arranged for use and operation’

substantlally as described herein w1th reference to the.

' accompanying drawings.

19. A system for plugging a conduit constructed.and
arranged for use and operation substantially as described

- herein with reference to the'accompanying drawings.

I
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third:

The system of cuﬂmummﬂﬂumn he fi rs'ty
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