TWO- WAY PLUGS FOR WELLS This invention relates to well tool s and. Jore,
particularly to tool's for plugging well flow conductors and fuﬂnlhg *¥hot €
and receptacles for such plugging tools. In the past wells have oftentines
been plugged at ‘or near the I ower end of the well tubing. for preventing
prod ion, or to permt bleeding the tubimy pressurée to that of the _
atnngbhere so that the well head or a portion of the well tubing could be
renoved, or so that pressure applied above the plug could be used to test
the tubing, set the packer, or test the packer. Various types of .plugs have
been used for such tests. Generally, such plugs are installed in a Ianding
recept acl e, -2- which forns a portion of the tubing string, through use
of wireline equi pnment and techni ques. Some plugs are designed to hold

agai nst high pressure frombel ow, sone are designed to hold overpressure
from above, and sone are designed as two-way plugs to withstand pressure
differentials fromeither above or below The latter type is often
desirable since it will permt aT@beﬁE?rPY@EBGFEROﬁE$@§t'ng operations to
be conducted. Two-way plugs are stry. Suitable
two-way plugs are available from Ctis Engineering Corporation, Dallas,
Texas, and are found illustrated in their General Sal es

This invention relates to well tools and more particu]afiy
to tools for plugging well flow conductors and running tools

and receptac]es for such p]ugglng tools.

In the past well§ have oftentimes been plugged at or near
the lower end of the well tubing for preventing production, or
to permit bleeding the tub1ng pressure to that of the

\;J atmosphere so that the wellhead or a portion of the well tubingﬁ
could be removed, or so that pressure applied above the plug

could be used to test the tubing, set the packer, or test the
packer. | ' |

Various types of plugs have been used for such tests.
. | _ 3 L
Generally, such plugs are installed in a landing receptacle,



Catal og "OEC 5338". They are the Ois Type PX, PR PXN, PRN, and PRT Pl ug
Choke Assenblies and the the.Type XX, RR XXN, RRN, and RNT found on page
126 of that catalog. These plugs are designed for installation in Type X,
XN, R, RN, or RNT Landi ng Ni pples, 'shown on page 116 of the catalog, wth
t he exception of the Type RNT Landing N pple. The Type RNT Landi ng N pple
is the same configuration as the Type-BN but with slightly snmaller insi
di aneters. These plugs are generally run on running tools such as the RXN
il lustrated on page 307 of the cat al og. Type ‘PN and PS Choke Assenblies are

found opfgﬁge? ;Cgt épgi o go tE“é%Sinﬁd Hﬁgteih;gﬁ g@ @bove used

desi gnﬁ evi ce a adrse a O go eVI ce SUCh as '

a Typer,? % ﬁat fy 't c’:hrﬂm%sN “%ﬂ@ b30gs Ngréi @Pd fgned

generally pre owernost landing nipple in a we I %e one of

the ”Ohg?dt¥g§in§@ﬂyi§lf P s SUre0 S rvid bled 0w, N ok PRF € Sddieigndae ey €i t her

prem um priced or too expensive to run and/or pull, sonetines requiring
extra hpy)@Sovadprédsuve! fron @bovies wndelsome apel desMmed econang-aaly pl ugs
and | andi ng ni ppl es have been desired, as well as cheaper, nore dependabl e
runni ngliags! to whthotmnd praissyrecaddfifecieas iall sckrom eictheesabplaige; and -

.

betow. The latter type is often desirable since it will permit
a greater variety of testing operations to be conducted.

—in

- Two-way b]ugs are well known in the oil industry. -Suitable \{
two-way plugs are avéilable‘froﬁ Otis Engineering Corporation, —/
Dallas, Texas, and are found illustrated in their General Sales
Catalog “OEC 5338". They are the Otis Type PX, PR, PXN,lPRN?
and PRT Plug Choke Assemblies and the the Type XX, RR, XXN,
RRN, and RﬁT found on_bage'lzé of that cataiog. These plugs
are designed for installation in Type X, XN, R, RN, or RNT
Landing Nipples, shown on page 116 of the catalog, with the
excepfion of the Type RNT Landing Nipple. The Type RNT'Landihg
Nipple is the same configuration as the Tybe RN but'wifh ' |
slightly smaller inside diameters. These plugs are geneka]}y U
run on running tools such as the_RXN~iIlustrated on page 307 of
the catalog.
Type PN and PS Choke Assemblies are found on page 127 of
the Otis Catalog. The letter -“N" in the above used

designations indicates a no-go device and of course a no-go
device such as a Type PN must be installed in a Type N noégo '

landing nipple.



running tools are illustrated and described in the prior art patents$. listed
bel ow as well- as in the catalog referred to herei.nabove.- Patents of -t he

United States 2,698, 056 3,002,565 3,208,531 4,023,620 - 4,545,434
2,798,559 3,032, 113 3,215,208 4,069,885 4,583,591 2,920, 704

3, 05{w239 3,227,462 4,164,977 4,745,974 2,928,469 3,100,532
3.250,331 4,252,143 4,767,145 2,962, 097 3,126, 908 3,638, 723
4,396, 061

4, 8pg. Bgzg@hgﬁﬁluglpreEEZlegzehat3tﬁ56l35@rm04t51@n395

Publications Ois Wreline Subsurface Flow Controls & Rel ated ServiCe

Equi prent o 39 PE, 1 OEC wdPLMbe pagesofldthd tnolgo £Ppe24, 106, 108, 110 and
112-115, -- Published Cctober 1980, by Otis Engi neering -4- Corporation
P. O. Box 81905MarialdBisthelepbisgs 7amB 1t H0bing Qi sp CesehaveCakahogi thEE

5338, pages 116, 117, 125-127, and 307, -- Published March 1985 by Qis
Engi neer i ng r@awium-gin iced ROt BoxefilanSive Do |asn dedhor 7pB81; 996Re t e sous
pl ugs, which are designed to be installed in a well and renoved therefrom
t-hrough userexfuist ey ienet Ut piesnt inke thd verthtwttnthelegtrebédei hoehsal og
OEC 5121C and in catal og OEC 5338 of (tis Engineering Corporation, just

“mentioned, qugﬁﬁqmnon1ca1 plugs and landing nipples have been dESIPQd, as
well as cheaper, more dependabie runn1ng tools.
Various landing receptacles, lockfng devices, plugs, and
hd running tools are illustrated and described in the'prior art
patents listed below

o ' ~, as well as in the catalog

referred to hereinabove.

Patents of the United States

2,698,056 3,002,565 3,208,531 - 4,023,620 4,545,434
2,798,559 3,032,113 3,215,208 4,069,865 4,583,591
2,920,704 3,051,239 3,227,462 4,164,977 4,745,974
2,928,469 3,100,532 3,250,331 4,252,143 4,767,145
“ 2,962,097 3,126,908 3,638,723 4,396,061 4,823,872
2,976,931 3,207,222 3,756,260 4,510,995 -

Publications

Otis Wireline Subsurface Flow Controls & Related Service

' ’
Equ1pment catalog, OEC 5121C, pages 14, 16, 17, 22, 24, 106, 108,

-- Published October 1980,

" | 110 and 112-115, by Otis Engineering



with suitable |anding nipples as well as running and [err] tools therefor.:
Pl uggi ng devi ces are found on. pages 126 and 127 of catal og OEC 5338.
Qis Type PX, PR, PXN, PRN, and PRT plug Choke Assenblies are designed for
use where sedi nent may occur. and bailing mght be required before

pressures across the plug can be equali zed.

i nst al

occur.

devices are two-way plugs (they prevent fluid flow both from bel ow and from

~ above)

The

Two trips are required to

| these plugs; and two trips are required to retrieve them The ¥
Type XX, RR, XXN, RRN, and RNT devices may be run in a single trip and
pulled in a single trip but are not designed for use where ‘sedi nent may
The Type PS and PN devi ces ray be used where sedi nent may occur but
each is run in one trip, then pulled in tw trips. Al of these plugging

Cofpeyatien id.alBloabB#90%2 promidras,afdkag n?H3B lHG52.wel | s for

plugging the wells against flowin either upward or  downward direction.
Such | andi 81 siGgnerali Gatades, 0EG 5338, pegga K6R IDN 1RR-1R7anti"$ Landi ng

s Type

PR S8 om B RTARRCRaPERS B0 Fadeibes e b oRe s gy e
13 TR I'ing Tool f ound 113
g%ﬁ@@%@}éﬁ%sa Tﬁ??'i@ag’:\m@o@%. ing Tool's are found on page

RX, X,
of cat
the O

e running tools shown in these catal ogs,

only

CQis Typeidas PIuYsNIwanen Patd idea ibaeld t5 sarad & 1afed YANLNGet e pl ug
devi ce of the present S

and removed therefrom through use of wireline eqqipmen: are
i1lustrated and described fn-catalog OEC 5121C ana in catalog OEC
5338 of Otis Engineering Corporation, just mentionea, :ogetner
with suitable landing dipplgs as well as running anb cuiling tools

therefor. Plugging devices are found on pages 126 anc 127 of

L

catalog OEC 5338. The Otis Type PX, PR, PXN, PRM, anc 52T :lug
Choke Assemblies are designed for use where sediment —zy occur and
bailing might be required before pressures across the -iug can be
equalized. Two trips are rgquired to install these ;iﬁgs; and two
trips ére required to retrieve them. The Type xx; R2, XXN, RRN,
and RNT devices may be run in a single trip ana rullec in & single
trip but are not designed for use where sediment may zccur. The
Type PS and PN devices may be used where sediment may eﬁcur but
each is run in one trip, then pulled in two trips. Ali of these
pluggihg devices are twoéway plugs (they prevent fluic flow both

from below and from above)Q They are installable in zroper

'landing nipples_in wells for plugging the wells against flow in

either upward or downward direction. Such landing nipples include
: _ _ ,

:;
7

L)



I nvention but is not capable of doirng so with absolute reliability. The’
Type GR Pulling Tool is the tool recommended for pulling the plug device of
the present invention. U S. Patent 2,698,056 which issued to S. J. E
Marshal |, et al. on Decenber 28, 1954 illustrates and describes a | ocking
dEVIQV.mhICh | ocks in a landing nipple for well tubing, the |ocking
nnchanlsn1|nclud|ng | ock menbers 46 which are noved fromtheir retracted
position of Figure 2 outwardly to an expanded position of Figures. 3 and 4
by novi ng the expander sleeve 32 fromits upper position down to its |ower
pesition.. Simlar |ocking nmeans are seep-in Figures 7 and 11. |In either
case, lifting of the expander sleeve to its upper position allows the | ock
menbers to retract.- to unl ocking position. Simlar locking neans are '
di scl osedoits Urgpe Bat @t XN2, RRG, B58id 3 L3AdTA4; N2pPP&s OBvich2,a9¢6£93dd on
3,002, 565; 3,032,113; 3,051, 239; 3,207, 222; .3, 208, 531; 3,638, 723;

4,023, 620pa§e§)691&3&‘nd 41164f9¢3$374q93%5063384 510, 995; 4, 545, 434;
4,583,591; 4,747,974; and 4,823, 872. - 6- S. Patent 2,962,097 which

i ssued to W0t Pepd| Rsoﬁ"‘?)nR’F‘Q)\Fé‘r?iﬂél"gZ@"lQG@'?Ifq}‘sﬁdr AeBagnq30’,

describes an early pulling and running tool of the GS Type and having keys
77 biasedS#BMRAEHNA9-by Spring 80 to be expanded by nose 66, as shown in

Figure 6. U Sy PatgRsaR, 032 #1% A0 tnd W9he288 RBRMIAP JdPPuhVhs' Is

, are found on page 113 of catalog OEC 5121C. Of fhe running toois
A/

U shown in these catalogs, only the Otis Type GS Running and Pulling

Tool is capable of running the plug device of the present
invention but is not capablg of doing so with absolute
reliability. The Type GR Pu]]ing.Tool is the tool recommended for
puiling the plug device of the present invention. |
 uls. Patent 2,698,056 which issued to S. J. E. Marshall, et
al. on December 28, 1954 illustrates and des;ribes a locking
device which locks in a landing nipple for well tubing, the
ﬁockimg mechanism inc]uding'lock members-46 which are moved from
their retracted position of Figure 2 outwardly to an expande&

\;, position of Figures 3 and 4 by moving the expander sleeve 32 from
its upper'bosition down to its lowé} position. Similar locking
means are seen in Figures 7 and 11. 1In either case, lifting of
the expander sleeve to its uppér position allows the lock members
to retract to unlocking position. '

Similar locking means are disclosed in U.S. Patents 2,798,559;
. - 2,920,704; 2,962,097; 2,976,931; 3,002,565; 3,032,113; 3,051,239;
3,207,222, 3,208;531; 3,638,723; 4,023,620; 4,069;865; 4,164.9;7;
4,396,061; 4,5]0,995}-4,545,434; 4,583,591; 4,747,974; and

P

4,823,872,



applications which were divided out of the parent application which matured
into U S. Patent 2,962,097. U.-S. Patent 3,207,222 issued on Septenber 21,
1965 to J. W Tanpl en and di scl oses a |'ocking device and running tool
therefor which resenbles the is Type X | ocking device and running tool
therefor. U S. Patent 3,208,531 issued to J.W Tanplen on Septenber 28,
1965 and di scl oses a | ocking device and a running tool therefor which is%n
| mprovenent over the invention disclosed in patent 3,207,222. U S. Patent
4,545, 434 issued on Cctober 8, 1985 t® Brian D. Higgins and discloses a
running tool for running a surface controlled subsurface safety valve. In
setting the safety val ve, which was hel d open against the force of the S
saf ety val We SspPiangnby2 {982 j09Iniwhdchodbséed toalitirliigmi Wt oDé hki sl lon control
- pressure applied thereto fromthe surface-relieves the safety valve-spring
force, Noiviesberh28h 1%€0r ihhistrates and des¢ribeno Anoerriershf ety andl ve in
its receptacle and rel ease the running tool fromthe safety valve for

retri eViund iGe tPAANPhgtRY IS W 2Ad BaYIng keys; 77ubdaspd; Fﬂﬁ”ﬂ45,974
[ d to Bri, | ggi By.24. 1988. and discl ' t ool ,
Lo ran SR BpEb ST pEchofrtt S dRanT Ry BB

Do v T s BaRBRES 8 053 2]1 PPN, 85 PLE3S R YA FrbRlaPiPoHidACe salety

val ve,

applications which were divided out of the parent appiication

~ which matured into U.S. Patent 2,962,097. o L~
U.5. Patent 3;207,222 issued on Septembér 21, 1965 to J.w.‘

Tamplen and discloses.a locking device and running tool therefor

which resembles the 0tis Type X locking device and running tool

therefbr.
U.S. Patent 3,208,531 issued to J.NW. Tamplen on September 28,
1965 and discloses a locking device énd a running tool therefor |
which is an improvement over the invention disc]osed in pétent
3,207,222.
U.S. Patent 4,545,434 issued on October 8, 1985 to 8rian D.
_Higgfns-and discloses a running tool for running a surface '
controlled subsurface sﬁfety valve. In setting the safety valvé, ;,}
which was held open against the force of the safety valve spring
- by the runhing tool for the trip into the well, control pressure
applied thereto from the.surface re]iéves the safety Qalﬁe spring
force, after which the runhing tool is lifted to lock the safety
| valve in its feceptacle and release the running tool from the

. . '
safety valve for retrieving the running tool from the well. = .



which, after the safety valve is landed in the |andirg nipple, control.
pressure is applied to relieve the safety valve spring force to perm:t
lifting of the running tool to cause locking of the safety valve inthe
| andi ng ni ppl e and rel ease of the running topl fromthe safety valve for
wi thdgawal fromthe well. U S Patent 4, 164,977 issued to Henry P.- Arendt,
et«al, on August 21, 1979 and teaches use of a detent ring 82 and -external
recess 86 for reg|eas V., tai 4y . £d.shd NECHs | s XPAN
position, seen ﬁJn' [ gﬁt}’lrtee'g‘? T’oﬁrg;%nﬁ;ﬁn;gtﬁ@ V\ng? |1 at%gﬁ1 o@ki@y?% ?@sﬁg’d 24,
receptacl e . 1t - : 8 { OMY St 13 1 .3
O her det entq 2858 (? rf%uﬁ?ﬁs]nof}séég% gﬁtﬁ.' sn 12@3%0#7%’429; 5%1]9%0%%1{;“%{ gg%sﬂ&agqgw n
4,510,995, 41845 (i chHbhet ba totdSh Sk, 69l HRPDE Poris SthEAgikation of
3,126,908 issued to G C. Dickens on March 31, 1964 and di scl oses the use J}
transfer WE@‘S%% AP s rli¥E efc ot i 19% B-skb Sur f d St ey T 1 v @] CiPing he
spring | oaded cage 195 first to the operator tube 140 as in Figure 6, and
then to thewhqusi g f2G ahd Baffiety &vad.ve Signillarddd ansftdre NMeandi g en HEEre | N
US Patents 3, 215, 208; 3, 227, 462; 3, 638, 723; 3, 756, 260; 4, 252, 143;
4,545, 434; 4p04r 0974 reasdrd, 33 ,a9f2.ied td BelRaventth® ZHX S whlvh spEsivey
to WG Boyle on May 10, 1966 illustrates a well head plug device having a
poppet typefoeqealtioziprgmidl Wd f30,ngopdnditiee risy ndeyer ¢ Ingt i 3w e weddk troplo f
and prong (not shown). (See bottom portion of Colum 4). The plu

the safety valve in the Tanding nipple and reiease of the running

kY
"/

tool from the safety valve for withdrawal from the well.
U.S. Patent 4, 164,977 issued to Henry P. Arendt, et al, on
kugust 21, 1979 and teaches use of a.detent ring 82 and -external
_ receés 86 for releasably detaining the fishing neck 104 in key
expanded position, seen in Figure 3, to maintain the well latch
'1ocked in its.receptacle 20. US Patents 4,510,995 and 4,583,591 show
‘similar detents. Other detents are.found in US Patents 2,9'20,704!‘-,-;
2,976,931; 4,396,061; 4,510,995; 4,545,434; 4,583,591; 4,745,974;.
and 4,823,872, | :
U.S. Patent 3,126,908 issued to G.C. Dickens on March 31, 1964
_ k“% and discloses the dse of transfér members (balls 193 of Figures
3-7, for instance) for latching the spring loaded cage 195 first
to the operator tube 140 as in Figure 6, and then to the housing
128 a§ in Figure 7. Similar trans%er means are seen in US Patents
3,215,208; 3,227,462; 3,638,723;-3,756,260; 4,252,143; 4;545,434;

»

4,745,974; and 4,823,872.



disclosed in this patent will hold pressure only,from bel.ow. US. Patent
4,164,977 simlarly shows an equaI|Z|ng passage 22' whose :upper open-end nmay
be seal ed or bridged by the o-ring seals 28 and 30, ‘but may ‘be opened for
equal i zing pressures thereacross by novigg the valve 24 to its | ower
position shown in Figure 1. Further, equalizing devices for use with :
various well tools such as Iocking devi ces, for instance, are found on page
125 of catal og OEC 53 Pat ent 2, 698; 056 shows a | andi ng ‘
ni ppl e 20 haVi-Rg Baﬁéﬂ§o3sﬁ§9h§§ﬂ Hﬁ‘ﬁ@s’é%ﬂﬁ@néOUHp@r &9d 1ehiogh May d@gaged
- by a no-go _shoul der provided q ext.ernal annyl ar flan e 52-(Figures 2 .and

3) to |iMPE6ddMUALA2EBTcAEHE i#eﬁﬂep|86kﬂﬁg’GéV|éé‘e R} PREPE n&wmg .

evi cos SRBSR43A00.a0Ten30, SOPERRRTECy 3o 552 1n] 3 shog el 1 1s9odaznd
1533 Sheofi oot SR paTHB BRGsleRohe Pkl o Hf
dev e [t TRbEN ﬁta'rgﬁh#oaﬁﬁ'ﬂghﬂgés*’Eﬁ’ﬁoageaj%sr‘ ST 45l obts ana
ok eene gk s o3, 09ab 1) 19:h A 5K, T £l BELERAETRED! <,
anenentwﬁgLQthgﬁephgﬁgﬁoepgtm@;nbgogggl@Hdor bridged by the o-ring seals

28 and_30, but may be Opened for equalizing pressures thereacrosg

by moving the valve 24 to its lower pbsition shown in Figure 1.‘i"u
Furthér,'edualfzing-devices_for use with vgrious well tools such\*/
as locking deviceé, for instance, are fodnd on page 125 of catalog
OEC 5338, supra.

U.S. Patent 2,698;056 shows a landing nipple 20 having a no-go
shoulder at its extfeme upper end which is engaged by a no-go
shoulder providéd.by external annular flange 52 (Figures 2 and 3)
to limit downward ﬁovement'of the locking device C in the landing
nipple. No-go shoulders in landing nipples and on wireline
1nstallab]e devices are found also in U.S. patents 2,976,931,
3.002,565; 3,100,532; 3,250,531; 4,023,620,' 4,510,995; 4,545, 434§~)
4,583,591; 4,745,974; and 4,823,872.

In one aspect of the éreéent inventiop; a well plugging
device for instalIEtjon in a landing nipple .in a well for

prohibiting flow therethrough

. ’
includes a housing carrying seal means and lock means for sealing



upper positions and wherein a nmandrel is reciprocable in 5 t he hausing
between a | ower position wherein it maintains the. | ocking neans |ocked in
the | anding nipple and an upper position in which it permits the |ocking
nmeans to retract fromlocking position to releasing position and wherein
when the mandrel is in its |ower (locking) &0 position and the plug
nenbé?’ls moved fromits lower to i'ts upper position as by higher pressure -
therebeIOM/theaﬁbugoakﬁhgrthelBe&ubénmhieﬁélyahdeQEnhppkedahd hbeingner el

and wil1 not pSi tmERS gamgugtféo Efigge%oe fggpﬁim&%ghOCk'ng)

p05|t|on Thus h™a plu deV|ce ¢8AnGt ba un when t he
pressure there@engmmeﬂaeeasmphamenhere&btiuesmheretenbeywegnn&pwgalnnﬂhe

plug in its UpQEbeEOBbEHQ@onEnaﬁao%ﬂé&eﬁﬁpﬁcﬁanabélpiESEQEibBB@BBHQn1h5
directed to plgﬁgln devices for wells and to | anding 20 receptacles or

ni ppl es and r ukRPn§orEdPe PREVEEH, 2 iﬁ@eFaﬁeﬁﬁﬁlﬂPpH ergipnd tcBRABLRIBE. _
into a well flewecdoduihgr meand adepeddihothectiandihfenppplgi agddewi ce, the

bl uggi ng devi og peLngoLasiah! 3Bl gniBn Be LaNgiRg BHEP S-ARALNREUAN LBC use

of the conpani runfirng 60l
pl uggi ng devi cretuvapti £rog Lobking ngastmgnntangehaeshggapggi§i@%téndung

t her et hr ough aﬁﬂef@ihyhﬂgn”%ﬁasméﬁaréﬁ|§§S§H|¥t50§5w89 EEScﬁQH§Un9 nmeans in
the | anding receptacle, neans sealln betmeen ﬁh housi ng_means and t he

inner wal 0of PRELEARBI A @dBGhe PéEEpWSEP AEafigve ﬁBWnbtﬁ BPUET mERper

for C|OSIng theéts upper position as by hlgher pressure therebelow the
A plug member will automatlcally become locked to the
o/ mandrel and will not permit the mandrel to be lifted to
' its uppér (unlocking) position. Thus such a plugging
15 device cannot be unlocked when the pressure therebelow
exceeds that thereabove sufficiently to maintain the plug
in its upper position.
 In another aspect, the present invention is |
directed to plugging devices for wells and to landing
20 receptacles or nipples and rﬁnning tools therefor, the
landing nipple being connectable into a well flow
conductor, and adapted to receive the plugging device, the
plugging device‘being installable in the landing nipple as
through the use of the companion running tool and wireline
25 tools, or the like, the plugging device comprising tubular
-/ " housing means having a bore extending therethrough and
carrying means for reieasably locking the housing means in
the landing receptacle, means for sealing between the
housing means and the inner wall of the landing
30 receptacle, means including a plug member for closing the
‘lower end of said bore, said plug member being movable
relative thereto between lower and upper positions,
~mandrel means”reciprocable in said bore of said housing
means for actuating said locking means to locking position
35 -in'response to relative downward movement of said mandrel
3 means and for allowing said locking means to move to

releasing positién in response to relative upward movement



| oner end of said bore, said plug menber being novable relative'thereto
bet ween | ower and upper positions, nmandrel means-teciprocable i'n;said bore
of said housing means for actuating said | ocking nmeans to Iocklng position

35 in response to rel ative downward -novenent of said nandrel neans and
for allow ng said | ocking neans to novgg o releasing position in response
to relative upward novenent 10 of said mandrel neans, said mandrel nm¥ans

havi ng a fbfhsagdn@skdﬁéllﬁéaﬁgpeéafadmaﬁayéﬂlﬁgaasdﬁ&omagdayfiéﬁiﬁg
y a runn easably | ocking

shoul der e I Rg_t oo I
o d mandrBPOReARsLFS WAPEE POY RERTAP 188 A CHORBNAHRK GFEF L ians  n i 13
| ower posishoulded eagdggthyenhnberrusninglteohppandpneansoﬁorsald mandrel . *

b d d
Tovenent ofeLESASEY 1600 Sobh HafiRERE pudnd PEB00R5a) BLPG' fbmbiEe (!
wirelide t¢oes sa |@a&@releﬂgégéabpelﬁﬁthOVﬁ€ Rﬁﬂ&té@ntﬁedpSGQddeV|ce to

support th@lﬁ@“ﬁemﬁeft£suﬂh0£%§du§§@ﬂlﬁb@ﬂtﬂbﬁh éQfdnﬁaﬂaﬁéllﬁeéh§ upper
position. _ The r g %09 ' 3H nse% 8 % device into the
| andi ng n.Eﬁﬂ%S F% 25¢ ﬁ%ﬂd? dB 9+ BEMBRk %ﬂe %? 8@? g*Bevice in the
| andi ng ni pelative déwnwahénmoeemest of seaidfpboythembénggi Thedevice. In

this fOrn]rﬁﬂ§1ﬁ8vggéiOfsp£9¥égﬁ§bfg t8PERY¥eHireline tools and is
10 engageable with the mandrel the plug device to support the
same in its unlocked ¢ondition'with the mandrel in its _
upper position. The'running tool is used to insert the \J
plugging device into the ianding nipple, force the mandrel a;J
down to lock the plugging device in the landing nipple and '
15 then release itself from the plugging device.
| In this form, the invention provides an improved
two-way plugging device for wells and a landing nipple for
use therewith, the plugging device being installable in
the nipple in locking and sealing engagement herewith in a
20 single trip into the well and removable in another single
trip, usually with wireline and tools.
A preferred form of running tool comprises body
means having means at its upper end for attachment to a
tool string and a longitudinal bore therein opening
25 'downwardly, a core having its upper end portion slidably .
| disposed in said bore of said body, means on said housing v/
and said core for limiting movement of said core relative
to said body, means biasing said body upwardly relative to
said core, a downwardly facing shoulder on sald_body means
30 engageable with the upper end of said mandrel means of
said plug device, and means for releasably engaging said
downwardly facing shoulder of said fishing neck to support
said plug device and being releasable responsive to
locking said plug device in said landing receptacle, the
35 lower end of said core becoming engaged with said plug
member, and said body being moved further downward

relative to said core to release said means securing said



two-way plugging device for wells and a | anding nippleifor use theréwth,
t he plugging-device being installable in the nipple ih:lpckﬁng¢and'sealing
engagenment herewith in a 200 single trip inte the welland remvable in
another single trip, usually with wireline and tools. A preferred form of
running tool conprises body means havi ng gns at its upper-end for

at,t achnent to a tool string and a | ongitudinal bore therein opening 25

downvar dly,  a gy Vi ¥ et AReS 1 ©vh PASTd ©ives | {1kl o HsP oS hd#hSai d
bore of said body, neans on said housing, and said.core for limting
movenent of saidid cicarieleidaing seidl dmeywardanstditiasy ghedl debasty
upwardly relative to said core, a downwardly facing shoul der on said body .
means 30 engeayieh b isving nénk upperetoratofarsdi tremaiid meminoftael d pl ug
device, and neans for releasably engagi ng said downwardly faci ng shoul der

of said fishi fPhetkthdranphofion £ P|RPH CASECaNd GBIINRG r%ﬂlégMQ
responsi ve to | ocking said plug device in said | anding receptacle, the 35
| over end df SEHSrE M%%ga%g%@@f%RW%%ﬁWleﬂd‘%ﬁa%d-sai d
body bei ng nnvg%g{urther downward relative to said core to rel ease said
means securi ng-¥H9 TR G 1s upper position relative thereto and to

perri t said means engagifg sal daerdly farkig R A salskddeni no
neck to retract and free sai runni ng t oo '
such a plugging tool having an equalizing passage '

\J therethrough and means associated therewith for holding

N/ 10 'this passage open to provide a bypass for well fluids
while it is being lowered into the well, the equalizing
passage then being closed during'installation, but béing
openable to equalize pressures thereacross preparatory to
rémoviné the.plugging tool from its landing nipple.

15 In another preferred feature of such a plugging-
devicé in which a plug membér cérried at the lower end
thereof is movéble relative thereto‘betheen ﬁpper and
lower positions, the plugging device has a housing with
means thereon for sealingly engaging the inner wall of the

20 landing nipplé, ane expansible and retractable lock | |
members carried thereby for lockingly engaging in an
internal lock recess in the landing hipplé, and a mandrel

with an expander



for withdrawal fromsaid plug device, leaving said plug 5 device in |ocked
and seal ed position, plugging said. |anding receptacle. In one formof the
i nvention there is provided such-a plugging tool having an equali zing '
passage theret hrough and neans assocjated therewith for holding 10 this

passage open to provide a bypass for well fluids while it is being |owered
into the well, the equalizing passage then being closed during ' -/

i nstal LLation ut bei ng, apena | | r essur t her eacr 0ss

st al LRk, SLebEih SASORNE MRYETHE AE SR IRARTELFRELRE® 1

In anoRet-eRbChEENEEh fhrluppRroposiERNoR PhUADI 10 RV 168K Retbé £ & &I Ug
menber carried at the lower end thereof is novable relative thereto

bet weepetyRBeedanAld | DVIwerOPolsienan §hewhi stpoineg 1@ membass aafwusi ng with
means thereon for sealingly engaging the inner wall of the 20 | andi ng
ni ppl eexpaadedpinto by agedhendt withabhe intérmeneck cecesedis hdreeby for
dockingly engaging in an internal |ock recess in the landing nipple, and a
nmandr enippd B, aandxheving an interngheleckh meghandsged oirnd ack heg Hdesi ng and

i ble rel ative thereto-bet i tion in which the Iock
erber 838AEE] ¢FP atRecP Lt MEMPBAGNERSFEF GG Shnitch 1ind tF ol RrSfoner s are

'(lbcking).position ahd the plug member is moved from its lower to
its upper position as by the preésure_beneath the plug member

-

becoming appréciably_grgaten than that above, thus preventing the -
1ifting of the mandrel and consequent IOCKinQ of the plugging ' x;).
device when the pressure :herebelow exceeds that above appreciably.
It may be preferfed to provide a plugging device of the
character described with -~ a spring for biasing the plug member'to
its lower position.
Iﬁ is aléo possible to pmviae a plugging tool |
of the character described. wherein the'seal$ which sealingly
engage the landing nippie are located above the 1ocking members
and thus, prevent fouling thereof by solid particles settling onto
the device from above. '
Furthermore, in a Plugging tool of the character described an iﬁtemal : \.J
) wiper_ ring may be carried therein for preventing the |
fouling of the mechanism, which locks the mandrel to the plug'
member, by solid particles settling inside the plugging tool from

*
above.



expanded into engagenent with the internal | ock recess in the nipple, and
having an internal |ock nechanismfor |ocking the mandrel to the plug
menber when the mandrel is in its lower (locking) position and the plug
menber is noved fromits lower to its upper position as by the pressure
beneath the plug menber becom ng appreci ablysgreater than that above, thus
preve ting the lifting of the mandrel and consequent |ocking of the
plugglng devi ce when the pressure therebel ow exceeds that above
appreciably. It may be preferred to provide a pluggi ng device of the
character descri RegyWiddto anBeR! pridder@l A2hadeNSr héh Bl pig vib®, its

| Swer position. It is also possible to provide a plugglng tooI of the
character deshei pddgwhemted m ctaife beedibscibi x hs apata ey f remgage boesimnding
nipple are | ocated above the | ocking nenbers and thus, prevent fouling _
t her eof by SQKFQSE)&\'GHE'TQ&@@& firefgabare sheu bbvihse pluggiabodevice prove too
Fur t her nor e, tool, of the character described an interna

Wi per ring nﬁ?sbéYcéﬁgf %PWeFéWH ~FORSUPERE Y T EmoYe vdal Fgventionral
mechani sm which, | ock to the plug nmenber, by.solid particles

settling inslyEe lh%epﬁﬁﬂﬁiﬁﬁ ngégk??ﬂﬁ?ﬁbove -13- According to anot her
preferred featur gs@ineSgielis R, p&lég%ﬂﬂtﬂﬁVié?Sblé BS pRbviie B HARHing ARoRE

forcibly separated fromthé housing by :
for reliaply depositing the plugg1ng device in the landing n1pple

\ and leavinag it there 1n proper locked and sealed engagement.
./ _In-another advantageous feature such a running tool is not
| secured to the plugging device but is releasably latched thereto
"only by keys carried thereon engaging the mandrel of the plugging

device.

Other features and advantages may become apparent from reading
the description which follows and from studying the accompanying

drawings, wherein:



excessive pressure from above shoul d the pluggi ng device prove too costly

- and/or too tine-consumng to renove via conventional wireline tools and

t echni ques. Advant ageously, the tnvention is able to provide a running toal
for reliably depositing the plugging quice in the |anding nipple and
leaving it there in proper |ocked and“Seal ed engagenent. |n another _
advant ageous feature such a running tool is not secured to the plugging‘i
device but is releasably |atched thereto only by keys carried thereon
engagi ng the mandrel of the plugging device. Other features and advant ages
may becone apparent fromreading the description which follows and from

studyi ng the acconpanyi ng draw ngs, wher ei n: Figure 1 is a schenati cal L

vi ew showi ng a cased and tubed well with a packer sealing the tubing-casing
annul us near the |lower end of the tubing, and the tubing having a | andi ng

e A e E R 38 81 LREnRREEST v EFoFiNG £ ¢ FBupelWei 1O NI

the I andin away eveal " 1ts I nternal

conf i 9yl Qipalk @ Sed14Agatheas RY AN 09 ddWr MO ! falg_Of

! UEPhgLYaY)
this invention anchored and seal ed in“the [anding receptacle of Figure 2;
Fi gureg AAna"¢ubBngl,aknd tRECtiBingCRAST h Ui €1 Snd DI et palc 152 Qlocartald Vi ew

of the plugging tool of this invention;
below the packer;
' Figure 2 is-a'fragméntary view showfng the ]anding receptacle
‘of Figure 1 cut away to revqél its internal configuration; - ;;_
Figure 3 is a fragmentary view showing.the ptugging tool of -/
this invéntion anchored and sealed in the laﬁding receptacle of
'Figure 2; |
Figure§ 4A an& 48, taken together, constitute a longitudinal
sectional view.of'the plugging tool of this invention;
Fioure 5 is a cross-sectional view taken along line 5--5 of
Figure 48;
Figure 6 is a view, partly in longitudinal section and partly

in elevation, showing an alternate structure for the plug member

of the devfce seen in Figures 4A - 48B; : &y)



Figure 5 is a cross-sectional view taken along line 5-5 of Figure 4B;
Figure 6 is a view, partly in longitudinal section and partly in el evation,
showing an alternate structure for the plug nember of the device seen in

Fi gures 4A - 4B; -15- Figure 7 is a crg@&s-sectional "view taken al ong
line &.:7 of Figure 48; Figure 8A and 8B, taken together, constitute a

| ongi tudi nal hal f-sectional view of the running tool of this invention used
to install the plugging tool of this invention in the |anding receptacle of
Figure 2 Figurfd gures 73 igr dssreserpenbionabuwieketrkab i anhd ime. g-of of
Fi.gure 8A; Figure 10 is a cross-sectional view taken along Iine 10--10 of

Fi gure 8A;Fﬁmg6ﬁé4§£ is a fragnentary el evational view of the body of the

body Seen i ‘é?vfg“ < 83 ga”Ph, 2?@55‘;\ FbgedBety CBTIARY eRd Byean
Fi 13 i ; ' I f F A B,
1 “woul 4 apaddrseeraprad, vAgcHt obne FrbiTBLURAC Y Enfs 3R nGHCe R4S
receptacl e sqf GhqUhe? p1 b ¥hGSt st GPUcAfS 1 AR A e 1GHAThY UL e 2
ragnEntar}
receptacle of Figure 2; -

Figure 9 is a cross-sectional view taken along line 9~a§ of
Figure'aA;
Figure 10 is 5 cross-set}idnal view taken élbng line 10--10 of
Figure 8A; . | _
Figure 11 is a fragmentary elevational view of the body of the
running tool of.Figures 8A and 88B.
Figure 12 is a sectional view of the body seen in Figure 11,
'but rotated 90° about its longitudinal axfs; | -
Figure 13 is a fragmentary view of the running tool of Figures
8A and 8B as it would appear after having set the plug device of
Figures 4A énd4B in the receptacle of Figure 2.
Figures 14A and 14B, taken together, constitute a fragmentary
v longitudinal view partly in section and partly in elevation, '
showing the combination plugging tool and running tool of this
invention latched together as they would appear while being

lowefed into a well tubing.;



| ongi tudi nal view partly in section and partly in elevation, show ng the
conbi nati on plugging tool and running tool of this invention |atched
. together as they woul d appear while being |owered into a well tubing.'
-16- Figure 15 is a.fragnentary viemLiggrtly_in section and partly in
el evation, show ng the plugging device of this invention as it woul d appear
during equalization of pressures thereacross; and Figure 16 is a N
fragnentary view, partly in section and partly in-elevation, show ng the
| ower port Fdguefe 16eipl agfragmentarpividw s pahﬁmﬁlxN1éﬁtﬂﬂomwﬂﬂdjdipﬁ¢9r
after the plug nenber thereof has been expelled fromits | ower end. -17-
Referrﬁngehemmtathg&hewiﬂglthespluﬂﬂﬂﬂgxé;¥&¢Qtwﬁ t 1l sovienv epatritoino sofi ta
- well 20 is shown. The well 20 is provided with a casing 22 which is
perforHPEGdaQPQ?°24dPB‘%%nﬁ%%ﬁbhﬁ%ﬁi?ﬂaQﬁnkf%&§WﬁE&tﬁ?ﬁﬁﬁﬁQKysm.thnﬂhe
formation Eg surr?gndlng ghe well as s A wel| tubing 30 is disposed
wi thin thef¢94rfRg'22'an rm?"fpﬁd'é&e"r % s°éé1ts)ybét'\/\é@ﬁtt‘r9é‘ @BdePREEINf t he

t ubi dthe. int ft in th ti gnal Th
tubi ng! ReadeREeaRhel t8OuBha s Thedh) Adra i SHARR o YBaghit R20108F ow ana

this invention as it would appear after the plug member thereof

has been expelled from its lower end.



may contain nud, water, gas, or the like. The tubing, in this case, is
provided with a | anding receptacle 40 attached thereto as by coupling 42
and may have anot her coupling or thread protector 44 on the |ower end .

t hereof, as shown. While the |anding receptacle is shown |ocated at the

| ower, end of the tubing, it could be |oca Ed at the upper end, or anywhere
i npet ieen, depending upon the uses anticipated therefor. Landing receptacle
40 is better seen in Figure 2. Landing receptacle 40 is provided with a
bore 50 which provides a seal bore or snooth bore portion 50a. The bore is
enl ar ged sljghtly as at 52 above the seal bore 50a, and also at 54 bel ow
the seal bore. A locking recess 56 is provided in bore 54 a spaced distance

e ot e 0 R A OB Raf | Bor o Bl FhegP AT

spaced di stagﬁg lﬁgl eéeﬂ? iegé ﬂ%tglg%éB ﬁoer%l ) (‘z‘bm«. #ﬁﬁvtlgetdhﬁ Wgody' |

end of thePP erior &'he 9"and g recepta

40a is- pretglg 25391%?]611” ebtxr#@w@e&w%zd@ 20 QH haI\e@?erag}eckaﬁ?Szbo

provi de a SU|ta ressure rat upper an pre
the | over %?dt% Ebeihgndmﬁl ﬂe&em:awételdrﬁ zree%uﬁe%umaxelgamﬁbewemmdakhreaded

as at 62 for attachnment in the well tubing to be co-extensive therewith. In
sone casesshbwnnayAbeedbstumb:hge 10 hnvd sposed ubltmgn ‘the casing 22 and a
well packer 34 seals between the exteraor of the tubing and the
. d interior of the casing in the conventional manner. The tubing-
&f/ casing annulus 36 above the packer is fso]ated from that below and
may contain mud, water, gas, or the like. | |
The tubing, in this case, is provided with a landing
| receptacle 40 attached thereto as by coupling 42 and may have
lanother coupling or thread protectdr 44 on the lower end thereof,
"as shown. While the landing receptacle is shown located at the
lower end of the tubing, iﬁ_could be located at the upper end, ¢r
anywhere ihbetween, depending upon the uses anticipated therefor,
Landing receptacle'40 is better seen in Figure 2. Lénding_
Q_,_ receptacle 40 is provided with a bore 50 which provides a seal
bore or smooth bore portion 50a. The bore is enlarged slightly ‘as
at 52 ab&ve the sea] bore 50a, and also at 54 below the seal bore.

" A Yocking recess 56 is provided in bore 54 a spaced distance

" below the seal bore 50a, and bore 54 is restricted at 58,
: ]

providing an upwardly facing inclined "no-go" shoulder 60, as



attached to the lower end of the landing receptacle. The |anding receptacle

40 is a
relatio
the | an
the | an

dapted to receive a pl.ug device 70 therein in | ocked and seal ed
n therewith as showi in Figure 3. In installing the plug device

in

ding receptacle, it was | oweredigato the well tubing and inserted in

ding receptacle until its downwardly facing no-go shoul der 72

engaged the upwardly facing no-go shoul der- 60 of the receptacle to Iinih{

its des
74 carr
recess

pl ug de
bet ween
recepta
ot hers

bel ow t
recepta
or belo
bel ow,

engaged

cent. In this positign, its Iockin% means such_as the Iocking
isdoWm wiAtd s PRSededd SEApERARATEN theKTRSLPESFIPBN5En PRBE| Bk
56 to securely an

or the pl evice . n the Iandi?g receptacl e
6
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reteptacle is reduced in diameter and threaded as at 62 for

attachment in the well tubing to be co-extensive therewith.

In some cases,;it'may be desirable to ﬁave somé'tubing'
attached to the lower end of the landing réceptéc]e.

The landing receptacle 40 is adapted to'receivé-a plug
device 70 therein in locked and sealed relation therewith as
shown in Figure_3, In installing the plug device in the
landing receptécle, it was lowered into the well tubing and
inserted in the landing receptacle until its downwardly fating
no-go shoulder 72 edgaged the upwardly facing no-go shoulder 60
of the receptacle to limit its descent. In this position, its
locking meané such as the locking lugs 74 carried in windows 75
were expanded to locking position iﬁ the locking recess 56 to
seéurely anchor the plug device in the 1anding receptacle.

The plug device 70lcarries seal @eans such as the packing
set 76 which seais_between thé exterior of the plug device and
the inner wa]]lof the lﬁnding receptacle. Packing set 76

: b
includes some packing rings facing up and others facing down to

| ugs
i ng
. The-

‘whi ch seal s

i ng

and

9

above
t hat
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56. At this'tine, t he no-go shoul der 72 of the plug device is preferably
engaged with the correspondi ng no-go shoul der 60 of the | anding receptacle,
as shown. However, when the pressure beneath the plug device appreciably

exceeds that above it, the plug device 70 wyl | be lifted and the upwardly
faci lock shoulder 82 will engage the dowwardly facing shoul der 84 of
thg |1 ocking recess 56. The plug device 70 is illustrated in greater detai

in Figures 4A,,48,. ¢ 5 R pnow. b scribed, Pl vi.ce 7
casent al Ty E8tpriadBeeisiits Kank, B thodsdhIahovE gt BEIER 1658 5 us

pl uggi ng thg 9?53 of the housing neans, and mandrel neans 104 having its
| ower porti R drsposed in the bore of said housing neans and being

reci procabl e th?hsigghgpgscigé”vaug¢§§8ngggegofe B¢ @ﬁscgggefggTagfggwakve

nmeans 100 i ncl udes er housin ower hous are

rcadedly GRRRRLTSuAREFLERA S0p Phane s oprsbuse [HErPRRERCHSYS! Fppdi0 =

reduced in S di a and Carrres sea S abl e

for seal!ndapgluegp Le¢onlugwﬁ@ygggﬁa@fesbgréaaéboofEﬁﬁeaias'es- The seal

means shown | nc es upper and | ¢ packi ng 118 backed up by suitable
upper and '5’%&{:?5‘9!? grepter thagstizf paroky the veelbirgmpbg 2820t el
ring 122 in e mddle,“as shown. A split conpression ring 124 is nade in
two halves padei $tsedowadardly facing ldck shoulder 78 engaged with
corresponding upwérdly facing shoulder 80 of-]qckiné recess
\ '

oy

, 56. At this time, the no-go shoulder 72 of the plug device is
./ o

preférably engaged with the corfeSpohding nd-go shoulder 60 of
the lénding reqeptacle, as shown. However, when the pressure
beneath the plug device appreciably'exceeds.that above it, the
plug device 70 will be lifted énd the upwardly facing lock
shou]dér 82 will engage fhe'downwafdly facing shoulder 84 of
the locking recess 56.

The plug device 70 is illustrated in greater detaii in
Figures 4A, 48, and'5, and will now be described.

Plug device 70 essentially comprises tubu]ar housfng meéns
_\~f - 100, plug means 102 for plugging the.bbre of the housfng means,
and mandrel means 104 having its lower portion disposed in the
bore of said housing means and being reciprocable therein to
perform functions yet to be described. _

The housing means 100 includes an upper housing 110 and a

. : S
Tower housing 112 which are threadedly connected together as at



‘dianeter as at 125 providing an external annular flange 125 whi ch overhangs

t he upper end surface 126 of the |ower nousing, while the upper inner

corner of the split conpression fing is engaged against the downwardly

~facing shoul der 128 forned as a result of the reduction in diameter of the
upper housing at 130. It is readily s&8n that, in this manner, the split

conpression ring 124 permts proper torquing of thread 114, the conpresswdn

~built up in the ring preventing |oosening of the threaded connection. The - *

upper hougi ng1410 /b$ ef-0 Wt r iGN olyS s§BET 92 ightly as
at 133 Eﬁé-rhéﬁ%oxtﬁeﬁo??Fga_ fhggiggbgfgaggwgﬁlaEEZé sligh?ﬁgt?g g?ovide a

Countergff?wetaﬁ34c§9¢ieewe@@ndhxaﬁacVegsshqubderf&355£@nihgcsbvhaenthe \
expansi bl e detent ring 136 carried on the mandrel 104 to detain the mandrel

104 in the pPVE’ dR9Scei @AdashehdendiRgereowpracnd.f agreokeappheahigusi ng 110
provi des a stop shoulder 138 which Iimts upward rel ative novenent of the

mandr el s48¢ni fnd10d88eupparbendedowebed-packing- 1TBebhoked bpusyng 112 is

tubul ar, having a bore 140 which is enlarged slightly as at 142 and then

furthersgntabyeduppenrt add4lpweri flemglanadapter rings 120 andi byethal

shoul der 145 -which is inclined upwardly and outwardly. Bore 140, in the

other diecebleomalesadaphegediag h22148 the midflieihes ehvwngedA spiit
compression ring 124 is made ‘in two halves ana is reduced in
diaﬁeter as at 125'pfoviding an external annular fiange 125
which overhangs the upper éqd surface 12¢€ of the lower nousing,
while the upper inner ¢6fner of the split compression ring is
engaged against the downwardly facing sthider 128 formea as a
result of the reductfop in'diameter of the upper ncusing at
130, It is readily seen thét, fn this manner, the splis
éompression ring 124 permits proper torquing of thread 114, the
compression built ﬁp in the ring preventing ioosening of the
threaded connection. _ | |

The upper hdusing 110 is formed with a bcfe 132 whicn is

decreased slightly as at 133 and the lower portion of this bore
is enlarged slightly to provide a counterpore at 134 énd
downwardly facing shoulder 135.for.receiving the expansible
detent ring 136 carfiedlon the mandrel 104 to detain the

mandrel 104 in its lower position as shown. The lower end face é

"of upper housing 110 provides a stop shoulder 138 which limits
’ . ’
upward relative movement of the mandrel 104 in a manher.to be

described.



slightly as at 147 the rest of the way to the |ower end.of the lower'. .
housing. An internal annular recess 148 is formed.in t'hé&".wal I of bore 146
providing an internal shoul der 150 which is inclined upwardly and i nwardly,
as shown, and whose purpose will be later exglained.'The | ower housing 112
has its, maxi num out si de di aneter at 155. | 7€ Upper portion is reduced in

di aneter as at 158. The |l ower portion of the |lower housing is reduced in

di anmeter as at 71, providing an ing|ined dommmardlx faci ng no-go _shoul der
72, whose pur posEn@akover shoeshri hbd iWft hubuipEet ha¥ipggar boge TAE whieh

nousi o 112 ) o LoLEd b P SERISe 70! 1o ket FlsRuePSkbidohHt 44 o8
Fecoss 160 POV IS U 8. Tor recel ving thLRERFER LosRPBIAER bAS RATER
SE o1 L% G S P S PR DORE PERLSSH BRE 8RS,
2, SPaced o SAES: Dol oM 4 ey SIUATTed RO T DR Rkl pifRg e
oo 5 ROl 7, Y LU L PP SO0 b Efg e hée
lower housing. An internal annular recess 148 is formed in the
‘wall of bore 146 providing an intefnal shoulder 150 which is
fnclined upward]y and inwardly, as shown, and whose purpose
will be later explained.
The lower.housing 112 has its makimum outside diameter at

155. 1Its upper portion is reduced in diameter as at 158. The
lower portion of the lower housing is reduced in diaméter as at
71, prbviding an inclined downwardly facing no-go shouldef 72,
whose purpose was first explafnéd with respect to Figﬁre 3.

| The lower hdusing 112 is formed with windows 75 in each of
‘which a locking lug 74 is radially movable between retracted
and éxpanded positions. Although not seen in Figure 48, the
lower housing 112 is formed with an internal annular recess
160, seen in Figure 5, for receiving the ears 162 formed on the

sides of the locking lugs 74 to prevent their falling outward

through the windows 75.

An equalizing port 166 is provided in the lower housing 112
' [

at a.spaced distance below the no-go shoulder 72 and also below -



‘The plug nenber 102 has its upper end tel escoped into bore 146, 147 of the
| oner housing 112 and is reciprocable therein between an upper position
seen in Figure 4B, and a | ower position, seen later in Figure 14B. Plug
menber 102 carries a crosspin 172 disposed in its aperture 173 which
extends traversely therethrough and haz-ts opposite ends engaged in the:
slots 170 of the | ower -housi ng. Downward novenent of the plug nenber ~
relative to the lower housing is |limted by the ends of crosspin

172, enga@ Mg dhend @Viart il ofhoider 148, Upwarfe radiemanip lafraliigyplogg.
menber, on the other hand, is limted by itss upper end face 174 engagi ng

t he dowawarndl fgqiord sShid g deroull 4o ber prricdddiedher dlisar,e at4@ afpaicleal | over
housing is abruptly enlarged at 146. Plug. nenber 102 carries suitable seal

means. dfkaaseal abaes ioviower @mdgsitihieelowerr oy siag dar pired iide dan
external annular'recess in the plug nenber for sealing between the plug -
nenber witkh tahe anat |o fofo pparse dl 4@ ngfi twidd niadwes otsudi’fg. Thus, the plug cl oses
the | ower end of- tubular |ower housing 112. ° -23- The plug nember 102 is
bi ased t owdihe iplud cemberodi®d dvasr ditst up@etro ende tied wsconedsiingo boires
biasinﬁ force may be provided_by,naking t he plug nenber | ong and heavy so
that tHé6ueildft afhdheofl gwedyihgais iadedd st @ ndodisndied igrasrbde; sharefidrce.
Figure 6 illustrates a plug nenber 102a ich'co%Id be nmade as
between an upper position seen._in gure 4B, and a lower
position, seen later in Figure 14B.~ Plug member 102 carries a
crosspin 172 disposed in its aperture'173 which extends !;)
traversely therethrough and has its opposite ends engaged in
the slots 170 of the lower housing. Downward movement of the
plug member relative to the lower housing is limited by the
ends of CrOSSpin 172,engaging the lower ends of slots 170.
Upward movement of the plug member, on the other hand, is
Timited by its upper end face 174 engaging the downward]y
facing shoulder 176 provided where bore 140 of the lower
housing is abruptly enlarged at 146. _

Plug member 102 carries sditab]e seal meéns. The seal
means shown is a resilient o-ring 178 carried in an external
annular fécess in the plug member for sealing between the plug
member and the wall of bore 146 of the lower housing. Thus,

the p]ug'closes the lower end of tubular lower housing 112.°



| ong and heavy as desired. Plug.nmenber 102, however, would be preferred
over plug nmenber 102a in nost cases. So far as the biasing neans i's
concerned, the plug nmenber 102a woul-d be unnecessarily |ong and may be
difficult to get into and out of a well. _$ince a lubricator is used in
such'Qperatlons | onger well tools requireTonger lubricators. If a well
tool is too long, and the lucbricator is too short, the lubricator nust be

rade |onger as iph AGR gl 1, Y1hTEY o ek oL 184bHOppEREGR ! OnO

heavy, and unmnel urse ngerous to"h

49, it is S%ﬁ@{#) tspc]o“Qh]eozlo' .»qwotuglﬁ. ort 1aRd 'Iﬁas‘? Wgegoycghma ¥t er nal

fl ange 102b ower provi an abrupt . acl shoul der
102c. A coil I3 I{ipQu p f | RalV p
shoul der 1055%&1ﬁ¥a J%%gr eﬁﬁ% ?ggaeh%ggg?ggﬁn Qgﬁomgﬁ gn gga Q?ﬁe

| ower hOUS'anﬁ hE@@%f bb?g%ﬁ%s”Qthﬁﬁﬁi o nard 9ﬁﬂb¢fag?$ﬂ$@rﬁbgse?nd

the plug nenbe sprlng a very little length to e plug devic

-24- The sp h 9r%8% %qn%%t»%t@%latanngth%mabvglmqabﬁhyéQZcbalutSelﬁw@& as
posi tion. t he pressure acting upwardly agai nst the plug nmenber exceeds

t hat act'“91ngﬂ%@@dhﬁawweagaa%@ﬁ$bdsufbnﬁgembhne&01ozerﬁ@ﬂ@véhe Rod$dobe
spring 182 an he frictional forces, such as the friction of o- ring 178,
the plug preferred over plug member 1022 in most cases. So far as the

. biasing means is concerned, the plug member 102a would be

" unnecessarily long and may be difficult to get into and out of

a well. Since a lubricator is used in such operations, longer_
well tools require longer lubricators. 1If a well tool is too
long, and the lucbricator is too short, the lubricator must be
made longer as by adding a. section thereto. This makes the
lubricator long, heavy, and unwieldy, and, of course, more
dangerous to handle.

.In Figure 4B, it is seen that plug 102 is quite short and
is formed with an external flange 102b near its lower end
'providing an abrupf upwardly facing shoulder 102c. A coil
spring 182 surrounds the plug member and is supported upon
shoulder 102c with its upper end engaged against the lower end
184 of the lower housing 112. Thus, the spring biases the plug
member downwardly, and the plug member and spring add very

little length to the plug dev1ce 70.



menber will be noved to its uppernost position, shown'in Figure 48.. Wen
such difference in pressures above and bel ow t he prug:nﬁnber 102 -are al nost
equal i zed, the the spring, which may apply a dowmward force of about 50 to
100 pounds (220 to 440N), w |l nove the_ %yg menber to its | owernost
position, seen in Figure 14B. Pressures across the plug device may be
equal i zed by addi ng or reducing pressure above the plug. This may, in no¥

, be diffjcult / ' ical .to. do. |t i h I, le i
st cases 1ol ProsPaLngqiaY: PRS rhnEei heeRE shegPRudi BEnBRRG Dochinmahns |
[ h i Vi 70 t o | ' I ' Qi
provi ded WYEr nBaREY) 8- Rl el brpEsRRETRLEPlg BhRaralh Hanf b theles .
104 wh b Scl Prii ; i L f : | th
mandr ol ona g FF CBREebds ! Entt Sad PR BOTALLPRLY CERBREXERINER 1 s nce
th I : ] | f ' i &4 ' b th
1 lnl oot hefeld tacoteredde ORETL PRSI oL b gl 827 Enl ERE T E 0l
devi ce bef gl Pf ONET UPYREE] Y SO d$ SLRECEPIAE! En of No SHERG CPRPE U?@_Wg
line woul d al nost certainly -2 be tangl ed and broken™ and fhe w telTne
tool's angndmitse P! Wil Deteé Ofo vie @ PPedi £ harep drmact | Igee 6 M, t ERowe!  ntP§iLe
Thus, a difficult fishing job would be created which nay be costly -and tine
consum ngtg o wiédmwrsach difference in-pressures above and below the plug-

-

member 102 are almost equalized, the the spring, which may
apply a downward force of about 50 to 100 pounds (220 to 440Nk, will move theu g
plug member to itsllowermost position, seen in FigureJ14B. S’J
Pressures across the plug device may be equalized by adding
or reducing pressure above the plug. This may, in most cases;
be difficult or very impractical to do. It is much more
desirable in most cases to_pfovide equalizing means in fhe plug
device, and such means is shown in plug device 70, but will be
described later.
Plug device 70 is brovided with means for locking the piug-
member 102 to the mandrel means 104 when the plug member is in
its upper position for preventing the mandre].means 104 from Su)
being hoved to ifs upper unlocking position. Since the plug
member is lifted to its uppér position by an over pressure |
beneath it, un]ocking the plug device at such time would likely
result in the plug device being blown upwérd]y from its

. . 'Y
receptacle. In such case, the wire line would almost certainly



The means for |ocking the mandrel neans to the plug nenmber will be

descri bed later. Mandrel neans 104 includes the tubular nandrel 200 which
has a | arge upper end portion and has a smaller |ower end portion which is
tel escoped into the bore of the housing meaps_100 in which it is slidable
bet weew/ upper and | ower positions, soon to be described. The tubular
martdrel 200 is provided with a bore-202 which is enlarged slightly at 204

Gownwar ol y < RBuRARG 1£9b At O okERCaRdonaB T BS YEneCRR¥LS, ARa"Ens "pauRe sucn
Camoved fromtaante VAAPR¥oanEkelt &R 184VEN PR the PRLF' LEBIPE.T"Shysand
o'en " 30 353 243 shOal” Ibh G0l BUbHCc U EBWARLn OHAP B BHCR1y apd

handllng tool's into bore a conventi onal erna

IS provided h o] ndrel . Bore 202 of the mandrel has
its | ower. po??ﬁ%n%gﬁﬁgﬁge Qo gfpgﬁgﬁgnd is flared at its lower-end to form -

o 20 se 20 ace T3 Saumboter 1gckifs, WECHRIOZOD hechor O LD By chgsabie
an upwardly {,aghngesheyk¥#ebed28adbrits upper end and a downwardly
Mandrel means 104 includes tﬁe tubular mandrel 200 which
v has a.large upper end portion and has a smé!ler-]ower end
g;. partion which is telescoped into the bore of the:housing means
100 iﬁ which it is slidable between upper and lower positions;
soon to be described. | |
The fubular mandrel 200 is provided with a bore 202 which
is enlarged slightly at 204 and fﬁrther entarged as at 206 and
208, as shown, providing an internal downwardly shoulder 210
which is engageable by suitable handling tools such as running
and pulling tools by thch the device is instailed in and
remdved from wells. .Bore 206 resumes again above internal
shoulder 210 and i$ then flared as at 212 to provide a guide
'surface for guiding such handling tools into bore 208. Thus, a
conventional internal fjshing neck is provided at the upper end
of the mandrel. _ _ _
Bore 202 of the héndrel has its lower portion enlarged as
at 216 and is flared at its lower end to form a guide surface

[
218 as shown, '



facing shoul der 230 at its lower end. The expander is formed with a cam
shoul der 232 which is inclined dowmwardl'y and i nwardly. Upward novenent of
the mandrel 104 in the housing nmeans 100 is |limted by engagenent of
upwardly facing shoul der 228 with the [ower end 138 of upper housing 110,

as seen in Figure 148. Downward novenedf-of -the nandrel in the housin
means is limted by engagenent of the downwardly facing inclined shoulder
232 of the mandrel with the correspondi ng upwardly facing inclined shoul der
"145 in the wonerehop80ngslfdrmad shohnai nikeghle dBtev¥iah aandidek 104 is in
its upper position, locking lugs 74 are free-to retract in their w ndows -
75.  \Wheecd e -22hdf el whichoiedcaonhedr dni expaadaoud2bgpnenwhdinghani nclined ’
shoul der 232 engages a simlar inclined shoul der 234 on the inward side of
t he | ockpwigrd Ugsf¥ai sgdshoubdeowddBr atr btat uppenveedeandod dpwnwapdhyer 226
cans the | ocking lugs outward, as-into the |ocking recess in the | anding
receptatéeln@eswoelg&bl&3ﬂedt its laewep bédnothédethﬁﬂdgﬁe‘Foéﬂrﬂgdlugs 74
reach their outernost position:long before the mandrel arrives at its
Iomernnﬁitmosi@@%nShmhféhrs%3@e§thbuibob@clb“%@ gownwnrd ib andht shortly.

oL 10 B, hUERe TSR b e REBHT b TSk B o SEAELEL 22,
the naqﬁg;#s lb s F1mite3 eegnéagement of upwardly fac1ng shoulder
228 with the lower end 138 of upper housing 1]0, as seen in
Figuré 148. Downwafd'movemgnt of the mandrel in fhe housing ;;)'
means is limited by engagement of the downwardly facing .
inclined shoulder 232 of the mandrel with the corresponding
upwardly facing inclined shoulder 145 in the lower housing 112,
as shown in Figure 48;
When mandrel 104 is in its upper position, locking lugs'74
are free to retract in their windows 75. When the mandrel is
| moved downward in the housing means, the jnc]ined shoulder 232
engages a similar inclined shoulder 234 on the inward side of
the locking lugs 74 and this downward relative movement of the |
expander 226 cams the locking lugs outward, as into the locking N
recesé in the landing recehtacle; before exp]aihed. [t is to
be noticed that - the locking lugs 74 reach their outermost
posftioh long before the mandrei'arrives at its lowermost

position, which serves a purpose to be brought to light shortly.
»



Figure 4B, and providi ng upper and | ower divergent shoul ders 242a and 242b.
This wi de recess 242 on the mandrel is engageable by the transfer |ug 246
which is nmounted in w ndow 248 forned.in the wall provided by upwardly
opening blind bore 247 of the plug menber 2 when theé plug nenber 102 is
in itis ;upper position. Wien the plug nenber’102 is noved to its upper
pasition, transfer lug 246 is camed to its inner position by the inclined

houl der 150 at ,th d_of, | d .these.t fer |
are then confinkd ﬁf%ﬁpihgﬁﬂﬁaﬁaagﬂﬁgggFeea dopars|8n; Beaucedsah' SUEsde ol

b ?E”S{?hé BRSeFonsy 45q240,434 3PATE ShnbfaPs EEngdzggggagﬁ%&@gaeph'y
oot i on of 1tReexsRRiorodukY a20oh8a ke heIMRRarE) 5 1ThAe " ehl? 58" SEARCIA" ©
the plug me gpﬁ% ﬁag?gﬁgg§{h91hﬁﬁ UQBFgrDQﬁHtWQPeiog?V@rFehE §fofl @€rs

clearly sho mand

[t er rodi al 5, 08ShkoBaghhe TGkl Q9gk upse Zésrﬁﬂﬁ'ﬂn'@h&hﬁghdkg?kiEQ

posi tion, Iy Suppor ag alns I nwar d novenent e expander 226

of the nmand t e | fgi H i #OP
t he nandreléﬁé gggﬁ?glbyhggﬁeg??ﬁéfggg?gg 24402“‘?28?st?ggs?g§ }ugsi%%%@

bei ng confipgd tQrhilai Kni RREr wBPEi pFONEdEY bPeupwardlyeabpefin§os Bi dd6bofe
the | ower housing, and cannot be

. 247 of the plug member 102 when the plug member 102 is in 1ts
p

\'/ upper position. When the p[ug member 102 is moved to its upper

position, trénsfer'lug 246 is cammed to its inner position by
the incliined shoulder 150 at the upper end of annular recéss
148 and these tfansfer lugs aré then confined by the
surrounding bore 146 above recess 148. It is seen that mandrel
200. in Figﬁre 4B is capable of beingllifted only sufficiently
high to bring the lower edge 242a of its recess 242 into
éngagement with transfer lug 246, as clearly shown in fFigure
15. Thisis the intermediﬁte position of the mandrel. The
mandrel can be 1ifted no higher so long as the piug member 102
remains in its upper posifion, shown. It is also'clearly shown
in Figure 15_£hat, when the mandré! 104 is in its intermediate
position, the 1ocking'lugs 74 remain in their locking position,
being fully subported against inward movement by the expander
‘226 of the mandrel. Thus, when ﬁhe_plug mémbef 102 is in its

upper position, the mandrel is securely locked thereto by the



lifted sufficiently to effect unlocking of the plug device. Wen the
pressures above and bel ow the plug device beconme nearly equalized, the
spring 182 will expand and nove the plug nenber 102 fromits upper position
(Figure 48) to its lower position (Fige28-148). Wien the plug is, thus, in
its lower position, the transfer lug 246 is in alignment with tne ~
surrounding internal recess 148 and will not interfere witn novement of ‘he

drel . h he pl ' o] | d. f | y_while the pl
e it any Far ML, S, ARG AR PR AR T B ke
bl oo ¢ R eI 1o Bk hd |6 RN QU WAL AF, WIRT ddlfdY B

bel ow t pl'u evice i s sonewhat (reater e, Ssuc essure
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the equal’izing "passage pr nthe plu

equalizing e 143 edisift & Sfifive Endf FUADPURV NG Med SBULHR 72 O

the | ower housing 112. ring the equalization of pressures across e plug
devi ce, i |iyzi p ;S iamof [Lidi (H%FEHH ' WA iJg | ar

- equal i'zintﬁgrzgg%t raelzlfgégj’f g{ﬁr?e _ir} the‘l%v%alv}l’“gf the man rdeﬁ{bg'jsﬁglre? ”3.‘]3 ance
- above th@m%w]m'l frr%ﬁﬁs&sZ%&é} ?ﬁ‘t%'sﬁ*titorﬁe éwi@weemsl)uq@ﬁ@s! 3 o%egaged, as

seen in Figure 15. I'n Figure , It is readily seen that fluids may -29-
pass thpeudh ieGudiFiigute N@Bt) .166inent-ahleh) Tiugt &rsl,orthafs t ey lidwen ower
position, the transfer lug 246 is in alignment Qith tae
o
N

surrounding internal recess 148 and will not interfere witn
movement of the mandrel. Thus, thé_p]ug device can >= unlocked
freely while the plug member is in'it;-lower cositizs.

While the plug device cannot be unlocked wﬁi]e_::s stus
member is held in its upper position, as when tne pressure.
below the plug de?ice is somewhat gfeafer than that z:tove, such
aressure difference-can be eliminated by equalizing :ne
pressures through oﬁening of the equalizing passage zr-2vided in
the plug device 70 which includes the equalizing por: i66
located @ short distance below the no-go shoulder 72 :f the
Tower housing 112. During the equalization of pressures across 'Q_J
the plug device, this equalizing port 166 is in fluid
communication with a similar équa]izing.aperture 250 formed in
the wall of the mandrel a short distance above the extérnal
recess 242 in which the transfer lug 246 is engaged, as seen in

’
Fiqure 15. In Figure 15, it is readily seen that fluids may -



housi ng and, fromthere, pass through equalizing aperture 250 into the bore
of the mandrel 104. Fromthere, the fluids may flow freely upward to issue
fromthe upper portion of the mandrel. To aid in such flow, ports 252 (see
Figure 4A) are fornmed in the wall of the mandrel a short distance bel ow the
enl arged portion 200 of the mandrel and ar€9%xposed above the upper end of
t he housi ng neans 100 when the mandrel is in its internediate, or
equal i zi ng, position. Wien the mandrel 104 is in its |ower position, as
seen in Figupessd4AhaodghBequbtiedngl pornglpéssage theougbepion devihe TOwés
closed and the device will naintain the |anding.receptacle tightly plugged.
As’ menti onedheaslingr andeafromnghe¥e,spaks beraggh eheapi zingeapertdde 25@

| ower housing 112 at a l|location just above |ongitudinal slots 170. The
mandrel 104 éatoi ¢het borseaf thegwandoedr 18Ad uppem. theee| otke ftaidsimayis
shown in Figure 48 as o-ring 254 carried in a suitable annul ar groove
forned in thélnnndreb]abupuaequhblzsngeapeomutbeZBQPQndpmhttmnseﬁlthﬁetmeen
with the bore wall 140 _of the | ower housing below the equalizing port 166.
Thus, seal rmﬁgdzsl-seﬁ&raﬂés’ﬂhéﬁéhtﬁbOﬂor?Qr¥§635&nﬂsg§oﬁ‘Qqﬁ% betreeal
ring, shown to be an o-ring n_a suitab] e annul ar

0, is carri roove on
t he mandrel HABM8HAfE ﬁPFhW?ﬁg %SrEhﬁaPF"QSQHO? shertphttangei hg ]éh

| ocation songn 2592 Oggr£p§n|?85|99 LHg mandre? and are. exposed above the

. upper end of the housing means 100 when the mandrel is in its
W/ iﬁtermediate, or equalizing, positionf
| When the ﬁandre] 164_is in its lower position, as seen in
Figures 4A and 4B, the equalizing passage thrbugh plug device
70 is closed and the device will maintain the landing
receptacle tightly plujged. As mentioned earlier, seal ring
178 seals between the plug member 102 and lower housing 112 af
a location just above longitudinal slots 170. The mandrel 104
éarries two seal rings, lower and upper. The lower seal.ring
is shown in Figure 4B as o-ring 254 carried in a suitable
) annular groove formed in the mandrel above equalizing aperture
e 250 and which séals between with the bore wall 140 of the lower
housing below the equalizing port 166. Thus, seal ring 254
separates these two ports (166 and 250). The upper seal ring,
 shown to be an o-ring 260, is carried in a suitable annular
grooﬁe on the mandrel and seals with the bore wall 133 of the

. _ . o
upper housing at a Tocation somewhat above the locking lug



wi ndows 75. Thus, these two o-rings (254 and 260) seal above the w ndows -
and bel ow the equalizing port to prevent any fluids fromentering the bore
of the mandrel therethrough. Thus, no fluid is pernmtted to enter the
housi ng means fromthe side (because of nmandrel 104 and o-rings 254 and
260), or from bel ow (because of plug memB@r 102 and its o-ring 178), or to
| eak past the plug device 70 (because of the packing 118). The mechani s
whi ch serves to Iock the mandrel 104 to -the plug menber 102 and whi ch

i ncl udes t ansf s 24 t heir w ndows 24/ ed r ceifes 148 and
bh | RIS no it s Sk e T (25, nd Zat s bo

ti bl t | f I
Cher of . & w‘?@m A eI L% il 133 W 0 3#%4 aé%sfﬁﬁﬁrﬁfo%‘vgbe

I . 2 fo ol b
formod 110m V“S\Aﬁ?'t"'%§|t&%“%emer°‘*p8°2*a”%%ﬁﬁf Jriﬁ%,'%t"'*b%ﬁi o e B ended
to f B. fenfe 4B
p(r)ov?(rjg](]tuﬂgmg%(rjl fﬁ'ﬂ:‘%‘#@] t't?l in Qgg?etl% “ﬁg‘wc 5 ﬁ?np tlho:/\gﬁrd?educlez

portio bgﬁfexsef* ws'n%?fév%o%egtﬁrde%.w 'tz%h'%nraE%%)'norrec#% \Mq*aqo%

- portio b “and extends upwardly, as stiown, to a | ocat’ion sonewhat above
' equa"%b@&aﬁ%@to¥6@1Qb imedbleda02hausd g s A-&ﬁ&@ed7¢HSt®ﬂCQonbﬁw its upper

end the stemis enlarged slightly as at 272 to provide a fairly cl ose f|t
with bﬁﬁ%thMbl@ﬂu@lﬁewﬁchhéOdeQCQMSe of the packing 118).

The mechanism wh1ch serves to lock the mandrel 104 to the <
plug member 102 and wh1ch includes transfer lugs 246, the1r; \;)
windows 248, the relafEd Eecesses 148 and 242 in the lower
housing 112 and the mandrel 104, respectively, may be
susceptible to malfunctioning due to sand, debris, or the like
settling'thereintp.- Mgans are pfovided f6r preventing such
mishap, as will now be explained.

While the upwardly operning bore 247a of the plug member may
be formed as shown in b]ug member 102a of Figure 6, it is
highly recommended to form the bore as shown in Figure 4B.

Plug member 102 of Figure 48 i§ provided upwardly opening blind
bore 247 which includes a lower reduced portion 247b. A stem

- 270 fs_securéd by suitable means in reduced bore portion 247b
and extends upwardly, as shown, to a location somewhat above
equa]izing'port 166.of the lower houéing A spaced distance

below its upper end the stem is enlarged sl1ght1y as at 272 to

provide a fa1r1y close fit with bore portion 216 of the mandrel



104 in which it is received. 1h the device shown, the upper end portion of
t he stem extends up past -bore 216 of the nandrel and I nto bore 202 a short
di stance. Near the upper end of enlarged portion 272, the stem 270 is
provided with a suitable external annular groove in mhlch is carried a
mnpeﬁ§j|ng, such as GC-ring 276. This. C—rrﬁbbhas a close sliding fit with
the inner wall of the mandrel bore 216, but since it has been cut to forma
"C', it is provided with a gap. This gap is sufficiently narrow to prevent
trash and rdst iaplwidi grarit cisexrdoedmeant erlinnghehalevegieor Hdwar ehgleowpplowt i s
wi.de enough to prevent trapping pressure therebeneath. The wi per ring may
be fornmed @fnda pouittial e firethed s theimb rect® ndest aipi Pla sdr bpir&stakﬁ dfn tthee mdandired
constructed in accordance with this i nvention, the wiper ring 276 was
fornmed of NYION.ntolthore t202 @ shont nij sftance.. a Near itdre wipiper wind odfui t e
effectively prevent sand, debris, or the |Iike fromentering and, perhaps,
foul i ng thentariged smrthemetieﬂhwthﬁhetplm@?@e\lmermlldgd neittdl laalsiug tiab 12 -
wel | having a | anding receptacle, such as the |anding receptacle 40
previousl y exdmnmidednnuiig @nogveeinc ahighl dsecad riiedo at iwd pral Iriog,asuch
conventi onal tool strl%g (not shomn) attached_to a c¢cqnventignal wire |line
e

(not shown@s Crrdng &Jbdevilddsi £-rdingadas ¢ Sdesens ‘Fd"ﬂhé‘ﬁo&l 8 theg
1 ough U5 of SULS AL TR orlPEtE BT aDlPS SRR

RJ to form a "C", it is provided with a gap. This gap is

5

o/ suffiéiently narrow to prevent trash and most solid particles
from entering.the fégion therebelow, but is-wide enough to
pfevént trapping pressure therebeneath. The wiper ring may be
formed of a suitable metal, fibrous material or siastic. In

~ the devi;e-cons;rdcted in accordance with this'fnvention, the
wiper ring 276 was formed of NYLON. Thus, the wiper ring foras.
a barrier which will quite effectively prevent'sand, debris,.or
the like from entering and, perhaps, fouling the mechanism
therebelow.

The plug device 70 is installable in a well having a
landing receptacle, such as the landing receptacie 40

: previou#ly déscribed. The plug dgvice is lowered intp the well
on a-cohventional'tool string (not shown) attached to a
conventional wire Tine (not shown). The plug device is
releﬁsably.attached'to the tool string through use of suitable

. : : ¢
, : running tool. While an Otis Type GS running tool can be used,



-32- the.ideal running tool for use with the plug device is the running
tool illustrated in Figures 8A, 8B and 9-13 where it is indicated by the
ref erence nunmeral 300. Running tool 300 conprises a body 302 havi ng neans,
such as thread 304, at its upper end for attachnent to a wireline. tool
string and havi ng a downward, opening bidi2ad bore 306. A tubular core 310 -
has its upper end portion telescoped into said body bore 306 and i s novale
longitudinally therein between upper and |l ower positions. Body 302 has a

pair Ofléﬂgﬁtéghnal slots 31% formed through 'its wall as shown, and a
crosspi n W1 fdeqd A $0914ifQFeuss YidhethesPiHgodgNissi dscthe and has
its opposite ends engaged in said.l ongitudingl slots 312. -A set screw 318,
as seen iGVWﬂkﬁﬂe$QQ} §g§&F§§a§ng§BiEqﬁﬂﬁeﬁngﬁolb.SEBgog'ﬂﬁe“BBFé.‘Ackéss
‘to scremH31 i§:Q€%gt roUghfhoLe 319 in t£e3&ﬁll of the body 302. Core 310
i s shown M Gatq" r “p6si iﬁﬁepﬁerﬂﬂFEa A”*Fn this | ower position,.
crosspin 314 s enga LR the | ower ends of _Longitudinal slots 312. The
upper positi QY¥nEe h§%§&r§b§a%PmBE&8ﬁé 8|€3F¥|ébgr.avﬁﬂ% BORDSs sSYEB VR Bled
with av nd ,the.co LS Vided, W r{ at 319b..These fwo
ports argﬂgfgéﬁg asaéeZﬁgi%EE%gu?é88;8§h§ﬁ&§€%g§ﬁgaﬁ°p?n"b@ﬁl1%9i?P%jace.
The al i 9ggdiRY" aha@hkWnb! 4 BwhRaRBt G5eRTnG D11 AND PFIT368Y! CR upuT P
core 310 has its upper end portion téiescoped into said body |
bore 306 and is movable longitudinal1y therein between upper - Q;
and lower positions. Body 302 has a pair of longitudinal siots
312 formed through its wall as shokn, and a crosspin 314 is
disposed in a diametral hole 316 through said core and has its
opposite ends engaged.jn said longitudinal slots 312. A set
screw 318, as seen in.Figure 9,'secures crosspin 314 fn hole
316 of the core. Access to screw 318 is had through hole 319
in the wall of the body 302. Core 310 is shown in its lower
position in Figure 8A. In this lower position, crosspin 314 is
engaged with the Tower end; of longitudinal slots 312. The
upper poéition of the core will become clear later. The body liuJ
is provided with a vent 319a and the core is provided with a |
port at_319b. These two ports are dligned as seen in Figure 8A

when the shear pin 390 is in place. The aligned ports allow

fluids to enter or exit the plug device.



Means for biasing body 302 upward .relative to core 310 is provided. 1In the
illustration of Figure 8A, such biasing neans is seen . to be a coil spring

320 having its lower end bearing downwardly on the upper end of core 310

and its upper end bearing upwardly against_ éhe upper end.of blind body bore
306. {he bore 322 of core 310 nay be enIar& d at its upper end as at 324 to
centralize and guide the spring, as shown. Bore 322 is reduced as at 326 to .
provide a fl ow passage and yet retain adequate columm strength in the

smal | -di aneter pRehhoNfeBlbPising oy 30Deupwd PR r@DSt{v@Nté Of ok d1e3 NPTy
upon the core is that shown in Figure 8A the body being biased to such

position by spg¥ngded20. 1Rote 3PP ustconerteb| Rigore 80p! sothi mba's i myli wed el
by reference nunmeral 325 and nay be fornmed with a conventional Wreline
connection ajsi §genpperbend odVishming iJvtdvavimn ios t hower &d,beardimdi ng
neck 330 which includes the usual downwardly facing undercut shoul der 331.
Body 302 hasdewnwaiélyleoni tinetuepperhiertd iosf [comesiliGitamB5i ssidupgerxcrend
reduced therebel ow as at 336,- providing a downwardly facing shoul der 337.

Al so, the bdrydringtspwerdlymgainst thedwpper abud cof i tnddady |bonees306.
diameter, as at 338 and is then enlarged slightly as at 339, then

t her eabove tTiee fhehe ndR etk ¢ore dlifedays beh@ml arged A%o 15 UARSS endas Bt
- 34- ' _

324 to centralize and guide the spring, as shown. Bore 322 is
reduced as at 326 to provide a flow passage and yet retain

W/ adequate column strength in-the small-diameter portion 384 of
the core. The normal position for the body upon the core is
that shown in Figure BA, the body being biased to such position
by spring 320. _

Body 302 is connectable to a tool string, indicatea by
reference numeral 325 and may be fdrmed with a conventional
Nireline conneétion at its upper end providing, in addition to
thread 304, a fishing neck 330 which includes the usual
downwardly facing undercut shoulder 331. ' Body 302 has an
outside diameter which is largest at 335 and which is reduced
fhérebelow as at 336, providing a downwardly facing shoulder
337. Also, the body's outside diameter is reduced, above the
area of largest diameter, as at 338 and is then enlarged

slightly as at 339, then thereabove the fishing neck is formed

as shown. See also Figures 11 and 12. ,



A pair of longitudinally aligned upper and | ower w ndows 340 and 341,
respectively, are forned through the wall of the body 302 and are spaced
apart a short distance as shown. This short space between the upper and

| ower wi ndows ‘i s substantially centere%FQMtl1 respect to large dianeter
portion 335 of the body. The |ower -w ndow is about 50 percent |onger than
the upper w ndow-while both-w ndows are substantially equal in wdth. Boe
302 is formed with an internal annular recess 344 which is wider than, and

underl i es thepspacafbwbnﬁeeudﬁh91vppSiieﬁgd'ewﬁér RACYGwa Oy gng 341 whose

purpose will soon be madé known. A pair~of keys 3 s carfie owBod 302,

one in gaghanl e opeesbéeHVehycaa?é ab+ﬁesdtﬂpsegﬂaeﬂe 491 w#”gR&B 340,

341. Each key 350 's of a wid fo fit Ioosel e mnn e upper

end porbbey 362 eﬁdtbaekeyatédrab@et ahsﬁkren@zsién@f;§§ gggﬁn ﬁ??ssed

as at- 354 providing an abrupt downwardly facing shou

engageabh@rti spatbebboweem Bh8 @hpePPeid Vi GWer wiRdowedi an upwardly faci ng
i nclined shoul der 360 whi.ch is engageable with the internal fishing heck

210 of ¢diespanyidbVyceenfbeed withe Fespect tdhel xeye | @i aREcePplorfigh 362
“providing an abrupt upwardly facing shoul der 364 and an abrupt downwardly

faci ng 33Hub fleth86bodys sTenlower -Btnddwel $ catesu £rgd pplétdm ofosiger key 350 -
then is forned with an
than the upper window while both windows are substantially
_ equal in width. Body 302 is formed w1th an internal annular'
recess 344 which is"wider than, and underlies the space
between, the upper and lower windows 340 and 341 whose purpose
will soon be made known. -
A pair of keys 350 is carried by body 302, one in each of-
the oppositely loc;ted aligned upper and-lower windows, 340,
341. Each key 350 is of a width to fit loosely in fhe
windows. The upper énd portion 352 of the key is rather thick
‘and its outer face is récessed as at 354 providing an'abfupt
downwardly facing shoulder 356,'which is enéégeable with the
bottom 358 of upper window 340, and an upwardly fac1ng inclined B
: shoulder 360 which is engageable with the internal fishing neck ~
210 of the plug device. The inside face of the key is recessed
as at 362 providing an abrupt upwardly facing shoulder 364 and

an abrupt downwardly facing shoulder 365, as shown.



i nner boss 366- and an outer boss 368. The outer boss 368 is for engaging’
and supporting the plug device 70; the inner boss is for. engaging in the
external annular recess 370 forned in the core 310 at a | ocation near the
| ower end of body 302 when the core is assenbled with the body as seen in
Fi guriegs 8A and 8B. Wen the inner boss 366" B the key 350 retracts into

core recess 370, as shown in Figure 13, it disengages the fishing neck of
the plug device, and as it does, the coil spring 320 lifts the body 302

éﬁ'rl?;i:gesés &E?g 'S 21?%%6.%@ﬁ%ﬁﬁf’a"f"%hﬁ"%i:%’ ?fff”%w*%@ﬂ% ra;m A" |
?EE iﬁweﬁ Vjﬂubyﬁgq Seief fie Lé’%#ﬁa%?ilﬁ%%?.%%%” SRS DOLE B8 UL
Eufmflﬁf;.e?ﬂqi A i 180 {10 R AERERE te 81 U8 e CARRAS der*@'é%?é?%?e
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r:ze\é\ﬁs 378no f&p r%Jgg‘e'?%(){(}gIné"lgenue %o do aﬁrﬁgl nce e cmil]@gtgﬁleg&:%%bo
will ther eafé{?{ J(Fyls.gtﬂd‘dﬁ #Wﬁmrﬁsﬂé’ﬂthﬁe bw%ﬁ%d tdeStfod dm@@rmn
an ow

shoul ders 36 2 an he 1 nclined | ower - end of win 342

beari ng agaif}d ddie | 09a's b 1éd tm\euketthdddpraas/eﬁed hien keeyg d ¥ @40 8V dvpd ng-
outward to re-engage the fishing neck of the plug device, thus permtting
the running g@ol fkh the inner boss 366 of the key 350 retracts into core
Y recess 370, as shown in Figure 13, it disengages the fishing
-/ neck of the plug device, and as it does, the coil spring 320
| .lifts the body 302 relative to the core. The lower end of the
key is formed with an end surface 369 which is ing]ihed
upwardly and outwardly. Thus, an upward bias applied to the
body 302ltend§-to'lift the body-and cause the lower end of the
Tower wiﬁdow 341 which is similarly inclined as at 342 to tend
to cam the lower end of the key further inwardly and will not
allow it to move outwardly. This assurés that the upwardly
facing abrupt shoulder 364 of the key will engage the
.correSponding downwardly facing abrupt shoulder 372 of recess
'370 of the prong and continue to do so. Since the coil spring
320 will thereafter maintain an upward bias on the body 302,

these two abrupt shoulders 364 and 372 and the'inclined Tower



to be readily lifted free of the plug device and to be withdrawmn fromthe
well. The lifting of the tool string lifts the body 302, and as it is

lifted, the key riding on the inclined bottom 342 of the window 341 |ifts
the core 310. The core 310 of .the runnﬂgg tool has its internediate and

| ower portions forned snaller in dianstE~than its upper end portion. -
Thus, its largest dianeter is at 380. |Its dianeter is then reduced for ¥h
‘internedi ate portion as at 382, and is further reduced as at 384 for the '

et POLLLOR TRgRHoRe BRat Db bathebothb VEHER) shEOSELtntl 40y Ty ELP DS
ool el kLR BEDRRTES,SRRAPSERT oSO, AE,I4RUAEY
devt oo hol EEh PLUS ULk B R EEVRRLEABSLIREERY! EaQPCIEY,

dost oty ¢ BETRIF, ) TLFRR! PBE!SEoHE BREOHEFIOECuBYLboper ov ded i e

passagwt?f?epéuah§rgmrEne_BﬁE-Pre 'TRE 31t EOnb NErPLYG HoYi C?t?@n%rﬂ preell, it

‘nmust be na read y noving the nmandre to 1ts uppernost position
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Ins 3 : :

shear p nust be installed to secure the mandrel

inclined bottom 342 of the window 341 1ifts the core 310,

The core 310 of the running tool has its intermeaiate apd -
lower portions formed smaller in diametér than its upper end \;)_
portion. Thus, its largest diameter ié-at 380. Its diameter
is then reduced for the intermediate portion as at 382, and is
furthér reduced as at 384 for the lower portion, 2s shown, SO
that it will fit fairly loo$ély within the bore cof the plug
device above the upper end 383 of stem 270. The clearance
between the exterior of the.core and the interior wail of the
plug device provides added flow passage for the bypassing of
well fluids as the plug device is moved into tné wellland aitso
in equalizing pressures across the plug device. The core 310
_tefminates at its Iower.end,_as at 385a. If desired, one or
more lateral ports such as ports 386[may be provided in the
core wall as shown to permit easy entrance of fluids into the
central passage 326 of the core. |

Before installing the plug device 70 in a well, it must be

made ready by moving the mandrel 104 to its ﬁppermost position



in this upper position. Wen the nandrel is, thus, in its upper position,
its lower o-ring 254 is above equalizing port 166 in the | ower housing.:The
equal i zi ng passage through the plug device is open, therefore, and provides
a.bypass for well fluids as the plug device is beindg'lowered in the well. -
The ngndrel 104, as shown in Figure 4A has hegen drilled to accomodate 4
‘shear pins 385.. The upper housing 110 is I I'l ed accordi ngly. These shear
pins are short, only extending through the housing and nmandrel walls; they

0 ot XL Sl 4P a0 0" e B Mo TR EhokFoFaFERuEh 925 5a Rk al¥tc,
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surface of the core. Wien the inner bosses of the keys reach the recess 370
of the corgidghadewidd is opifh, eNUAEFdAeS ind (Fegy AT e BPpass Thos, wé he

keys are tilted so
: fluids as the plug device is being-]owered in the well.

o The mandrel 104, as shown in Figure 4A has been drilled to

/ | accommodate 4 shear pins 385. The upper.hoUsing-liO is

drilled accordingly. These sheér pins ére short, only -
extending through the housing and mandrel walls; they do not
~extend into the bore of the mandrel (see also Figure 14A).
While four such shear pins may be generally used, fewer shear
pins can be uséd, if desired. In fact, not only can the number
of shear pins be varied, but their size and the material from
which they are made may be varied also ﬁo provide fhe desired
shear value. | |

When the plug device has been made ready, the running tool
300 is prepared for connectioh therewith as follows. The
running tdol'is stood upright witﬁ the lower end of its core on
a firm surface. The body 302 fs forced downward relative to
the core.. This compresses the spring 320 as the keys 350 slide
downward along the outer surface of the core. When the inner

bosses of the keys reach the recess 370 of the core, they will



that their inner ends are inward and their outer ends are tilted outward,
t he keys having pivoted about the corner of their abrupt shoul der 365 at
t he upper end of recess 362 formed in the inner face of the keys. The

downward force is now renoved.fromthe ggdy 302 and the keys will remain.

retracted. Of course, to assure that the®keys are in proper position, tmg
operator can hold the | ower ends of the keys retracted while the body is -

relieved of the downward force. The |ower ends of the keys will becone
trapped Rstgesgen thereigpdrseend iguneedskls 37AMusnd thige kleyserariendi filtedl esod of

wi ndow 341. The running tool core i's then inserted into the bore of the

pl ug devithat Tthe nurimney tedds wing igwarduiadd tthe 1doRmt@rdlendsadingg shoul der *
337 of the body cones to rest upon the extrenme upper end of the mandrel, as
seen i,n Aidured oytwarthe thendkeysnd ayri ngh@ ivete dyiabou tait hehico nniere 0fhe wel |
~above the upper end 383 of the stem 270 as seen in Figure 148. The core is
“n.ow | i f et iahmupt shaylder,gos adshihe ypper ©ndy ofc resesisy 862y faraed
“under one end thereof in slot 312 to provide roomfor the |ower end of the
key to eddudde ridAetetidcen afhdhenkeyser The dowamardoforcecdss ngwd t he

e squedARP YA AT RA e s A RS keTh 13,888 % e TER s dmove. to -
their utidd '3 SO AUTE thde RRETKes Ut S0 PREDEROPRsTR004 LR Kevs
| operator can hold the 1oker ends of the keys retracted while o
the bodylis relieved of- the .downward force. The lower ends of )
the keys willsbécome trapped between the upper end of recess
370 and the lower inc]ined'énd of winaow 341,

The runﬁing tool core is, then inserted into the bore of the
plug device. The runﬁing tool will stop when the downwardly
facing shoulder 337 of the body comes to rest upon the extreme
upper end of the mandrel, as seen in Figure 14A. The iqwér end
of the core will, at this timé; be well z2bove the'upper end 383
of the stem 270 as seen in Figure 14B. The core is now lifted
slightly by lifting crosspin 314 with a screwdriver placed
under one end thereof in slot 312 to provide room for the lower
end of the key to escape from betwéen the shoulder 372 of the
core recess and the inclined lower end of window 341, while the
extreme upper ends of the keys are squeezed toward one another

as by hand. This causes the'keys to move to their untilted

expanded position, permitting the inner boss 366 of the keys to



di sengage fromand rise past core recess 370 as the screwdriver is

di sengaged and the core is allowed to nove to its | owernost position
relative to the body. The keys are now hel d expanded by the core and their
outer boss 368 being now engaged wi th down dly facing shoul der 210 in the
mandrigl wi || support the plug device. The shear pin 390 may now be
installed in the aligned apertures 391 and 392 of the body 302 and core

310, respectively, as shown in F|gure 8A, to secure then1together agai nst
rel ative | Srigiengdigealfresy afdni seTﬂésFuﬁHFﬁg'F58F5|§ Rowsr 888y sF5pwdriver
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wire line ? ?h §qEEace The pl ug devi ce stops noving domnmard when its
no-go shou Je f engages the correspondi ng no-go shoul der 60 in the

I'andi ng recept gglee. s]}v@tart Bi % Bsmmayhsohoskl PAstaP¥ed enathengtliyhéd the
Iocklng recess 56 of the receptacle and the packing

apertures 391 and 392 of the body 302 and core 310,

E

-

w respect1ve]y, as shown in Figure_8A, tq secure them together

egainst relative longitudinal movement. The running tool is
now ready for attachment to the wireline tool string for the
trip into the well., It is to be understood that wnile the
shear pin is_nbt requfred, its use is recommended.

For installation, the plug device 70 fs lowered into the

- well tubing on the-funning tool 300 until the lan&ing

receptacle 40 is encountered. It mey require some force to
drive the plug device into the receptacle, especially since the
packing rings 118 fit tightly-therein. This is normally done
by downward jarring impacts generated by operation of jars and
weight in the tool string brought about by manipulation of the
wire line at the surface, |

The plug device stops moving downward when its no-go
shoulder 72 engages the corresponding no-go shoulder 60 in the R
landing receptacle. At this time, the locking lugs are aligned

with the locking recess 56 of the receptacle and the packing



-40- 118 is in sealing position'in:thé seal bore 50a of the receptacle.

Addi tional

shearing of shear pins 385 which allows the mandrel 104 to nove down

relative to the housing neans 100. Duripg-

of the mandrel, several events take place and in the follow ng order.

~About m dway of the expander's downward travel

downward i npacts applied to the running tool will soon caus.e

this relati ve downward novenent

the |ocking |lugs 74 becoMe

moveront I TONGR: 10 hea T P EEEH L WE S A RS (2 et ei,'nSStzg'?”ﬁ’?_rd
270 and 302 do
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devi ce,

enter t
mandr el .
shoul der,

145 in t

iI'nnNer bosses

d|d?pfﬁéiaﬁﬁgV?ﬁg&thnql?ﬁgQﬁgﬁJPZﬁoFg% dléﬁnc'by Pﬁgqfapered

hou3|ng 112. Now, with the keys retracted, -t he °running

tool mayeomd FHEr y ré dfdeldn@ndl WdedFuilqg 0@ porRedyl tH® tehp aWlelr-

226 against inward movement. Next, the lower end of the core
engages thé upper end 287 of stem 270 and is stopped. Downward
jarring-forcés fhe body'302 downward relative to the core and
causes the shearing of shear pin 390. As the body continues to
move down relative to the core, the keys move_tbward the outer
recess 370'of the core. A short distance before the mandrel
reaéhes its lowermost position, the detent 136 on the mandrel

reaches and enters the detent recess 134, the lower seal 254 of

" the mandrel effects a seal below the equalizing port 166 to

close the equalizing passage-through the plug device,.and-soon
thereafter, th¢ inner bosses 366 of the keys reach and enter :
the core recess 370, as they disengage thé fishfng.neck of the
mandrei. Immediately following this, the mandrel is stopped by
the tapered shoulder 232 of the éxpander engaging the

corresponding tapered shoulder 145 in the lower housing 112.

‘Now, with the keys retracted, the running tool may be lifted

free of the plug device and removed from the well.
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-41- The detent being expanded and rel easably engaged in detent recess 134
wll not allow the expander to be noved fromits |ower position easily. The
plug is thus left in position plugging the bore of the |anding receptacle
and wll not permt fluid flow through the, | anding receptacle in either

| ongig udi nal direction - upwardly or downwardly. The plug device is
renovable. In renoving the plug device 70 fromits |anding receptacle 40, a
suitable pulling tool such as the well-known type "GR' OQis Pulling Tool

(not shown) avaitmblde ten@mbeiing Expanded AgdCoeNeasghably, elRgllgay, ihexatenits
recommended. The type "GS'" Ois Pulling Tool also is suitable.. This

pul i ng toolpdcegsun 3dntd itih@ioneldl 1aw ahai explainderand bel moveddifirpm its

rel easably engage the downwardly facing shoul der 210 of the fishing neck at

the upper endwafyr tpe iHRA@ @lasiQ4.. It will not disengage until its shear pin
has been sheared. |f the pressures above and bel ow the plug device are _
substantially equal ipded, itshehuisud efentiar pd@2 tiohl pheggmnigt $heobereostt the
position (seen in Figure 14B)y and the core 104 can be lifted to its
upper nost  (Urinadligngrecepsiacilen awidt widdl wod permig fluidt fdow. throughr sbe
when the mandrel reaches its uppernost position and the | ocking lugs 74.
have been flaading receatacde tReied therrodragigudinadndinpaaian; ar upngrdly
i npacts with the . )

_ or downwardly. The plug device is removable.

R In removing the plug device 70 from its landing receptacle
\/ 40, a suitable pulling tool-such as the weil-known type "“GR"
Otis Pulling Tool (not shown) available from Otis Engineering
Corporation, Dalias, Texas, is recommended. The type "GS" Otis
Pulling Tool also is suitable.. This pulling tool is run into
the well on a wire line and will readily releasably engage the

~downwardly facing shoulder 210 of the fishing neck at the upper
end Gf the mandrel 104. It will not disengage until its shear .
pin has beeh sheared.

If the pressures above and below the plug device are
substantially equalized, the plug mémber 102 will be in its
lowermost position (seen in Figure 14B) ana the core 104 can be
lffted to its uppermost (unlocking) position with only a little
resistance. Of course, when the mandrel reaches its uppermost
position and the ]ocking.lugs 74 have been freed to retract to
their unlocked position, upward jarring impacté with the .

wireline tools are utilized to extract the plug device from the



wireline tools are utilized to extract the plug device fromthe . .-42-

I andi ng receptacle. Mst of this resistance encountered i'n tthe extraction
operation is due to the tight fit of the packingirings 118 in the seal bore
portion 50a of the landing receptacle. gon extraction of the plug device
fromthe Ianding receptacle, the plug dé¥ice can be lifted to the surface
in the usual manner. If, when the pulling tool is engaged with the plug™
devi ce, .the pressure t her ebel ow exceeds. t hat t her eabove by as nuch as about °
20 pound@nsdmgs JiggeP tarche ( 13t | t'!h% pesls hafeer emeguwtleresemntheS

| ver o TRGHHS ArfRATAL T 1319 et] ok tf‘ih?’ailﬁ FbAoBRCkDaTang
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he pl ud 214 hee WS o e #iEy PSS Eh ECFRRred Bh Bhei e Touer
hou5|ngﬁﬁ;%ac%ng%rt%@edgggq Al %gh | at er al port 250, which is now el evated
above the | evel W per ring 2 and travel upward through the nandrel

bore, to exiff tuﬁeﬁaQﬂ@ebuqq1%%“&%035%§ﬁ3ﬁ§aged with the plug device,

the pressure therebelow exceeds that thereabove by as much as

» .

about 26°pounds per square inch (138000Pa), the plug membér 102 will be in

- its uppermost position (seen in.Figure 4B) and, as was before
explained, the lower end of the mandrel 104 will be locked to
the plug member loz_and'tannot be lifted to its uppermost

(unlocking) position. 1In such case, the core is lifted to and
held in its'intermediate position shown in Figure 15. In this
position, the high pressure below the plug'device is vented
through the now open equalizing passage until pressures across
the plug device are substantially equalized. During the
equalizing process, fiuids from be]ow the plug device flew_ _
through the lateral equaIIZIng port 166 of the lower housxng \*)

112, enter the core through lateral port 250, which is now

elevated above the level of wiper ring 276, and travel upward

through the mandrel bore, to exit the mandrel at vents 252 (see

Figure 4A}.



Fi gure 4A). -43- Upon substantial equalization of the pressures across
the plug device, the spring 182 will return the plug nenber 102 to its
| ower position and, at the sane tinme, will release the nandrel 104 for
further upward novenent to its unlocking position, after which the plug
devicg,may be forced upward out of the |ardhg receptacle and retrieved to
the surface. If the pressure above the plug is greater than that bel ow,
openi-ng of the equalizing passage by lifting the mandrel will allow the
pressure 0 equilge o ifdiein i1 Rol] 19a4d ol birc 8neaBrle s B ekagrdsr ot e
the plug be touled I'n

I andi ng receptacle. oul evice, for.sone reason,

1S recenlaghg FRyiice) Ithe &vanEEWhﬁrw%ﬁwc¥e&arhtEnappﬁggpaahbh9n1dﬁsegte

the fact th pres§ure bel'ow i"t i's no greater than above, upwar
jarring '”p§€ESl%@e%h?d@iﬁﬁbhhﬁnhoohi TR ?ﬁmUS€§meEOu$h??FeﬁQﬁﬁéhfﬁ prn
in the pulling tool, causing it td disengage the plug device. The pulling

tool may thﬁanh%ehiﬁb@dth H?tﬁ!?fEggérahﬂavehEnGGQBrﬁés an$u&k@hPe.prong -

(not shown may be threadedly atta to the lower end of the pulling

tool. Vhenpbq tRwll,i AF te®owhiigh! Qhehpdugnuevﬁbe mhygbeerbeeedt DpwRFaNgut
wi || engage the upper end 383 of stem 270. Downward inpacts delivered by

the jar actpenthle flaadiingelreseptacie andl rberieardntot thet buofighet helf the
pulling tool and prong, and through ’
- pressure above the plug is greater than that below, opening of

L% the equalizing passage by lifting the mandrel will allow the
' LQ‘ pressure to equalize, after .which the plug device can be
ektrécted from the landing receptacle. |

Should the plug device, for some reason, be fouled in its
receptacle, as with its plug member stuck in its upper position
despite the fact.that the pressure below it i; no greater than
that above, upward jarring impacts of the wireline tools may be
used -to shear the shear'pin'in the pulling tool, causing it to
.disengage the plug device. The pulling tool may then be lifted
'to_the-surfaée. Then, if desired, a suitable prohg {(not shown)
may be ﬁhreadedly attached to the lower end of the pulling
tool. When the pulling tool is latched into the.plug device,
the prong will engage the upper end 383 of stem 270. Downward
impacts de]ivefed by the jar action of the wireline tools will
be transmitted through the pulling tool and prbng, and through
the stem 270 to the plué member 102. Thus, the plug member may

be freed for movement to its lower position, or be forced to



the stem 270 to the plug nmenber 102. Thus, the plug nenber nmay be freed

- for novenent to its lower position, or be forced to -44- such position.
The mandrel. may then be lifted to its unlocking position and the plug
device extracted fromits landing receptacle in the nanner expl ai ned
earlier. Pressures across the plug devirdd-may be al so equalized, indeed -
even over-equalized, by building pressure thereabove as by punping into e
wel | at the surface. If the plug nmenber 102 is stuck in its upper position * -
so that wshehplpesiddvince TNeneianideednimagk ahenobewniliifdeavnalo fitamunhedkangi Ng
receptacl e, pressure can be increased above the plug device-until the net
downwar d pgricd omc tainkg theop lulge delvig emexiteact@d ifsomoti tanllanadifafgi ci ent to
nove the plug nmenber down but to shear off the ends of pins 172 to thus
expel | t mecelptgcitentior the2 manaert expplaigedeeacd iefhe coil spring 182 will
tnen drop to the lower part of the well. After the plug nenber has been

t hus- ej ect edPreissupe§gagevisse the nilug devigenmay becalise Eiqyaldzed, and

w |l be ready to be unl ocked and renoved fromthe well. Such may be the
‘nost expdfdesd gygnt vecaequRidzede Pyobuddddngt REessucr Shegenboer as
especially if a rig,is on location and if there are punping neans readily-

g,
avai | abl bYf pumadaguintpy theeweddi atnghensurEpfres ubi ng above the plug

device. 1t shaulRe 514 Renban 108205 S¥aeK" 1R19Es Dppe b2 tion so

that the'plug.device cannot be uniocked for withdrawal from the .

landing receptacle, pressure. can be increased above the plug -

device until the net downward force acting upon the piug member \5/
102 is an only sufficient to move the_piu§ member down but to
shear off the ends of pins 172 to thus exoell. the piug_member
102 from the plug device. The coil spring 182 will tnen drop
to the lower part of the well. After the plug member has been
thus -ejected, the plug device 70 will be open as seen in Figure
16, and will be ready to_be unlocked and removed from the well.

Such may be the most expedient way to deal with the problem
of the stuck plug member, especially if a rig is on location
and if there are pumping meahS'réadin avai]ablé for adequately
pressurizing the well tubing above the plpg dévicé.

It should be understood that, even tﬁough the instant
invention has been illustrated and described with respect to

two-way'plugs, the invention can be embodied in one-way plugs R

as well. For instance, the plug member lOZ';ould be provided



invention has been illustrated and described wth respect to two-way- pl ugs,
the invention can be enbodied in one-way plugs as well. For instance, the
pl ug nenber 102 coul d be provided -45- with a | ongitudi nal through
passage with a check val ve installed thergq%Lto permt fluid flow

thergt hrough in one direction and prohibit fluid flowin the other
dLredTion. Since the crosspin 172 would likely interfere with such through
passage in whehplaug ongiiitedinal thyobghdpassahkewt thusechepki vabie short
suitable screws in place of the crosspin so that their heads woul d occupy
the slots 170sitalflied ttbeeeinotoi pgraip. fiutd 6hewwthepetiysowgly be aresirable
for plugging and/or testing well flow conductors through use of their
ability to direstdos endrprebBibitnfleidnfhowvinotheeother déjpreet ap upon the
direction in which the check valve prohibits fluid flow. The foregoing '
descri pti onShnaedthei A5assP i fnk/ 2 nwewl d ohike by ekptante s WwiHY sychisthreaugh
only, and various changes in sizes, shapes, and arrangenent of parts, as
“wel | as cerPAssaget An Sher Pkg MePREYy ot Emavnke rdesi APl greko s ereticPaiit hi n

h f the i i - 46- .
the scope OoftsﬁoLgvgggiggle scresg in place of the crosspin so that their

heads would occupy the slots 170 in the lower housing 112.
Such one-way plugs may be desirable for plugging and/or testing .
4 | well flow éonductors through use of their ability'zc withstand
— overpressuring from ébove or below, depenaing upon the
~direction in which the check valve prohibits_fluid flow.

- The foregoing description_and drawings of the invention are
explanatory and illustrative only, and various changes in
sizes,'shapes, and arrangement df parts, as well as certain
details of the i]luﬁ;rated construction, may be ﬁade wfthin the -

scope of the invention.



A device for plugging a well flow conductor having a | anding receptacle
therein, said device conprising: (a) tubular housing neans having a bore
extendi ng therethrough; (b) mneans on said housing nmeans for rel easably

| ocki ng said housing means-in said |anding. receptacle (c) neans sealing

bet ween sai d housi ng neans and t-he inner mg of said | anding receptaclég
(d) neans including a plug nenber for clos ﬁg the.l ower end of sajid bore of,
sai d housing means, said plug menber being novable longitudinally relative
to said housing nmeans between upper and | ower pﬂm“lmmﬂ“nmumndr el means
reciprocabl e in said bore of said housing neans I d | ocking
nmeans to | position in response to relativé dbwntvar"d fovénent of said®
mandrel neans and for allowi ng said | ocking means to nove to rel easing
position in response to relati ve upward novenent of said mandrel neans,

said m dfe'fAdgq%r@cseh e 312ggiRY, 30 wBT3 K rRbw, LanbPELrCREy PREVECI NG 2

downwar eabl’'e by a runnin -47 - (1)

means for rq ?@T*ec%@%%@ﬁes%h@rQQBdr9313939§1£9 SGhfrPS ¥Ag rETDEr When

sai d nandrm
{a} tubular hOUSINQ means hav1ng a bore extend1ng

therethrough

(b) means on said housing méahs for releasably locking -

said hduSing means in said landing receptacle; \;;

_(c)--meaﬁs sea)ing between said housing means and the inner
"wall of said landing receptacle;
(d) means including.a plug member for closing the lower
end of said bbre of said housing means, said plug
" member being movable longitudinally relative to said
j housing means between upper and lower positions;
(e) mandrel means re;iprocable in said bore of said
housing means for actuating”said.locking means to
locking position in response to relative downward y
movement of said mandrel means and for allowing said \/
locking means to move to releasing position in
reéponée to retative upward movement of said mandrel
means, said mandrel means having a fishing néck at ifs

: upper end providing a downwardly facing shoulder

engageable by a running tool; and



position and said plug nmenber is in its upper position, said mandrel neans
being rel eased fromsaid plug nenber in response to relative

nmovenent of said plug menber. 2. The device of claiml,

for releasably |ocking said housing neans | n said | andi ng gmm'"elmﬁﬂir
| ocking lugs carried in w ndows forned i ndai d housi ng nmeahs mava
therein between inner retracted and outer | ocki ng positions, and wherein
said neans for closing the I.ower end of said bore of said housing neans

i ncl udes: (a) s I | | t p d % f said
pl.ug nmenber rergfrve %P%ajdlﬁgﬁ§%%§ n& i Q1%§ 5gq“2§ghg orﬁgggé g said

pl ug menber toward '§§1J§ﬂ§&hgﬂﬁiﬁﬂm%héﬁ sé?%e gﬁﬁ%@@ ﬂEaﬁEahﬁ‘gts“@g&E ok

sai d housing neans and s means i nclu means [imtin

upwar d and downwar d FOHERRIH, o S TARY SlalRN o Shatieupgetal ousi ng

nmeans. 48 4. evice o0 l'afm 2 or claim3, wherein said neans
for biasing said plyg, QY dRnidre1! ﬁ\%hspﬁéhhboﬂeiéa@eapﬂaﬂ saﬂg
said mandrel neans an sai d ‘housi ng means further include: (a) means for

rel easably securing sRifl nenb&relinT9@3ponse to relative downward movement

- df said plug member.

\/. 2. The device of claim 1, wherein said means for reieasably
\/ _ locking said housing means in said landing receptacle is
| 1ockiﬁg lugs carried in windows formed in said housing
means and movable therein between inner retracted and outer .
locking positions,.and wherein said means for closing the
lower end of séfd bore of said housing means inciudes:
{a) means for limiting both upward and downward movement
of said plug member relative to said housing means; and
(b) means for biasing said plug member toward its lower |

position.

3. The device of claim 2, where1n said housing means and said
mandrel means lnclude' means for limiting both upward and
downward movement of sald mandrel means relative to said

housing means.



inits upper position in said housing neans, and (b) means  on said
mandr el nmeans and neans on sai d housi ng neans-—ceengageable for rel easably

retaining said nmandrel nmeans in its |ower posit ng means.
5. The device of claim4, wherein said dﬂﬂmmﬂmmmgm |y securl ng
said mandrel nmeans in its upper positi I n sai usingwrmeanst 1s a shea

pi n disposed in aligned apertures in saird mandrel neans and said hou5|ng ,
nmeans, and said neans for limting novenent of said plug nenber relative to

sai d housi ng neans includes: pin neans carried by said plug nenber and

having itsgends engagad bevieaobkudiadm 3! 6F SEade 3 OrWReréinsSdaflghousi ng
nmeans, said pin neans being shearabl e responsive to a predeterm ned

downwar d ymaghsnNgodi biasenyi shi@r piayr wehber Xpowasds dwd; upowerber fromthe
| ower end of said bore of said housing neans. 49 6. The devi ce of
any one of pokaitdenlisoaSsprhingei andasdidemandiel meanssamdysabdklng sai d
mandrel nmeans in its lower position when said plug nenber is in its upper
posi ti on i hougdeg: means furgpesr dnglederng inclined | ock shoul der on said

mandr el means; - .
(a) means for releasably securing said mandrel means

in its upper position in said housing means, and

- (b) means on said mandrel means and means on said
housing'meéns coengageable for releasably ) v
retaining said mandrél means in its lower /

position in said housing means.

5. | The device'of cléim 4, wherein said meéns for
releasably securing said mandrel means in its upper
position in said housing means is a shear pin disposed in
. alignéd apertﬁrés in said mandrel means and said housing
means, and said méans for limiting movement of said pldg
member relative to said housing means includes;_ |
pin means carried by said plug member and haQiﬁg~it§
ends éngaged in longitudinal slot means formed in said
housing means, said pin means being shearable
responsive to a predétermined downwardly ac;ing
differéntial pressure td éxpel said plug member from

the lower end of said bore of said_hqusing means.



(b) at least one transfer |ug nember carried by said plug nmenber, said

transfer |ug nenber bei ng novabl e between an inner pOSTTTTﬁfﬁ%KH4L4J_JJi_~

engageable with said upwardly facing inclined | ock sho gi ﬁ ai d mandr el
I

means to |l ock said mandrel neans to said plug nenber,
wheregin it is not engageable with sai d | oG shoulder'

i

downwerdly facing inclined cam shoul der formed on said housing nmeans
noving said transfer lug nmenber to its.inner position in response to sald
pl ug nenber being noved to its upper position. 7. The devi ce of any
one of claimsel to 6, wpReedsvsaedobhoafyNGnEEANSCisSims Qi €85 Wi diterdlin
external downwardly facing no-go shoulder for linmting dowward novenent of
sai d devi ce i saidi sleansefbacreleasabb9- 18ckifgesaidimandfel |means, inn
conbination with a running tool, said running tool conprising: (a) body
means havi ng #tsndoweri pesippen whenfsaidipledrmenben s tovlits ruppernd a

| ongi t udi nal

bore therein opening downwardly; (b) a core having its upper

end portlon sPPgalipndispdudas:

R

(a) an upwardly facing inclined lock shoulder on

said mandrel means;

(b) at least one.transfer lug member carried by said
plug ﬁembef, said transfer lug'member being
movable betwéen an inner position where it is
engageable with said upwardly facing inclined
lock shoulder on said mandrel means to lock said
mandrei means to said plug member, and an outer
position wherein it is not engageable with.said
lock shoulder; and |

(c) a downwardly facing inclined cam shoulder formed

on said housing means for moving said transfer
lug member fo its inner position-in response to
said plug member being moved fo its upper

position.

7. The device of any one of claims 1 to 6, wherein
said housing means is provided with an external downwardly
facing no-go shoulder for limiting downward movement of

said device in said receptacle.



in said bore of said body;.(c) means on sai d housing and said core for

limting novenent of said core relative to sai dbedy—(d)—neans biasing

sai d body neans upwardly relative to said core; rel easabl y
securing said body neans in its upper pgg-tion ’r_, Hmjilﬂ\"i i"j!ltore; (f) a
downwar dl y facing shoul der on said body neans e L ] upper end

of said mandrel of said plug device; (g) neans for rel easably engagi ng sa¥d
downwar dly facing shoul der of sai'd fishing neck to support said plug device *
~and bei ng8r.el Gazaldles icespdnslaémt 3,1 dakcogb$aadiphugi teva ceuhiifgi dodRNdi NG
receptacle, the |l ower end of said core becom ng engaged with said plug
menber, and saiad doodyntiegngoobvedmpuisheg:downward relative to said core to «
rel ease sai-d nmeans securing said body in -51- its upper position
relative therd@ad ahddyompansi having means ahgats ngpser demkdbwhowr dl y facing
shoul der of said fishing neck to retract and to free said running tool for
wi t hdr awal fron1sah&tptggeu§vt@e§ teali siyriag dapd uy bevg ttudina bokere and
seal ed position, plugging said_|anding receptacle.
therein opening downwardly;
(b) a core having its upper end portion slidably disposed
in said bore of said body;

(c) means on said housing and said core for limiting -
. _ -

9

moveﬁent pf_said éure relative tc said body;

(d) means biaﬁing said bddy means_upwardiy relative to
said core; |

(e) means releasably securing said body means in its ubper
position rel;tive to said core;

(f) a downwardl& facing shoulder on szid body means
engageable with the uppe- end of said mandrel of said
plug device; X

(g) means for releasably engaging said downwardly facing
shoulder of said fishing neck to support said plug-
device and being releasable responsive to locking said
plug device in said landing receptacle, the lower end
of said core becoming engaged with said plug member,
and said body being moved farther downward relative to

said core to release said means securing said body in
?



9. The device and running tool of claim8 in conbination with a |anding
receptacle, said | anding receptacle conprising: (a) tubular body neans
havi ng -a bore extending |ongitudinally therethrough, (b) an internal

ands g said {abular body n”ESaL“eﬁ;SSgﬁ?Ll-éq%ysSL?db?éfegﬁﬂlﬂgfﬂﬂﬂlﬂﬂﬂﬂlﬂﬂlls

on sai d plugging device, (c) an upwardly facing annular no-g

shouf de¥ *

bel ow sai d | ocki ng recess engageabl e by said pluggi ng device for |ocating

the same in said Iaqg%pgg%%$3§ESQk?bna39lggéveat%@@%égosﬁdpgﬁtEggyaggggggid

ahove said | ocking r

ess ‘eng abl’'e by "sai d nmeans r sealing

I nsta

housi ng eans and sl andiedq GO RRYACYBWANERATH Fak 96k SHOUTARF. bF sai

engaged in said | oc

ng rec runni ng t oo ng a plug

device in a receptagig i g"g@gléglggkggequghggaoa?% epgggddﬁﬁhg$naagbgg a

t ubul ar ‘housi ng having a Bor n

bei ng provi expansi

contract abl e | ocki “%Pe%mdﬁladwnmﬂ' Xafiﬁcb!‘l‘ggFKEEﬁ@@', PRagPnghe Eger

bel ow sai d | ocki ng neans, . sea

nmeans above sai OCKI ng neans, a p

member closing the Qe davdcef irandckedeant §éh¢|eHUPUkﬁtibﬁESP@Gg fing
u

mandr el

sai d mandr el havingsaiﬁjqhhﬂgngeebcaptht$eupper end

.\v‘

having its lower end portion tel escoped into said tu ar housi ng,

9. The device and running tool of claim 8 in combination with
a landing receptacle, said_landing recentacle comprisfng:
(a) tubular body means having a bore extending | |

longitudinally therethrough, |
(b) ‘an internal annular locking recess formed in the wafl'
of said bore intermediéte the ends of said tubular
body means engageable by said relezasable locking means
on said plugging device, |
" (c¢) an upwardly facing énnular no-go snoulder beiow said
locking recess engageabie by said plugging device for
locating the same in said Iahding receptaclie, and
(d) a seal bore portion spaced above said.locking recess -
| engageable by said means for sealing between ﬁaid
housing means and said lénding receptaclé when said

locking means is engaged in said locking recess.



providing a downwardly facing shoul der, said mandrel haV|ng means for

movi ng said | ocking neans to expanded Iocklng-pes#%rﬁn—rﬂ‘ré§56ﬁée to said
mandr el belng noved from an upper to a | ower W ubul ar

housi ng, said runni.ng tool - conprising;_.4{A) bodi\im ﬂ“ m; ‘“‘ans at its

upper end for attachnent to a tool string and nal BDore therein

openi ng downwardly, (b) a‘core having its upper end portion slidably hedd
di sposed in said bore of sai d body; (c) nmeans on said housing and said core

for Iim ﬁbngAméﬂﬂ?ﬂ&aQEP?akg CoaSed Fl fld V£ ﬁﬂ:gsadeqnlﬁ%dym (ad)recrg‘éqrﬁle

bi asi ng sai'd bo relative to saird core; wnwar dl y

faci ng shoul dgr Ouewﬁbndaoﬁa?@@éoﬁngﬁaﬁﬁtvﬁx &é\«k*be ume.rg euBl1aP d

. mandrel means of said plug device; d (f) neans ‘for rel easably engagi ng

sai d domnwarqwsf,ﬁg ﬂgﬁﬁﬁuhdﬁ’ér@faﬁ@'tf’equs*]drr&nw #ﬁhswrntn%‘?l'ed pl ug

devi ce and being rél easable responsive to 1ocking said plug device in said -

| andi ng rece%ﬂ ﬁctgﬁ?d %‘ﬁ!&iﬁ@%@énssa'éj WﬁMWﬂQI%@%&Q@rMUh sai d
pl ug. nenber, sai d body bei ng noved further downward rel ative to said
core to releﬁSEQSakﬁoﬂﬁaéﬁ 5ETeN | §@i A stikiody means, seal means above
said locking ﬁéans, a plug member closing the lower end of
said bore of said tubulaf housing, a mandrel having its

lower end portion telescoped into said tubular housing, e

said mandrel having a fishing neck at its upper end J

providing a downwardly facing shoulder, said mandrel having

means for moving said locking means to expanded locking

position in response to said mandrel being moved from an

upper to a lower poSitidn in said tubulaf housing, said

runnihg tool compriéing;

(éi. body means having means at fts upper end_for
attachment to a tool string and & longitudinal bore
there1n openlng downwardly, -

(b) a core having its upper end portion slidably d1sposed

VN

- in said bore of said body;
(c) means on said housing and said core for limiting
movement of said core relative to said body;

(d) means biasing said body upwardly relative to said core;

“

-



Its upper position relative thereto and to permt said means engagi ng sai d
downwardly facing shoul der of said fishing neck to retract—and-free said

running tool for wthdrawal fromsaid plug device, | ' ¥zl devi ce
in locked and seal ed position, plugging said |andi ngmﬂ%mmmmmme
runnizag tool of claim 10, wherein said neans for [im¥%l 1 sai d-
bedy neans relative to said core, includes: (a) |ongitudinal slot neans

formed in the wall of said body neans; and 54 .(b) a crosspin carried

%1 0 body moande 124 SowhkSsHEY7 ERRPREFhof 4 e M A ndd R TR TS

sai d body nean

for rel easably 'engagwgggﬁbqled‘gy\{w\ﬁ{ﬁ%y éﬁ?} %é@#'s‘kﬁird qﬂrﬁﬁofl Ldaﬁs%{%%fy

neck conprises: (a) east one W ndo orfmed 1n the wa

means bel ow sai d | opgitudspal ;. me ; (b) a key in said at.|east one
w ndow, said key be?ggafg?ggddéﬁf%thgﬂiter boss providing an upwardly

PoLng oo JeUFhOr nERRETFER PEl €a SRV UMY g {rRP! ¥ U RN Oy SFlcHng
' shoulder of said fishing neck to support said plug
device and being releasable responsive to locking said
plug device in said landing receptacle, the lower end
N _ ' of said core becoming engaged with said plug member,
k/'.--' and said body'being.moved further downward relative to
| said core to release said means securing said body in
its upﬁer position relative thereto and.to permit said
'means engaging said downwardly facing shoulder of said
fishing neck to retract and free'said running tool for
wfthdraﬁalwfrom said plug device, leaving said plug
device in locked and sealed position, plugging said

landing receptacle.

U 11. The running tool of claim 10, wherein said means for

limiting movement of said body means relative to said core,

includes:

(a) longitudinal slot means formed in the wall of said

body means; and



the | ower end surface of said key being engageable by the | ower end of said
w ndow, the |ower end surface of said key and the mating surface defining

the | ower end of said wi ndow being inclined do ] rdly, the

| oner end of said wi ndow supporting said key amm‘mnﬂmugm transmtted
thereto through said key. 13. '~ The54unni ng*t obl 'of "l &i nt12, mherekﬁp_
said key is formed with an inner boss providing an abrupt upwardly facing
shoul der, and da&d cer erncsgpiovicdad igid byesaddngbrecoads hawdng prtsvi di ng an
abrupt downwardly facing shoulder at its upper end; said recess neans
recei ving sai d inner et engagad ire pajide dongd tugiheple §doff meang ey s
noved to retracted position, said abrupt shoul ders of said key and said
recess neans being erffgbPod¥d MEANF- 55 spring then appl ying a downward
bias to said core to maintain such engagenent of said abrupt shoul ders,

wher eby when the body nmeans is lifted, -a lifting force is applied to the

h 1, the inclyj ; : of Jtbhe w , | ' '
por 1 on of e key. i e o SRR e, FIEHE, ter MNP Wt core

! y and get ! | ' &y
T on TSR SISy B IY SA il yD 2LELRP Bhoul dels PP

position relative to sai"d core iIs a shear pin al 1 gned apertures
in said corgyaNdeSHihdHBEk comprises: ' '

(a) at least one window formed in the wall of said
body means below said longitudinal_slbt means; _;;
(b)) a key in said at least one windéw, said key _ ' \;/_
beipg-fqrmed with an outer.boss'providing an
.upwardly.facing shoulder for engaging said
downwardly facing shoulder of said fishing neck,
the lower end surface of said key being engageable by the
lower end of said window, the lower end surface of said
key and the mating surface defining the lower end of said
window being inclined downwardly and inWardlj, the lower
end of said window.supporting said key and downward loads

transmitted thereto through said key.

13. The running tool of claim 12, wherein said key
is formed with an inner boss providing an abrupt upwardly
.facing shoulder, and said core is provided with externa;'
recess means providing an abrupt downwardly facing
shoéulder at its ﬁpper end; said recess means teceiving
said inner béss of said key whenlthe loﬁer end of said key
is moved to retracted position, said abrdpt shoulders of

said key and said recess means being engaged and said



means. 14. The running tool of any one of clai'ns: 10 te~43__mbere|n
sai d biasing means is a coil spring in said body boré amd ha | over €
beari ng downwardly upon said core; and wherein sai d runni ngg “ j’,ﬂm'
includes means for securing said-body in its upper position ”"ﬂ
saldxgore -56- 5. A device for pluggimpa well flow conductor haV|ng a*
Iandlng receptacle therein, said device conprising: (a) tubular housing

means havi ng aplbdng ehbandppgyﬁhgratBownghrd(b)aseaossamdsaodehm03|ng nmeans
for releasably | ocking said housing means in said |anding receptacle; (c) _
nmeans seal i ngMpénkean sach ﬁ69§gﬁgen§aﬁ§ §rddt pbrupkeshauliess, suharehydi ng
receptacle (d) neans including menber for closing the | ower end of

sai d bore of ¥aFr® HBGSPHSYWE§ﬁ§S éﬁlalﬁFSS n@nﬁéFtb§9n§°ﬁ89aﬁﬁeapplled
I t udi |1 t t h t d
oot onst(efo ThBupbFenEnrebfnc HHR G TERRR JEMHELAPE BRECARY B EDe,
f t k t
reens 107 ociat4pg sshe ) ORKLTGCESAER L9 LOEHIQY QRS hantsbesponse
abrupt shoulders of the key and the core recess; and

wherein said means for securing said body means. in its

upper position relative to said core is a shear pin

3} disposed in aligned apertures in said core and said body
U means.
14. The running tool of any one of claims 10 to 13,

wherein said biasing means is a coil spring in said body
boré and has its_lower end-beariné downwardly upon said
core; and wherein said funning tool further includes means .
for securing said body in its upper posifion relative to |

said core.



|.ocki ng means in response to relatlve upward novenment of said mandre

nmeans; (f) means for rel easably | ocking said nanaFér‘WEHns—%e—saFd_plug

menber when said mandrel -neans in its | ower posit menber
is in its upper -57- position, said ma.ggr el Umm ﬂ"‘mﬂglg&ﬂ from
said plug nenber in response to rel ative downward movenen -
menber; (g) neans providing an equalizing passage through the plugglng A

devi ce; and (h) neans for controlllng f|UId fIOM/through sai d equali zing :

passage.ygl6., T Vi o} e sably

| ocki ng ‘sal of‘ hJc])eﬁm ng fr‘g%ngs] lﬁrﬁsﬁ ?I andi ng rece°|coht acle i srp{o 'ﬁ ng | ugs

carried in W ipneg fdd@sh ddm & aink Mous] Na Teans iand | ddrerei n between .
i nner, retracted and outer, |ocking positions, and sai nandrel nmeans i s

provided w tfy pn ﬁfﬂﬂ&emsiﬁyﬂms&m&ﬁyﬂﬁ pirieh vt ehdiarki ng | ugs when
said mandrel neans is in its |lower position to nmaintain themin their

outer, |ocking pogidéethwgygtio rel ease said locking lugs for novenent to
their inner, retracted position upon said mandrel being noved to its upper

posi tion, andh wheedish driti sh e dTusialg MeisnFdmaeleasably locking said
housing means in said landing receptacle
(c) means seallng between said-housing means and the inner
_wall of said landing receptac}e, . w:
(d) means inc]udfng a plug member'for closing the lower .\_J
end of safd bore of said housing means, said plug

member being movable longitudinally relative to said

housing means between upper and lower positions;

(é) mandrel means reciprocable in said bore of said
housfng means for actuating said locking means to
locking position in resbonse to re]afjve downward
movement of said mandrel means and for releasing said
locking means in response to relative upward movement
of said mandrél'means;
(f) means for releasably locking said méndrel_means to
said blug member when said mandrel means in its lower

position and said plug member is in its upper



| ower end of said bore of said housing nmeans |ncludes ~——~58_{a;_,_ﬂ§g“s
for limting both upward and downward nmovenent of said rel ative
to .said housi ng nmeans; and (b) means for b| asi ng sai ﬂM@m rds '
its | ower position. 17. The devi ce ot/ ¢l aim 16,

means.and sai d mandrel neans include nmeans for limting both upmard and
domnmard movement of said mandrel ireans relative to said housing neans; and
sai d housi ng nmeans includes a dommmardly faci ng no-go shoul der forned

t hereon for |i mipoisrig idawnsaid magénehtmednsabelingvieted yedaf th® cvein ool

18. The device of claim16 or clajm 17, wherein said means for

bi asi ng sai d pl mgmbemrhdmn resaPaset 50| oabat hyei dowawaed MaABent o aid d
mandr el neans and sai d housi ng neans further include: (a) means for

rel easably secumﬂ#g ggmdefandrel neans in its upper position in said
housi ng nmeans, and (b) means gn sai d mandy el , nmeans and neans on said

housi ng neans cééﬂga@ééBFePFBY‘ EPEaAhR QU LE 21 R R SSAYE IHAUAD Hdhens i n

its Iomgr position |g]%%bqn203§&pgepgﬁp

(h) means for controlling fluid flow through said

equalizing passage.

L_/ 16. The device of claim 15, .wherein said means for releasably
iocking said housing means in said landing receptacle is
focking lugs .carried in windows formea in said housing
means and movable therein between inner, retracted and
outer, locking positions, and said mandrel means is |
provided with an enlargement thgreon engégeab]e with said
Tocking lugs when said mandrel means is in its lower
position to maintain them in their outer, iocking position
and to release said 1ocking Tugs for movement to their )
inner, retracted position upon said mandrel being moved to
its upper pos1tion, and where1n said means for closing the

lower end of said bore of sa1d housing means includes:



59 19. " The device of claim18. wherein said securing neans is one or
more shear pins disposed in aligned apertures i i ﬂ u ans and
sai d housi ng means, and wherein said seal maans”"ﬂmmum" HI mﬂen sai d
housing means and the inner wall of saigg | andingd réceptatle®is packing
rings carried on said housing neans, said device further including seal

‘means for seal {gg beLwBRY $8+01IRDEIRY BEANSuEHRES Ak bihwi-dreans. 20.°
The device of any one of clains 16 to 19, wherei-n said enlargenent on said

mandrel neans for manByan8htdosasdid Ogkidomémigsr i rel HEITegtPosaidon is an
external flange providing an abrupt upwardly facing shoul der at its upper
end engageabl e wi t h hoasingspeadsngaddwnwar dly facing shoulder in said *
housing neans to limt upward novenent of said nmandrel neans, and a '
downwar dl y and(biwar gegrign€or netlashoal seid aplug snemher wowkids Lesmi ng said
| ocking lugs to expanded | ocking position responsive to downward novenent
of said mandrel meandOWerapPPFeti@Rreto, said downwardly and inwardly

i nclined shoul der of said flange being engageable with a correspondi ng
upwardly and outwardly. inclined shoul der formed in.said housing nmeans for

imiting doynward moygreRL,of. SaETRIG! £, HiERe LS 1Y Qe85 9 NoUST g
means and said mandrel means include means for limiting
both uéward.and downward movement of said mandrel means

" relative to said housing meahs; and said housing means >
includes a'downwardly facing no-go shoulder formed thereon

for limiting downward movement of said device in said

receptacle. -

18. | .The device of claim 16 or claim 17; whe:ein said
means for biasing said plug member toward its iower_
position is a spring, and said mandrel means and said
housing meanslfurther include:
(a) means_for.rgieasably securing said mandfel means
in its upper position in_séid housing méans, and _ | Qj
(b) means on said mandrel means and means on said
housing means coengageablé,fbr releaéably
retaininglsaid mandrel means in its lower

position in said housing means.



means. 60 21. The device of claim19 together with claim 20,
wherein said mandrel nmeans is forned with an external annul ar recess. and
said flange for expanding said | ocking lugs is formed s 'Ul m' II nlll\m"l
pi eces which are then seated in said exteﬁﬁa annul ar

pi ecgs; being of hardened metal, and wherefn said nandrel means’ i s forméd
wi.t h @ | ongi tudi nal bore extendlng t her et hrough, and wherein said
equal i zi ng passage is provided by an equalizing port formed in the wall of

sai d housi ng ji@ans bel ops adé{,Wr&éllﬁch NYHMAS Sy . gngm i nner

equalizing port forned in said nmandrel neans for permtting f|UI low to
take place t hps hdr 081 Ghnd b NaRird Nendiet @i Dfspoticd heis1ngngans bel ow

sai d packing and the bore of said mandrel neans, and said neans for sealing
bet ween sai d aperitetesebmssaindl mmdirdloussarys andrearisl ihotisides meargsi | i ent '
seal ring carried in an annular seal ring groove fornmed in the exterior of
sai d nmandrel amdnehexsin stk el means iOMEqaiing hertieen swid resilient
seal ring having sealing contact.with the inner wall of said housing neans
at a | ocati orh@esing seeane@nd itheidlnen wadr @f saiudanddmici ting fluid

communi cation between said equalizing port of said housing neans and said
equal i zi ng receptacle is packing rings carried on said housing means,

said device further including seal means for sealing

between said mandrel means and said housing means.

'éf )
“ | |
20. The device of any one of claims 16 to 19,
wherein said enlargement on said mandrel means for
maintaining said locking lugs in 1ocking position is an
extérnal flange providing an abrupt upwardly facihg'
.shoulder at its upper end engageable with a corresponding_
downwafdl? facing shoulder in said housing means to limit
upward movement of said mandrel means, and a downwardly
and inwardly inclined shoulder at its lower end for
_ camming said locking lugs to expanded locking pos1tion
b.

responsive to downward movement of said mandrel means
relative thereto, said downwardly and inwardly inclined
shoulder of said flange being engageable wifh a |
corresbohding upwardly and outwardly inclined shoulder
formed in said housing means for limiting downward
movement of said mandrel means relative to said housing

means.



-61- pdrts when said mandrel neans is in its internediate position, and
said plug nenber is formed with a stem projecting-upwardly therefrom said
stem extending into the bore of said mandrel, an a mﬁaﬁr rinﬁ is carried

in an annul ar recess near the upper end of sald ring
preventing sand or ot her debris’ fron1sé¥%llng f N e morking:
parts in the | ower portion of the plug device. 22. The device of any one of

“clains 15 to 21, wherein said neans for releasably | ocking said )
- mandr el inits when ts upper
p05|t|on |2§Iudes }emﬁevgg é%yc% cﬁn%gﬁkc 95 he I%k IEin%éon sai d

mandrel MegRsreth) aﬁh h.saa& e ra&aé,ze&dnéw sai d plug
sal. er e

menber , trans €l ng nova etween an I nner p05|t|on
wher ein 'tahﬁuQBQaQSéEES %ahsﬁﬁadfyangédkarféfp&gdiﬁgls@fai 16&kiggoul der

on said mandrel neans to | ock said means to said plug nenber, and
an outer poagki 88 Whemetdnseparat8y £AJ6WEAPLEces tihtch dat@cthshoul der-; and
seated in said extérnallannular recess, said two pieces |
being of.hardenéd metal, and wherein said mandrel means is
fofmed with a longitudinal bore extending therethrough,
and wherein said equalizing passage is provided by an- . ;;
equalizing port formed in the wall of szid housing means. D)
below said downwardly facing no-go shouléer and an inner
equalizing port formed in said mandrel mezns for
permitting fluid flow to take place there:hrcugh between
the exterior of sald housing means below szid paqking and
the bore of said mandrel means, and saic¢ =eans for sealing
between said mandrel means and séid hous:ing means includes
a res1llent seal ring carried in an annuier seal ring

groove formed in the exterior of said mandrel means just

above said equalizing port therein, said resilient seal

ring having sealing contact with the inner wall of said /

housing means at a location below said eqﬁalizing port
thereof, thus prohibiting fluid communication between said

equalizing port of said housing means and said equalizing '

L

i
t



-62- (¢) a downwardly facing inclined cam shoul der formed—on——satd housi ng
nmeans for noving said transfer lug nenber to its inner T ' se
to said plug nenber being noved to its upper position. gmL"HMJmﬁﬂga@Ff
claim 22, wherein said plug menber is relgasable fromthe heusingn n
respgnse to a predetermnm ned downward | oadi ng agai nst said plug nmenber

wher eby said plug nenber is expell-able fromthe device. 24. The device of
claim-23, in conbination with a |anding receptacle conprising: (a) tubular
body means haviP@rhs behen esd bhdnardrohdieans nid |10 t Hes ctMigiftReiaty an
internal annular |ocking recess formed in the wall of said bore.

i it er medi at e t Roehttons a8d gsa b HH9 PP et dss HRAfe i B st

rel easabl e | ocki ng means on said plugging device, (c) an upwardly facing
annul ar no-go shb@d%i@ﬂ&bﬁzlwyéﬁwI%ﬁ%%‘%rﬁﬁbaﬁﬂ@_@-%i‘d‘“ the
pl uggi ng device for lgcatjng the sane in said Iandﬂ&g,receptacle. aq31-627

(d) a seal borepRrefohd thRM Ry &1y HiRaN g Tedesarried in

annular recess near the upper end of said stem, said wiper
ring preventing sand or other.debris from settling from
above into the working parts in the lower portion of the

plug device.

(7
22. The device of any <;ne of claims _15'to 21, _ wherein
sajid means for releasably locking said mandrel means in its
lower position when said plug member is in its upper
position includes:
(a) an uﬁward]y facing inclined lock shoulder on said
mandrel means;
(b) at least one transfer lug member c&rried by said plug
member, said transfer lug member being moVable'between'
9 an inner position wherein it is engageable.with said

upwardly facing inclined lock shoulder on said mandrel
means to lock said mandrel means to said plug member,
and an outer position wherein it is not engageable

with said lock shoulder; and



engageabl e by sai d neans for sealing between said hou5|ng means and sald
| andi ng receptacl e when said | ocki ng neans i s engage

recess. 25. A running t a plug
device in a receptacle in a well flow c®&ductor, ?HMM(”"”'HBB ulwlghaw ng a

t ubul ar housi ng having a bore and bei ng prOV|ded with expan
contractabl e | ocki ng neans, a downwardly facing external no-go shoul der

bel ow said | ogcki ng neans, seal means above said | ocking neans, a plug . ’
menmber cl osi né‘l he? ‘I"b‘\’/\'}b"fa%‘d dircdfiad 19sdd ngd samy St"Gb‘ﬂld&F fouaedg ona
mandrel having its Ip r end ortlon e escqped into said tub | ar housi ng, |
sai d mandr el haV|n§ah HBP rtE°dﬂﬂgrS§H& 5F80F5Fﬁg 49 fdly

f houl d d h cki

cxpanded | ocking poti 11on T1F @%éé&?@”ﬂ?ﬁrﬂig.e%%ﬁ&% 80 DR PHGScAmPER an
I id. I =

compr i Si ng; (8) bé’nu%,*%w%aﬁné fodbe ¥, BBETHEn."Cna Tor ot ;ggment' to

a tool string and a | ongitudinal bore therein opening downwardly, (b) a
core having its upper end portion slidably disposed in said bore of said
body, (c) neang, and sajd core fo n1t|n anEnent of

sai d core2 el atl ve o sal 2;‘}3%'&%%1 %, berem salé piug

releasable from the housing means 1n response to a
predetermined

downward loading against said plug memoer whereby said plug

member is expellable from the device. ~
24. The device of claim 23, in combination with & landing
recgptacle compriéing:
(a) tubular body means having a bore extending
~longitudinally therethrbugh,

(b) an internal annular locking recess formed ib the wall

o% said bore intermediate the ends of said tubular

body means engageable by said_reieasable locking means

on said plugging device, gv)

(c) a&n upwardly facing annular no-go shoulder below said
locking recess engageable by said plugging device for

locating the same in said'landing receptacle, and

-6-2'.



(d) nmeans biasing said body upwardly relative to sai d core—{e)—neans ___
rel easably securing said body nmeans in its upper positi ive to said
core; (f) a downwardly facing shoul der on said body mam@yﬂgﬂﬂtﬂ l”ufh
t he - upper end of said mandrel neans of s&43- plug devic " "

for rigfeasably engagi ng said downwardly facing shoul der of said fishing
neck to. support- said plug device and being rel easabl e responsive to | ocking
-said plug device in said | anding receptacle, the |ower end of said core
beconi ng engaged{ gy t s sidiad Plot@ PRFEn 3pdcedi dbbodyskeungooryrg FeEbBST
downward relative to said core to rel ease said neans securing sard body in
its upper position relmfdgeabtizebyt @ sdddme@npefort seail dngenasweagagang sai d
downwardly facing shoul der of said fishing neck to retract and free said
running tool for w thhbuavialg meawssaind gladd dendérg reewpogcbei dh@hugagvi ce
in | ocked and seal ed position, plugging said. |anding receptacle. 65 26.
The device of clai m 3pckiimgcaeinsatiisoengagbdaihasgdidgl oekepgacéecess. '
conprising: (a) t ubul ar body neans having a bore extending |ongitudinally
t her et hr ough, : : :

) *

25. _A_'runﬁing tool for'installing a
plug device in a receptacle in a well flow conductor, said
wr plug device having a tubular housing having a bore andi
L/ ' being provided with expansible, contractable locking means,
a downwardly facing external no-go shoﬁ]der_below-said
locking means, seal means above said locking means, a plug
member closing the. lower end of said tore of said tubular
housing, a mandrel having its ldwer énd portion telescoped
into said tubular housing, said mandrel having a fishing
neck at its upper end providing a downwardly facing
.shqulder, said mandrel having means for moving said locking
means to expanded locking position in response to said
\,/. mandrel being moved from an_upper.tola lower positibn in
- said tubular housing, said running tool compfising;
{a) body means having means at its upper end for
attachment to a tool string and a longitudinal bore

"therein opening downwardly,



(b) an internal annular |ocking recess formed in the wall of said bore.
I nternmedi ate the ends of . sai d tubul ar body neans engageabl € by sai d

rel easabl e | ocki ng means on said pl uggi ng devic dly facing
~annul ar no-go shoul der bel ow sai d | ockiffg recesﬂmmmmammmﬁmai d

pl uggi ng device for locating the sanme in said | aidi hg ¥ ecepttacke, and (d{;
a seal bore portion spaced above said | ocking recess engageabl e by sai d
‘means for sealing between said housing neans and said | andi ng receptacle
when sai d |@cki ng dEanshavd ngndagedppersaind lpockiieg sdddsdly2disposed A
device for installation in a landing nipple in a well for preventing flow
therethrough, sain sited derienoifudiarid &odgusi ng carrying seal neans and |ock *
means for sealing and | ocking the device in the |anding nipple and having a
pl ug nenmber{ mpumeahsoron tsaildoheusdng Rod Isiaridt s@reodgirt ddmm&l ngovenent
relative thereto between | ower and upper positions and wherein a nandrel is
reciprocabl e |r1mdweﬂamusmﬁgSbeﬂwsomearbéaéﬂvpoiptﬁéhdmheﬂéhn it maintains
t he | ocki ng neans | ocked in the _| anding ni pple and_an _upper position in
“which it perdi t Means (bd@isigamsadd bgdy UPEPF&&ﬁf redmti¥ektAgSpddi £P5R+t o

- releasin osition and
J %e) means releasably securing said body means in its upper

position relative to said core;
(f) a downwardly facing shoulder on said body means —_—

engageable with the upper end of said mandrel means of fi)
said plug device; and :
{g) means for.releasably engaging szid downwardly facing
shoulder of said fishing neck tc support said plug
device and being releasable responsive to locking said
§1ug device in said landing receptacle, the lower end
of said core becoming engaged with said ciug member,
and said body being moved further downware relative to
said core to release said means securing said body in
its upper position relative thereto and to permit said
means engaging said downwardly facing shoulder of said-
fishing neck to retract and free said running tool for
withdrawal from said plug device, leaving safd plug

device in locked and sealed position, plugging said

landing receptaclé.



wherei n when the mandrel is in its |ower (Iocking) 6BETITzﬁT:ﬁﬁTTTﬂ§‘ﬁFUQ
menber is noved fromits lower to its upper position ’mu Mi sure
t herebel ow the plug menber will automatically becone 'I§ 'ﬂmmlﬂmﬁdrel
and will not permt the mandrel to be lifted to its upper (tinl bckd ng) :
posiition. 28. A devi ce for pIuggin&sa wel | flow connector constructed

ot erence’toBhe acconbany RRuihpor-gEaLEcts ™ N SonbEREti AR IRI AR LT

reference to“the acco 9. _ nning tc
nstalling aRhigndeYLe8olicle! E6fBEACLAGLN @ wel | Tl ow connector
gonstructed and arrange or use and operati-on substantially as described
herein with refeggice QplharascaPPABYhETnEY fMy "dSbore extending
longitﬁdinally-therethrough,
(b) an internal annulér locking recess formed in the
wall of said bore intermediate the ends of said
tubular body means engageable by said releasable

locking means on said plugging device.

(c) an upwardly facing annular no-gO'shouldér below

;:/.

L,; said lpcking recess ehgageable by saidé plugging
_deﬁice for locating the same in said landing
receptacle, and

(d) a seal 5ore pdrtion spaced above said locking
| recess engageable by said means for sezling
between said hbuSing means and said landing
receptacle when'éaid locking means is engagéd in
said locking recess.
_ 27. A device for installation in a landing nipple in
_ _ _

a well for préventing flow therethrough, said device
including a hoﬁsing carrying seal means and lock means_fo:
sealing and locking the device in the landing nipple and
having a plug member mounted on its lower end for limited
longitudinal movement relative theréto between lower and
upper positions and wherein a mandrel is reciproCable_in.
the housing between a lower position wherein it maintains
the locking means locked in the landing nipple and an

upper position'in'which it permits the locing means to



* c L M S *

retract from locking position to releasing position and

66

wherein when the mandrel is in its lower (locking)
position and the plug member is moved from its iower to
its upper position as by higher preésure therebeloﬁ the
plug member will automatically becpme locked to the
mandrel and_ﬁill not permit the mandrel to be lifted to

its upper (unlocking) position.

28. A device for plugging a well flow connsctor
constructed and arranged for use aﬁd'oberation
substantially as described herein with reference to the

accompanying drawings.

29. A running tool for installing a plug césvice in a
receptacle. in a well flow qonnectbr constructed znd
arranged for use and operation substantially as Zsscribed

herein with reference to the accompanying drawirn

(9}




