-1- LOCKI NG DEVI CE FOR WELL TOOLS 2158125 This i'nvention relates to well:

tools and nore particu- larly to devices for rel easably anchori ng

wel |

tools in well flow conduits. Locking devices for anchoring well tools in

fl ow.conduits of wells have been used for many years. Many such

| ooki ng

devi ces varry Keys or |ocking dogs whicn engage in specially prepared l'ock

recesses @y configurations forned in specig |anding receptacles

made upyg t-he tubing of these wells. 'Normally, a.specially prep
wal |, ade snooth by honing, is formed adjacent the |ock rece
gener al medi ately therebel ow so that when the keys or dogs of
| ocki ng device are engaged LOCOKING MBVICE rECRSWEELOTOOLS | andi ng
receptacle, resilient seals carried on the Iocking device will be
engaged with the snmooth bore wall imedi ately therebel ow.  The fol
S. Patents disclose | ocking devices and/or |anding receptacles th
2,673,614 3,419, 075 4,043, 392 3, 208, 531

3,472,070 U S. Patent 2,673,614, issued to 1. AL MIller on March

or nipples(“
ared bore
sses and
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Isealingly
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30, 1954,

di scl oses a | ocking device having | ocating keys which are engageable in a

specially prepared | anding receptacle which is connectable into t
string to forma part thereof. ' )

he t ubi ng

This invention relates to well tools and more particu-

larly to devices for releasably anchoring well tools in well

flow conduits.

Locking devices for anchoring well tools in flow conduits

S5f well:s nave been usea for many vears. Manvy such lesking

devices carry keys or locking dogs wnhich engage in specialily

prepared lock recesses or configurations 4ormed in special

landing receptacles or nipples made up ih the tubing of these

wells. Normally, a specially prepared bore wall, one

made

smooth by honing, is formed adjacent the lock recesses and

generally immediately therebelow so that when the keys or dogs

of the locking device are engaged in the locking recesses of

the landing receptacle, resilient seals carried on the locking

device will be sealingly engaged with the smooth bore

immediately therebelow.

wall

The following U. S. Patents disclose locking devices

and/or landing receptacles therefor.



These locating keys are formed with a pair of-external bosses, the |ower
end of the upper boss being provided w.th.an abrupt domnmardly facing -

| ocating shoul der which is engageable with a correspondi ng abrupt upwar
faci ng shoulder forned in the | anding receptacle. This |ocking device

| onered into the well until the abrupt shoul ders on the keys and the

Iandlng recepta to arrest,t mard nove e devi ce ih

t condui t ice is the ted to ex ing dogs on
he_sel | d g AR het ﬂﬁ% Pfted ”Saha9 E d

‘the device into 3 Iq&hb ngagenment %9 aqgecklng recess forned in the

| andi ng recept acl’e Patent 3, 1) %3 I ssued to Jack W Tanpl en on

Sept enber 28, 1965.c Thist S@i ﬁséuégct‘bnﬁ gwp,&g@)é gg ke¥sn

configured S|n1larly to t s I'ng device o ust

ment i oned 3ion LR ! e dcedodSs Cé)niéélkl{ﬁéi d\évbhcé"\ﬁ)a%hér mababﬁzﬁéeﬁe Ehenyemer
one of which is prOV|ded at its lower end with an abfupt downward Fy faci ng

| ocating S'E@Ub‘ik@l’age-gblse|maélét£b§f@lliﬁeﬂiré a£E§208A8 RgWrbBeBtacle which
correspondi ng abrupt upwardly facing s in a specially prepared

| andi ng r ésepbanectablé mﬁtaiwm/ambmyesremn@fté heokmcki pgrdevheeebti.t he
flow conduit. In this particular device, however, a -3- special running
tool is uThesgedocatinerkeys drekiormedvwithcanpaireb§ ekteunghlt heskesdi ng
receptacle and then to lift it upwardly therethrough, and this upward
novenent Bhepdrser Iendiaf cthe grpReX thegs ulpgnn@epngvmgér wdthnao abgupitppl e
the second tinme. In this case, the |ocating keys al so serve as
downwardly fac1ng locatlng shoulder which is engageable with a
o’ corresponding abrupt upwardly fac1ng shoulder formed in the
landing receptacle. This locking device is lowered into the
well until the abrupt shoulders on the kevs and *=ne landing
taceptacle engage to arrest the downward movement oI the device
in the well conduit. The device is thereupon lifted to expand
locking dogs on the device into locking engagement with a
locking recess formed in the landing receﬂtacle.
U. S. Patent 3,208,531 issued to Jack W. Tamplen on
September 28, 1965. This patent discloses a locking device
KJ having keys configqured similarly to those of the locking device
of 2,673,614 just mentioned in that the key is configured with
two external bosses, the upper one of which is provided at its
lower end with an abrupt downwardly facing locating shoulder.
This locating shoulder is engageable with a corresponding
abrupt upwardly facing shoulder in a specially prepared landing

receptacle to limit downward movement of the locking device in

the flow conduit. In this particular device, however, a



the | ocking keys. U S. Patent No. 3,419,075 issued to Norman F. Brown on
Decenber 31, 1968. This patent discloses a nechani smhaving | ocating keys
coppTonur ed nmuch |i ke the |ocating kéys ment i oned herei nabove but al so

ha means thereon for retracting the keys. to,di sengage their abrupt

| 003 9 shoul der froma corres- ponding snoulder in the | anding receptacle
of the well tubing. U S. Patent 4,043,292 issued to Inre :. Gazda on ;
AucusiPeaial opgnnimgi sopdt 2Rt Udiiddizeseson hawar ity Insking | denichag key?J
provided with several external hosses, and these keys are provided with two

oppoFamRietety nghsaeahgEhe. 1aRdipgy SeseRtacti ARt cthen Vo thifbuibose of
sliding a ieeve valve fromitsg usper positjon to its | ower position when
Uhe dRHARATEL tRSFSFRERUER. ¢ ABS) ERdiSnyBMasS SQUATIRRS &F SRAEES SERFy above
th A . . ) e he. g

i ppis AT fof HErY hd Poneh Re'taf, d8Ustad JARTHEL 14 cBhe "0,

posi tj.o [|s partigulLa se h 1. Y I nteols

admi sgsﬁé(;bnné)Pt%rE%f rof%f }:glyé F?%%’atg%nﬁ‘roaaﬁqi'ﬂ% klsérfsg ?ejf%@r%%:e\g?a% e assenbly
SO tWﬂe‘%ﬁEEfﬂ Ikggspressure conducted fromthe surface can be used to
control a sur é%e control |l ed subsurface safety valve for protection of

the wel | . gheskeyge@he!ibs 404198 0915 ils¥iued s N Ml BN SER1 AT 1O
t hat taught in patent 3,419,075 méntioned herein- above. U. S. Pafent No.

3, 473 idhbesUst, t 29BBYI dr¥i sSCRRRAWR! iR 1GNP rdundPP8n HAb sngat ent

di scl oses a | andi ng recep- .
locating keys configured much like the locating keys mentioned 'LJ

hereinabove but also having means thereon for retracting the
keys to disengage their abrupt locating shoulder f£rom a2 corres-
pending snouider :n the landing receptacle of the well tubing.

U. 3. Patent 4,043,292 issued to Imre . Gazda on August
23, 1977. This patent aiscloses a well tool having locating
keys provided with several external bosses, and these Kkeys are
provided with two oppositely facing.shoulders.' The keys on
this device serve the purpose of sliding a sleevé valve from
its upper position to its lower position when the device is -
installed in the landing nipple connected immediately above the ~
sliding sleeve valve. Wheh the device is removed from the
landing nipple, the keys will slide the sliding sleeve valve
back to its upper position. 1In this particular case, the
sliding sleeve valve controls admission of control fluid from a
control line into the receptécle assembly so that control line
pressure conducted from the surfaée can be used to control a

surface controlled subsurface safety valve for protection of



tacl e for well conduit, this receptacle being provided with an annul ar

recess providing a pair of oppositely faging abrupt shoulders. A |ocking
device is al so disclosed having one set of keys pivotally nounted :
ry

device so that one end of the keys projects outwardly beyond the pe
t hereof and engages the recess to Iimt the novenent of the | ocking device

in ene digiCtydm i n +HE kaPdi B8 ERGEPHRGIRe2RE e r%%%%’l‘i:e??t'tpfa iﬁ?ayréaer

piwgfally mounted to the device and one end thereof wnicn lTikews

proj ect s st Ml o beygede highpes hppakknel 3t, h@%\#'sc'ﬁ\eamw&?&éhfhi he
recess to limt novenent of the device in the other direction in the

| andi ng raasepg.acl e. Wile the upper ends of the keys project outwardly,
their inner ends project inwardly. A prong is noved into the bore of the

device to engadk t$he PatenofNohe3lkeye,ohioch spuedeto iDawarIy, TMbrddwes1pi vot
the keys to recess disengaging position. To limt novenent of the device in

the recepiracictoberilderlgépect This pheekeydiesndoagest e landirig dwndpler
either at the upper end or at the |ower end of the recess. None of the
prior ar ttagd wehl veorduippl thast recepaacilieabetiagc iperovd dest kiitcth davi ce
for releasably anchoring a well tool in a well conduit, said |ocking device
having | AERRL £4e8ES AFeWidangpai Paist ofopppssisely faaing almupk | ock
brupt | GO R trer O TSk FaRGPRY FBoAS: 24F6 OhSCROSRS PatTIane HAY
Locking 4GS PV &1 P 22509 JEBE" ¢h3" aBL32e"Lo®3Hh ¢ UHYE WhdDE the
&u’ keys projects outwardly beyond the periphery thereof and
encages the recess to limit the movement of the locking device
tn one direction in the landing receptacle and a second set of
keys pivotally mounted to the device ana one end thereof wnicn
ilrewlse projects outwardly beyond the periphery cf the device
ané engages in the recess to limit movement of the device in
the other direction in the landing recepﬁécle. While the upper
ends of the keys project outwafdly. their inner ends project
inwardly. A prong is moved ihto the bore of the device to
s engage the ends of the keys which project inwardly and thus
pivot the keys to recess disengaging position."To limit
movement of the device in the receptacle in either direction,
the keys engage the abrupt shoulder either at the upper end or:
at the lower end of the recess.
None of the prior art devices with which applicant is

familiar teaches a locking device for releasably anchoring a

well tool in a well conduit, said locking device having locking



outwardly and having a nechanismincluding a retractor sleeve for

retracting the | ocking keys,

rel easably locking a well tool in a regeptacle in a well conduit, sai
receptacle having a pair of opp05|tely faci ng abrupt shoul ders thereln >
sai d devi c&e¥prwtthg:a a.pairubafar oppraditklyeafaciagi ngblm:plts QdKhe

| ower end tgﬁﬁéiﬁefé"tﬁ@féﬁﬁn@ﬂ%ﬂ?éaﬁ &Bbkth08| SQr ofl%%gkn SS C

on sai d mandr el
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shoul ders “of said receptacl e;

a position
d. key r

f th d ab
A ol LA 104, heRber, Faty RARALER nBARS.

to rel easing position in response to upward
of the retractor sleeve relative to said keys., there being
bl e cammi ng surfaces on the keys and the retractor sl eeve.

4 to the present invention there is provided a device for

d

arrled

WPel  shedldepposinely flam&lglgabrupt
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k9rking nkewovabl e
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camming surfaces on the keys and the retractor sleeve.

mandr el

a

According to the present invention there is provided

device for releasably locking a well tool in a

receptacle in a well conduit, said receptacle having a

pair of oppositely facing abrupt shoulders there1n. said
device comprising: '

a.

b.

tubular mandrel means having means on the lower end
thereof for attachment of a well tool;

locking keys carried on said mandrel means, -said
locking keys having a pair of oppositely facing
abrupt shoulders engageable with said oppositely
facing abrupt'shoulders_of said receptacle;

means biasing said keys outwardly toward a position
of engagement with said abrupt shoulders of said
receptacle;

key retraction means carried on said mandrel means

and being movable longitudinally relative thereto
between upper and lower positions, said retraction
means having camming surfaces thereon engageable
with corresponding camming surfaces on said locking
keys for moving said keys to retracted position
responsive to upward movement of said retraction
means relative to said mandrel means; and

resilient seal means on said mandrel means sealing
between said mandrel means and said receptacle.

:;



I
-6- Reference is now made to the acconpanyi ng drawi ngs, in whjch:- FIGURE 1
is a longitudinal view, partly in section and partly in elevation, of a-
devi ce constructed in accordance with the present invention, FIGURE 2
IS a | ongit udi nal sect i onal view illustrating a | anding receptac ;
suitable for receiving and | ocking device of Figure 1; FIGURE 3 is a
cross-sectional view taken along line 3--3 of Figure 1 but show ng the
mandgel only without the keys and springs. FIGURE 4 is. a cross-sectional
view taken along line 4--4 of Figure 1; Ft@&JRE 5 is. an exploded view in
perspective show ng the relationship between the keys and the _
| ongi t udi nal |y novaReEe&8PTet RcRPYgMeA8e O e RSEPBEYNYiHRE h8rREFEIBrOM
t he | andi ng recept ac| e. - Referring nowto Figure 1, it will be seen that
t he | ocki ng dev’i"gé"qb‘fcg'th‘i s invention is indicated generally by the nuneral

10. Locking devi - b d t | b] h Il tool in.
[ andi ng rcept acl o SRR Fatdi fy FeREpPaaraet: e HA L 4725k B g

receptacle 11 'éhdnmﬁartly in elevation, of a device constructed in-

accordance with the preéent invention;

FIGURE 2 is a ibngitudinﬁl sectional view
illustrating a landing recepﬁacle sditable for receiving

4 and locking device of Figure 1;

FIGUREl3 is a cross-sectionél view taken along line
3--3 of.Figure 1 but showing the mandrel only without the
keys and springs. |

FIGURE 4 is a crossrsectional.view taken along line
4--4 of Figure 1;

FIGURE 5 is an exploded view in perspective showing
the relationship between‘the keys and the longitudinally
movable Kkey retracting sleeve for disengaging the Xkeys

from the landihg receptacle,



up in a tubing string 12 at a desired location. If desired, a pluraltty of
I dentical |anding receptacles can bg _made up in the tubing string at ’
spggeqfapart sel ected | ocations. Landing receptacle 11 is provided with a
bore :13 in the wall of which is formed a pair of internal annular recesses.
The upper recess is indicated by the nuneral 15 and the | ower r.ecess by the
nu 17. The upper and | ower recesses are spaced apart a short .
dis , leaving an internal flange 19 therebetween, providing a pair GH
oppo ely facing abrupt annul ar | ock shoul ders 20 and 22 as shown. The
upper end Befele imgpawow deeFidure nkl i hedwiblabel seandthatattey as at 24
while the lower end of the lower recess is correspondingly inclined . ,
i nwateFyingddesisraod this saurentions. iBelndicatedogeneraddysb®6, a portion
of bore 13 is reduced in dianmeter, as at 28 and is provided with_a snooth
sur f 5Be pEmBEadedOi-nglPdigyddrhirectl mavRe cafefclooretR@SRBNI ng device
10 as mLII be sien. The device 10 has a main nenber or mandrel 30 having a
cent ?3FRB6r 8 ¥8idotoodndicd ARNIinY F9eRPEaRI Rt BRGhgAS LAPSANInedi ate its
ends, the nazdr l, 30 is .prquvided W%%hl?qyfxternal agnuhar ecess 34 in
whi cheSeBFaAFAF; ?& G A g R anding EeFPPEACLR AlmdfnBA%0 be
explained. . T er, rtj f. the ﬂ?ﬂ? I | educed .in.outside
di an‘?e*erggag gﬁbgglear%&ﬁsntg’f f}?t %etr J:ed ucedé‘?nlgo%?{élfa{e"di gﬁef‘g?légdzﬁt 210
pr ovy i oWg- . Iy, fraGi dnel %k) ar oyld 2 ng an
upma#gfgg%gg'néqaﬁpggglsagUﬁﬁer5ﬂ§;%ﬂf % s%%ulﬁ%? g% ﬁédgpg e na N
the tubing string at spaced-apart selected locations. Landing =;J
receptacle 11 is provided with a bore 13 in the wall of which
is formed a pair of internal annular recesses. The upper
recess s indicaced by the numeral 15 and the lower recess by
wnr numerai 7. The upper and 1ower recesses aré spaced aparz:
a snhort distance, leaving an internal flange 19 therebetween,
providing a pair of oppositely facing abrupt annular lock
shoulders 20 and 22 as shown. The upper énd of the upper
recess is inclined upwardly and inwardly-as at 24 while the
lower end of the lower recess is correspondingly inclined
inwardly and downwardly as seen at 26. Below the lower recess
26, a portion of bore 13 is reduced in diameter as at 28 and is
provided with a smooth surface to be sealingly engaged by seal
means carried on the locking device 10 as will be seen.
The device 10'has a main member or mandrel 30 having a
central bore 32 for conducting fluid flow therethrough. Inter-
mediate its ends, the mandrel 30 is provided with an external

annular recess 34 in which a plurality of locking keys 36



snort distance above annul ar recess 34 i n?whieh the keys 36 are carri ed.
Bel ow t he recess 34, the mandrel iS-reduéﬁd in outside dianmeter as at 46
and threaded as at 47. The mandrel is forned with external annul ar recgEs
48 as shown, and this recess serves only as an expedient in the machi
of the nangrel in awy tnat will be described later. Below the reces

IS a snea [ l.e 49, and the | ower. ena or the mangrel is reduced in
di anet er 5‘% ?ﬁr‘%&&éjd"e&aatmaé’d‘q‘ t"aﬁ%aﬁ%‘:ﬂlqﬁ dg were ‘E%?rsa?rﬁh?emﬁerr

| f d h k | ,
sarety varue REpBANIE g GEAUE] dn AP e dieser TaReat 78, End L]
tnat an exherRdle fr g,d %Jt%fltd %rﬁlt{@r b.%f dd ;ﬁ é"ﬁf)&{n egu8§wn-

portion of the nan t ne ann recess nla

external {haaag &%amgl qfrrcmme ramltae:t GEL e r@feﬁ?}»ﬁl a@s%éb ecess

48. A plurality of |ongitudinal grooves 60, as seen in Figure f or med

n the f|886eRgSaERNScORNYIGSn d41C UBHR, drdiPlddy o LT EpatEa tree

such | ongi tudi nal grooves 60 because three I ng ys 36 are used. I t
may nom1bsnseendhb&hnberﬁbwgetbﬁduﬂlﬁtdéﬂéﬁﬂ 3¥W¥H“¥hf3htiﬂéuﬂgy§h§6|QP@r
fl ange 58 can be acconplished with greater ease after the recess

t her ebel ogahaseBeen formed. Qther than this, the recess 48 has no purpose.
The | ocki ng keys 36 have their surface configured to correspond with the
profile of the BaidwWwngheccesess f3dr,mtthe mandrel is reduced in outside

o diameter as at 46 and threaded as at 47. The mandrel is
haed formed with external annular recess 48 as shown, ahd this
recess serves only as an expedient in the machining of the
mandrel in a way ~hat will pbe aescribea later. Below the
1eC28S 4% zs_a shear pin nole 4Y, ana the lower ana ot =ne
manarei 1s reducea 1n diameter and threaded as at 50 for
attachment of a well tool 52, which well tool may be any
su;table flow control device or the like duch as a plug,
sarety valve, regulator, choke, equalizing seo, or the iike.
It 1s seen that an external flange %6 is lLeft remaining
k,‘ between the upper reduced portion of the mandrel and tne
annular recese 34, apd another similar external flange 58 is
left remaining between the recess 34 and the recess 48. A
p;urality of longitudinal grooves 60, as seen in Figure 3, are
formed in the flanges 56 and 58, and in the device illustrated
there are three such longitudinal grooves 60 because three

locking keys 36 are used.



the I anding receptacle 11. Thus the tQcking keys are fornmed with upper and
| guer. bosses 64 and 65, respectively, fwhich are suitably chanfered at their
'=ﬁqﬁg'fries as at 66 and 67. These chanfers serve as gui de surfaces for )
gﬁ?i.ng;{he keys past obstructions while the device is being | owered into
or wWith- drawn fromthe well tuoing and al so for guiding the keys into and
out of the |langing receptacle. Between the upper and |ower bosses 64 an

65 is a reddsPays N \R&) FRERIPPRA L FRITPHDR T LABr FPIisAR itiadulgte@oy e and” 70
which face in opposite direc- tions. The profile of the key then is shAped
and 8Pz E&hropgdythes Joate s £ 1ang$r o8 | Fanobe ABCPRRALShede vdfha@r@ater j s

of 't RESEAAREST I FERATE VRCTLERReLEY BEBORRSD AACAd nOWHRIr nal
flangga 9t91fist hetﬂearl,cg‘{%esr g‘ﬁéfﬁﬁp L’ﬁ%ﬁﬁgﬂégggﬁt he abrupt shoul ders 69 and 70

of the key caf engage 0 and 22 of the receptacle. At

the-r ccossabe ST KV 158 Bl ngReChpk RS E YRl sgur REPCLCC 10

t he i r . acl I

ot r oot ESPRRAR iR Qg Meqffye AP Pl (EERRLAG FocestlsMitmdd A i 11
the aRheuRandield deiceptacaind P2 ofThbe tReepbeklifg kayls ke ioduei ded with
a recess 72 on’its inward side, and a flat or bow spring 74 is disposed in

t hi swieaeuppid dHaSRsdhodeyss o5 Vard! §5aaE sheemitea B idh are

suitably chamfered at their extremities as at 66 and 67. These ;}
chamfers serve as guide surfaces for guiding the keys past

obstructions while the device is being lowered into or with-

Ch
4
i

z«n from the well tubing and aiso for guiding the xeys into
aﬁ:'out of -he lanaing receptacle. Betweenlthe upper and lower
bosses 64 and 65 is a recess 68 providing upper and lower
abrupt lock shoulders 69 and 70 whiéh face in opposite direc-
tions. The profile of the key then is shéped and sized to
correspond to the profile of the landing receptacle. It is
readily seen that the Iocking keys 36 may move outwardly into
the profile of the landing receptacle, the recess 68 accommo-
dating the internal flange 19 of the landing receptacle so that
the abrupt shoulders 69 and 70 of the key can engage the abrupt
shoulders 20 and 22 of the receptacle. At this time, the
external bosses 64 and 65 of the keys will be disposed.in the
recesses 15 and.17 of the landing receptacle. Thus it is

obvious that the key cannot move out of the landing receptacle



angl e of about 10 degrees to the horizontlaD, and while the ends of
mandrel recess 34 also converge inwardly at an angle approxi mating
degrees, such surfaces are first fornmed frusto-conical in shape. The
-aces of .tne keys are flat, that is, the surfaces 6 and 78 are pl anar
surfaces. accordingly, the three ears or Lobes of ne external flanges 56
and 58 bebREdA % dif tnetnagtedy s dEt nkts akrypEoshpwldees 6Pt and| AP
surfaces. Tgise flat surfaces are indicated by the_ reference_nunerals 80
and 82 anfilidrenPitkdRites fafQ iwidd Lhe abhguRt oshapliens ndf ea)d182qefr Ebs.
These inclined,surfaces on the ends of the keys and on the flanges provide
for betteF®SRBFES1Sti mate contact and provide greater bearing area,
enabling the | ogking,.device 10 ¢ t hst.and greater xi al , | oads

| ' | d
thFreon afs ahre FICP &erH?ssﬁfPe‘”?ﬂ?va e‘f'éﬁ?ji%l fe%?]ﬁ Ez’?a%?OEESt F\ngéafggﬁerhe
t t t, . 1 R 1
serve not 3B B3SO SVDIEHHY oh st 71 SHURRE o rCR e FOGRLa: “HBo! t 1 ons
when “”deBi%Etégwgg\%a%%t%g%}gatédffda@%ff"f&ﬁ éi‘?@éhxéﬁ?d?@in the keys

out wardl vy, vice s urnder an axi oad, “these tilted

surfaces at thergadypdled ihdApudl 1td £des 0P dmuard bBCLAR! Kays

shoul ders in the landing receptacle. Thus the load is transmtted through

the mat edegh@82GeSYnhaGALy AN A &f 590&belaeae%989sf£aﬁhbae key to
the | andi ng recéptacle through the mated abrupt |ock shoul ders of the keys

and the rggepkaaltdl , Bamdiss idle tHé edd® of the mandrel recess 34 also
,\J\ ’

converge inwardly at an angle approximating 10 degrees, such
surfaces are first formed frusto-conical in shape. The end
faces of tne keys are flat, that is, the surfaces 76 and 78 are
clznar surifaces. Accordinqiy, tne three ears or lobes of =:he
external flanges 56 and S8 between which the Keys are confined
are also provided with flat surfaces. These flat surfaces are
indicated by tne reference numerals 80 and 82 and are likewise
inclined at a angle of approximately 10 aégrees. These
inclined surfaces on the ends of the keys and on the flanges
gzi provide for better, more intimate contact and provide greater
bearing area, enabling the locking device 10 to wighstand
greater axial loads placed thereon as a result of pressure
differentials acting across the device.

The tilting of the planar surfaces on the ends of the
keys and on the mandréllserve not only to ensure that the keys.
will remain in their outer positions when under load because

these tilted surfaces tend to cam the keys outwardly, but when



mandrel and keys can withstand a triiendous | oad in either an upward or a

domnward direction. In order to rel ease the keys from |l ocki ng engagenent in

t he,"JBRAY ng receptacle, they nust be retracted. The nechani sm for )

retrfd ng the keys to releasing position wi.ll now be explained. A

retr. ot sleeve is indicated generally by the :eterence numeral 100. In
gure 1, onpe of the keys 36.iS snown so that |ts relation to the

ret r%ﬂﬁ o‘?e%*‘é%vbsrrﬁ?dﬁé apeaxipd 1eaf.i thesguitd Bed A4F IaSES sabrive ded™ |

with | s or .ears. 110, iach havi ng an upper surface roviding a
cam 'ehe"fRvenalEsas Ehiial e Foyard SRRASHRS SOUISRE B her ram
116. fion, each f rOV|ged w th . a pair Iateral tabs 120. The
key %? rg%?%’r"%l EeGeP$a6 ¥s VFdE enilPRY; Hrseé"ﬁ'}ﬂb‘rtst% £heeReR hese

fi ”Q{;Hé f PQEEP Qggwgest BEokC¥RedR inﬁé%'le%oL ﬂafa gﬁf&u“ When
t he rac or and eys are asse on t as s I n

Fi g gmee,; g, keys gsgdgs&drégﬁg&?gg&goeﬁgxuﬁw ol ,nb J 'WEF% +9&5ch

ridi ng W ngs an s on € seen

fi ”%q{ot}féefﬁzgfot’h eﬁiﬁ%tgna QﬁberEegQ‘A@&e"."' ”%éﬁ@datﬁ@%f‘s{) 8 he OF

upper W ngs retractor eve 100 is y nmounted upon the

manGisldmél hahd Skéy9964A ¢2BndtaRasadthenenabulshaderlSin et hgntretract or
sleeve is inits [ower position shown in Figure 1, the keys are free to be

MoV espbwHid oersl Jowndsrdt8erbtesonl bow spring or flat spring 74, and in
this position, the wings 127 of the fingers are in a position B
In order to release the keys from locking engagement in ;H;
the landing receptacle, they must be retracted. The mechanism
for retracting the keys to releasing position will now be
explained. A retractor sleeve is indicated generally bv the
tererence numeral 130, Iﬁ Figure 1, ane 2f the kevs 36 is
shown so that its relation to the retractor sleeve may be
seen. As seen in Figure 5, each key is provided with lateral
wings or ears 110, each having.an upper sgrface providing a cam
surface 112 which leads upwardly from a iower ramp 114 to a
higher ramp 116. 1In addi;ion, each key is provided with a pair
of lateral tabs 120.
The key retractor sleeve 100 is provided with three
fingers 125, and these fingers are disposed between the keys
as is clearly shown in Figure 4. When the key retractor aﬁd
the keys are assembled on the mandrel as shown in Figure 1,
the keys are held in position by ears on the fingers, over-

riding the wings and tabs on the keys. Thus, it will be seen

that each finger 125 is provided with a pair of lower wings 127



fo engage the lower ranps 114 of the keys and-thus limit out.- ward
of the'keys The tabs at the upper ends dfdt he keys are engaged by (thd
upper wings 128 of the fingers to also linit outward novenent of the—keys.
Wien the key.retractor sleeve is noved upwardly relative to the keys, :the
cam surface 130 at the upper inner corner of the |ower w ngs 127 engages
the. cam sinid agepdi2 88 LppeV Oﬁﬁg%l(lz%f t Rk REY Ak LR S 416 eV 140 T O
caqbthe keys inwardly to rel eased position in which the upwardly facing
abript sheliéeplyOmotntea kpyn ehlel manarie 1l hd tioviverdingd e 185 abi spésed
shoul der 22 of the | anding receptacle and thus permt the | ocking device 10
to be novesitweear dhg Reysof Whenl ah@ @ tractpirndledws tenixyaitd rDowdhe
wel | . When the retractor sleeve is again noved to its | ower position shown
in Figurepdsitienksjiowni in Rdgumebd ,f the tkeyse ane/dikrdeo tdhiche maved out-
expanded position -under the bias of spring 74. O course, in this position,
t he keys m@ediyeenderbEhanbédsipﬁab@hysﬁuﬂﬂgjQﬂuﬁkaQnsmtﬁmmr7acean®61mr 67
meet with an obstruction while the device is noving through the well

t ubi ng. thmvmanumnve#bnt wahgishd 2depfr dtheadinget e 100 appesihion
mandrel is limted b gﬁgenent of the retractor sleeve's flat surface

140, for ned %‘é’iﬂ%ﬁnt &r T8R@S dit4 I?ef ity dvays vt ties ubifd B Qutaci ng
shoul der 44 on the u f the dr el flan wa enent of
the retrt@ed 'E‘P%%Wé Oefr égét ﬁﬁ!st'o r’r"érﬂfr at e |"H?Q%’8 'héj% %énﬁ‘é? now
to be deggrlbegre engaged by the upper wings 128 of the fingers to also

&J' limit outward movement of the keys. When the key retractor
Sleeve is moved upwardly relative to the keys, the cam surface
130 at the upper inner corner of the lower wings 127 engages
~h2 zam surface 1i1Z on the wings 110 of the keys and coacts
thesewlth to cam the keys inwardly to released position i
which the upwardly facing abrupt shoulder 70 on the keys will
clear the downwardly facing abrupﬁ shoulddr 22 of the landing
receptacle and thus permit the locking device 10 to be moved
upwardly out of the landing receptacle for removal from the
well. When the retractor sleeve is again moved to its lower
position shown in Figure 1, the keys will again be free to be
movéd to their outer or expanded position under the bias of
spring 74. Of course, in this position, the keys are free to
be moved inwardly should their guide surfaces 66 or 67'meet_
with an obstruction while the'dEVice is moving through the well

tubing.



The
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t he
176,

downwar dl y exten

retractor means includes the retracter sleeve 100 and the fishing neck

e upper end of the tubular rdi®actor sleeve as seen in Figure 5is

khly threaded as at 150 for attachnent to the | ower end of the
'neck 160 which is the uppernost piece on the device 10 as seen in

1.. The fisning neck 160 has a bore 162 whicn is enl arged as at

Lo b PBehngc MoYRRERS 30 ehE Y fracke s f?%%%'?%?gf&nﬁﬂgxbore 154
I 6 \V/ ]
LhoufBEclngRed! S%Sbﬁml?ﬁsaé Sl *}ﬂ@% R i AL HEBEE K1 LR6RT8 |

reduEf ¢

I shi ng
Bel ow

\thsaénwﬂpwmalﬁ,' Sffabmgn%ulme 94 Wi hele T @dsiae dhaneher as at

and a plurality of dowiwardly opening l[ongitudinal slots 178 are
forrmalnaeeihnhag@r s%nd % bwalt@ oVaindh &P dife pf@wg@tarpgyéabety of

ing collet fingers 180, each having an inner boss as

showngo Venatsgenbed has manawe 1 1 dildinited ipVRIManeenrol €6 bbee fishing

-14-

engagesenibeli.t he upwardly facing shoul der

neck and the retractor sleeve attached thereto is limted by

fingers with the downwardly facing shoul der 42 on the nmandrel. In
assenbl i ngThheerktshctgrneelansl Ghcliuded Hrhe rdtmattoor sleeve 1Q00andt he

retr

actor sleeve nust be in its | ower position shown in Figure 1.
the fishing neck 160. The upper end of the tubular retractor

sleeve as seen in Figure 5 is internally threaded as at 150 for

attachment to the lower end of the fishing neck 160 which is
the uppermost giece on the device lc.as seen in Fiqure L.

The fishing neck 160 nas a bore 162 which :5 =nlargec
as .1t 164 to provide a downwardly facing snoulder 166 for
engagement by a suitable fishing or funning tool as will be
explained later. The bore 162 is reduced‘in diameter as at
168, thus providing an upwardly facing sﬁoulder 170 as shown.
The outside diameter of the fishing neck 160 is reduced as at

172 and is externally threaded as at 174 so that the fishing

neck can be screwed into the upper end of the retractor sleeve

100. Below the thread 174, the fishing neck 160 is further
reduced in diameter as at 176, and a plurality of downwardly

opening longitudinal slots 178 are formed in the lower end of

170 on the boss of the collet

;;

the fishing neck to provide a plurality of downwardly extending

collet fingers 180, each having an inner boss as shown. When

assembled as shown in Figure 1, upward movement of the fishing

K



The I ower end of the fishing neck may then be slipped over the upper end of
the mandrel 30 and slid downwardly, telescoping the |ower end of t

fishing neck into the upper end of the retractor sleeve. ‘The col | ﬁgers
and their bosses will spread .slightly and slide over the »
portion :of the mandrel and wll snap into the reduced dianeter

portion 40 thereof, afterr which the thregad 174 can be made up. To aid
I'n@ssenbling this portion of the tool, théh&tractor sleeve 100 is

provi ded with a oeckt anlothel82tracabrowliclerd awvtracdeds wfeddw cidd leimited
fingers to nove ffgCi tI hag_t Ldly cin
shoul ders 170 wi ?m%\ggé%éeggd O o Jaagdquj fé%“bgg §1“*’Z%?r4!7§f Phethe
mandrel . Thus asBefBl @f the legkleas \ﬁlllnlget!r@ rmthcttét# i Aowswpoddg tfmcing
upwar d novement ghotgeti 4y ngnne&ke anfd nale1act o4 %5’%@&@)1@5{@" LHE 18 dfifng

mandrel and keys, and when the |sh|n% neck and _retractor sleeve are In
Ctheir |ower posiPPBis %‘h%vwf:q n tBegurETractes kejeevel | L8R/ f ree t F HIHPT
i.nwardl y, althougheéhe mmsrtng:emid bt 8s 1bhemn tgasrtdon f@hdiwzexmandﬁdjure 1.
positions shomnntﬁ qur e 1. % i,ner slglll e 190 surroun s thg

portion of the Ar i wa?rfd ‘T"é s@ t F&PEE8 %P EHF &‘81"47': §i 15 1ped
seal neans, in theerotheoﬁpaepaehdngfr ithe mansiatell B0 sand @inids ddwnwaanilre)

{her ebel ow and 40eebaBRGAS LY 106ePAGkNcE ! Bles s MU Lho! QUEL Stk

.of the retainer s

eeve lng rn I'S secure n
pl ace by upper end of the retractor sleeve. The collet fingers and
. their bosses will spread slightly and slide over the
o upper portion of the mandrel and will snap 1into the

reduced diameter portion 40 thereof, aftar which the
thread 174 can be made up. To aid in assembling this
portion of the tool, the retractor sleeve 100 is provided

rsasias

with a counterbore 182 to allow the lower ends of the
collet fingers to move downwardly sufficiently far that
their upwardly facing shoulders 170 will pass beyond the

PO TR S

downwardly facing shoulder 42 of the mandrel.

Thus assembled, the keys 36 will be retracted in
response to upward movement of the fishing neck and
retractor sleeve relative to the mandrel and Xeys, and
when the fishing neck and retractor sleeve are in their
lower positions shown in Figure 1, the keys will be free
to spring inwardly, although the spring will bias them
towards their expanded positions shown in Figure 1.

A retainer sleeve 190 surrounds the lower portion of
the mandrel and 1is secured thereto by thread 47. A

resilient seal means, in the form of a packing ring



t he upper end of the flow control device 52. Alternatively, it coul d be
held in place by sone ot her neans suoﬁ§§s a nut if desired. A transverse’
~2Q.Fs formed i-n the mandrel to receive a shear pin (not shown) by
\ghe device 10 is attached to a particular, type of running tool. This

ﬂifln hole is clearly shown to be covered by the retainer s}eeve 190

fTeEE.Sﬁ%”*atiﬁ S85FPHR eegiﬁegfnﬁ 1 Eh%%% el nd, ?i%ﬂ%é‘%%rz'?nfh feL g
107, "HEPEPENTTE Eno) BREC SolEaLERE Lovty Lot B (ot 0 SR o
shear; gy N, +ﬁo\43 T’PH@ égﬁ %t ?'12@1 s2tCa ]199,[% &5 1y ﬁi%‘@ bout 30

degrees to a fne acc thereinw e shear ho e 49 in

the randrgbpep. emseaft 'Eﬁe' quwaom\qued&fc% Cbzsposﬁﬂtéfhéé‘fv apdi pg

receptacle 11 and its | ocking keys 36 are engaged in the | recesses of
the I % RELE. ihhP3 a28CHY 30mieh® theGK inf e Vd coh | 41s P ager Spgthat it
cannot nove upwardly or downwardly out of the nipple, the packing ring set
192 widdimed seal ingly engaged with the snooth bore 28 of the |anding.
receptacle to prevent | eakage of well fluid therepast. This then directs
al | fl ovhtbrangherbe hole 39 dfs ffloenledcima e naed el b spetdivegh t he
flow control device 52. To install the device in the well, a suitable
runniang et psnuéedt sEbka)rbgnhh@cho&heMddvﬁd&alﬁxidrqﬁtkmheé 10

a particular type 6f running tool. This shear pin hole is
clearly shown to be covered by éhe retainer sleeve 190. Thus,
no screws are needed to hold a shear pin in place in this
a0l2. To facilitate installing a shear 2in in nole 49 and in
TEMOVing .:‘:ne:e::om, tne retainer sieeve 190 may be provided
with a pair of opposed access holes 191, shown in dottea lines.
These holes are located about 90 degrees from shear pin hole
49. Thus, the retainer sleeve 190 must bd unscrewed about 90
degrees to align tne access holes 191 therein with the shear
pin hole 49 in the mandrel 30.

When the locking device 10 is disposed in the landing
receptacle 1l and its locking keys 36 are engaged in the lock -
recesses of the landing nipple, thus securing the locking
device in place so that it cannot move upwardly or downwardly
out of the nipple, the packing ring set 192 will be sealingly
engaged with the smooth boré 28 of the landing receptacle toc

prevent leakage of well fluid'therepast. This then directs all



attached thereto would be lowered into the wekl on a'string of tools by a
flexible wwreline or the like. Wth this Vocki ng device 10, nore thap.Qne
type of running tool nay be used. If the well tubing contains only ii?‘N.
| andi ng receptacle 11, or if it is desired to install the |ocking deuiee
in the upper one of a plurality of landing receptacles 11, the locking
devi.€e 1qagﬁg e run into the well with the retractor sleeve.in its | ower

positi on Yah fRgirkene 3% 0% ckhecloekingedevigy and edissatdiriough
pert ur e & e S’ FAMERL AR Ing i h the mandr el 30, as shown. 11 this
external 11 angd prd e Ty SR SRAS Sl T rEor HeLEr T AcBURERPIE 5 URPROS end.
(not " shoukP Y i e e ks TR SRR REEh-Ene) 186REb00PEsI%a1 1) (he
shear b geRQhedd dfGAlES Jdipla OV ddEe ALK ‘29515%ﬂéeiﬁéaﬁggbé'&&tﬂ%ﬁ)?% on

position, the downwardly faci'ng shou on 't

to abul £Be18XbPE AL RN Helilfe [dSNAG NERK. 0B e ANERYSVNER KRG

| owered into thé well wth the keys 36 draggi ng agai nSt 't he i nner

the wel | dewhiceg 19i,new ddasrark ayfe Wirpd I FuelNg pESéieEla?Ugé, Wakd.y by the
springs 74. Wen the |ocking device 10 woul d be inserted into the
I andi ng ni ppl e 1ft htiek oy Wado ipdoit Pifis RIF| SnEPLANBERGNLRE epltiagiRd
with the locking profile of the |anding nipple so that the downwardly
f?c&g shdul der 169 ian Jshaidedred ol iengrgrl Hive UDsekthy 889186 1104hIehe20
0 e | andi ng

upper one of a plurality of landing receptacles 11, the locking

device 10 may be run into the well with the retractor sleeve in
its lower position as shown in Figure 1. The retractor sleeve
may oe releasaoliy securec in .ts lower position 2y s3near pin
195 disposgd in aligned apertures in the fishing neck 160 and
in the mandrel 30, as showh. If this is the case, the running
tool may comprise a simple prong_having ag external flange
providing a downwardly facing surface near its upper end. The
prong would be securéd to the locking device by placing a shear
N\ pin (not shown) through the running prong and having its ends
disposed in the shear pin hole 49 located just above the-
packing ring set 192, In this position, the'downwardly facing
shoulder on the prong should be in position to abut the extreme
upper end.of the fishing neck 160. The device is lowered into
the well with the keys 36 dragging against the inner wall of
the well tubing since these keys would be fféely pressed out-

' wardly by the springs 74. When the locking device 10 would be



receptacle and arrest the downward agﬁfnent of the | ocking device. In this
positig the packing ring set 192 d be sealingly engaged with the
snﬂﬁhifai,e 28 of t-he receptacle, and Y he devi ce woul d be | ocked in pl ace. *

|t coylde>pot nove downwardly because of downwardly facing shoulder 69 of
t he key—end coul d not nove upwardly because of the upwardly faci-ng shoul der

{ Eof’ii%x%%%%aﬁ@%&ﬁ?r 18R tn%p%%'rpb“l%f-e? ¢ aﬁ%‘%%ﬁﬁ%ﬁﬂ?ﬁ%téﬂﬁsmgée'céﬁie
: hlﬁls”#*‘e‘ 812 F’ﬁég?hé@ﬁéﬁﬁ?‘rﬁggllgaﬁ%d?&ﬁ‘% %ﬂ*&QS&%‘%f#%f %ﬁ?ﬁ%ﬁ?ﬁ% Phgm ¢ ﬁrebl

. . . . 0 mt
(Tsni iR D dEpphE dp0Ehale BB (F CR LG PRI JEL saloBtthe 21
Engi nee.e;impf@reﬁqatgéoBne%bﬁ%dlwmiﬂ@%%?fdéyln%lda g the ﬁhbiggrﬁm

string of wireline tools, and this fishing tool wou engage t I nt
downveg iyt d@te NAna@ngrkdet tHR BRAMWAIE WPARIméENE &f ‘the fis¥kERg and upward

jarring inpacts tending to lift the fishing neck and retractor Sleeve would

soon dgeide | hergheAisPpBsi®3onnd :\wlpédﬂifﬂc? thEnd e4é@Ci 95 Sb&8YCpel huS
retracting the keys as before expl ained an rel easing themfromthe

| andi $¥h I BGDY a6hgagedt hatht ke edevwiodt ir Work hEs | o f t €fle UpyBePticut, of the
receptacle and withdrawn fromthe well. If the |locking device 10 is to be
i nst dndedthe desttecwwedldneeoflozkeldirial iglacd. i debtdésald | aodi mgveecept acl es
11 which

downwardly because of downwardly facing shoulder 69 of the key

and could not move upwardly because of the upwardiy facing ~
shoulder 70 of the key. Jarring impacts delivered by manipu-
iation of the wireline tools would then be directed upwardly,
inc These upward impacts would cause the Zin disposeg in snear
pin nole 49 of the device 10_;0 fail or shear, thus releasing
the running tool from the device for withdrawal from the well
tubing. : o

To withdraw the locking device 10 from the well, a suit-
able fishing tool such as the type GS fishing tool available
from Otis Engineering Corporatiqn, Dallas, Texas, would be run
into the well on a string of wireline tools, and this fishing
tqol would engage the internal downwardly facing shoulder 166
near the upper end of the device, and upward jarring impacts
tending to lift the fishing neck and retractor sleeve would
soon shear the shear pin-195 and would lift the retractor

sleeve, thus retracting the keys as before explained and



dre made up in the tubing string at various locations therein, the |ocking
devjce 10 may be run on a nore sophisticated running tool such as thelz 5
OX" running tool which also is available ? m Qi s Engineering Cbrponj%ii
Dal | as, Texas, and which is structured ve much |i ke the running tod
disclosed in U S. Patent 3,208,531, supra. The type "X' running tooel has a
prong whi ch woul d be pinned with a shear pin olaced in the shear pin _hole
49\V9nd |FeéF§élﬁ§s§§ﬁﬂm§fQﬂ QRﬁx#%ﬂﬂ%ﬂﬁv&ﬁﬁ%?%ﬁﬁ%@r%°th@aFl§h?n§eﬁééﬁ 160
in rts up %03|t|on that is, wth the keys 36 retracted. ., The k éﬂ
therefore & dbﬁo iftesd Apyaraln bt AT the (1ecertacbe oand het FhapaMRar d
tripinto &Qﬁ g% 3; mnuld pass through any of the | anding receptacles 11
t hat they enco e?% "When the | ocking device 10 reached a | evel just

bel ow t he | andi Ao1S | whi C ngt

downward travel Iigf ?ﬂe &t%g{ﬁ%l:qén‘g%uﬁ {)éee%?%%egnééagf?ﬁ %‘o%l ggéxgglt

t hen be | ed ¢t | \/ hgQ sehe

| andi ng rgégptggc%e %%lqer#c%f%'ﬁ%%if #&%ﬁ‘% %%?tég tsheh'l g.hgl ng
recept acl grélmhaemule!igivit Hr & UBARRY "s’ﬁrfrufrﬁtﬂgvéppéué!\ﬂ%éaéﬁﬂﬁg therkandi ng
receptacle as taught in U S Patent 3,208,531 and woul d cause t he dogs
supporti nghehg@otikimigndevdde tiD mayease dureion engagee sephisabdatéa fishing
neck woul d be noved to its |lower position shown in Figure 1. Wen the

| ocki ng deunadngO comll dudrerasecte fiygme KT imiemihy €ovlfohitheakegsiko
beconme aligned with the I ocking profile in the | anding receptacle 11, the
keys mouldvapﬂah;anﬁnnmwﬂgasuﬂhgwq;gpnnquﬁampuua&yoandDdbhaaarmeyatacang

N7 which is structured very much l1ke the running tool disclosed

in U. S. Patent 3,208,531, supta. The type "X" running tool

nac

[T
[+}

prong which would be pinned with a shear pin olaced in

1
o

]

e shear pin nole 49, and it also has 3 pair 3f dogs wnicn
would support the fishing neck 160 in its upper position, that
is, with the keys 36 retracted. The keys therefore weuld not
drag against the wall of the tubing on théir.downward trip into
the well but would pass through any of the landing receptacles
11 that they encountered. When the locking device iO_reached a

\ level just below the landing receptacle 1l in which the device
is to be installed, downward travel qf the tool string would be
stopped, and the tools would then be lifted to lift the locking
device 10 up througn that selected landing receptacle. Upon
encountering the landing nipple of the landing receptacle 11
from below, the type "X" running tool would sense Ehe landing

receptacle as taugnt in U. S.Patent 3,208,531 and would cause'



abrupt | ock shoulders 20 and 22 therein and would arrest upward novenent of
the |ocking device. The | ocking devﬂga at this tinme would be securely

| ogkeg) in the I andi-ng receptacle, and upward jarring inpacts of the

wi (\ £ e tools could then be utlized to shear the pin disposed in snear p|n
49 and thus rel ease the running tool fromthe device so that tne [err]

o0 T ARS8 SRR oldL 08 ISR S L,
desc reled Wa‘iﬁ}f& A I feck twéOty db@ b¥8a0802 i kNIl &t)%(gorgll on,

the type "W running tool™ available from Qi s Engi neering

Dal | gaowm&aﬁ Fird YiPe "WHer WHE NodPPhgClEdges 10C WA tém.ih e the
fishing neck and has collet fingers mnth external bosses thereon which

ext edd fdednwsarfdliy iientd yt Earlefo cetH, keypd tbepecomecandgned heltasses
woul d be engaged in the internal recess 196 which provides the down- wardly
faci ngckliod gatoflid% iinh tdie HRIippriecepobacibeligndhe ks lwodld s case,
the tool string and running tool would be used to insert the | ocking device
10 i sPrhiag awtivagy dlocepiddngdde thel wpvardly aadedbenkaddly feiinpn,
jarring inpacts could be delivered through mani pul ation of the wireline
t ool epr@pshdmcka shiqulidenshe2 tand 2R t bk rehd sndswouldld mumesty upward o be
rel eased fromthe | ocking device 10 for withdrawal fromthe well. Should it
be d@svemend ©of Sheurkoaiing deviter sTl@%vbOGEb@andﬁtVsClsﬁppié? ks ti on, the

fishing neck 160 may be provided
time would be securely locked in the landing receptacle, and

o

upward jarring impacts of the wireline tools could then be
at:lized to shear the pin disposed in snear pin hole 49 and
thus release the rutnning tool from the device so that tne
#l.:zline TOCL53 <ouid ose removed Irom Ene-weli.

If the iocking device 10 is to be run in its locked
position shown in Pigure 1 and the type of tool fdrmerly
describved were not available; it could bel'run on a running
tool known as_the type "W" running tool available from Otis
Engineering Corporation, Dallas, Texas. The type "W" running
tool engages the upper end of the fishing.neck and has collet \«J
fingers with external bosses thereon which extend downwardly
into the device 10, and these external collet.bosses would be
engaged in the_internal.:ecess 196 which provides the down-
wardly facing shoulder 198 in the upper portion of the mandrel
30. In this case, the tool string and running tool would be
used to insert the locking device 10 in the landing receptacle

11, and after it were locked in position, jarring impacts could



witn a shear pin hole 199 which would receive~t he outer end pf a snear pin
such as shear pin 195. Thus, it has been ggomn that the | ocking devi caced
this invention fulfills all of the objeé’ set forth early in this
application, ,it being understood that the device may be run into the‘ge
witn the .keys either retracted or in their expanded positions: tnat-any

sel gcted one _of .a plyrality of runni t.ools may be used to install the
devfpe i P& %ﬁif‘éﬁ?@gr éEéBif‘SE‘I @?“FF?&R O QR e I8 MRt EORE S r ePretiRRs

axi dl | oads;. that such axial -l pads are not transferred fromthe keys to a
key cage,@ BRiRs18ERP éH“f‘F‘lBgcgggi BG? SP8S& aFR‘sﬁ FHUH R, "t?ﬁepk'é?/gg%li rectly
to the | | C C as _before .expl ai ned;. and t t he devi ce | ocks
readily :ﬂg g%%%&e ggﬁygﬁeii°8§é99t89P§FEag® £ﬁf\M%¢E§EﬂV$i P sthe
recept acl elil'he foregoi ng specification and drawi ngs are herein presented
as an explanation only, and various changes in sizes, shapes, and
arrangenent s of ‘ay,.he hqse ' | . Wi

departing fron1?ﬁg6%§ug%sggrFFggFQ¥%%SQ?hﬁ§gﬁéﬁ?¥Hé]%%Eiéﬁiﬂgmégg%%e %PO

device fofnret£agppky Fes&hmana k! £iQing) iedICCRD fA¢! Be | Prév @4
conduit, said receptacle having a pair.of oOppositely facing abrupt

shoul der seiter#i shesai gidenote ¢99pwhdichdwold reduive twediete NE@NS of
havi ng neans on the | ower end
a snear pin such as shear pin 195.

Thus, it has been shown that the locking device of this
invention fulfills all of the objects set forth early in this

apriication, it peing understood that the device may be run

int> the well with the xeys either retracted or in their

th

2XT inded poslt:ions: that any selected one of a plural:ity 2
runaing tools may be used to install the device in a suitable
receptacle; that the device will withstand tremendous axial
loads; that such axial loads are not tranéferred from the keys
to a key cage, as is so often the case, but are transferred by
the keys directly to the landing réceptacle as before explained;

\;; and that the device locks readily and securely, yet is easy to
release and withdraw from its receptacle.

The foregoing specification and drawings are herein
presented as an explanation only, and various changes in sizes,
shapes, and arrangements of parts may be had by those skilled
in the art without departing from the true spirit of this

invention.



thereof for attachnent of a well tool; b. | ocki ng keys carried on said
mandr el neans, -said | ocki ng keys haV|ng a pair of oppositely facing abrupt

. rs engageable with said oppositely facing abrupt shoul ders of said
receytacl e; c. means bi asing said keys outwardly toward a position of
gEpent with said abrupt shoul ders of satd receptacle: d. key
retraction nmeans carried on sai d nmandr2l-nmeans and bei ng novabl e )

| ongi tudinally relative thereto between upper and | ower positions, sai&‘
retraction neans having canmm ng surfaces thereon engageable with
correspondi ng canm ng surfaces on said | ocking keys for noving said keys to
retracted position responsive to upward novenent of said retraction neans

rel ati veCt.aI®& d mandrel neans; and e. resilient seal means on said _
mandr el means sealing between said nandrel neans and said recep-
tacle. 11111211 1211211 1112111111111111 . The device of claiml,

externa- anhi SFVHEEcE8 irgééf%%'aéﬁab%%”aﬁpé)i%dt?aaei’%ﬁ% §BceBaot one
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and the oppositely facing abrupt shoulders therein, said device

comprising:

a. tubular mandrei means having means on the lower end ./
thereof for attachment of a well tool;

b. locking kgys carried on said mandrel means, said.
locking keys having a pair of oppositely facing
abrupt shoﬁlders engageable with said oppositely
facing abrupt shoulders of said receptacle:

c. means piasing said keys outwardly toward a position
of engagement with said asfupt shoulders of saia
receptacle;

a. key retraction means carr:ed oé saild mandrel means
and being ﬁovable longitudinaily relative thereto
between upper and lower positions, said retraction
means.having camming surfaces thereon engageable
with corresponding camming surfaces on said locking
keys for moving said keys to retracted position
responsive to upward movement of éaid retraction

means relative to said mandrel means; and

e. resilient seal means on said mandrel means sealing
between said mandrel means and said recep-

tacle.
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wal | s of said recess are convergent inwardly. 3. The device of claim 2,
wherein said mandrel neans has its upper portion reduced in outside

di aneter providing an upwardly facing annul ar shoul der spaced above ‘SdLd&
ext ernal annyl ar

| ongi t udi.nal

grooves extendihg upwardly from bel-ow sai d external a

recess, said mandrel neans is formed witn external

2

recess and passing tnrough said annul ar upwardly facing shoul er provied by
said_ upper reduced portion, said key retragfgon means being tubular and
slfﬁébly di sposed about said upper reduced portion of said mandrel neans
and havi ng dependent finger means thereon extending dowwardly in said

| ongi tudi nal , or ooygs 3adRet WReRy §3hd 1 OUHNIG XS s $A b kg TEdy ECh D

means having Tatera

canmm ng surtaces- OI’ rre on tne Tl ngers her
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retracting said | oc
retraction nmeans.
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claim4, wherein sald upper and | ower planar surfaces on said

ocki ng keys .

and sai d mandrel ggaifiRgNtReIAppRIALY M oWe AL I S AN O HEhE1E1 1Pecess

degr ees.

are tilted such that the end faces of the keys and the

walls of said recess are convergent inwardly.

The device of claim 2, wherein said mandrel means has
its upper portion reduced in outside diameter providing
an upwardly facing annular shoulder spaced above said
external annular recéss, said mandrel means is formed
witn external longitudinal grooves extending upwardiw

tror velow saic externai annular recess anc pascing

tnrougn saic annular upwardly facing shouler proviaec

by said upper reducgd portion, said‘key retraction
means being tubular and slidably dispoéed about said
upper reduced portion of said mandrel means and having
dependent finger means thereon extending downwardly

in said longitudinal grooves and between said locking

keys, said key retraction means having lateral camming

‘surfaces formed on the fingers thereof for coacting with

lateral camming surfaces formed on said locking keys for
rétracting said locking keys upon upward relative

movement of said key retraction means.
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6. The device of claim5, wherein each said | ocking key is provided with-
an external ooss having camsurfaces at its opposite ends which converge-
outwargdly and with-a trans- verse ¢ e internediate its ends which !
provrfgi pai r of oppositely facing abrupt |ock shoulders. 7. - The device
of cl§ , including means for releasably securing said key retraction
nmeans ¥R its | ower position upon said mandrel neans, said securing neans~
bei ngd r el eBbabtievicepeofnicladim 3 [k mheraimpttiorentdfaced o€ tbeed fromi
lower to its upper position to retract said | ocking keys. 8. The devi ce
of clai m 71o0GK&Pgi kedswandr §heorhesrdess dgfinidg rithe 2wppen apdns s
limted by_engagenent of first shoul der. neans thereon with said upwardly
faci ng shokPHeF limits,pdcgapd eXteriAlernthteF9RASS AL oFad4i d nandre
nmeans, and [ venent of said key retraction neans is limted by
engagenentmggxgsgo%gesggﬁpaéf means carried thereon with a downwardly
faci ng shoul der forned on said mandrel neans at a | ecati on spaced above
said upwardly facing shoul der. 9. The device of claim8, wherein said key
retragtio ajsyl Rel uge ifd 3N WhIRS 14 | eeyve _portion
secu?ga t252§h§§vkﬁga§?a?1§ﬁﬁg§ﬁeH?{ sahﬁ .%9#4%? nedin%e$§§8 ormed with

shoul der ”Eﬁﬁfa?egbtkﬁée%pﬁﬁfsﬁﬁﬁ QWﬁﬁﬁﬁyﬂﬁéfg/éhd“&ii@9m£99£e§nd,“‘th
dependent collet fingers on its |ower en said collet fingers having

means converge inwardly at an angle approximating 10

degrees.

6. The device of claim S, wherein each said locking key is
vrovided with an external doss having cam surfaces at its
JpPposSite 2nds whlon converge outwardly and with a “rans-
verse groove intermediate its ends which provides a pair

i
of oppositely facing abrupt lock shouders.

7. The device of claim 6, including means for releasably
securing said key retraction means in its lower position
upon said mandrel means, said securing means being
releasablé to permit said key retraction means to be
moved from its lower to its upper position to retract

said locking keys.

8. ' The device of claim 7, wherein downward movement of said
key retraction means is limited by engagement of first

shoulder:means thereon with said upwardly facing shoulder

e



I nternal. Dosses on their |ower ends providing upward faci ng shoul der neans
engageabl e with said dowmwardly facing shoul der of said nmandrel neans to
ltmt upward novenent of said key retraction neans on said nandrel

10. The device of claim9, whetrein said mangrel neans is provided

‘means for' attachment of a running tool. 11.‘AAA-device for rel easab

| ockt.ng a well tool in a receptace in a wel]l conduit, substantially

desgyi bed with ref- erence to, or as shown in, the draw ng.

provided by said upper reduced portion of said mandrel
means, and upward movement of said key retraction means
is limited by engagement of second shoulder means carried
thereon with a downwardly facing shoulder formed on said
mandrel means at a location spaced above éaid upwardly

facing shoulder.

The device of claim 8, wherein said key retraction means
includes a fishing neck portion and a sleeve portion
secured together in axial alignment, said fishing neck
being formed with shoulder means near its upper end
engageable by a pulling tool and with dependent collét

fingers on its lower end, said collet fingers having

interna. bosses on their lower ends providing upwardl

ol

acing shoulder means engadeable with said downwardiv
facing shoulder of said mandrel meards to limit upwarc
\ : movement of said key retraction means on said mandrei

means.

10. - The device of claim 9, wherein said mandrei means is

provided with means for attachment of a running tool.

j
11. A device for releasably locking a weli tool in a recepracé
in & well conduit, substantially as described with rei-

erence to, or as shown in, the drawing.
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