TI E- BAOK CO\INECTCR This inventi on rel at es general |y to subsea \A&Zh‘e%bl"s
equi pment,_ .arid, nore particularly, to an inproved tie-back connector for
connectlng a conductor to an ypright, tubular member of the wellhead for
extension 5 upwardly to a fi xad?’ ‘pl atform alove the subsea | evel. Tie-back
connectors of this general type are required when the well is drilled from
a floating drilling rig for later production froma fixed platform In

t hese cases, the conductor or conductors ar e |l owered 10 fromthe platform
for_connection to the well head ne =B a casing head or a
casi ng hanger suspended wi thin the head Follomnng connection of the

conductor and casi ng, prq?!r o s %e‘hﬂt r’]ﬁgl éat%\gg rlci ganer nost

casing, and a productiontree’is ins conv tlo%a manner .
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up at the substantial, depths _involved, Q her tie- ack connectors, .such as
20 that shown @R Ypriglhts: fubulsr sembesr of &de ¥edlheads fog: extensdats
which is ragi aupy:aemqfndablae fiilled @lamfesnalk@idel |meb@u®sea Heweaer ,

nei ther they nor other tig-back.connect I of are.a rovi de a
secure connection notwi t i (ﬁcﬁ(g SRS \ﬂﬁ\%ﬁ' m%ﬁr?’r%p\g&%% %rjf%such an
envi ronnment andegdaied n@eﬁamt@uwem dis mldmnfnom eh&leawias i on. The
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type whi ch has expang ockl ng means for connec ng w th one
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within the head. Following connection of the conductor
and casing, production tubing is lowered through the
innermost casing, and a production tree is installed in a
15 conventional manner.

Some prior tie-back connectors require threads
or other special preparations on the bore of the wellhead
member which are difficult to make up at the substantial
depths involved. Other tie-back connectors, such as

20 that shown in United States Patent No. 4,696,493, have
locking means which is radially expandable into grooves
about the bore. However, neither they nor other

_ ' tie~back connectors of which we are aware provide a
secure connection notwithstanding the loads which are

25 imposed in such an environment and resulting fatigue
which may occur in the connection.

The object of this invention is to provide a
tie-~back connector of this general type which has a
radially expandable locking means for connecting with one

30 or more grooveé about the bore of the wellhead member and
which provides a secure connection capable of
withstanding such loading.

More partlcularly, the present invention
provides a tie-back connector, for use in connecting a



2 conductor to a tubul ar wel | head nmenber nounted in an upright - position at
a subsea |l ocation and having a groove about its bore whose upper+end is
conically tapered downwardly and outwardly with respect to the bore and:5
upwardly facing seat neans about the ;ﬁper end of the bore, the tie-back "
connector conprising body neans |owerd&ble with the conductor and having a
| ower end which fits wthin the bore of the well head nenber as it is so

| onered and downwardly facing shoul der neans, thereon 10 adapted to be
suppor t ed comauaL e dto raemm@xprva@nearqumemmmeﬁ rgvedrent of the

body nMeangyorj i KM R SE SifddLA htiilon %@Q@biﬂijﬂ‘% ol sposal
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over the |erWre9d5 arfdldAaffardly head Qg SHbURRS méurﬁmmn its inner

side far sljdin over i nner_s r ces t he bod ) n | 'y opposite
the | & Pklr?éiarﬁéﬁ to,bg q%re"ih(}rf’o %ﬁb’s&e‘?t&% frection with
respect t curtthdmwdiowraansi memartm o dohee thiy oléamg. medwsckini t he groove
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menber so as to prel ‘oad t he, connection, to the
15 means between an inner position to permlt the locking

means to move into the bore and an outer position within
the groove. More particularly, the locking means has
conically tapered surfaces on its inner side and
downwardly and outwardly conically tapered surfaces on

20 its outer side to conform with the conically tapered
upper end of the groove. Wedge means is mounted for
vertical movement, without rotation, with respect to the
body means and has conical surfaces on.its outer side
which are complementary and slidable over the inner

25 surfaces of the locking means and surfaces on its inner w
side for sliding over inner surfaces of the body means
generally opposite the locking means, as the wedge means
moves in one vertical direction with respect to the body
means, so as to wedge the locking means into the groove

30 and the conically tapered surfaces thereon against the
conically tapered surfaces on the upper end of the
groove, whereby continued lowering of the wedge means
causes the upper end of the wellhead member to be tightly
gripped between the locking means and the shoulder means .

35 of the body member so as to preload the connection to the
extent necessary to withstand anticipated loadings.



extent necessary to withstand anticipated | oadings. 3 Thus, a nut is

t hreadedl y .connected to the wedge neans and nounted on the body neans for
rotation with respect thereto, while being held against vertical novenent
in the gpposite direction, and neans are prgvided on the nut 5 for
engagenent by neans on a tool |owered through the conductor for rotating
the nut in order to nove the wedge neans in said vertical direction. In the

ferred and i}l ustrated enbodi the | i on,, the | ocki i
B Splitring w1 S0 R O PSR e SOPART e oy 1P (LS TIR PR, 11 o
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dowawar dl y into wedgl ng position between e surfaces of y t he
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wedging position between the surfaces of the body and the
15 1locking means, thereby providing a compact construction.
In its preferred form, the body means includes
an outer tubular body member which is connectable to the
conductor for lowering therewith and on which the
shoulder means is formed, an inner tubular body member
20 threadedly connected to the outer body member and having
the lower end which is fittable within the bore of the
wellhead member and on which the lock means is carrieq,
and means releasably connecting the inner and outer
tubular body members to prevent relative rotation between
25 them. The nut is releasably held against upward
movement with respect to the inner body and supported for
rotation with respect to the inner body in a position
spaced inwardly of the outer body member, and the wedge
means includes a ring at its upper end which is
30 threadedly connected to the nut between the nut and the
outer body member. More particulary, the outer body
member -has vertical slots therein which are opposite its
threaded connection to the inner body member, and the
wedge means also include fingers which depend from the
35 wedge ring for extension through the slots and which have
the conical surfaces on their outer sides which are



t hreaded connection to the inner body nmember, and the wedge neans also,

I ncl ude fingers which depend fromthe 35 wedge ring for extension through
the slots and which have the conical surfaces on their outer sides which
are 4 complenentary to the inner cqgnical surface of the |ocking ring and
surfaces on their inner sides for sliding over an outer surface of the

i nner bod [ i . d ect.l 0 th ut menber
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into the $P5R8defeCORBRGEIORER thE QUeeEp PPNy MEHPERe 3Pfner side of the |
outer bodgemetatlyabppestiite the aodkimgomesnsy, and finally extending pins
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| i ke ref eloskerdingr ont ar shoud deseabomtodeodnnes bodiyc memberke parts: Fig.
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connector 1 n accordance wth tthe invention, as seen al ong broken lines 1-1

of Fig. 390 BROthETue FGRNREEISgs hbicn WEA0E Fing &retRE SRt 284 upon
| ower 109 @bweldnkhower thedweldgeh® indiees Lady rhebenotal,o releasabayof the
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| ocki ng nmeemberppboivee thiee ngrtoands wiedgeha ipgr, e and tflimaddiyl head nenber; Fig.
2 is a Vi glrah@ilhd piRsitrohghPHo142°An the outer body member and
into the .inner body member to prevent rotation between S
15 then.
In the accompanying drawings, wherein like
reference characters are used throughout to indicate like
parts:
Fig. 1 is a vertical sectional view of a
20 preferred embodiment of a tie-back connector in
accordance with the invention, as seen along broken lines
1-1 of Fig. 3, with the wedge means shown partly in
elevation, and upon lowering of the lower end of the
inner body member into the bore of the wellhead member
25 and the shoulder means on the outer body member into
landed position of the seat means on the wellhead member \;)
to dispose the locking means opposite the grooves in the
bore of the wellhead member;
Fig. 2 is a view similar to Fig. 1, but upon
30 lowering of a torque tool into rotatable engagement with
the nut of the tie-back member and rotation of the tool
to rotate the nut and thus lower the wedge means to wedge
the locking fing tightly into the grooves of the wellhead
menmber;
35 Fig. 3 is a cross-sectional view of the
tie~back connector, as seen along broken lines 3-3 of
Fig. 2; and ' |
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30 |lowering of a torque tool into rotatable engagenent with the nut of the
ti e-back nmenber and rotation of the tool to rotate the nut and thus | ower

t he wedge neans to wedge the locking ring tightly into the grooves of the
wel | head nenber; 35 Fig. 3 is a gross-sectional view of the

ti e-back connector, as seen along broken lines 3-3 of Fig. 2; and 5 Fig.
4 is a cross-sectional view of the well head nenber and tie-back connector,

as seen along broken lines,4-4 of Fig. 2. Referring nowto the details of
t he. above 5 = descri bed dréﬁ?hg%, ?kﬁe%ﬁﬁﬁﬁﬁ?%@ﬁ*?ﬁéﬁiY%e%rﬁéwfﬁ% i ncl ude a
casi ng head 10 walirhesll i memivex pand ht i @radsack crpmedtr s s esedre veel o d

having a bore ah_ t to,recei ve and support one or nore
R e e B

casi ng hangers hown)  from 1 casings are suspended. 10
I nsqof ar a$ the present irRefe¥oing snewrkerthel detaiks mf cfhe mke¥gary to

note that .L@O}/ﬁséa?il@é& dPAwBshd N the NSl aPd1 INCadPRE s186Wh Ofo t he
casi ng head, with each such ﬂéoove havi n ?antugpgg end 13 which is fapered
He r<,

downwar dl y and REVERIT GRTHT g1 am PREAGRY (BRF LY t he
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entirety by reference character 16, Is adapted to be |owered wth_a,
conduct or 17 f JRCXRHNRLFTVFSAHY tHR RS nghas FeerVehdl2AEhsfomedwrdly to

a foed pl at f orfhétbdPe near the upper end of the casing head, with each
- such groove having an upper end 13 which is tapered

downwardly and outwardly with respect to the bore, and

15 further that the upper end of the casing head has
upwardly facing seat means 14 on which the tie-back
member to be described may be supported, including an
outer surface 14 and a downwardly and inwardly, conically
shaped seal surface 15 within the outer surface to

20 receive a similarly shaped seal surface of the tie-back
connector.

The tie-back connector, which is indicated in
its entirety by reference character 16, is adapted to be
lowered with a conductor 17 for connection to the casing

25 head and extension upwardly to a fixed platform at the
surface level from which the well may be produced. As
shown, the tie~back connector includes body means
comprised of an outer tubular body member 18 whose upper
end is threadedly connected to the lower end of the

30 conductor 17, an inner tubular body member 19 which is
connected to the outer body member by means of square
threads 20, and pins 35 which extend through the outer
body and into the inner body to prevent their
disconnection."_

35 © The outer body member has a flange near its
lower end'whose.lowef side provides downwardly facing



surface | evel fromwhich the well nay be produced. As shown, *the-ti e-back
connector includes body neans conprised of an . outer tubular body nenber 18
whose upper end is threadedly connected to the | ower end of the 30
conductor 17, an inner tubul ar -body nber 19 which is connected to the
outer body nenber by neans of square threads 20, and pins 35 mhich extend
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ti e-back connec& is | ower onto the casi to the osi t.i on shown in,
Figs. 1 add 2NSWRSing &y §W SEFEa S Fgﬁﬁﬁﬁ??ed 5 on .
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The i nner body nenber 19, on _the€ other hand, has a |l ower end 22 which fits

closel y wicAR1AG Reashand] seal THAGS: Savg 1ach @Y Fhe St assiF Hermber i s
| ﬁwelr gd | ebafﬂaau]gﬂecénmh :Ing)lwm e wm%uﬁadwﬁ iy eadarasll ar )
SNnou er e eat OMBF I O 18A. The
appar at US%I%S pr eraqq: % (?els?*lje%ed t aet%t 0%3'5 W}bge)gegl%ngo ge prior to
the seal $inef adder |htands mmlmwammderzz tvﬂmclt rfe.tseatilC@ﬁIfWCes will 20

first engmemﬁn%éﬁ%d&e 1f &éﬁ%ﬁeerags JEYS RN butdo Wl neans”
antici pates that either engage betrore€ the ot er U
member is lowered into landed position on the casing

15 head, and an annular shoulder 23 formed thereabout

beneath the lower end of extension 18A.
The apparatus is preferably so designed that

the outer surfaces engage prior to the seal surfaces.
It is possible, however,. that the seal surfaces will

20 first engage, and the use of the terms "seat means" and
"shoulder means" anticipates that either may engage
before the other.

As shown, locking means in the form of a split

ring 24 is carried about the inner body above the

25 shoulder 23 so as to be disposed opposite the groove as
the lower end of the inner body moves downwardly into the »
bore of the casing head. Thus, as shown, the lock ring
has three teeth formed thereabout each for disposal
opposite one of the grooves, with each such tooth having

30 an upper surface 25 which is conically tapered outwardly
and downwardly to conform with the conically shaped upper
end 13 of its opposite groove. The split ring is
normally contracted inwardly to its inner position so
that its outer side is substantially in alignment with

35 the outer diameter of the lower end 19 of the inner body
member to permit the lock ring to be lowered easily into
the position df@Figs. 1 and 2.



As shown, Tocking nmeans in the formof a 'split ring 24 is carried about the
I nner body above the 25 shoul der 23 so as to be di sposed opposite the
grooye as the | ower end of the inner body noves downwardly into the bore of
the casi.ng head. Thus, as shown, the lockyring has three teeth forned

t her eabout each for disposal opposite one of the grooves, with each such
tooth having 30 an upper surface 25 mhich is conically t apered outwardly

and downwardly to conformwi th.the cP. upper .end 13 of
opposite groove.  The s ?tPY?WbPY§ $ ¥ % tg T?ﬁgkd??n?%F%?g
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inner and outer body members. The lower ends of the

15 fingers have inwardly and downwardly conically shaped
surfaces 31 which are disposed above the lock ring 24
when the wedge ring is in its upper position, as shown in
Fig. 1, but which move downwardly within a complementary,
inwardly and downwardly conical surface 31A on the inner

20 side of the lock ring 24. The fingers also have inner
surfaces 32 which are cylindrically shaped for fitting
tightly about the cylindrically shaped surface 32A of the
inner body member opposite the lock ring 24 and above the
shoulder 23 on which the lock ring is supported.

kJ: 25 Hence, upon rotation of the nut to lower the

wedge ring from the position of Fig. 1 to the position of
Fig. 2, the fingers are moved downwardly within the lock
ring to wedge the lock ring outwardly into the grooves in
-the bore of the casing head. More particularly, due to

30 the tapered wedging surfaces between the fingers and the
inner side of the lock ring, as well as the outwardly and
downwardly tapered surfaces of the upper ends of the-
locking grooves, the upper end of the wellhead member is
squeezed between the surfaces 13 and the shoulder 21 so

35 as to preload?the connection between the tie-back
connector and the casing head.



i nwardly and downwardly conical surface 31A on the inner 20 side of the
| ock ring 24. The fingers also have i nner surfaces 32 which are
cylindrically shaped for fitting tightly about the cylindrically shaped -
surface 32A of the inner body nenber gpposite the lock ring 24 and above
t he shoul der 23 on which the lock ring is supported. 25 Hence,
upon rotation of the nut to | ower the wedge ring fromthe position of Fig.
1 to the position of Fig., 2, the fingers are mved downwardly wi thin the
lock ring to wedge tThe RS r3hEeARGthEPuFh JeIrsS FORtR® the bore of
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in a concentric position wth respect. to the inner. body nepber, and a SQEU
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with respect to the inner body member, and a seal ring 42

E

15 1is carried by the flange 41 to provide a sliding seal
with respect to the flange 40. The nut is held down
against upward movement by means of a stop ring 43 which
rests on the upper end of the nut and above the wedge
ring and is releasably held against upward movement by

20 means of a split ring 44 releasably received within a
groove 45 in the bore of the outer body member. A seal
ring 46 is carried on the outer diameter of the ring 43
to form a sliding seal between it and the bore of the
outer body member.

25 Prior to being lowered into connection with the _\)
casing head, the tie-back connector is assembled by first
lowering the split ring'24 over the threaded upper end of
the inner body member to support it on the shoulder 23,
and the inner and outer bodies are threadedly connected,

30 but with the inner body initially in a somewhat lower
position than that shown. ‘At this time, the nut and
wedge.:ing may be threadedly connected to one another to
disposé them in the position of Fig. 1, and the fingers
of -the wedge means moved downwardly through the slots

35 formed iq the outer body member to lower the flange on
thé_lowef.end of the nut about the flange on the upper



with respect to the flange 40. The nut is held down agai nst upward
novenment by neans of a stop ring 43 which rests on the upper end of the nut
and above the wedge ring and is rel easably hel d agai nst upward novenent by
20 neans of a split ring 44 rel easably recgived within a groove 45 in the
bore of the outer body nenber. A seal ring 46 is carried on the outer
dianeter of the ring 43 to forma sliding seal between it and the bore of
the outer body nepber. 25 . . . Priqr to being | owered into connection
W th the casi TR 18 19985 R Eonnehis St Lah bty Hes SOTERES | ng
the split ring @tovre tiet | harsddete ugmpeit enthef44 his imoreed bimiyo nemder to

support it ont i pper r ﬁ#?“ r

t hreadedl y connégg?ée‘g?u‘is%eé]%gu‘?e V\ﬁ% ]'Et{}gg iélmn'erf%%ftva elé?lé’laf%%?r%mhat

| ower posikt,i on RN MeERES HIAN. Parretated R MoYR mtuw%@ag@w ng may be

b Tpomadssct c.onenansl bas heashsans: tleraidat ies att e Muk 4.
, an e finger wedge nmeans nov ownwar rough, t.he sl ots

forned in the g‘?ﬂcgrab‘b%&e}h% g[‘%ﬁ%r ]f’\FIg%gee“ FRE N WG of

t he nut about tdplit aniyey ot he Thpegsins 35 emaly ofhdmcoe nirestdlblyd to The

stop ring 43 iscé@@f%égv\@%%daggé& e nut, and the split ring 44 is noved

above ,

into the groove oV ering follow ng which the inner body nenber
may be rotated to nove it upwardly with 5 respect to the outer body nenber
in order to lift the nut and thus the ring 43 upwardly into engagenent with
the split ring 44. The pins 35 may then be installed to conplete the
assenbl y. 10 ‘



CLAIMS: 1. For use in connecting a conductor to a tubular wel | head- menber
mounted in an upright position at a subsea | ocation and having a groove
about its bore whose upper end is conically tapered dowwardly with respect
to the bore and.upwardly facing seat ﬂgans about the upper end of the bore,
a tie-back connector conprising body ans | owerable with the conductor and
havi ng a | wsnd which fits within the bore of the wellhead menber, as

t he body meefsS~s so | owered, and downwardly facing shoul der nmeans thereon
adapted to be supported on the seat neans to prevent further downward

nmoverment of the body meansy J<etkimn &It iRy 4 bmfiitor e kpdy neans for’

di sposal osite t roove, when the shoul der neagns .| ands,.on the seat -
Teans.  and LRy MRkLLGa HERRAS REUE b agb e ¢ RASKEPLAS nner

position teo svssad Ndvatimokiarg Mearind @ medvientabddte oy docred an outer
position wthin r : ' ' PNl [ y tapgfed °
surfaces \ggr}]ml@tes | ﬁeexrg e%%?sa}?ngéwﬂ&g B:I%} an%ﬁJ out vvadr%cf/lcy;gﬁlﬁjbdal |y tapered
surfaces aesipestohceiths hone anshupwandlivh faedineg feal IReanpahattupper end
of the gre@eupRAILHEIS tHBdE [ & MYUIHLH JBnfiBdyy W thout rotation,
wi th respect tg the body nmeans and having conical surfaces on its outer
si de whi clFORRFIINA enentary to and slidable over the inner conical
surfaces of the | ockictly nRaifs AvvertdliIRC a8t tHes donictoraaridr sliding
over an inner, surface of t ad ns eral | osi t he | ocki ng
means. " as TYA T dyd GHsn S1op 0, T WD enf B o Y, ¢ espect to
t he body meddheash member wedydhehdddy ieansmeansa dtavearesl graysle and t he
coni cal | y 4 ARRF 06 | | n t | G&l Ipe tapered
a"x‘élzl gﬁ:&%g @?-Logﬁgfaé:l Hddnk 39'?5 difa iy

surface of the upp roove, an U
supported on the seat means to prevent further downward

movement of the body means,

locking means carried about the body means for
disposal opposite the groove, when the shoulder means
lands on the seat means, and being radially movable with
respect thereto between an inner position to permit the
locking means to move into the bore and an outer position
within the groove,

said locking means having conically tapered
surfaces on its inner side and downwardly and outwardly
conically tapered surfaces on its outer side to conform
with the conically tapered upper end of the groove,

wedge means mounted for vertical movement,. \_)
without rotation, with respect to the body means and
having conical surfaces on its outer side which are
complementary to and slidable over the inner conical
surfaces of the locking means and surfaces on its inner
side for sliding over an inner surface of the body means
generally opposite the locking means, as the wedge means
moves in one vertical direction with'respect to the bbdy
means, Sso as.to wedge the locking means into the groove

and the'conical}y tapered surface thereon tightly against e

the conically tapered surface of the upper end of the
groove, .and

MR AT
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a nut threadedl'y connected to the wedge neans and nounted on the body neans
for rotation with respect thereto while being held against vertical

novenent in said opposite vertical direction, said nut having neans thereon
engageabl e by neans on a tool |owered thropgh the conductor for rotating
the nut in order to nove said wedge neans 1 n said one vertical direction

2. A tie-back connector of the character defined in aim1, wherein the

| ocking means is a split ring which is._inherentl cgg{r ctable toward its

i nner position. 3. Atied FHTERCES Yo FONRES SI ARSI NSRS ai m 1
or daim2, whand mosediedreanthef biddy welanzefidrmeoitart iionc midds respedadter

sur fface and a r Kt hi s r . e :Qroove,
and: t he shoul d%r%i#g?rés@i%egggﬁ/%%égaggﬁéggg%%ﬁé%gur g'\cégnetg aﬁ"?‘red to be
support ed gn t s&lcuPProsiiticayerdigad Iddwmectdemensi on within the outer

sirface awd a conpl ement a4kt HAVIHEP i e HRHeRR biyaRialieo ol

within the seal surface on the well head nmenber, and seal 'neans are carried

by the seal sufMEINE O Phdanddyawexesd dhrangho Fhey congugtar age the seal
surface of thereotatieed thienhait ih ofderetradloveo madel wedefe Meanshamact er '

defined in any g 5%&%%&1 é§€¥d91‘3¥?é~%#ﬁﬂe nut is threadedly. engaged with
t he upper end Of "t he Wedgée means, an € surfaces of the wedge neans are

on its lower end for noving downwardly into wedging position between the
surfaces of the body neans and diQulf ik WAhector of the character

defined in Claim 1, wherein
! the locking means is a split ring which is
— inherently contractable toward its inner position.

3. A tie-back connector of the character
defined in Claim 1 or Claim 2, wherein

seat means of the wellhead member includes an
outer surface and a seal surface within the outer surface
and above the groove, and

the shoulder means of the body means has an
outer surface adapted to be supported on the outer
surface and a lower extension within the outer surface
and a complementary seal surface on the extension for
disposal within the seal surface on the wellhead member,
and

seal means are carried by the seal surface of
the body means extension to sealably engage the seal
surface of the wellhead member.

4. A tie-back connector of the character
defined in any preceding claim, wherein
the nut is threadedly engaged with the upper
end of the wedge means, and
Do - the éurfaces of the wedge means are on its
lower end for moving downwardly into wedging position
between the surfaces of the body means and locking means.
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12 5. For use in connecting a conductor to a tubular wellhead member
nmounted in an upright position at a subsea |ocation and having a groove
about its bore and whose upper end is conically tapered downwardly and
inwardly with respect to the bore and_ypwardly facing seat neans about the
upper end of the bore, a tie back conﬁgctor conpri sing body neans i ncl uding
an outer tubular body nenber connectable to the conductor for |owering
therewi th and having downwardly facing shoul der neans adapted to be
supported on the seal- meEAB ©Se | N | ORRECHIRG &l CARAYSRRF BRI ar body

menber threadedly FONeed® Gndibod P Enditkieda bkl Ya iraige] g1t o digidt 1¥6h dat over end

fittable within the bore, of H@g wel | head nenber as il js |.owered th the- -

outer body? fEHIRg2a eRATECH2
menber s t whpsy anpper| exd vis reded ¢l petapered hiswnwarekliycgam@ans carri ed

Surer ¢ upARSRp I a0l PR boad i SHSRENPORRLAG [0 Ve,

outer tubdl e opposite e? shout der

| ands on t9ra%aerans Akbybcihagiprenerhohgtheherel ya thperkackurf aces on
its inner &diifectish dovhyei €l ygand outwardly conically tapered surfaces on
its outer side to conform\Mtﬁlihe conically tapered upper, end of the

groove, one of sai d RMNIBFARDANGEHHERNE HARW We‘?'%‘?‘bgaﬁ)rsll’%@% t herein
opposi te inembidr acsinteCHABEE ttONtH® ¢htiudter fobUlsweDsy nmenber, wedge

means nount.ed for. .vertical movepent (i hout rotation .with respect to the
body  meanc SRR RS dEli TRt 1he oA neliadt meagEr ough ¢ he

sl ots, theadapieed ctnisbefsupportedcon theiseptomans asiriticks sm their outer
si des vWﬂc%bﬁgfééjidable over the_

an inner tubulér body member threadedly ' \~)
connected to the outer body member and having a lower end
fittable within the bore of the wellhead member as it is
lowered with the outer body member, and

means connecting the inner and outer tubular
body members to prevent relative rotation between them,

locking means carried about the inner body
member and beneath its threaded connection to the outer
tubular member for disposal opposite the groove when the
shoulder lands on the seat,

said locking means having conically tapered
surfaces on its inner side and downwardly and outwardly
conically tapered surfaces on its outer side to conform \_J
with the conically tapered upper end of the groove,

one of said tubular body members having
vertical slots therein opposite its threaded connection
-to the inner tubular body member,

wedge means mounted for vertical movenment,
without rotation, with respect to the body means and
fingers depending from the ring for extension through the
slots,

RREATP tHPIVACW bR KOTURREr body ..
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the lower ends of the fingers having conical >

surfaces on their outer sides which are slidable over the
outer conical surfaces ‘of the locking means and surfaces

R A
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out er coni cal’ surfaces of the | ocking neans and surfaces 13 on their
I nner side for sliding over outer surfaces of the inner body nenber beneath
its threaded connection to the outer body nenber and generally opposite the
| ocki ng, neans, as the wedge neans noves i ﬁne vertical direction with
respect to the body neans, so as to wedge the | ocking neans into the groove

and the con|cabhyth@ggrqang@rggag EBQrQQ&dhhqhbbéraﬁaté%tsh&@a%@%l%&l|y

t apered surfac of, the t he groqye, gut t hre dedl*
onrteted to s FBeodIeT, PRBY. REMRet, PERSaRT: REoh 5AFSraed: Goameer Lo o
respect theretuhahbheebebngyhabﬁbegaamdtgéaemaaay wppestite ithesadodkdmgosite
ver ti cal d'rechegﬂs 'dtﬂ%tgﬁéﬁ'”% Ihe 'k ?%riﬁn padod %Rhglbﬁlg%%%io%” a

tool |owered t rough e con ing t R ' order "t o mov
sai d wedge neawsthnr§§DQC¢n§0v§helb@ﬁYdMﬁQQShoﬁo @S AOtW3dH&cthonnector of

t fie” char def er 8tkisg meahsaliMte tWBeb%va%abﬂd“%he'%ohﬁbﬁlﬁgataibx¥ﬁﬂt'ca|
novenment by a stop rin ported on tthe nut and above e ring, and

asplit ring r§P§§§&SI§hP§FQPn§&gPFIX §HS&P§tWFPﬁ|ﬁ°PH€a1&Ut§P%66&9 menber
to bear on thesstfacesnof &he Lppdrrenads ofokhec girogveheandaner and out er

body nenbers conprises pin ndi hr ough _t e |nto t he
|nngr menber . 7npA tie- Bgc%ugokﬁggﬁggdgy %ﬁ n@ﬁ&%&cﬁ t&&fﬁ% aPé|n15
or Caimé6, whendi moungedoohi thenbady fgrargpatﬁonuwgthhrehpestuMhememply
contractabl e tgpard bhinbnﬂaﬁdp3§P559% virtdchiCnBicheheniACkAs g0l the

character defined in any one of , wherein seat nmeans of the
wel | head nenbePPPH§PG&e§e§ﬁlcal dlreCtlon,

i said nut having means thereon engageable by

~— means on a tool lowered through the conductor for
rotating the nut in order to move said wedge means in
said one vertical direction.

6. A tie-back connector of the character
defined in Claim 5, wherein

said nut is held against vertical movement by a
stop ring supported on the nut and above the wedge ring,
and a split ring releasably retained in a groove within
the -outer body member to bear on the stop ring, and

said means connecting the inner and outer body
members comprises pins extending through the outer member
and into the inner member.

7. A tie-back connector of the character
defined in Claim 5 or Claim 6, wherein .

the locking means is a split ring which is
inherently contractable toward its inner position.

8. A tie-back connector of the character
- defined in any one of Claims 5-7, wherein

e}

seat means of the wellhead member includes an
outer surface and a seal surface within the seat and
above the groove, and
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outer surface and a seal surface wthin the seat and above the groove, -and
14 the shoul der neans of the body neans has an outer surface adapted to be
supported on the outer surface and a | ower extension within the outer
surface and a conplenentary seal surface on the extension for disposa
closely within the seal surface on the well head nenber, and seal neans  are
carried by the seal surface of the body neans extension to seal ably engage
t he seal surface of the well head nmenber. 9. A tie-back connector of the
charact er defined i ntBfysBAavléercngpng sfsthgnkpaynmepBsshafa@Bs on t he
wedge fingeatel SsupbatbSabigptedend ber suppbprgedopAnahdl yutairo wedgi ng ’
position. 10._A tie-gack connectﬁr substanéhallxhas hgreinbe%bre descri bed. -,
with referBREE2F3 FAR AciBNBANTFHE GFaR Kyshin the outer surrace

and a complementary seal surface on the extension for

v

disposal closely within the seal surface on the wellheadlkj ‘s

member, and

seal means are carried by the seal surface of
the body means extension to sealably engage the seal
surface of the wellhead member.

9. A tie-back connector of the character
defined in any one of Claims 5-8, wherein

the surfaces on the wedge fingers are on its &/
lower end for moving downwardly into wedging position.

10. A tie-back connector substantially as
hereinbefore described with reference to the accompanying
drawings.
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