SMOOTH BORE LATCH FOR TI E BACK RECEPTACLE EXTENSI ON BACKGROUND The present
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more particularly provides a smooth bore latch for a tie

back receptacle extension.

A tie back receptacle and associated tie back liner may
be used to isolate casing above a liner hanger from pressure
within the casing. However, the tie back liner will
elongate and shrink due to thermal and pressure effects, and
so a relatively long tie back liner will require that its
seal assembly be received in a correspondingly long tie back

receptacle.

Unfortunately, where a liner hanger is of the
expandable type, only a relatively short tie back receptacle
1s typically provided. Thus, it 1s desirable to be able to
install a tie back receptacle extension in the liner hanger,
in order to provide for large seal assembly displacement
therein, when a relatively long tie back liner is to be

used.

However, due to the relatively thin wall thickness of
an expandable liner hanger, it is undesirable to cut
grooves, threads, etc. into the tie back receptacle for a
conventional latch to secure the tie ©back receptacle
extension. It is also undesirable to increase the wall
thickness of the liner hanger, since this would make it more
difficult to expand the liner hanger and/or would reduce the
through bore of the liner hanger.

i ner
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In the present specification, apparatus and methods are

provided which solve at least one problem in the art. One

example 1is described below in which a stinger is secured

10 within a smooth bore using a latch assembly which grips the

bore

with a wedge and ramp arrangement. Another example is

described below in which the wedge rotates across a surface

of t

he ramp in order to extend the wedge outward into

engagement with the smooth bore.

15

In one aspect, a tie back receptacle extension 1is

provided which includes a stinger having a smooth bore latch

assembly carried thereon. The smooth bore latch assembly

includes a wedge device and a ramp. The ramp outwardly

displaces the wedge device in order to secure the stinger

20 within a substantially smooth bore.

In another aspect, a smooth bore latch assembly is

provided which includes at least one spiral wound spring.

The spring is received in at least one recess. The recess

and the spring therein extend circumferentially relative to

25 a stinger. A ramp is operative to outwardly displace the

spring relative to the recess in response to displacement of

the spring relative to the ramp.

In yet another aspect, a method of securing a stinger

within a substantially smooth bore includes the steps of:

30 providing a latch assembly on the stinger; inserting the



within a substantially snooth bore includes the steps of: 30 providing a

| atch assenbly on the stinger; inserting the - 2 stinger into the snooth
bore; and engaging the latch assenbly with the snooth bore, thereby securing
the stinger relative to the snooth bore, without the |atch assenbly

" engagi ng any recess forned in the snooth bore. 5 These and other features,
advant ages, benefits and objects wll becone apparent to one of ordinary
skill in the art upon careful consideration of the detailed description of
representati ve enbodi nents herei nbel ow and the acconpanying draw ngs, in
which simlar elenments are 10 indicated in the various figures using the sane
reference nunbers. BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a schematic
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art upon careful consideration of the detailed description
of representative embodiments hereinbelow and the
accompanying drawings, in which similar elements are
10 indicated in the wvarious figures using the same reference

numbers .

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic partially cross-sectional view of
15 a well system and associated method embodying principles of

the present disclosure;

FIGS. 2A-C are schematic enlarged scale cross-sectional
views of successive axial sections of a tie back receptacle
and a tie back receptacle extension which may be used in the

20 system of FIG. 1;

FIG. 3 1is a further enlarged scale schematic cross-
sectional view of a stinger of the tie back receptacle

extension partially received in the tie back receptacle;

FIG. 4 1s an enlarged scale schematic cross-sectional
25 wview of the stinger fully received 1in the tie back
receptacle;

FIG. 5 is a further enlarged scale schematic cross-
sectional view of a latch on the stinger engaging a seal

bore of the receptacle;



secti onal

receptacle; 3 FIG 6 is an elevational view of a helically configured
assenbly for use on the stinger;
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DETAILED DESCRIPTION

It is to be understoocd that the various embodiments
described herein may be utilized in wvarious orientations,
such as inclined, inverted, horizontal, vertical, etc., and
in wvarious configurations, without departing from the
principles o©of the present disclosure. The embodiments are
described merely as examples of useful applications of the
principles of the disclosure, which are not limited to any

specific details of these embodiments.

In the following description of the representative
embodiments of the disclosure, directional terms, such as
“above”, *“below”, “upper”, “lower”, etc., are used for
convenience in referring to the accompanying drawings. In
general, “above”, “upper”, “upward” and similar terms refer
to a direction toward the earth’s surface alcong a wellbore,
and “below”, “lower”, “downward” and similar terms refer to

a direction away from the earth’s surface along the
wellbore.

Representatively and schematically illustrated in FIG.
1l is a well system 10 which embodies principles of the
present disclosure. In the well system 10, a tubular string
12 (such as a casing or liner string) has been installed in
a wellbore 14. The tubular string 12 may also be cemented
in the wellbore 14, as depicted in FIG. 1.



12 (such as a casing or liner string) has been installed in a wellbore 14.

- The tubular string 12 nay also be cenented 30 in the wellbore 14, as
depicted in FIG 1. - 4 A liner hanger 16 has been set in the tubular string
12. In this exanple, the liner hanger 16 is expanded within the tubular
“string 12, in order to seal and secure the liner hanger relative to the
tubular string and, as is typical of 5 such expandable |Iiner hangers, a
relatively short and thin walled tie back receptacle 18 is provided at an
upper end of the |iner hanger. However, it should be clearly understood that
it is not necessary for the |iner hanger 16 to be expandable, or for 10 the
tie back receptacle 18 to be thin walled or relatively short, in keeping with

the principles ofy§ rtl%z.s Héﬁ LPSyge pagl riﬁete%@dsee hey | tﬂgr tfm%& 16,60yl d be a
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not to weaken 1he receptacle cutting any grooves, ads or ot her
recesses iF® tiemnd®ngrs.. The bore 20 is 25 preferably free of any grooves,

t hreads or other recesses
However, %t should be clearly understood that it is not

necessary for the liner hanger 16 to be expandable, or for
10 the tie back receptacle 18 to be thin walled or relatively

short, in keeping with the principles of this disclosure.

Instead, the liner hanger 16 could be a conventionally set

liner hanger or other well tool (such as a packer or bridge

plug), and the tie back receptacle 18 could be relatively
15 1long or thick walled.

In addition, the tie back receptacle 18 could also or
instead be of the type known as a polished bore receptacle.
For the purposes of this disclosure, the terms “tie back
receptacle” and “"polished bore receptacle” are considered to

20 be interchangeable.

The tie back receptacle 18 includes a substantially
smooth internal bore 20. It 1s desired, in this example,
not to weaken the receptacle 18 by cutting any grooves,
threads or other recesses into the bore 20. The bore 20 is

25 preferably free of any grooves, threads or other recesses,
but could include small undulations, grooves, recesses,
etc., 1f such are sufficiently small and appropriately
configured that they would not damage a seal coming into
contact with them.

30 A specilally designed smooth bore latch assembly 22 is

used which secures a tie back receptacle extension 24 to the



but could include small undul ati ons, grooves, recesses, etc., if such are

- sufficiently small and appropriately configured that they woul d not danage a
seal comng into contact with them 30 A specially designed snooth bore

| at ch assenbly 22 is used which secures a tie back receptacle extension 24
"tothe - 5 receptacle 18, without the need for engagi ng any recesses in

the receptacle 18 or bore 20. The extension 24 also includes a seal assenbly
26 for sealingly engaging the bore 20, and an extended length tie back
receptacle 28 for 5 sealingly receiving a seal assenbly 30 on a | ower end of
a tie back liner 32. In actual practice, the seal assenbly 30 on the tie
back liner 32 would preferably already be engaged with the receptacle 28

when the extensionL4g, Sw&%owt @hehﬁe&aby&@re&&aﬁﬁg %f}%ecmgsetsh%e
el ements of the system 10 are shown Earate I n for clarity of
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been om tted fy Rl;Ge L 3or clarity of illustration and description. 20 The
| ower port?%n 0 thé’é&ten5|on 24 which is stung into the receptacle 18

conprises a stimgescSdal Theakdtich, ageenddy) 23s3efibipe 3peabn asnentliy 26 are
carried c"kagk liner 32 would preferably already be engaged with the
receptacle 28 when the extension 24 is run into the tubular
10 string 12, but these elements of the system 10 are shown
separated in FIG. 1 for clarity of description. Other
extraneous details (such as a protective sleeve which covers
the latch assembly 22 and prevents insertion of the latch
assembly into the receptacle 18 wuntil after the seal
15 assembly 26 has been tested, a 1latch assembly which
releasably secures the tie back liner 32 to the receptacle
28, etc.), not affecting the principles of this disclosure,
have been omitted from FIG. 1 for clarity of illustration

and description.

20 The lower portion of the extension 24 which is stung
into the receptacle 18 comprises a stinger 34. The 1latch
assembly 22 and the seal assembly 26 are carried on the
stinger 34, Further details of these elements are
representatively illustrated in cross-section in FIGS. 2A-C.

25 In FIG. 2A, it may be seen that the receptacle 28 is
attached to the stinger 34 by a threaded connection. of
course, other types of attachment (welding, unitary
construction, etc.) may be used if desired.

In FIG. 2B, the manner in which the latch assembly 22
30 and the seal assembly 26 are carried on the stinger 34 may

be more clearly seen. In addition, the protective sleeve 36



stinger 34. Further details of these elenents are representatively
-illustrated in cross-section in FIGS. 2A-C. 25 In FIG 2A, it may be seen
that the receptacle 28 is attached to the stinger 34 by a threaded
connection. O course, other types of attachnent (welding, unitary
“construction, etc.) may be used if desired. In FIG 2B, the manner in which
the latch assenbly 22 30 and the seal assenbly 26 are carried on the stinger
34 may be nore clearly seen. In addition, the protective sleeve 36 - 6
covers the latch assenbly 22 and is secured relative to the stinger 34 with
shear pins 38, as depicted in FIG 2B. The |latch assenbly 22 preferably
includes multiple |atches 40, which are described nore fully bel ow. The seal
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In FIG. 2C, the manner in which the stinger 34 is

10 inserted into the bore 20 of the receptacle 18 can be seen.

Note that the bore 20 is smooth, and is free of any grooves,

threads or other types of recesses for engagement with the
latch assembly 22.

Referring additionally now to FIG. 3, the stinger 34
15 and receptacle 18 are representatively illustrated after the
seal assembly 26 has been sealingly received within the bore
20. The sleeve 36 prevents further insertion of the stinger
34 into the receptacle 18, allowing the seals 42 to be
pressure tested prior to engaging the latch assembly 22 with

20 the bore 20.

After the seals 42 have been tested, sufficient force
can be applied to the stinger 34 (for example, by slacking
off on the tie back liner 32 at the surface to apply added
weight to the extension 24) to shear the pins 38. The

25 stinger 34 with the latch assembly 22 will then be received
fully within the bore 20.

In FIG. 4, the stinger 34 is representatively
illustrated fully received within the bore 20. The latches

40 now grippingly engage the surface of the bore 20, thereby

30 preventing removal of the stinger 34 from the receptacle 18,



20 the bore 20. After the seals 42 have been tested, sufficient force can be
-applied to the stinger 34 (for exanple, by slacking off on the tie back
liner 32 at the surface to apply added weight to the extension 24) to shear
the pins 38. The 25 stinger 34 with the latch assenbly 22 will then be
"received fully within the bore 20. In FIG 4, the stinger 34 is

representatively illustrated fully received within the bore 20. The | atches
40 now gri ppingly engage the surface of the bore 20, thereby 30 preventing
removal of the stinger 34 fromthe receptacle 18, - 7 wthout the necessity

of the latches 40 being received in any grooves, threads or other recesses
formed into the surface of the bore. Referring additionally nowto FIG 5,

an enl argeg; sgah€ theCheeesgeell YRl tivd eYaoEnone10f Yehey atehas,A0 i
schematically depicted mn%hln the bore. 20 of the rec&ptacle 18, éhthal t he

manner in @AY cPHIRY9Sat cEDGPRES tHe BOHETCaReCRRS§Hr & LIS | yRE8ent ot e
that, in thusfexanpt eshd eodeat ch 40 prevents upward di spl acenent of the
stinger 34 relative 10 to the receptacle 18 along a |ongitudinal axis 44 of
the stinger, bRefetomwnemraidisipreddivemowoftot FEéGst Pngan erlaryged sceale he

receptagl eciggpesditifgh1 Theibgt chA0 bogl udes amedgedeMbee 46 received in
a circunferentially extendjng recess, 48. A b|a5|n device 50 15 (such as a

ci rcunfer eﬁ?b%‘!‘??l%@&]éhdil%l% Whhify) the RS tHE NedpBe dESFRREAB %icr 0ss a
surface of 18, ragpthts tiherminner adi alHiyhotheandkyhuggipg the bedgecaevi ce
into contagt M%rg clearly seen. Note that, in this example, the latch
40 prevents upward displacement of the stinger 34 relative
10 to the receptacle 18 along a longitudinal axis 44 of the
stinger, but downward displacement of the stinger relative

to the receptacle is permitted.

The latch 40 includes a wedge device 46 received in a
circumferentially extending recess 48. A biasing device 50

15 (such as a circumferentially extending wave spring) biases
the wedge device 46 across a surface of a ramp 52, thereby
radially outwardly urging the wedge device into contact with

the surface of the bore 20.

Preferably, an incline angle A of the ramp 52 is less

20 than the so-called friction angle due to the coefficient of

friction between the wedge device 46 and the surface of the

bore 20. Thus, a force Fu used in an attempt to displace

the stinger 34 upward relative to the receptacle 18 will

produce a gripping force Fg from the wedge device 46 to the

25 surface of the bore 20, with a resultant force Fr preventing

upward displacement of the stinger. Theoretically, no

amount of force Fu will be sufficient to displace the

stinger 34 upward relative to the receptacle 18, without
deforming or destroying the latch 40 or the receptacle.

30 Preferably, the wedge device 46 rotates as it displaces

across the surface of the ramp 52 to inwardly or outwardly



the surface of the bore 20. Preferably, an incline angle A of the ranp 52 is
.less 20 than the so-called friction angle due to the coefficient of

friction between the wedge device 46 and the surface of the bore 20. Thus, a
force Fu used in an attenpt to displace the stinger 34 upward relative to
"the receptacle 18 will produce a gripping force Fg fromthe wedge device 46
to the 25 surface of the bore 20, with a resultant force Fr preventing

upward di spl acenent of the stinger. Theoretically, no amount of force Fu
will be sufficient to displace the stinger 34 upward relative to the
receptacle 18, without deform ng or destroying the latch 40 or the
receptacle. 30 Preferably, the wedge device 46 rotates as it displaces
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In this configuration, | at ches 40 extend both circunferentially and
| ongi t udi n8#¥y*e@nd thus helically, about the stinger 34. One advantage of

the latch assen&é e§¥ﬁég Flgai%ib%ally now to FIG. &, another

configuration of the latch assembly 22 is representatively

10 illustrated, apart from the remainder cof the stinger 34 and
extension 24. In this configuration, the latches 40 extend
both circumferentially and longitudinally, and thus
helically, about the stinger 34.

One advantage of the latch assembly 22 of FIG. 6 1is

15 that it can be conveniently released from gripping
engagement with the surface of the bore 20 if it should ever

be desired to withdraw the stinger 34 from the receptacle

18. In order to release the latch assembly 22, the
extension 24 would be rotated to the right (clockwise as

20 viewed from above) while picking up on the extension.

The right-hand rotation displaces the wedge device 46
relative to the ramp 52 so that the wedge device 1is not
forced into gripping engagement with the surface of the bore
20 as the extension 24 is raised. That is, the ramp 52 is

25 displaced out from under the wedge device 46 so that the
wedge device can retract into the recess 48 when the stinger
34 is rotated to the right. Of course, the latch assembly
22 could be configured to release in response to left-hand

rotation of the stinger 34, if desired.

30 Referring additionally now to FIGS. 7-10, examples of

various configurations of the wedge device 46 are



15 that it can be conveniently rel eased fromgripping engagenent with the

. surface of the bore 20 if it should ever be desired to withdraw the stinger
34 fromthe receptacle 18. In order to release the latch assenbly 22, the
extension 24 would be rotated to the right (clockwi se as 20 viewed from
“above) while picking up on the extension. The right-hand rotation displaces
the wedge device 46 relative to the ranp 52 so that the wedge device is not
forced into gripping engagenent with the surface of the bore 20 as the
extension 24 is raised. That is, the ranp 52 is 25 displaced out from under
t he wedge device 46 so that the wedge device can retract into the recess 48
when the stinger 34 is rotated to the right. O course, the latch assenbly
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exist. 5 n &&i&t.7, the wedge device 46 is simlar to the one depicted in FIG
5. The wedge device 46 includes a spirally wound spring 54 and a generally
cylindrical supborfI&6. 7Th&hesmssioret B6 imeovidess r admalfy 6at wdwed Sgpport
and t her ebyedQ-queventsEr Ushi RgheOledbBeaePibagdsb4indbudepi £18d s 1KI G 7,
there may be nultiple sections of supegrts 56, .sp that the

wound spring 54 and a generally cylindrical support 56. The

support 56 provides radially outward support, and thereby

10 prevents crushing of, the spring 54. As depicted in FIG. 7,
there may be multiple sections of supports 56, so that the
wedge device 46 1is resilient overall and can extend

circumferentially relative to the stinger 34.

In FIG. 8, the wedge device 46 comprises a ball chain
15 having multiple interconnected balls 58. In FIG. 9, the
wedge device comprises a chain of rollers 60. In order to
make the wedge devices 46 of FIGS. 8 & 9 resilient, biasing
devices 62 (such as extension springs) could be used to
interconnect the balls 58 or rollers 60, as depicted in FIG.

20 10.

Note that, although the above examples of the latch
assembly 22 include the 1latches 40 extending completely
circumferentially about the stinger 34, other examples could
use a latch assembly which does not extend completely

25 circumferentially about the stinger 34. Such a
configuration could be used, for example, to induce direct
contact and resulting gripping friction between the outer
surface of the stinger 34 and the inner surface of the bore
20. One benefit of this configuration would be to reduce or

30 eliminate relative motion between the stinger 34 and bore

20, and thereby reduce wear on the seals 42.
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wedge device 46 is resilient overall and can extend circunferentially
.relative to the stinger 34. In FIG 8, the wedge device 46 conprises a bal
chain 15 having multiple interconnected balls 58. In FIG 9, the wedge
device conprises a chain of rollers 60. In order to nake the wedge devices
46 of FIGS. 8 & 9 resilient, biasing devices 62 (such as extension springs)
could be used to interconnect the balls 58 or rollers 60, as depicted in
FIG 20 10. Note that, although the above exanples of the latch assenbly 22
i nclude the | atches 40 extending conpletely circunferentially about the
stinger 34, other exanples could use a latch assenbly which does not extend
conpletely 25 circunferentially about the stinger 34. Such a configuration

coul d be used, fOr RxAM&r e i NPUCH, di §@otec GidACtcaRd rasul timg,egri ppi ng
friction between the outer. . surface oi the stinger 34 and fhe inner surface

of the bor@SoPSBfR BEFYRCESet SERFEA Lo THRINR SwolPd b8t *Fedfe or 30
el i mnate setatirve welllontbelsween tilmosth ngeredd andBdiause 20f artdegeher eby

reduce V\eag?\pghég}@er%asal S i%Z. 15 19 tI &Q/éé@?]%/%%g%% b%of UH# ag{wecéraé&;jeé _hat t he

above disclosure proVides séveral "adv s to the art” of” securing well
tool s tho sHperIdHopPEs.oBmiausecessehesatoadviamcsmedase it i $hgotbateessary to

cut any grpevVeSermoid) eads Qo NelsERERHRE A AIdN & St d @ceaferdig, bore.
Furt hernore,  the above di scl osure provides_a Iatch_assenbhg;oggnch i

conveni entWNiER i 5| SRV BT hont Tt 2R E HH RN Cals - ce an

use.

The above disclosure provides a tie back receptacle

10 extension 24 which includes a stinger 34 having a smooth
bore latch assembly 22 carried thereon. The smooth bore
latch assembly 22 includes a wedge device 46 and a ramp 52
which outwardly displaces the wedge device for securing the

stinger within a substantially smooth bore 20.

15 The tie back receptacle extension 24 may also include a
tie back receptacle 28 attached to the stinger 34. The

stinger 34 may have a seal assembly 26 carried thereon.

The wedge device 46 may rotate when the ramp 52

displaces the wedge device outward. A biasing device 50 may

20 bias the wedge device 46 across the ramp 52, thereby
enabling the wedge device to engage the smooth bore 20.

The wedge device 46 may include at least one spring 54
extending circumferentially relative to the stinger 34. The
wedge device 46 may include at least one generally

25 cylindrical roller 60 extending circumferentially relative
to the stinger 34. The wedge device 46 may include at least
one bhall 58,

The wedge device 46 and the ramp 52 may extend
helically on the stinger 34.

- 11 -



The above disclosure provides a tie back receptacle 10 extension 24 which
.includes a stinger 34 having a snooth bore latch assenbly 22 carried

t hereon. The snmpooth bore |atch assenbly 22 includes a wedge device 46 and a
ranp 52 which outwardly displaces the wedge device for securing the stinger
"wWithin a substantially smooth bore 20. 15 The tie back receptacl e extension
24 may also include a tie back receptacle 28 attached to the stinger 34. The
stinger 34 may have a seal assenbly 26 carried thereon. The wedge device 46
may rotate when the ranp 52 displaces the wedge device outward. A biasing
device 50 may 20 bias the wedge device 46 across the ranp 52, thereby
enabling the wedge device to engage the snooth bore 20. The wedge device 46

may include at AgastpQne & IRg & @6@%@%1@5&@@ entdldoh neiative to
the stinger 34. The wedge_devi.ce 4 ncl ude at | east one gener ly 25

cyI|ndr|ca}aF%ﬁl%ﬁs%ﬁb%&t%%dWHQCE|FEGﬁFé?Enﬁlal BPSEel9RS V108 (TG i nger
34. The weslgm:@vmemﬂ@ amylédet uskee atedeast4 8 aire wialdh Sthe Tder Meddes devi ce

46 and the fam, o2 mygend held callv.gn Lhesi g o W Bso

provi ded by |sclosure I's @ sSnoo Bore Iatc asséenb
i ncl udés atiteastexnre ispilnal rabumnide spei Ag 554naﬁu atd .| eaBt rene ﬁ@ce‘@s 48 in

which the spLingivs checritvadallharpaess 4§u§ngp£P§gSB&'Q%l%$ itidergj n extend
5 circunferentially relative to a stinger 34. AT operatjve to

outwar dly R prEEESEnt & pifng HPI I %t Foe qlﬁpltaﬁ(?mleé‘(’fes%f 4§hf:~'n $RIS¥hse to
di spl acenenélafitdec SpHHaNGamp 52.

The smooth bore latch assembly 22 may also include at
10 least one generally cylindrical support 56 received within
the spring 54. Multiple supports 56 may be received within

the spring 54.

The smooth bore latch assembly 22 may also include a

biasing device 50 which biases the spring 54 across the ramp

15 52. The biasing device 50 may comprise a wave spring. The
biasing device 50 may bias the spring 54 across the ramp 52

a sufficient distance to outwardly extend the spring from

the recess 48.

The recess 48 and the spring 54 may extend helically
20 relative to the stinger 34.

Also provided by the above disclosure is a method of

securing a stinger 34 within a substantially smooth bore 20.

The method includes the steps of: providing a latch assembly

22 on the stinger 34; inserting the stinger 34 into the bore

25 20; and engaging the latch assembly 22 with the bore 20,

thereby securing the stinger 34 relative to the bore,

without the latch assembly engaging any recess formed in the
bore.

The engaging step may include displacing a wedge device
30 46 across a ramp 52 of the latch assembly 22, thereby

- 12 -



relative to the ranp 52. The snooth bore latch assenbly 22 may al so incl ude
.at 10 least one generally cylindrical support 56 received within the spring
54. Multiple supports 56 nay be received within the spring 54. The snpoth
bore | atch assenbly 22 may al so include a biasing device 50 which biases the
“spring 54 across the ranp 15 52. The biasing device 50 may conprise a wave
spring. The biasing device 50 may bias the spring 54 across the ranp 52 a
sufficient distance to outwardly extend the spring from the recess 48. The
recess 48 and the spring 54 may extend helically 20 relative to the stinger
34. Also provided by the above disclosure is a nethod of securing a stinger
34 within a substantially snooth bore 20. The nethod includes the steps of:

provi di ng gyt gasséﬁ@éﬁ{dlﬂg onHehe ghagger R4iidenseihtdy e pplingger 34
into the bore 25 20; ang ggaglng %he | at ch assenbly 22 with the bore 20,
witindEF 88%Fe

t her eby sé%ﬁ?ﬁﬁﬂepﬁe gtlve to the bore, without the |atch
assenbl y engagi an ecess f.qr me hare. The en a

i ncl ude dlsplagﬁ%b éyméﬁbe Jevi Ce q%% &rgég a ra g# %ﬁglﬁgfch
assenbl y 2xptatiegebyhe -wadge odevared| plerterdisvy fdve v@ﬂgehaevame i5@t- 0

gri ppi Bg ﬁ&gagégét d@vtl%et hgg b"c‘i&%p@%miﬁ? é’\?éiﬂemg VifeR 14 §0i g1 B9 Step

may i nclude rotaling the wedge device a a surtface of the ranp 52. 5 The
wedge deviFEHaGiIPE mf stepPrdy Fh%lﬂﬁ@gﬁsﬁﬁﬁlée across the ramp
52.

The method may include the step of releasing the latch
assembly 22 from engagement with the bore 20 by rotating the
10 stinger 34 about a longitudinal axis 44 of the stinger.

Of course, a person skilled in the art would, upon a
careful consideration of the above description of
representative embodiments, readily appreciate that many
modifications, additions, substitutions, deletions, and

15 other changes may be made to these specific embodiments, and
such changes are within the scope of the principles of the
present disclosure. Accordingly, the foregeoing detailed
description is to be clearly understood as being given by
way of illustration and example only, the spirit and scope

20 of the present invention being limited solely by the
appended claims and their equivalents.
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bi asi ng device 50 to bias the wedge device across the ranp 52. The net hod

. may include the step of releasing the latch assenbly 22 from engagenent with
the bore 20 by rotating the 10 stinger 34 about a |ongitudinal axis 44 of
the stinger. OF course, a person skilled in the art would, upon a careful
“consideration of the above description of representative enbodi nents,
readily appreciate that many nodifications, additions, substitutions,

del etions, and 15 other changes nay be made to t hese specific enbodi nents,
and such changes are within the scope of the principles of the present

di scl osure. Accordingly, the foregoing detailed descriptionis to be clearly
under st ood as being given by way of illustration and exanple only, the

spirit and scopgiad0 1@ cAgMepegent invention being limted solely by the
appended cl ains and their equivalents. - 13 WAT IS CLAIMEDIS: 1. Atie

back receptacl e extension, conprising: a stinger having a snooth bore |atch
assenbly carried 5 thereon, the snooth bore |atch assenbly including a wedge
device and a ranp wa cheolawar deyediaplacest¢hei ovedgeongend cieng f or securi ng
the stinger within a substantially smooth bore. 2. The tie back receptacle
ext ensi on of claistingen Ohdvinhes émnpthsbngealﬂt@hb@cﬂsané@e'pt@mreeaﬂttached

to thes stifig&ion angnd hemsbt A9 Aavi N §§§ém@%ﬁem%¥u8§ﬁ%' ad wddyer eon.

The tie back receptacle extension of claim1 wherein the med e deV|ce
rotates WiV df d%hn? dRER #béshy petwardly displaces the wedge de

for securing the stinger within a substantially smooth bore.

2. The tie back receptacle extension of claim 1,
10 further comprising a tie back receptacle attached to the
stinger, and the stinger having a seal assembly carried

thereon.

3. The tie Dback receptacle extension of claim 1,
15 wherein the wedge device rotates when the ramp displaces the

wedge device outward.

4, The tie Dback receptacle extension of claim 1,

further comprising a biasing device which biases the wedge

20 device across the ramp, thereby enabling the wedge device to
engage the bore.

5. The ¢tie back receptacle extension of claim 1,
wherein the wedge device comprises at least one spring

25 extending circumferentially relative to the stinger.

6. The tie Dback receptacle extension of claim 1,

wherein the wedge device comprises at least one generally
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wedge device outward. 4. The tie back receptacle extension of claiml,
. further conprising a biasing device which biases the wedge 20 device across
the ranp, thereby enabling the wedge device to engage the bore. 5. The tie
back receptacle extension of claim1l, wherein the wedge device conprises at
"l east one spring 25 extending circunferentially relative to the stinger. 6.
The tie back receptacle extension of claim1l, wherein the wedge device
conprises at |least one generally - 14 <cylindrical roller extending
circunferentially relative to the stinger. 7. The tie back receptacle
extension of claim1l1l, 5 wherein the wedge device conprises at |east one
ball. 8. The tie back receptacle extension of claiml, wherein the wedge
device andiiedAt X L NeLLCAYndNcitBEnBlLO0Ea11) 2o18ci8LCRoassendl y
for engaging a substantially snoot ore, the Tatch assenbly conprising: at
| east one WP rAin@&¥nd spring; at | east one recess in which the spring is
received, 15 the recess and the spring therein extending circunferentially
relative to a stinger; and a ranp operative to outwardly displace the spring
reLative too N recant |0 LenRnse, Ladlapl 8o R o N8y SPIANY nel ative to
5 wherein the wedge device comprises at least one ball.

8. The tie back receptacle extension of claim 1,
wherein the wedge device and the ramp extend helically on

the stinger.

10
9. A latch assembly for engaging a substantially
smooth bore, the latch assembly comprising:
at least one spiral wound spring;
at least one recess in which the spring is received,
15 the recess and the spring therein extending
circumferentially relative to a stinger; and
a ramp operative to outwardly displace the spring
relative to the recess in response to displacement of the
spring relative to the ramp.
20
10. The smooth bore latch assembly of claim 9, further
comprising at 1least one generally cylindrical support
received within the spring.
25 11. The smooth bore latch assembly of claim 9, wherein

multiple supports are received within the spring.
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10. The snooth bore | atch assenbly of claim9, further conprising at |east
one generally cylindrical support received within the spring. 25 11. The
snooth bore | atch assenbly of claim9, wherein nultiple supports are
received within the spring. - 15 12. The snooth bore latch assenbly of claim
~ 9, further conprising a biasing device which biases the spring across the
ranp. 5 13. The snooth bore latch assenbly of claim 12, wherein the biasing
devi ce conprises a wave spring. 14. The snooth bore | atch assenbly of claim
12, wherein the biasing device biases the spring across the ranp 10 a
sufficient distance to outwardly extend the spring from the recess. 15. The
snooth bore latch assenbly of claim9, wherein the recess and the spring

extend helical lhy relakl ¥Rob®nt BSre 1Pasth N9 emth, JF MEINGH 0Of rHeeUELNg a
stinger within a,6 substantially_snpoth bore, the nethod cor r|S|ngFthe st eps

of : 20 pr SAMRTAGIRY| & AW AT ASY AR IR i RyRFeS FRCeFPFAGYt RET8EFnger into
t he bore; tard remgagi ng the | atch assenbly wth the bore, thereby securing
the stinger relative to the bore, without the latch assenbly engagi ng any
recess formed in the bore. 25 17. The nmethod of claim 16, wherein the

engagi ng step further conprises displacing a wedge device across a ranp of
5 13. The smooth bore 1latch assembly of claim 12,

wherein the biasing device comprises a wave spring.

14. The smooth bore latch assembly of claim 12,
wherein the biasing device biases the spring across the ramp
10 a sufficient distance to outwardly extend the spring from

the recess.

15. The smooth bore latch assembly of claim 9, wherein
the recess and the spring extend helically relative to the

15 stinger.

16. A method of securing a stinger within a
substantially smooth bore, the method comprising the steps
of:

20 providing a latch assembly on the stinger;
inserting the stinger into the bore; and

engaging the latch assembly with the bore, thereby
securing the stinger relative to the bore, without the latch
assembly engaging any recess formed in the bore.

25

17. The method of claim 16, wherein the engaging step

further comprises displacing a wedge device across a ramp of
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- 16 the latch assenbly, thereby outwardly extending the wedge device into
. gripping engagenent with the bore. 18. The nethod of claim 17, wherein the
wedge device 5 displacing step further conprises rotating the wedge device
along a surface of the ranp. 19. The nethod of claim 17, wherein the wedge
~device displacing step further conprises using a biasing device to 10 bias
t he wedge device across the ranp. 20. The nethod of claim 16, further
conprising the step of releasing the latch assenbly from engagenent wth
the bore by rotating the stinger about a |ongitudinal axis 15 of the
stinger. - 17

the latch assembly, thereby outwardly extending the wedge
device into gripping engagement with the bore.

18. The method of claim 17, wherein the wedge device
5 displacing step further comprises rotating the wedge device

along a surface of the ramp.

12. The method of claim 17, wherein the wedge device
displacing step further comprises using a biasing device to

10 Dbias the wedge device across the ramp.

20. The method of c¢laim 16, further comprising the
step of releasing the latch assembly from engagement with
the bore by rotating the stinger about a longitudinal axis

15 of the stinger.
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