SMOOTH BORE LATCH FOR Tl E BACK RECEPTACLE EXTENSI ON BACKGROUND The
present disclosure relates generally to equipnment 5 utilized and
operations perforned in conjunction with a subterranean well and, in
an enbodi ment described herein, nore particularly provides a snooth
bore latch for a tie back receptacle extension. A tie back receptacle
and associated tie back liner may 10 be used to isol ate casing above
a |liner hanger frompressure 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 sea
assenbly be received in a correspondingly long tie back 15
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A tie back receptacle and assgociated tie back liner may
10 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

15 receptacle.

Unfortunately, where a liner hanger 1s of the
expandable type, only a relatively short tie back receptacle
is typically provided. Thus, it is desirable to be able to
install a tie back receptacle extension in the liner hanger,

20 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
25 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

30 through bore of the liner hanger.



Therefore, it wild1 be appreciated that inprovenents are needed in the
art of installing tie back receptacle extensions. These inprovenents
will be useful in other fields of the subterranean well art, as well.
S SUMVARY In the present specification, apparatus and nethods
are provided which solve at |east one problemin the art. One exanple
is described belowin which a stinger is secured 10 within a snooth
bore using a | atch assenbly which grips the bore with a wedge and
ranp arrangenent. Another exanple is described below in which the
wedge rotates across a surface of the ranp in order to extend the
wedge outward into engagenment with the snmooth bore. 15In one aspect,
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I atch assenmbly is provided which includes at l'east one spiral wound

spring. 5The spring is received in at |east one recess. The recess and
the spring therein extend circunferentially relative to 25 a stinger.
Aranp is operative to outwardly di§wthe spring relative to the
recess in response to displacenent_of the s ;%d:rel ative to

ramp. In yet anofhEhe &ssert sPeetHsetirise ug apfnpRth st%irﬁ a
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assenbly on.tRe18t 1R9esch-IB888t bBYok N8n 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 acrogs a surface
of the ramp in order to extend the wedge outward into
engagement with the smooth bore.

i5 In one aspect, a tle back receptacle extension is
provided which includes a stinger having a smocth 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 i1s 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



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 engaging any recess forned in the
snoot h bore. 5These and ot her features, advantages, benefits and
objects will becone apparent to one of ordinary skill in the art upon
careful consideration of the detail ed description of representative
enbodi nents herei nbel ow and t he acconpanyi ng drawi ngs, in which
simlar elements are 10 indicated in the various figures using the
sanme reference nunbers. BRI EF DESCRI PTI ON OF THE DRAW NGS
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accompanying drawings, in which similar elements are
10 indicated in the various 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 1s a further enlarged scale schematic cross-
sectional wview of a stinger of the tie back receptacle
extension partially received in the tie back receptacle;

FIG. 4 is an enlarged scale schematic cross-sectional
25 view of the stinger fully received in 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;



FIG 6 is an elevational view of a helically configured |atch

assenbly for use on the stinger; and FIGS. 7-10 are enl arged
scal e schematic views of various configurations of a wedge device of
the latch 5 assenbly. DETAI LED DESCRI PTI ON It is to be

under stood that the various enbodi nents described herein may be
utilized in various orientations, 10 such as inclined, inverted,

hori zontal, vertical, etc., and in various configurations, wthout
departing fromthe principles of the present disclosure. The

enbodi nents are described nerely as exanpl es of useful applications
of the principles of the disclosure, which are not limted to any 15
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the earth's surface along the well bore. 25Representatively and
schematically illustrated in FIG 1 is a well system 10 which

enbodi es principles of the pr i scl n the well system 10,
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as is typical
pr1nc1p1es of the present disclosure. The embodiments are

described merely as examples of useful applications of the
principles of the disclesure, which are not limited to any
15 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 accompanving drawings. In
20 general, “above”, “upper”, “upward” and similar terms refer

to a direction toward the earth’s surface along a wellbore,
and “below”, “lower”, “downward” and similar terms refer to
a direction away from the earth’s surface alecng the
wellbore,

25 Representatively and schematically illustrated in FIG.
1 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

30 in the wellbore 14, as depicted in FIG. 1.



5 such expandabl e |iner hangers, a relatively short and thin walled
tie back receptacle 18 is provided at an upper end of the liner

hanger . However, it 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 |iner hanger or other well tool (such
as a packer or bridge plug), and the tie back receptacle 18 could be
relatively 15 long or thick wall ed. In addition, the tie back
receptacle 18 could also or instead be of the type known as a
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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 pelished 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 is 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 cocoming into
contact with them.

30 A specially designed smooth bore latch assembly 22 is
used which secures a tie back receptacle extension 24 to the



In actual practice, the seal *assenbly 30 on the tie back |liner 32
woul d preferably already be engaged with the receptacle 28 when the
extension 24 is run into the tubular 10 string 12, but these elenents
of the system 10 are shown separated in FIG 1 for clarity of
description. O her extraneous details (such as a protective sleeve
whi ch covers the latch assenbly 22 and prevents insertion of the

| atch assenbly into the receptacle 18 until after the seal 15
assenbly 26 has been tested, a |l atch assenbly which rel easably
secures the tie back liner 32 to the receptacle 28, etc.), not
affecting the principles of this disclosure, have been omtted from
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The seal separated in FIG. 1 for clarity of description. Other

extranecus details (such as a protective sleeve which covers
the latch assembly 22 and prevents insertion of the latch
assembly into the receptacle 18 until after the seal
15 assembly 26 has Dbeen tested, a latch 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 latch
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



5 assenbly 26 preferably includes nultiple seals 42. However, it
shoul d be understood that any nunber of |atches 40, and any nunber of
seal s 42, including one, could be provided as desired. 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 snooth, and
is free of any grooves, threads or other types of recesses for
engagenent with the latch assenbly 22. Referring additionally nowto
FIG 3, the stinger 34 15 and receptacle 18 are representatively
illustrated after the seal assenbly 26 has been sealingly received
within the bore 20. The sleeve 36 prevents further insertion of the
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In FIG. 2C, the mammer in which the stinger 34 is

10 inserted inte 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 hore 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
welight 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,



wi t hout the necessity of the latches 40 being received in any
grooves, threads or other recesses fornmed into the surface of the
bore. Referring additionally nowto FIG 5, an enlarged scale 5
cross-sectional view of one of the latches 40 is schematically
depicted within the bore 20 of the receptacle 18, so that the manner
in which the latch grips the bore can be nore clearly seen. Note
that, in this exanple, the latch 40 prevents upward di spl acenent of
the stinger 34 relative 10 to the receptacle 18 along a | ongitudi nal
axis 44 of the stinger, but downward di spl acenent of the stinger
relative to the receptacle is permtted. The |l atch 40 incl udes
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The latch 40 1ncludes 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



conveni ent and sinple actuation of the |atch 40 to retract when the
|atch is inserted into the bore, and to grip the bore 20 when any

attenpt is nade to upwardly displace the 5 stinger 34. However, the
wedge device 46 could slide or otherw se displace across the ranp 52

irn other exanples, if desired. Referring additionally now to
FIG 6, another configuration of the latch assenbly 22 is
representatively 10 illustrated, apart fromthe remai nder of the

stinger 34 and extension 24. In this configuration, the | atches 40
extend both circunferentially and |ongitudinally, and thus helically,
about the stinger 34. One advantage of the |latch assenbly 22 of FIG
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t he wedge deviarmsié6 ake 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 is
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 s¢ 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 inte 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



representatively illustrated. These exanpltes denonstrate that the
principles of this disclosure are not limted to any particul ar
configuration of any of the elenments of the system 10. Instead, a
wi de variety of possible variations 5 exist. In FIG 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 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 nmultiple sections of supports 56,
that the wedge device 46 is resilient overall and can extend

ci rcunf ererkté;ﬁlels)énﬁséﬁéél\ﬁﬁ im;@ra%reangewﬁélse I exﬂlﬁeé% déﬂ&m@%

devi ce 46 c es a .bal chain 1g&§aV|g%}nu tip i nt erconnect ed

bal I s 58. ITHe% Ghey Prt“ﬁ‘é”ﬁéﬁ@eoﬁe\l} LS aircs%é}% of igEre 8
60. In ordemrﬁ(panakeuﬂhe eeuiieuerionsodbany &f CShe SeBererrtesidfi afie,

bi asi ng dewye8emb4g(su xtgn | C ugegs ggl
interco neé% thg %gflSQ%§€§?3r09|2%%96%955293§g|g%gg;?%eFl ' Ons

Note th &fiSfrough the above exanpl es of the |atch assenbly 22

SO

i nclude the | at Eﬂeﬁeéo g1t %ﬁg' Q:Qdﬁ?”ﬁé@{é‘é &'I%“@IH%"}I e '%ea%g.oes

the stinger_ 34, exa use asse

not ext end deRigltedely W{:ﬁr cufﬁlér‘é?ﬁqealdieyl%oﬁ‘i Jtr??el“@ﬁ?ngeﬁip%llsuch
a confi gur atdumd epuiny et usRda &eﬁeﬁqaumplcgllh@rimﬁuwpﬁ.brec% comthact

S nger. 30 AR Ehe o SEPFace ar he Bl e B0l BRE wartl B AR <

conf i gudat iBIEVRBEF dSBestiRT @ducEherspring 54, hs depicted in FIG. 7,

there may be multiple sections of supports 56, so that the
wedge device 46 1s resilient overall and c¢an 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 latches 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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30 elimnate relative notion between the stisnger 34 and bore 20, and
t hereby reduce wear on the seals 42. It may now be fully
appreci ated that the above disclosure provides several advancenents
to the art of securing well tools to snooth bores. Because of these
advancenents, it is not necessary to cut any grooves, 5 threads or
ot her recesses into the surface of the bore. Furthernore, the above
di scl osure provides a |atch assenbly which is convenient, reliable
and econom cal to produce and use. The above di scl osure provides a
tie back receptacle 10 extension 24 which includes a stinger 34
having a snooth bore | atch assenbly 22 carried thereon. The snooth

bore latch assentl yma?; iﬁsduudleé aEuradge agpvé &l armaa r aRP %m ch
outwardly %§$Ia0es kmaa%% EV|ce for éecugﬁn < he sﬂgn ger

a subst ant | A1V ENB8t PHOFE~70. STETHY t PEVERHH cepf%clé‘ex?533|

24 may al soseqigligde welkl etpabk tecemomthe X8 est-t acBedanset od sither‘ﬁ@er

34. The sti n«%fan%@m@’ﬁfshaVﬁ alﬁe%otﬁs%ﬁbké’a%@ Q‘c@r r&gd taﬂ@/" e@ﬁooves,

The wed Vi C may, rotate when the ra | ac he
o e T P A B T R ot e 2 B b
across the F@ﬁﬁbaimorehetb@yabwmﬂﬂdmﬁglpherewnmﬂynﬁyﬁl@ela@cbnga@ﬁmhﬂye

smoot h boreydn is conVBRi¥eEgerdawnie 46a NBYorddilcude tat pkeaste ARy
spring 54 extendlng circunferentially relative to the stlnger 34. The

wedge devi c& 46 may include at |east one generally
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 smecoth bore 20.

15 The tie back receptacle extension 24 may also include a
tie back receptacle 28 attached te 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 ball 58.

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

-~ 11 -



25 cylindrical roller 60 extending circunferentially relative to the
stinger 34. The wedge device 46 may include at | east one ball 58.

The wedge device 46 and the ranp 52 may extend helically on the
stinger 34. Al so provided by the above di sclosure is a snooth
bore latch assenbly 22 which includes at | east one spiral wound
spring 54 and at |east one recess 48 in which the spring is received.
The recess 48 and the spring 54 therein extend 5 circunferentially
relative to a stinger 34. Aranp 52 is operative to outwardly

di spl ace the spring 54 relative to the recess 48 in response to

di spl acenent of the spring relative to the ranp 52. The snooth bore

I alt chdasselnbl y 22sBRpralsded f’tﬁ)duﬂﬁ ﬁﬂboilz@ amos@&@ﬁen% 8hbyth bore
cylindrica uppart 56.recei Vv wi t hinn Lin

Slpports Soub BesrBBLlvas RN TRt Rh 1eR%: Otne Ml il Rroyn
bore | atch sesiawgblsy apdnaly h¢%ﬁj3 |<m9| wgeeas bt dsimghdehi ebe5eppncHs

bi ases the sfidiR@ad4 azqqreosr%ctalgg 4@MRAndd the. sﬁ&@n@l 851 BHeHEM CE& R dTRY
conprise a wﬁqug &IQ f X f§3 eV|ceStln glas the S rlnq_54
acr oss t A SR B S dRcé Pary éxt*&h fﬁ%
spring fron@ner@tlié'ee§§ g@itwardly displage t}e%e%@rm arl reveatsye i 54
may extend fied | gakdss 2081 @hatiasponget e saisgg%eﬁént of tHY Sébring
provi ded by t abo¥ ggsclosurg is a neth of securing a stinger 34
within a substa Py FoR B6re 20. The nethod incl udes the st eps

of : providing a'ﬂh%t choBEREBBLY Z2cQD és@%n&tlynggrm% a!lé‘éeiﬁéﬂﬂiet rb‘%

stinger ntq the bore 2 nd en t he I tch asse

1Ot 7 ot S0 OFn AT 1A LY A £PP845PeFaEF DS Ui
bore, wi thothe tdpariingt 6A. assehbig/leersgl@gpngs any macéss recemedd i witthia
bore. the sprif§ §hgagi ng step may include displacing a wedge

device 30 46 across a ranp 52 of the latch assenbly 22, thereby
The smooth bore latch assembly 22 may alsc 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 234.

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 -~



outwardly extendi ng the wedge device into gripping engagenent with
the bore 20. The wedge device 46 displacing step may include
rotating the wedge device along a surface of the ranmp 52. 5 The wedge
device 46 displacing step may include using a biasing device 50 to

bi as 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 | ongitudi nal
axis 44 of the stinger. O course, a person skilled in the art
woul d, upon a careful consideration of the above description of
representative enbodi nents, readily appreciate that many

modi fi cati Qﬂﬁ:wa&ddj/ti e&&enamigsti tuéi ORdgdel eleh@ns, anttolS @Hiifing
changes nayn%%ggagg H?e%% ggggl qc enbodi ments, and such changes

are within the sco he "princi‘pl'es of the present disclosure.
Accordingly, th@héor@%@g stk ededeéﬁmmdl@le '§te bﬁaﬁlaﬁ{émde

under st ood a e.ng give Iustratlo | e on
the spirit % %&géﬁgp §0W8‘Fg¥h§,a%’r‘"eese?1jltoqgn\?erﬁ‘ir r‘?cﬁeloﬁg tI emrFE‘B éél ely
by the appdigediesias ndedme thei Aleplacidenitsep WHATiIhELGIAl MEING Sa

1. Atie b%ﬁhsaﬁgeﬁéﬁﬁé@ XL ENSHLL IR gb”QeV1ce acfost 1M ramp
havi ng a smmoth bore |atch assenbly carried thereon, the snooth bore

| at ch assernml'y i ncludi ng a wedge device and a ranp whi ch outwardl y

di splaces the wegg d&%nafyo n%%ﬁaé'gﬁet% to'f”Q%FL Y& 1 ’\hr?e latch
substantial ly snppot ore; atle ck receptacle attached to the
stinger. 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 foregoing 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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2. The tie back:receptacle extension of claim1l, wherein the stinger

i ncludes a seal assenbly carried thereon. 3. The tie back
receptacl e extension of claiml1, wherein the wedge device rotates
when the garp dsphagpspt e Wwedge device outward. 4. The tie

back receptacl e extension of claim 1, wherein the wedge device
conprises at Ieast one spring extendlng circunferentially relative to

the stinger. . A t3e EB%ktk%c@ﬁ%&ci%céﬂtéﬁhgoﬁXt%Bﬁb?@s?h claiml,
wherein the medge devi ce_conprises at | east one general Ié;cyllndrlcal

fol | or extend: AgSERPEERT BREAREAR| STUPEER: POBSL 05ERE SEFRE 6.

The tie baekriegephagkenextdassaboeh bbaemitchhaegenbleinedgding
devi ce conpr.i

ext ensi on owe§53| eYlg%;éP P% ?ﬁ@pmggéghd89 Hsraﬁa gﬁgpigﬁﬁéeﬁﬁgtaC|e

hel i cal | ywedgehdesticrgépr securing. thet seibgek weétkphael e ext ension,

conprisin%gbstantgﬁgﬁgngﬁgﬁgggbggFét ﬁaoth bore I atch assenbly

carried thereon nDot assenbl y including a wedge
device and a rénﬁlﬁhbéﬁkoﬁ?ﬂﬁpéﬁylﬁl§§Fé€é§dth@ thedgeiveeirece for
securing the stinger within a substantially snooth bore; and a
bi asi ng devi ce mhlch blases khe med e device across the ranp t her eby
enabl i ng the wédg&RBeliBePr6 ehEsER FﬁéebﬁﬁéenSlon ofgclaimaieh

assenbly {vherengaghagsaiagbst antilalky ameekh hesemblhechatebBdassenbly

conprising; at |east one spiral wound spring;
mp PheBlon®

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

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

extending circumferentially relative to the stinger.

5. The tie back receptacle extension of claim 1,
wherein the wedge device comprises at least one generally
cylindrical roller extending circumferentially relative
to the stinger.

6. The tie back receptacle extension of claim 1,

wherein the wedge device comprises at least one ball.

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

the stinger.

8. A tie back receptacle extension, comprising:
a stinger having a smooth bore latch assembly
carried thereon, the smooth bore latch assembly including

a wedge device and a ramp which outwardly displaces the
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at | east one recess in which the spring is received, the recess and
the spring therein extending circunferentially relative to a stinger;
and a ranp operative to outwardly displace the spring relative
to the regasse RekesRORSE Qi agh ofthe spsing relative to
the ranp. Ge e%g. Tﬁe SDOt @gre gg?%ﬁ gg%eﬁﬁﬁglgfgclaiWIQ
further c&Wpstantgaalyl easctbndogenerarl y cylindrical support

received wthig bﬁassﬁ?iaavice whichlpiZBesspat Rebgkegkatich assembly
of claim9, where nul't ved Wi thin the spring.

n i pl e supports. are recei
12. The sAGEPRSHEFE FAMEN 55?5 Yy €gfP F&EHFEF FERBRe AS¥aR/HFr F8i ng a

bi asi ng dewgagewkhehbbirases the spring across the ranp. 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 cl &-mAl2atwhereserbiy Bbaskngadengce buksesntheldpring
across ! Nenbathap3ut! ! eheNhadlh! aBeente, OUbHBLILY X! end the spring
15. Bore S

fromthe recess. he snoot Tatc senbly of claim
9, wherein thea3fededstaraet FRigpdi Wguakt epyinaliically relative to the

stinger. at 1&8stAohet hedeal sacuhibg anst kpgehgWithi-Bedived,
substantially snooth baqre, the nethog conprisin t he steps of:
provi di ng*a%i 4FERSEs8R FPeoﬁpFﬁégsF RYELT EKESPELRH assenbly
i ncl udi ngcarewaaderdariaelandedahiasi ng devidageli;chnbi ases the wedge
device to extend twardly. froma recess .in an_outer rface.of the
Stihger: i noer 01 AQTPhoRSrRk Rt BUERETAND. igRyate B R IRG b
| at ch asserbbyivet hot hbeboressthénebyspevari ig tihepdticrgentr efathee
to the boge, Wyt hayt+ihe kat cheassppbl y engaging any recess forned in
t he bore.
10. The smooth bkore latch assembly of c¢laim 9,
further comprising at least one generally cylindrical

support received within the spring.

11. The smooth bore latch assembly of claim 92,

wherein multiple supports are received within the spring.

12. The smooth bore latch assembly of claim 9,
further comprising a biasing device which biases the

spring across the ramp.

13. The smooth bore latch 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
ram 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 stinger.
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17. The method of clairm 16, wherein the engaging step further
conprises displacing the wedge device across a ranp of the latch
assenbly, thereby outwardly extending the wedge device into gripping

engagenent MAFEGthi R%E%Dd of seb riﬁﬁeangEgﬁ egquE%EW L7 wher ei n

t he wedge devi ce ‘displ'acing step further conprisSes rofating the wedge
devi ce al §H§S§a§t§ﬂﬁ&5¥ SRooka Pgxe., the methodTremprtikdadofthel aim 17,
wherein tBecpadge.device displacing step further conprises using the

bi asi ng device to hias the_wedge device across the ranp.

) 20. A
met hod of secuPFRYIE186I Agdrthrt RSTSRPdbSPahtFaFicy "gftot A Gor8tChhe
met hod coapekesblg thelsteps af wepieviddviigeaahdt ehbdssambl Weoickhe
stinger; inserting the stinger into.the bore; en I ng_t he
't ch assERRED GHEASEhE BolE CIehardiy S SOUFIREEh e sPrRGeY FEPR: Pre
to the borecewst houbnt batkat shirdssenbily tergagingeany recess forned in
the bore; and 4nserchGLeRglndrlifgekalioh ARREMRLY LM amyengagenent wi th

the bore by rotating the_ stinger a longitu axis of the
stinger. 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.

17. The method of claim 16, wherein the engaging
step further comprises displacing the wedge device across
a ramp of 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
displacing step further comprises rotating the wedge

device along a surface of the ramp.

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

device to bias the wedge device across the ramp.

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

providing a latch assembly on the stinger;

inserting the stinger into the bore;

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;
and

releasing the latch assembly from engagement with
the bore by rotating the stinger about a longitudinal

axis of the stinger.
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