SELF- LOCATI NG SEAL ASSEMBLY The present invention relates to techniques for
seal i hg cylindrical bodies to circunscribing conduits and, specifically, to
a self-locating seal assenbly for 5 sealing a well string ég} e bor

of a surrouding well conduit. Sealing devices of various kvpn %rét}“Zed Fn
wel | working operations, and in the production of a well. For exanple, in
downhol e cenenting procedures, seal assembllies 10 are used to control the
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15 Packers are also used routinely for sealing production
strings to liner or casing to define flow paths from pro-
ducing formations to the surface.

Prior art seal assemblies of the type used in posi-
tioning and bonding a liner in a'casing have typically

20 included radially moving dogs for latching the seal
assembly within the liner. For instance, U.S. Patent No.
4,281,711, issued August 4,1981, to Braddick et al, shows
a seal assembly used in bohding_a liner within a casing.

" The liner is made'up to include a sequence of tubular
O/ .25 members threaded together. One of the tubular members or
subs is provided with an internal recess, usually a cir-
cumferential groove, in proximity to a landing shoulder
within the sub. The seal assembly is landed on the lan-
ding shoulder within the liner sub and has. radially mo-

30 wving dogs which are actuated to latch the seal assembly
into the internal recess provided in the pipe sub. .

In applicant's pending application, serial no. 809,
615, filed December 16,1985, for "Locking Production |

Seal Assembly,” a production assembly is shown which is

w
wn

used, for example, to latch a tubing string within the
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. -2- bore of a surroundi ng conduit. The device features setting dogs which
are radially actuated to nmove into engagement with the internal recess
provi:ded in the surrounding conduit. U S. Patent No. 4,406,324, issued 5
Sept sghber 27, 1983; and assigned to the assignee of the present invention
al so shows a seal assenbly with [at- ching dogs for engagi ng a surroundi ng
recess. In the prior art seal assenblies, an outer sleeve was usually
carried about a sliding inner mandrel. The 18 - | at chi ng dogs noved in

wi ndows or openi ftﬂ:ﬁré g he Mﬁunﬂg@@%&rﬁ&xﬂt&t qmlen@e@l@age@anhrwst h the
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tions, when pressure is on the tool, the latching dogs
were subjected to 1oads_which could damage the exterior

15 surface of the sliding mandrel. The damaged mandrel
could, in turn, damage that portion of the seal assembly
used to seal between the mandrel and the surrounding
conduit. )

It is an object of the present invention to pro-

20 vide a seal assembly which is self-locating and which
does not require a locating shoulder in the pipe sub of
the surrounding conduit into which the assembly is to be
latched.

Another object of the invention is the provision

25 of a éeal assembly with latching dogs and a siiding
mandrel, the assembly having a unique internal seal
body which cooperates with the latching dogs to prevent
damage to the exterior surface of the sliding mandrel
during well bore operatlons

30 Additional objects, features and advantages will
be apparent in the written description which follows.

The self- 1ocat1ng seal assembly of the invention
is used for seallng between a well string and the bore
of a circumscribing well conduit, the circumscribing

35 conduit beiné provided with an internal recess for en-



of a circunscribing well conduit, the circunscribing 35 condui t being
provided with an internal recess for en- -3- gagenent by the seal
assenbly. The seal assenbly inclu- des a mandrel havi-ng an interior bore;
for conducting well bore fluids, an exterior, upper connecting neansfdh*l
connection in a well string Ieadlng to the well surface, 5 and a | ower
end, the Iomer end being connected to +h& remmi nder of the mandrel to form

an ext ernal g%%r 1'}“(? aceﬁdq{hﬁ %ln%r%(y ?bﬁt %I gr eggs agsgﬁgggnlggﬁ{leduced

external diame ower en I Nés a- se oul der
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body has an external seal region for seall |y eng%glgg the_interior bore
e

of the circuns&ONRERFLRN 11 Shdield e Wgildn spgface,
sealingly engaantb a lgwer tendl mahd dlowett @mdouoelﬁlgecaaalechedytbs theovi ded

with a plurali LA fm‘@éld%v% q__;h%m“{;gar%tl q__Q)e f%lzjinc n% ot Iggpgégg on, each

w ndow openi ng haV|ng an upper ower apere eve neans
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A plurality of latch elenents are carried he annul ar recess, each |atch
el ement havi ng 2afSthidd SPPGRTISR hihen Wﬂﬂﬂﬁﬁ &RFeIi®Fi-ng cammi ng
surfaces amd 25  an mxenl Gody 9 Paxwiddl about apleomandirelsbapithg canm ng

open ngs of ¢ nEuEBg Y, B MlerE SRR ek ehRC it 558 ortene
w ndow openi ng se@dp hady dtaess arvweert@t;yxatlh@eadt Flegdloandiors sead imglybl e 30
axially and ra@d@éd&ﬂ@tﬂHé‘ﬂﬂE%f@d?*Eﬁfﬁ“ﬂ?'Eﬁé circumscribing well Q)
conduit and an internal seal region for sealingly enga-
15 ging the mandrel exterior. The seal body is provided
with a plurality of window openings at one circumferen-

tial location, each window opening having an upper and
lower tapered ramp surface. Sleeve means circumscribe
the seal body. The sleeve means have an interior sur-

20 face which is spaced-apart from the seal body to define
an annular recess.

A plurality of latch elements are carried in the
annular recess, each latch element having an interior
provided with oppositely sloping camming surfaces and

25 an exterior also provided with oppositely sloping
camming surfaces. The interior camming surfaces are re- -/
ceived within the window openings of the seal body and
are engageable with selected ones of the window opening
ramp surfaces, whereby the latch elements are movable
30 axially and radially within the windoﬁ openings.

Spring means located within the annular recess
initially bias the latch element camming surfaces into
engagement with the window opening lower ramp surfaces,
whereby the latch elements are forced radially outward

35 in the direction of the surrounding well conduit as the



- Spring nmeans located within the annular recess initially bias the Iatch

el ement canmm ng surfaces into engagenent with the wi ndow opening | ower ranp
surfaces, whereby the latch elenents are forced radially outward 35 in
the di,rection of the surrounding well conduit as the -4- seal assenbly
I's being run into position wthin the well bore. As the seal assenbly
enters the pipe sub containing the internal recess, a change in internal

di anet er causes the latch elenents to be bi4sed radlally inward. As the 5

internal recess agéf EF‘,FEHI:&?UEQ'BEMG' &uﬁomubt 681 €060 Uit t1 £ Oehe the11 at ch

el enents springr ward 1nto |atchin agenent. Figure 1
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retrieved to the surface. gure is an isolated view of one of the
| at ch el ement s Jedghiing: eagagemedssenbly of Figure 1. 20 Figure 5is
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of the invention, desi ongled eRmainYg ¥e14lcohRBited

Figure 2 is a side, cross-sectional view similar to
-/ Figure 1, showing the latch elements of the seal body en-
‘ gaging the internal recess provided in the surrounding
15 well conduit. '

Figure 3 is a view similar to Fig. 2, but showing
the seal assembly being retrieved to the well surface.

Figure 4 is an isolated view of one of the latch
elements used in the seal assembly of Figure 1.

20 Figure 5 is a top, cross-sectional view taken along
lines V-V in .Figure 3.

Figure 6 is an interior view of a portion of the
seal body ﬁaken along lines VI-VI of Figure 5, showing
the movement of the latch elements within the window

25  openings of the seal body.

Figure 1 shows the self locating seal assembly of
the invention designated generally as 11. The seal
assembly 11 is shown being run into position within a
“surrounding well conduit, in this case liner 13. It will

30 be understood that the liner 13 is a tubular conduit ha-
ving an upper externally threaded extent 15 and a lower
internally threaded extent 17 by which a sequence of such
tubular members are threaded together to make up a liner
string. The portion of the liner string shown in Fig. 1

35 includes internal running threads 19 which are engaged by



assenbly 11 is shown being run into position within a surroundi ng wel |
conduit, in this case liner 13. It will 30 be understood that the |iner 13
is a tubular conduit ha- ving an upper externally threaded ext-ent 15 and a
| ower internally threaded extent 17 by which a sequence of such t ubul adk
menbers are threaded together to nmake up_a liner string. The portion of the
liner string shown in Fig. 1 35 i ncl udes®i nit er nal runni ng threads 19 which

are engaged RByrunnifg GobUn@ifgndg othe dtlangihde Shatige nDinef irhecHd ner in
t he wel | bore.lEMinng tools are typically made up as part of the pipe
string bet we8f OFfher hanger and the pipe string 5 running to the well"
surface during theRhaninagtodls hharei tppicadhby rmade ngp ta%|paxt val e a | i nk

to transm t u h ' h [ bore.
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table Torque Fingers", and assigned to the assignee of

15 the present invention.

As shown in Fig. 1, the liner 13 also includes an
internal recess, such as circumferential groove 21, for
engagement by the seal assembly 11. The internal bore 23
of the liner 13 above the groove 21 is typically provided

20 with a smooth or polished surface and has a smaller in-
ternal diameter than the internal diameter of the liner
13 at the running threads. The polished bore 23 joints
the larger diameter of the running threads 19 to form an
internal landing shoulder 25.

25 The seal assembly 11 of the invention includes a _
sliding tubular mandrel 27 having an interior bore 29 for ;
conducting well bore fluids, an exterior.31, upper
connecting means (not shown) for connection in a well
string leading to the well surface, and a lower end 33.

30 The upper connecting means can be identical to the exter-

nally threaded surface 35 which joins the lower end 33.
As shown in Fig. 1, the lower end 33 is connected by the
threaded surface 35 to the remainder of the mandrel 27
to form an external support shoulder 37. It will also be

35 noted that the mandrel exterior 31 has a region of re-



25 ° The seal assenbly 11 of the invention includes a sliding tubular
mandrel 27 having an interior bore 29 for conducting well bore fluids, an
ext erdOr 31, upper connecting neans (not shown) for connection in a well
string_leading to the well surface, and a | ower end 33. 30 The upper
connecting neans can be identical to the exter- nally threaded surface 35
which joins the | ower end 33. As shown in_Fi%. 1, the lower end 33 is
connected by the threaded surface 35 to th€ Peffai nder of the mandrel 27 to
form an exter nalagud® @xterhall ddamdter BINadjadkend 86 Bhe lowkedehdaBlthe

mandrel exterior .31.h regi_on _qf .re- -6- _dyced_external dianeter 39
i acent to t he YRR SRAInES et g shoulden dindFERo e tPa AT FPER )
in the man- dreldmedt extaridk. 3A.seal body 43 is carried about the nandrel
27 on 5 the support Igggci 7 it l.g2 | ¥ndlml hngor into
t-he surroundi ng conduilgtS 1 la(ry(? ri‘%f lttso%g%?gﬁr?- %‘fi’gﬁifengh%h’eﬁ%%%%hga Egre
23. The seal5 bodih&IFuRRPT sheuldamal’ fdaltheegiedd assepbvallilngpybeintge
thle i nt Ierl or b0r1317r2]~:3irﬂ'fo tﬂ}% %!{ﬂz@wmiﬁ_ﬁj \&@nhldtﬁ.@ndgl Talna3p&|idra!&o| E%?bug\lo g
nal seal region for geali igagi ng .t mandr ex- terijor . _An en
ring 49 threadeaftef’é?%a%lfs Rﬂg%‘&%%‘%ﬁdg"&f e 555:31. BS’é}' éﬁthét APn€*the
seal s 45, 47. Onemalimealsatesiorews b cealinglyedngageetbee inhkerdéod ri ng

49. The seal bodyoAd 3n0l#idiR, A BMRind HHUINALIOERLIRS 135 ana hC Ink 8y -
provided with a plurality of w ndow openings . Preferably, theré are four
wi ndow openifgs TbvieRl raIiaR & famiseadinadly leagagiss &beumanireloq¥r

tubul ar extent Sdride w,nmé}{&a&iir}@s.éﬁ gyﬁle@gequgv Qaglls Qy;@nh%ﬁggaced
900 | ocations. Each of the w ndqow openings .55 is pr.ovi ded an
upper and a Iome?n‘{]a%érte"be rﬁﬁ?gl glﬂdfogc?é“ﬁ%etﬁ.n% § SRS 4 émf Qpe 8%
forke’ an angl e afom@pret screws 51 can be used to secure the end ring 49.
The seal body 43 includes a lower tubular extent 53

15 which is provided with a plurality of window openings 55.
Preferably; there are four window openings provided at one
circumferential location about the lower tubular extent
53, the window openings 55 being provided at evenly
spaced 90° locations. Each of the window openings 55 is

20 provided with an upper and a lower tapered ramp surface
57, 59. The lower ramp surface 59 forms an angle of appro-
ximately 45©° with respect to the longitudinal axis of the
lower tubular extent 53. The upper ramp surface 57 is
similarly, but oppositely tapered.

25 An upper sleeve 61 and a lower sleeve 63 circum-
scribe the seal body 43 on either side of the window
openings 55. The upper and'lower sleeves 61, 63 each have
interior surfaces 65, 67 respectively, which are spaced-
apart from the seal body 43 to define an annular recess

30 (indicated generally at 69 in Fig. 1).

A plurality df latch elements 71 are carried in the
annular recess 69. Each latch elemeht 71 has an interior
(73 in Fig. 2) which is a generally planar, rectangular
surface provided with oppositely sloping, upper and lower

35 éamming surfaces 75,'77. The latch elements 71 also have



ximtely 450 with respect to the longitudinal axis of the lower tubular ,
extent 53. The upper ranp surface 57 is sinilarly, but oppositely tapered. -

25 An upper sleeve 61 and a | ower sleeve 63 circum scribe the seal
body 43 on either side of the w ndow openings 55. The upper and l.ower

sl eeves 61, 63 each have interior surfaces 65, 67 respectively, which are

spaced- apart fromthe seal body 43-td define an annul ar recess 30

(i ndi cat ed e@%@ﬂmzatnfi%hu&hﬂig alko pralvliaahl Withf o %ﬁbﬁlﬂtél gments 71 are
carried i nthe annular recess 69. Each latch element 71 has an interior (73

in Fig. 2) SHOPdRTies UPPGEn @ LPWEIrafaFming: s4xSares 8lrs de GRABUARSI with
opposi tely sszlrffmdw 81UII]@Q:Iinsaladx lotb\mrseSEngleaﬁttphg ofir bppeoximatély The | atch

el ements 7 I ave an ext er I,CH ¢l rovided with
oppositely%Q% %Fﬁ&eeﬁbﬁgf oméﬁ%ba% glggrfggeéng?ggg.gE%%ﬁFﬁg
surface B1 Mor ms anemetdjia'oang:m &ligdlea 10f Fagpr dxi ﬂ'hleeliyltﬂsomgrees with
respect to dofig A Haded &5 orvvsla&fea%céi%%a @&twiﬁW% bwe side in

Fig. 4. The |nter|or canm ng surfaces 75, 77 are recelve ?Eln t he wi ndow
openi ngs 5XREMIiNGS s'ier’al°ﬁod'é’5fla £%a} B9 43 midh @%éﬁ?ﬁﬁ@°§u?ﬁ5‘&‘é§gengagl ng

aI sel ect et;llsmefl aa‘eﬁt @x@ﬂgld@NdDMe@:lg:eﬂameSWflf msyﬁﬁdpﬁgongﬁnggtaﬂ )

el ement s al so per, and: axi.al__proj egtigns ich are
re- cei ved 53TR FATHREESS gS’S't %e‘n%eq{%’ﬁ@r &ﬁa‘eﬁmﬁqs g@ eg gf 63 for
retai ni gy tippertastd dicsresntaxiall iprojlesctdoms &5 ,r 8Jcvhich ake ghown in Fig.
L 8 space aie BELIRFLNGd MAekh rellugiedl i 1BulZ 3idellls [ Nteri or

surface 65 an e upper canm ng _surface ngages t he upper ranp surface
57 in the flmibdy & goRining \hqqchdééﬁﬂﬁgﬁsm thiPe gnnglerg. 3, a
space exi stxsedggg/v@n t he upper and | ower \J

As shown in Fig. 1, a space exists between the upper
15 axial projection 85 and the interior surface 65 and the
upper camming surface 75 engages the upper ramp surface 57
in the running end position. As will desribed with respect
to Fig. 3, a space exists between the upper and lower
axial projections 85, 87 and the sleeves 61, 63 and the
20 lower camming surface 77 engages the lower ramp surface
59 as the seal assembly is being retrieved from the well
bore. The latch elements 71 are thus movable axially and
radially within the annular recess 69.
Spring means, such as coil spring 89 and a spacer
25 ring 91 are located within the annular recess 69 above i
the latch elements 71. The spring means act against the QJ
latch element upper axial pfojections 85 to force the
latch element lower interior camming surfaces 77 into con-
tact with the window opening lower ramp surfaces 59 to
30 bias the latch element radially outward as the seal assem-
bly is run through the enlarged diameter of the pipe
string above the polished bore 23.
As shown in Figs. 1 and 3, the lower sleeve 63 has
a region or lesser internal diameter 93 coupled to a
35 region of greater internal diameter 95 at a shoulder 97.



.axi al projections 85, 87 and the sleeves 61, 63 and the 20 | ower canm ng
surface 77 engages the |lower ranp surface 59 as the seal assenbly is being
retri®ved fromthe well bore. The latch elenents 71 are thus novabl e

axi al"ly and. radial-ly within the annul ar recess 69. Spring neans, such as
coil spring 89 and a spacer 25 ring 91 are |located within the annul ar
recess 69 above the latch elenents 71. The spring neans act agai nst the

| atch el ement upper axial projections 85 to force the latch el ement |ower
interior cammng surfaces 77 into con- tact with the w ndow opening | ower
ranp surfaces Thd @e:d3Ericas %hefl aheh lowerestieeye 83| isothwendedsantie seal

assem bly is ; ar, i r Qf i thi sabove
the polished b&%%@ﬂ}gﬁgﬁﬁe%ﬁ ﬁg‘ggrq{‘%gﬁ?qé %t ﬁgh}%g\%egggﬁegeggé has a
regi on or | essdieqeivwaddin @ groove Petxeen dhe end ¥ingedPdnasf §heat er

i Int er na|63d! a”ﬁ}ﬂee‘l@d%;oxgciﬁ??ldﬂ%rndgbrotrud%s -Eli*%oe?&t Q@f@?sgzogf fbpelover
sl eeve i s_threaded ‘and matingl y.engages an.end rin u wire
103 i s received®rF g‘r'&ﬁfe‘%et She ﬂ'é’ §Td Y4 afof’%ﬁ'&%t ﬁé'srs[geggiﬁort i on
63 and protrudesmay ntthea Toyeas 1EE e @3neis Sslideabde pixdaldy efithie ktheer

t ubul ar extent xsé%el%% 1Y SeNBY v d1OERy ﬁee%\é%'g%dﬁ §[Pi deabl e axially

within the recess Wth respect to the seal bo he | ower sl eeve 63

is also provided witFhe tkgnareEligayel 8 figy adisgadriyided wWidkdr ac &apergd

surface 83 of t b7 st éig%@ HHRON JWMA iR Rir fakel 88 GBNELal 27
for forcing thenlgpatch el enent’s ?{g?rsadi ally inward dtgeiﬁnr re- trie\légl of the

seal assenbly etothEIRNSIHF HPA™URHALG, Foyisirend: Q mandred 1 7 E0&npl y -
of the inventi cdfoseing nthe Hatdds lidmht i rhdialdyvisivard duringg rer

pos-bi on of the SEals PSSEMY sk 0N ikembly 11.
- The method of installing and retrieving the seal
assembly of the invention will now be described. Fig. 1

15 shows the running-in position of the seal assembly 11 once
the seal assembly has entered the polished bore 23 of the
surrounding liner 13. Prior to entering the reduced inter-
nal diameter of the polished bore 23, the seal assembly
rides upon the support shoulder 37 of the lower end 33.

20 The spring means 89 bias the latch elements downwardly
against the lower ramp surfaces 59 so that the latch ele-
ments 71 are biased radially outward with respect to the
seal body 43. '

As the seal assembly contacts the reduced internal
N\ 25 diameter of the polished bore 23, frictional resistance
is encountered between the external seal region 45 and
the polished bore 23. The frictional resistance on the

seal 45 is approximately three times the total weight of

the seal assembly 11. As a result, the sliding mandrel 27

30 moves to the position shown in Fig. 1 in which the setting
shoulder 41 engages the interior 73 of the latch elements
71. As downward force continues to be exerted against the
mandrel 27, the seal assembly is pushed downwardly through
the polished bore 23 until the internal recess 21 of the

35 1liner 13 is encountered. It will be noted that the seal
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t he seal ~assenbly has entered the polished bore 23 of .the surrounding |iner
13. Prior to entering the reduced inter- nal dianeter of the polished bore ~
23, the seal assenbly rides upon the support shoul der 37 of the |ower. epd
33. 20 The spring neans 89 bias the latch el enents downwardly agai nst *he
| ower ranp surfaces 59 so that the latch ele- nments 71 are biased radially
outward with respect to the seal body 23~ As the seal assenbly contacts the

reduced 1Nt €6 gbngey. ghagsgsrnst bbfePoti 2bedb0sE e {hictioNAan-

resistance i S encou ween t e external seal -region 45 and the
pol i shed bor@ing. Shﬁélﬁﬁrc?ﬁoﬁﬁltF@sFéPﬁﬁcé3ona§h@1§e5P34BF+%raﬁﬁ?OX|nately
three tines gheitekal weight of the seal assenbly 11. As. a result, the

sliding mandrel 27_30 ves, to the position shown i n_which the
setting shoul der 4§Seﬁg§g$§tFﬁee?ﬁP§P?8r52398?°Yﬂ5eFaf%% Ehehe %?%é71 As
downwar d sf or ddamesernoésthe bérexmferdntjalngroohe Rhndthé Sprinde8%eal

assenbly is ea%ﬁgg Qp&ﬂgaeggyﬁﬁaﬁ\eﬁgg h&: RRY SBsgwg%e &3eHa! %élsia@a

i nternal recess I ner 'S enco ntere e noted that
t he seal posifdonniwighin §besgneevabisesr Figealk- oFhehsethivdnal | an-

di ng shoul deghépiakrt 29 bfnehelahasng‘l ﬁlahheemrwrcaﬁ&iﬂﬁégcgéwnﬁ&rahe
| atch elenents 71 nc untﬁ éhe |ncre ghgnetei of the circunferenti al
groove 21, tﬁ€s§pF fg+85°PoP SQePﬁelP FE oF| ntE 9RFaRPy2ORERRPEE 0 t he

rel axed 1posi Gidfewenktiialt beigtsoabofecandi heldy. thbesealt asgenbbyl ey 41 of

t he sliding dr.el u t atgh e Lngerior
73. As |ong gg%a press&%ga%&g ﬁ% 9%§§§§?gagiz lgpgegb%getgédgﬁgﬁ gﬁhe seal
assenbly 11, shiwnsdal Figsedbl f Psessungnfiffeyensinddarhingefposition shown

in Fig. 2. AgBkes¢he dehiengrbimdhyadhi Ref BAALIar space between the w
mandrel 27 and the liner 13 acts upon the seals 45, 47
15 and causes the upper ramp surface 57 to urge the latch
element 71 radially outward into latching engagement with
the surrounding liner. Similarly, a pressure differential
acting from below the seal assembly 11 causes the lower
ramp surface 59 to contact the lower camming surface 77
20 of the latch element 71 to force the latch elements ra-
dially outward into latching engagement with the circum-
ferential groove 21.
In order to release the seal assembly of the inven-
tion, the sliding mandrel 27 is raised upwardly from the
25 position shown in Fig. 2 to the position shown in Fig. 3. _
As the lower sleeve tapered lip 107 contacts the lower o/
camming surface 83, the latch element 71 are forced ra-
dially inward so that the latch elements can be pulled
upwardly past the groove 21. In order to release the seal
30 assembly, it is also necessary that the reduced diameter
' undercut area 31 on the exterior of the mandrel be 1ong
enough to allow pressure to bleed as the undercut area
is pulled past the seals 47 (as shown in Fig. 3).
An invention has been provided with several advan-
35 tages. The seal assembly of the invention is self-loca-



. above the seal assenbly in the annul ar space between the mandrel 27 and the
‘! iner 13 acts upon the seals 45, 47 15 and causes the upper ranp surface
57 t& urge the.latch elenent 71 radially outward into |atching engagenent

Wi t Rt he surrounding liner. Simlarly, a pressure differential acting from
bel ow t he seal assenbly 11 causes the |ower ranmp surface 59 to contact the
| ower camm ng ‘surface 77 20 of the latch elenent 71 to force the latch
elenents ra- dially outward into |atching engagenment with the circum
ferential groove 21. In order to release~ t h@ seal assenbly of the inven-

tion, the slidi ngt’iﬁ@&ﬁh déekSnbel §8€u99¥"a£ﬁé>’pfé§’éﬂéémo€5an RS A AN
shomn in Fig. 2t shown'in Fi ower sleeve

t he
tapered lip 107 cgﬁf‘géf‘g B eugaﬁérlﬁamnﬁugﬁ?‘?%‘?:én%?m?%qatw s 71
are fglrced ra- ﬂ' abhrxlnt;nwgpladeaolabah éheméﬁtshfm@hnam swmi?rﬂ; Md&nﬁ _
upwar ast the_groqve er t e_the se asse , it
ig alsoyngcessaryi? § tﬁ&rFSHHégangaﬁé?iF %e?%ﬁ%n%r ?M.QﬁFQQN?nt}/
exterior of thé nther dbaldechonyingolighchoeléhentpr et sload txanp catd-facdde
undercut area |s B4l! 83 BIStaLNEeaT b3ad74 4808 "ML Eldre Hoadih

€ Se

i nvention has been provi severa van-
assenbly of the i #Pentithg s3iddng- mapdrel extegiortsthgfm dBuiss rdrsiamuire

the presence of a@ll;miara@éls hﬁngagsi?whéyrofnatéles%ﬁa'gsg@umwgo&%'t
nts he atchin

The uni que spring- ;ﬂed atﬁ i gﬁgroove in the
surroundi ng conduft 489 parAgetnas eﬁﬁgﬂgﬁﬁn’ﬁ espepRibpbhify £% darpginzn
el ements 71 | daad taﬁpseaﬂfademeﬁis 89 dahetbo aeqhlbedysdpfacel oiv ¢ exert
| oadi ng upon the ?J % ggndrel exterior surface. This design elimnates
any possibility o se load on the sliding mandrel and reduces the
possi bility of danag|nQWh11e the invention has been shown in only one of

its forms, it is not thus limited but is susceptible to
various changes and modifications without departing

15 from the scope of the invention as defined in the
appended claims.



10 the seal elenments 47 due to a galled surfac
the invention has been shown in only one of its fornmns,

limted but i
departing 15

cl ai ns. CLAI MS: 1. A self-locating seal assenbly

i's not thus

Wi | e

it
s susceptible to various changes anﬂ! ﬂﬂ m Wthou'g- ;
fromthe scope of the invention as ﬂ ﬂ"ﬁtﬁ pended*ﬁ

or" séal 'ng bet ween

a well string and the bore of a surroundi b”VeII condui t, the surrounding
condui t bei ngcpxIMsded With an internal 5 recess for engagement by the

seal assently, conpyi éf%}%?g@l&g%gére@‘r’]é

wel | bore fluils, an ex

nectin S Tor

wel | string |eabl ngtxing handwethe horfeicef armbrrdwvbime well pendwidr, end

bei ng connect
support shoul
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onnection 1 n a

) B e et cagnduct | ng

der, .and wherein the mandrel” exterior has a region of reduced

int het migdr el hex]t e&imnqxlsesa@évaqz@?m%éﬁﬂi@ﬁﬁﬂﬁ)é f‘ﬂbﬂﬁﬁi‘fcﬁicﬂljﬂ? he
S er runnml n I N e we or e e Sea
o an oxt 87 b Bta Fhutadn o rebdi for | et ciariy, Hehing 405 ¢ o

the surroundi cgnpetticomniuia well sstring tradingeed theyivel X curdeae ngl y

engagi ng t he
plurality of

RadEClogds &fd) Kne ' [EwSPRnd WIME | Wb LS % WHd 2

W ndow_openi ngs_at one circu rential Tocation, each

% rGioul der

wi n- dow!8penrelakpdenChnthpperndrel | tRfOrB RN KRR L FUPHAte; sl eeve
means Ccir cunsg§hoR1A8r | hand edhe POLY , tA O ENSHELYE SRENSidWVHAY) Arddilc | Or

: - 25 f he. | bad def i |
PhITERecrY) srtrrefLkhent BF ATATIRY ey ond HRT

surface which
recess; a plu

15
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30

35

defines a setting shoulder in the mandrel exterior;

a seal body carried about the mandrel on the support
shoulder while running into the well bore, the seal body
having an external seal region for sealingly engaging the
interior bore of the surrounding well conduit and an in-
ternal seal region for sealingly engaging the mandrel ex-
terior, the seal body being provided with a plurality of
window openings at one circumferential location, each win-
dow opening having an upper and lower tapered ramp sur-
face;

sleeve means circumscribing the seal body, the
sieeve means having an interior surface which is spaced-
apart from the seal body to define an annular recess;

a plurality of latch elements carried in the annular
recess, each latch element having an interior provided with
oppositely sloping camming surfaces and an exterior also
provided with oppositely sloping camming surfaces, the
interior camming surfaces being received within the win-
dow openings of the seal body and being engageable with
selected ones of the window opening ramp surfaces, whereby
the latch elements are movable axially and radially within
the window openings; and

spring means within the annular recess initially

o/

o/



recess,, each latch element having an interior provided wth oppositely
4s|op|ng canmm ng surfaces and an exterior also provided w th oppositely

sl opi ng canm ng surfaces, the 30 interior camm ngummnm ﬂﬂl”ﬁl ecel ved
wi t hi the. win- dom1open|ngs of the seal body and b
sel ected ones of the wi ndow opening ranp surfaces, mhereby t Fatth

el ements are rmovable axially and radially,yithin the mﬁndom/openlngs, and
35 spring means Within the annular®recess initially - 12 -
bi asi ng the | at Phagiegetheciatthgetement eccamming esvga@ecesremtwertgaqes-

wi ndow openi ng hewerw&emtﬁarwﬁ&éw &?Sﬁfn g PYoh&f t&hS hﬁ% drd-or ced
radi al | y outwar |n th ﬁ&lon of the surroundi ng we con U|t as the '

seal 5 assenbl §¥i e ﬁ§° ?W?Btﬁo§F?|Bﬂr9$@h¥?ﬁ%¢%;¥wﬂqt1ﬁﬁ43lqzthe
The seal assenbayreétmbnlaflthbeserﬁoﬁﬁdﬂnglﬁeyB 6@@@@1€Qﬂ@ftﬁéﬁééﬁlupper

sl eeve and | o ve_Ci t he, seal ei S|de of
t he mﬁndom/%pen%ﬁésﬁhiﬁe§ﬁpgé%n ﬁ 35#09?%%§%§°%é%h£#%§'{hf 6xm?er|or
surfaces which dre spathé- apalta$set¢1he0§eala:mhdy whve xieefn rmisdils:lleafvml ar
recess; and whepghilsSabpaHEENan StbheE o] Obvd NEnd b CLbREx AN Eigt.er i or

of each | at ch el ement conprise u ower -.canm ng surfaces,
interior cammi n§UB§FFiP4R eﬁBﬁgFgglabg‘éY qn eithe¥ oFidm o Hithai Wiadgow

opegl nlg r anp Subbﬁﬁﬁﬁgsfﬁ the uppersend Bé?eﬁbéye@xhta@léaéh Znavd¥eg ein-t he

mandr el setting,shoul der e_W ext e ng
surf aces oﬁbthgtfﬁfgﬁ Ehgﬁ?g %gbﬁglﬁf?l ?aﬁﬁgnﬁﬁ?ﬁ nﬁﬁ%ﬁmﬁﬁgcﬁeéirn
mandrel to therbb?yfbpcdefheezeaidlannhlereneueSSIaﬂh@]W@er&ﬁmwsahdn t he

di rection of theaﬁmaﬁguedwg &@'bfceﬂguiﬁtéfrﬁépseé?aéhé‘s i’?f S£e ng run

into position wthin bore asse aim 3,
wherei n t he | onech latch element comprise upper and lower cammlng

surfaces, the interior camming surfaces engaging a se-
15 'lected one of said window opening ramp surfaces.
3. The seal assembly of claim 2, wherein the mandrel
setting shoulder is engageable with the exterior, upper
camming surfaces of the latch elements upon initial
downward movement of the mandrel to'thereby force the
20 latch elements radially outward in the direction of the
surrounding well conduit as the seal assembly is being
run into position within the well bore.
4. The seal assembly of claim 3, wherein the lower
sleeve which circumscribes the seal body is slideable
25 axially with respect to the seal body, the lower sleeve
(% being provided with a tapered lip for engaging the ex-
terior, ‘lower camming surfaces of the latch elements
upon upward movement of the mandrel for forcing the
‘latch elements radially inward during retrieval of the
30 seal assembly. ' ' '
5. The seal assembly of claim 4; wherein the latch
elements have upper and lower axial projections which
are received in the spaces between the upper and lower
sleeves for retaining the latch elements in the annular
35 recess. o
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sl eeve which circunscri bes the seal body is sl igeabl e 25 axially with

respect to the seal body, the | ower sleeve bei+ ﬂﬂ&m“mm"!a t aper ed
€ latch -

lip for engaging the ex- -terior, |ower camm ng "
el enents upon upward rmovenment of the mandrel for forcind tfe Fatch el ements
radially inward during retrieval of the 30 seal assenbly. 5. The seal
assenbly of claim4, wherein the | atch el®ements have upper and’|l ower axi al

proj ections i ch e received inthe t t.he r | ower
sl eeves for retai nia#}bet%%ﬁf a?s(cj%ér&elfléhrreonf%%%ﬁﬁ'f %"g' \eﬁ‘ﬁeu A fg%o% é%% S. -
13 - 6. Thee sl isiss i )y sPrigiqikn@tethdieithe mprags ibedweeandhies a coi |

spring | ocat eghidy t hfe SR CA P UM UL N GIRPL Tart] ST e spralhgdody, and

whereby the spring acting against the latch el ement upper axial projections

5 forces t3eting cagaintenthe ol@fch RSNt URRAT XY RXOISCETOHFt act
the w Sds\;v Opﬁs&Aé&Iﬁwrlzgﬂ_ﬁm élkfxf@%sldvieﬁiméﬂ“ﬁﬁ)ﬂl &iam?niﬁir??mﬁf&de%dija:c l'y
outward. 7. et ho i nst ing a. . seal asse o) e type.,used for
seal i ng bet weEh ONERE sﬁ?‘l" nvéf%cﬁ%f”t rbﬂ%a%qwear g m;}' sﬂﬁ’ftra(ﬁfﬁd?él%g %51
condui t, the sherbabch nglenenius tradiallpraviweatiavi th an internal recess for
engagenent bysthe s Vi nSCPI {5 %%“ﬂf' | i

mandr el havi nZg' an iﬁ%&?ﬁ?‘?-g@#ei?or. coir{c?i%(r:?ignégﬁvﬁ oreyfﬁiq:gise,d tgﬁ)ea
exterior, uppesedofPEceealing betveemsa rwall oteng And rthe ave af iang

| eadi Ng10 t heuMEblindind 3611 abshdul ©)ethé nekir Fround iny coridRalt hahhgabout
the mandrel, the sga(# vl?o'dl}/'bei n roa/' dzc_ad V\éth an external S al e ion for
sealingly eng®PHPeRe"th e??o?"g'i)%?é jof S S0 FREFIFTRPE ef%%ltl ondui t
and an internskakecassemblyn c¢ompsisingqgtlye steps of:
providing a mandrel having an interior bore for \;J
conducting well bore fluids, an exterior, upper connecting
15 means for cohnection in a well string leading to the well
surface, and a lower end;
mountiﬁg a seal body about the mandrel, the seal
body being provided with an external seal region for
sealingly engaging the interior bore of the surrounding
20 . well conduit and an internal seal region for sealingly
engaging the mandrel exterior, the seal body being pro-
vided with a plurality of window openings at one circum-
ferential location, each window opening having an upper
lower tapered ramp surface; .
25 providing a plurality of latch elements carried in
the window openings of the seal body, each latch element o/
having an interior provided with oppositely sloping
camming surfaces and an exterior also provided with oppo-
sitely sloping camming surfaces, the interior camming sur-
30 faces being received within the window openings of the
seal body and being engageable with selected ones of the
window openihg ramp surfaces, whereby the latch elements
are movable axially and radially within the window
openings; and
35 spring loading the latch elements for outward radial



engdgi ng the mandrel exterior, the seal body being pro- vided with a
plurality of wi ndow openings at one circum ferential |ocation, each w ndow
openi ng havi ng .an upper- .| ower tapered ranp surface; 2 providing a °

5
plur&{rty of latch elenents carried in the wi ndow op -'[
body, each latch el enent having an interior provi dedeiﬂlmuﬂim:"mﬂmr
sl opi ng canm ng surfaces and an exterior al so- provi dea wect heoppo-s Sist el y
sl opi ng camm ng surfaces, the interior canyng sur- 30 -‘faces being
received within the wi ndow openings of the seal body and bei ng engageabl e
with sel ected oRB¥eBENEneWhRHEBYY g‘b‘én?—ﬁ‘gch SFenertacRriRtharadiaklie [atch

el ements are nogabkgraxiatdytBadanrdlat| Yedbsdi prddieded Noove P afii@fiin-and
35 sprgng Ioadéng the |atch elenents for, o maﬂaﬁégflal -14-
movenent, wher eBYyPEhECTAPEh BF TR 823D PRESTREY oFF R QHRYATHY
annul ar recess pnothdewelh bbeesurroun- ding conduit as the seal assenbly

is lowered downgardly ﬁﬂetfﬂgt%ﬁélo?%f%irﬁ 7,8'fufther-”§crng%:\t/e ]; Hdam?v,

further conprising the steps providing a rel ease
circunscri bes tfteB8aPfbody bel ow'the latch el ements, the rel ease sl eeve

bei ng slideably nountegregiéfifgSgate DOLlYe 28Tebry i iBia dircutRFindd tiu Ch
i's engageable with tﬂ faces of the latch elenents to

e.exterior ca ng su
force tho | at chSERL. DRAK: BSLat BhF v RheR, BLERSREBpERS T84 SASSRIRRYR of
the mandrel to belirgselifieabdychoehte@®nds.the seal body and having an
10 upper lip which is engageable with the exterior camming
surfaces of the latch elements to force the latch ele-

ments radially inward upon upward axial movement of the

mandrel to release the latch elements.




