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2223072 1 WELLHEAD TI EBACK SYSTEM W TH LOCKI NG DOGS Thi s i nvention rel ates
to of fshore subsea well apparatus.-and in particular to a connector for

connecting a tieback conductor to a wellhead iocated 5 d%g ?O?% ?L,,
4,343,495, Philippe C. Nobileau et al, August 10, 1982, rTbhes-the ne ﬁ
for runni ng of. ti eback conductors froma pl atform deck to a subsea

wel | head. The tubul ar connector utilized a t apered guide 10 funnel for
initial stabbing and bearw'gLﬁgg\ a@?EB%WEY%WﬁW tdesk Sdé{,fs surface t
of the wellhead to force with

the wel | head under th&bignfipeaptionr rekhategeitmt offishare SwWhER: or
string. Seahamocapparaehweeéhahemi Fticliar €6NNEClc¥ndEtdPe sy | head

d t t k nd th ft
2 ook doun CHIEAC "B g AgceL SR n SOMMTYIRy R0 C”%?E}ge%% e e#ﬁ‘éader

and cl anps skbseal.| head wi t hout rot ation of the conductor.

Such a tieback conne r r nt t ween
t he conductor and the ngtlghea vvhen t eg%:%%duﬂl%?ib ngac es Eh head,
and sol ves fifte Frudisin 4P ddf8Fe tdpFreilesy they FoHi ﬁ'&f‘%ﬁgofOf

c?nduﬁtorfrauwa@kfebnaa&euﬁs 25rox|n a;( platform TaecktiebaCzk sUBYEwRCt or
o] t he ore W its |loc erein also referred-
Co as o 11 oSEATbEAEHE WAdhad CombeafOFBITEER], o #EPRRRA Fiide,
vel | ha@d f ofumaiedupfox ninisiakatstablsey 4884 mgarsunﬁa¢eseptlﬁmr 29,
1987, a t'eB@%&ate.on the outside surface of the wellhead to force

: ' the conductor‘ string into angular alignment with the

wellhead under the influence of the weight of the (
conductor string. Seals 1located between the tieback
15 connector and the wellhead are compressed with axial

movement of the tieback connector, and thereafter a
lock~-down bushing engages internal running tool threads
on the wellhead and clamps the wellhead without rotation
" of the conductor.

20 Such a  tieback connector solves angular
‘misalignment problems between the conductor and the
wellhead when the conductor approaches the wellhead, and
solves the problem of damage to the seals by the
elimination of conductor rotation.for makeup.

25 The +tieback connector of the foregoing
patent with its lock-down bushing, therein also referred .f”_
to as a floating bushing, requires threads on the
internal bore of the wellhead for makeup. In U.S. Pat.
4,696,493, Norman Brammer, September 29, 1987, a tieback

30 system is shown that is adapted to = engage

' circumferential grooves in the wellhead, rather than
internal threads in the wellhead. This tieback system
utilizes a bushing having an inner and outer ring. The
outer ring carries locking elements. The inner ring,

Sl



30 - system is shown t hat S adapt ed to engage _
circunferential grooves in the well head, rather than internal threads in
tﬁg¢MEIIhead This tieback systemutilizes a bushing having an inner and
out’ef ring. The outer ring carries |ocki,ng el ements. The inner ring, -2-
when rotated downward, noves the |ocking el ements out into engagemeent wth
{ he grooves. Accordlng to the present invention there is provided a

conduct or tlebaa%ncea%s%bardB@hwseane&%bgg %h%oﬂgﬂﬁﬁﬁﬁdéﬁeﬁeé%gsﬁﬁt

wel | head. of the type having a seal abl'y and rigidly connectible
jo the conduct dRtO2SAGAIRACENF YA&H tYef gFROVeFeans connected to the

tubul ar- body for ali gnmo&mngome%h@r regdn¢pwaianandndenewar dsf aci ng
abutting surfaces og t.he wel % e, t ubul ar respectiyel f or
croxs &FF&

bod
~abutting when PREVE 8&I§r°8889 a&#g&@ﬁﬂeﬁFP%|¥°Fh€° PFheRY, 2and
i mproved | ockdconduetos: for al sabiseg hbdlheadeofothéotybe habhhgad

Formed i n'the GaPinaZybbly Yea1aBly, 888 VALTH1G, cErbeRFLBIE kb a0V
downwar d and |nmad@cmotatavdomnwarﬂdugppsnnnslfannslomeane wehhhs&&d an
nner ring; anteUkRe kbl FP8RAy Eor aNihifg! RRel BBRReELAS Wahl! N the
outer ring; neans carrying the rings i'n the tubul ar
upward and downward facing abutting surfaces on the
wellhead and the tubular body, respectively, for
abutting when ‘the tubular body is fully engaged wrthln
the wellhead, and improved lockdown means for locklng
the connector to the_wellhéad, comprising in combination:
at least one internal circumferential groove
formed in the wellhead; the groove having a load
shoulder that faces downward and inward relative to a
longitudinal axis of the wellhead; '
an inner ring;
an outer ring;
means for carrying the inner ring within the
outer ring; o
means for carrying the rings in the tubular body;
a locking element; _
means for carrying the locking element with the
W | outer ring for radial movement relative to the outer
ring and for preventing any axial movement of the
locking element relative to the outer ring, the loéking
element having a load shoulder that faces upward and
outward relative to a longitudinal axis of the outer
ring for engaging the load shoulder of the groove;
the inner'ring_having an outer surface that is
positioned for engaging an inner surface of the locking
elemenﬁ; _
an upward facing,ledge formed internally within
the tubular body; _
a collar on the exterior of the outer ring for
bearing against the ledge;
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" a locking el ement; neans for carrying the | ocking el ement with the outer
ring for radial novenent relative to the outer ring and for preventi.ng any..
axi al movenent of the |ocking elenent r tive to the outer ring, the "9:35
| ocki ng el enent having a | oad shoul der t faces upward and outward e
relative to a longitudinal axis -of the outer ring for engaging the load
shoul der of the groove; the inner ring having an outer surfdce that is
positioned for engagin i r rf + 1 hi | 0g: £ t.. . ypwar d
facing | edge fornmed i_n?“ee?%éél rﬁﬁvﬁ%iln T eﬁlﬁ&aéfﬁﬁéﬁﬁ]aﬁu% e -
exterior of theank dfor imaying tharimengingdownwardigelativedins thethe -
inner ring for yacH il addH kdiiPlas BodPYidihd ity IEHE i dddW Sagppwar d
relative to the outerliﬁgaand t he tubul ar boq;, causing the jnner rinhg

outer surface tPET & et IRy W rhdh 1 L9THNT [AImRNE (N ce t he

| ocki ng el enentsurfads o NESrddietlps Ok imfit Iditernt htwerdeineentidie
| ocki ng el enment | oad shoul der and the collar being slightly |ess than the

di stance bet wedFIhEE] and the groove | oad shoul der when the abutting

surfaces of the well heatherdistintearbemneerengsaycladcingtdiumeny hsad 0 cause

an interfering ﬂ?ﬁ? f e g;g& Ul de XLrty] ' lﬂﬁg force
on the abutti ngsei'g aé(;%rsg%é) ?‘i}% (fJ(’) 1 n;é]eg:rrﬁe%figﬁtfy ié‘sgs a;}PJ;? _
distance between the ledge and the groove load shoulder
~when the abutting surfaces of the wellhead and tubular
body engage each other, so as to cause an interfering
engagement of the load shoulders, exerting a preload
force on the abutting surfaces as the locking element : \-)
load shoulder slides outward against the groove load

shoulder.

-



| oad "shoul der slides outward agai nst the groove | oad shoul der. Figure 1
i Lxstrates the 'tieback connector as it approaches the well head. Figure 2
i I'Nsstrates the tieback connector i\d-the | ocked position. In Figure 1 a

- wel 'head Wis located near the seabed (not shown). To tieback the wellhead
to-a platform also not shown, an external riser or conductor Cis

connected and seal ed tnghh.ae vel  Taagk Mt PN 1O e a die écﬂ'ﬁmezf‘l‘!@#@ét
conduct or of . a strl n 1?c:rb%ndu .'El% xtendl ng back tot atformand is
on

connected to% this invention in any suitabl e manner
-such as threads 10 ge tieb iinnector T .incluydes an cgﬁ)er t ubul ar
body 12, and seal groovés9Y dliugtrptrgs e nijeBackoRAMRKLERE a

| ocat i on ‘f oAns&hlel rlg:chetdﬁgdxa.tmmlri head W The | ower portion of the tieback

connector T is a cylind shy I cur

attached and integral &hh%&%@teul%ul arw:e(élgﬁlé%%g %T%\M%nnéf ’g“o“ﬁatye‘l‘%/nm ude
on its outefedbedacd netl Ehawn ). ofTCguﬂb‘@hra}% Zhephiwel read gk e at
their |.ower paadEdal,i Qﬂsw”“rftﬁf rgnbwmt Grd éﬁ&rrei &Lﬂé@&%ﬁﬂc&mﬁ&&f ower

en o e El e e i SEeCt Srt i Sacis, L0 et nead
t apered surfiscetld I s ti cbndbetuppetrf edgestn‘ut@eoﬁelédsmhmb%ré’he
wei ght  of t@%tendlng back to the platform and 1is connected to
tieback connector T of this invention in any suitable
' manner such as threads 10. The tieback connector T
U " includes an Upper_tubular body 12, and seal grooves 14
' where seal rings 16 may be contained at a location for
seallng with ‘the wellhead W.

The lower portion of the tleback connector T
is a cylindrical bell- shaped funnel 20 whlch is securely
attached and integral w1th the tubular body 12. This
funnel 20 may include on its outer surface a plurallty

- of gulde ribs 22 which are tapered at their lower ends
faring uniformly into a tapered surface 24 at the lower
end of the funnel 20.

If the tieback connector T approaches the
wellhead W with some horizontal offset, the lower edge
of the guide ribs 22 and the tapered Surface 24 interact

'\/-_ with the upperfedge of the wellhead W. The weight of the
conductors forcing the tieback connector T downwardly
) causes the conductor C and the string of conductors to

‘deflect laterally and circle the wellhead W. The funnel
20 includes a lower bearing surface 26 which has an
internal diameter only slightly Qreater than the outside
diameter of the wellhead' W. This provides aecurate _
guldance of the lower end of the tieback connector T.

An upper bearlng surface 30 also has a
diameter only slightly greater than the outside diameter
of the wellhead W. The funnel 20 at an intermediate
section 32 between the first and second bearing surfaces



conductors forcing the tieback connector T downwardly ) causes the
conductor C and ‘the string of conductors to deflect laterally and circle.
the well head W The funnel 20 includ a |l ower bearing surface 26 whi ch"'ha,s
an internal dianmeter only slightly g ter than the outside dianeter of
the well head W This provides accurate guidance of the |ower end of the

ti Fbaclk ccﬁ[lnsct 80 PasAah dliraﬁﬁsterbg&agwr tihaathat3®f aitherhast theli aneter
only slig reater than the Si di a r 'l hgad he

funnel 20 at’gaﬁif’ﬁt er AeGt3 ?%Sseg%gl ‘on gg be{rP\;\ﬁeén ;an g‘{éq;re\éf atr% seéc?(()n% -
beari ng suriatesmediz2ge 3@dtdiora 3@ aradvaldisespnraashes HhatfokithRr of

the beari ngse%&'htiacﬁéargﬁg 3Urfadbe tdi 2gBER" aRf idtésnalt esomital e
section 32 gradu )ééapproaches that of the second bearing surface to form
an i nt & nal SRR surface 34. As the tieback connector is |owered

with the first bearingaAs dtwf adebark corgmgamr is Howered evith the

i nt er medi at .setio 32.rides’ of | he f ol ,qngggn th
coni cal sur ﬁdlnptl ?ﬁf&@%he% etr%% \é@ bearélﬂﬁ s{]r aceQ%O | g
engaged. - | nummmezmaua \esrt ddme amm iaty "!‘5‘1? fmsoée;theowalahh%@

out si de surfgpa ffed Ny VehkheamhiWa-APPkiPsade bsmdl RadMUBind € 1Pr €Ret he

string of con uctorsmto alignnent _wth the The ht of th
conducthrs RNeeLearing | ¥y ‘?%r%% 1% engygedt ﬁ’é@e’ﬁﬁcﬁ ﬁetgeﬂ‘t h a ©
connect or t ae dewsbeedingr supghtes. 26¢| &0t i dthe wwtexxttessbetmen the
various di angt efg, SO Aleb8 #UEBPLEEL Wil hAA to force the

_ string of conductors into alignment with the wellhead W.

L4

The weight of the conductors applies the driving force o/
15“ which may be augmented with a connector tool described-
“hereinafter. Selection of tolerances. between the various
diameters should "be such. that this forces ' axial
alignment w1th1n preferably 0.1 degrees.
At 'thlS time the abutting surfaces of the -
20 wellhead W and the tieback con_nector T contact in- the
area of the' seals 16, ‘which are compressed against tbe.
upper surface (end) of the wellhead W. Only the weight
of the conductor string operates to initially compress
the seals. ' | -
25 ' " The bore of the wellhead W ccntains ‘two
‘circumferential parallel grooves 40. Each groove 'is |

triangular in cross-sectional configuration. Each groove

40 has a 1oad shoulder 40a that extends from a base of '
the groove and faces downward and inward

30 relative to the 1ong1tud1na1 axis of the wellhead w. The

base of each groove 40. is 1located in a plane
perpendicular to the axis of the wellhead W.

A floating bushing 42 comprises two pieces

_of rings; inner ring 42a and outer ring 42b. Outer ring

35 42b has openings 44 which contain locking elements or



‘al.ignment within preferably 0.1 degrees. At this tinme the abutting surfaces
of-the 20 °~ wellhead Wand the tieback connector T contact in the ar ea of
thevseal s 16, which are conpressed agai nst the upper surface (end) of the
wel | head W Only the weight of the cond or string operates to initially
conpress the seals. 25 ' The bore of the well head Wcontains

t i nf e s a6 (el [Q0VSSe IS Lriapqular in
c\rl\gsgl-;ggt [ g:}?gﬁ co fi%ﬁﬁ%ﬁngach gro%% 4%%2"%&?0aﬁ s%%ﬁ?‘hééér iggé that
ext ends from P Bhs2Odf Bh 3% G et EH PP ERE S EAGRN Rab@ i PF eEetrading

rel ative to tteethornd; udachl haviagofthiehaaid | heshgdlll b echRfguPdtidach

40 i | gcat ' l.ane perpendi cul a 0 the gxis of_the
\?\/ref)?xgad WI i?sf I%}gﬁ?{i §g°83§ﬁ| %8'2?00&% sesg?v\gnﬁi'éé%_saopag'irn&fo Ioridr ring
42a and ut eShaHglers, 46a: eeadnBswhich2ifdees upvardgendd owtwdrdontain
| ocki ng el emBych Oload EREG146x(ABa SEOWPcAEaPt 8 LA THA M L L L8, gT 00Ves

_ - ' ' e ach
having the Sdfe EPPaniRRefteline ARisobhs e EHBBYEE RPAYTHAZ: ctom 47
include a paimatdifng oeictts the dluad d;iwlrcmlﬁt”&,s Wr?ﬁafﬁyegrtﬁcgﬁvmr?hgnd
Fg;\é\ﬁ ddi nghai(iogdofsh?ﬁgﬂt&{fﬁéfg‘?é%bdgggzﬁo?ﬁﬁt Pﬁg%y'ﬁst hPRgT | sdgesiul ders
40a of Ythe grtéRarediovedgso sunfare04846 The wedges sunfacei 8 aiso a
tapered wedgeegiidritt coff8a Frastledniva2Sudfads 8f revolution. The
‘wedge surface 48 inclines inward from the top to the
bottom at an acute angle relative to the longitudinal
axis of the tubular body 12. Wedge surface 48 is adapted
- 158 to mate with a tapered wedge surface 49 formed on the
lower end of the inner ring 42a. Downward movement of
the inner ring 42a will cause the wedge sur'fac_:e 49 +to
slide on the wedge surface 48, urging the dogs 46
outward. Wedge éurface 49 inclines ihward from the uppér
20 edge of the wedge surface downward at the same angle as
- the wedge surfaces 48.

K~/'

The inner ring 42a also includes upper.
external threads 50 which mate with upper internal
threads 52 on the upper tubular: body 12. Both rings'

25 overlap and are connected together by complementary
| square threads 60, 62 on the inner and outer ringé,
respectively. _
| These wupper threads 50,52 operate as
-retaining_ means to support the two-piece . floating
30 bushing 42 in an upper withdrawn and protected position
during running of the conductor, as shown in Figure 1.
Prior to sealably connecting the tieback connedtor T to

the conductor C, the two-piece floating bushing,
insertéd from the top of the connector T, is rotated to



segnent of a .frusto-conical surface of revolution. The wedge surface 48
inclines inward fromthe top to the bottomat an acute angle relative to.
the | ongitudinal axis of the tubul ar begy 12. Wedge surface 48 is adaptedvy
15 - to mate with a tapered wedge surflace 49 formed on the | ower end of

t he inner ring 42a. Downward novement of the inner ring 42a will cause the
wedge surfac he g a gi e s 46
outward. Wedg e ?Jéé)ac ht%%ﬁc Png"silvﬁﬁmgpag%?%m e%g‘p tHé d‘{&e&gdggggf t he
vedge surfacem%mbmmﬁka at the sane angl e as the wedge surfaces 48. The

i nner ring 42a ?Ihso el Ugigs UBRBLpEXES! n%hlshh 680350 ABEN FRECuMELN
upper interna upper _tubyl ar 0 in
overlap and V&FE E%ﬂn?gp %% E?ﬁg gﬁﬁ?ﬁrﬁ*ﬂﬂnﬂé@ %ﬁé&g"GO

62 on the i nrpromﬂdleoat meanswg&;r rbnperloaleixyg thesdushing 42 hwithisa

50,52 operatg. ¢ ta| %n éf sqmq:rtémroo ggﬁ foh érsatlgg 30

bushing 42 in an upp protect ed posi uring nni ng of
t he conduct or00§§t§h@ﬁﬂd| refi @hawn. ipr ¥ St o Bkl a.P%0 4Pt | Ngrmpa

tieback: connegi-ghmdr! Oaimeoeommahoaxaeeriag &&%ares? fihearpbeateahbyd,
inserted fromt e conggctor e .t hreads

S
L O e o | hi £ SPARTE kot poyoBokER pogn pbACSdgl Roo2®S )
al so ibpol udesotatéi the shnes ﬁﬁngoueashahareby redeasingg th2abuishding

42 from its upper position.

The outer ring 42b has a rim or collar 54 on
'its upper end which extends radially outward. Collar 54
is adapted to bear against an upward facing ledge 74 in o/
15 the tubular bodyllz when the buShihg 42 is in the lower '
or locking position shown in Figure 2. The distance from
the lower side of the collar 54 to the upper edge of the
dogs' load shoulders 46a is - slightly less than the
distance from the .ledge 74 to the upper edge of the
20 groove load shoulder 40a when the tubular body 12 is
located on the wellhead W. ' '
- A vertical, elongated slot 78 is formed in
the outer ring 42b below the collar 54. A pin 76 extends’
radially'inward from the interior of tubular body 12 to

25  engage the slot 78. This-engagement prevents rotational
~ movement of the outer ring 42b relative to the tubular \
- body 12.

In operation, the tieback connector T will
be lowered over the wellhead W with the floating bushing
-30. 42 in the upper retracted position as shown in Figure 1.
The funnel 20 will land on the wellhead W, with the
upper bearing_surface 30 in contact with the upper edge
of the wellhead W. The seals 16 will contact the upper

end of the wellhead W.



5, r-provide a neans for i nterlocking the bushing 42 with a rotating
ruﬁnlng tool . (‘not shown) which. nay ‘be constructed as shown in U S.
Pats 4, 696;493, Nor man Brammer, all- whi ch material is hereby

i ncorporated by reference. The rotatlng ool may be run down and used to 10
rotate the inner ring 42a, thereby rel easing the bushing 42 fromits upper

~ position. The outer rlngTﬁgQ hagne ifAMidP! |F SfofBtih§ URBBA €nd which
ext ends radl 21;>(/a]rﬁ%tward lar 54 is adapted to bear agai nst an upward

facing | edge™? 5into ; GRORGBMPHE | M&ﬁ?Jﬁp%m§ﬁ°FhQQMR$|ﬁBe42ﬂ39qr1the
Lower or | octrtmg dlzi.t Rotatiom daudesgthe ZhrEaxdsdisg, ame o aingdiev .oner

d f th t d | d 46 S
S onel ' 1es3Re Beshbeld 42 Sk EPOEngHTRL8 Ml 18 (BB IO MBREBO®, 1S
20 gﬁooveolfoadl%m%mism Meauchethabuitae tsedy p1ecies bushdingd 48h t he
wel |-head W /isve:@re%@ed R0 Arfhgthidint! Hecorie? iR dol 11 s gddd 42

bel ow t he coIIar 54, p|n 76 extends radially inward fromthe |nter|or of
t ubul ar body lesige, 745 in thegdybules bogy member; d2angagenent prevents
rotati onal novenent of tt:enwhaédruﬁ@téebomelcmlmet Oihhert thuh@r 4y 12.

wth the {1 oSEPRE IR Aemsy Ling 420 e T EpPibe seadt s, S Shown

in FigdOe 1. thee faoutat 20ingl | 4B§nd dfhet hemm#lt heaingy \Ar2bh temaimser .

et Lo | WA LSl LE ol e Shel archi e il The
_ slot 78. The t reads. 60, 62 will cause the downward
movement of the inner ring 42a. The wedge surface 49

_ will begin pushing the dogs 46 outward into engagement

15  with the grooves 40. The load shoulders 46a will contact

and slide on the groove load shoulders 40a. | |
Because the distance from the lower side of
the collar 54 to the upper load shoulder 46a of each dog
.. 46 is less than the distance from the 1édge 74 to the

20 upper load shoulder 40a of the upper groove 40, the dogs
46 will exert a compressive force on the abutting
surfaces between the tubular body 12 and the wellhead W.
This provides a preload on the seals 16. When the dogs

. 46 are pushed to the outermost fully engaged position,

25 the teeth 47 of the dogs 46 will not be fully located

o within the grooves 40, but will appear generally as
shown in Figure 2. At full make-up, a clearance 80 will
exist between the outermost point of each load shoulder
46a and the base of each groove 40. '

30 | ‘The radlal movement of the dogs 46 is
progress:.ve to accommodate vertical -tolerances in the
system as the radial movement is translated into axial
movement. A mechanical advantage exists between the
inner ring wedge surface 49 and the wedge surfaces 48

35 due to the taper, so to generate the preload. A



~Then, the. running or rotating tool is |lowered into engagement wth .
the slot. 66 of the .inner ring 42a. Rotation causes the threads 50, 52 to
‘unscrew. The bushing 42 will then droquhe | ongi t udi nal spacing 5 of \_J
the threads 52 is such that the two-piece bushing 42 is released from

engagenent before the collar 54 engages |edge 74-in the tubular body menber

12. Conti nueﬁlelawbé@.y Abwt RS LIRRETaY | it %&auﬁfﬁgthﬁa' geakraitad 4123 to
rotate dovvnmﬁ[d rel at.ive to 10 the outer The, out ring

b §emal nenLohr BRI Rty EBe oA R ARGr T OFRENEOg, 48 THERNITE of 78,

The threads §PpoG8swebl. cause the downward novenent of t he |nner ring 42a.

The wedge surface 49 wil eg q,g_% r.ﬁﬁ‘é’"a agerrent
15 with the grooves 4 QThiéRY%gédIBﬂ kf#érs eii'Ai% cont. act a Ilde on
“the groBve |Bhe 3Rsatdensofpothepdegesanthdhg dnsldaed: dmachsh %&Me@ de of
the collar 54rbeitbe appffels shoutiler sefa <of béﬁﬁaeﬂogtl‘@ iabutsisd han

the dist framthe | 74 d shoul der 40a of the
upper ot oove HBLoPRE B5gEhRs veptipecc B c1bBER,PEBBRGESH orce ‘on the

abutting surfaces betweeWhihe tiheul tnvedmwtiori?hasd belen vatidwreadnWonlly s
- provides a pf;f‘,lao?& R ¢t B30l ié‘@?g\&iﬁn %tpg%%n}?tﬁectrﬁéﬁagsqcs tl?tl.&im

outernost fu engaged posi ti on 6wl

“not belfull ylpo@&?eér\fi foart tﬂ#’elg;ré’@«7~'e§q4di"t§1ﬁe% Ihu‘h&[%eﬁu%:‘éﬂ%/ as

shown in Fi ggee varifud UbhaRgEs- Wipthout! S¥paeand0 fidnh exéSkdopenasn the

out er most po' pxe gfnv%% rJl.olncagss Og:lqucri 46a gdaéggn egec.’?gnggch groove 40.

oS
-



30 - - The radial novenent of the dogs 46 is progressive
to-accommodat e vertical tolerances in the systemas the radial novenent is
traksl ated i-nto axial novenent. A mechani cal advantage exi sts between the
" inner ring wedge surface 49 and the wedge surf due to the .
taper, so to generate the preload.| relatively low torque at the
inner ring 42a generates a high prel oad ar the “mummﬂmlm dogs 46
with the grooves 40. The invention has signi 5 The
| ocation of the dogs and the inclined | oad shoul der's gr oVi d& a* preload on
the seals between the abutting surfaQGlAIMSthe well head and tieback
‘connector. ‘Wile-the invention has SEEMm2MOWn in only one of its forms, it
shoul d be apparent to those skilled 10 in the art that it is not so
limted, but is susceptible to various changes w thout departing fromthe
scope of the iAventionInag d¢ohducdtom tilkebagkpeningctbai for con@estNBgl.
In a conductor tieback connector for conhnecting a conductor to a subsea
vel | head of th@ ©PPEUSEPTNFOaa; hbisen Wedyhead! 8| Fhengypeghavingosnecti bl e
to the conductor, a dowwardly opening funnel nmeans connected to_the

tubul ar body f &absl ﬁghPﬁ&Ytﬁ cedd, r&ﬁ&ddﬁhﬁpdnﬁﬁdlbéﬁnﬁ&r&hﬁa0|ng

abutting surfaces on.the
g conductor, a downwardly opening funnel means connected

'to the tubular body for aligning the connector, and
- upward and downward facing abutting surfaces on the
AN wellhead and the tubular body, respectively, for
abutting wnen the tubular body is_fuliy engaged within
the wellhead; and.improved lockdown means for locking
. the connector to the wellhead, comprieing in combination:
at least.one internal circumferential groove
formed in the wellnead, the groove having a load
shoulder that faces downward and inward relative to a
longitudinal axis of the wellhead;
an inner ring;
s . an outer ring; |
‘means for carrying the inner ring within the
outer ring; | |
means“for carrying the rings in the tubular body;
- a locking element;
means for carrying the locking element with the
outer ring for radial movement relative to the outer
rlng and for preventing any axial movement of the
locking element relatlve to the outer rlng, the locking
- element having a load shoulder that faces upward and

outward relative to a longitudinal axis of the outer



wel | head and the tubul ar body, respectively, for abutting when the tubular
body is fully engaged within the well head, and i nproved | ockdown means _for
| ocki ng the connector to the well head, co “ﬂm"\lu" lmm tion: .at |east”
one internal circunferential groove forned t he groove
havi ng a | oad shoul der” that faces domnmbld and G nkard relative to a

| ongi tudinal axis of the wellhead; an inner ring; an outer ring; neans for-

carrying the inner ring within the outer ring; neans for carrying the rings
in the tubular body; a locking element; nmeans for carrying the |ocking

I h th I :
clement W L e fé%é%&;%?io%@ B ladF 9 e (@R £ o 110
the outer ring, the |ocki n%?yé‘g@nilélp%x_s&?ouglﬁ@faéQath@cg

upward and outward relatlve to alo tu axi out er ring for

engagi ng the | qgsk SHOURSLT £ SAGagingVen Lhfel NNRFEddd oM 0 Gk LAY €T

surface that is positioned for engaging.an inner surface of the | ocking

el enent; an upvgléhmdei ng | edge formed internally within the tubular body;
a coIIar on the exterlor of the outer ring for bearing agai nst the |edge;

an upward facxng ledge formed lnternally within

;he tubular body,_--
_ a coliar on the exterior of the outer ring for

bearlng agalnst the ledge;

means in the inner ring for recexvxng a . .running ~/
tool for moving the inner ring downward relatxve to the
6uter ring and-the tubular body, causing the innér_ring_
outer surface to slide on the-locking elémént inner
surface to force the locking element outward into the
groove; and

the'disﬁance between the locking element load

shoulder and the collar being slightly less than the

_ distancé_between the ledge7and the groove load shoulder
when the abutting surfaces of the wellhead and tubular oo’
body engage each oﬁher, so as to'daﬁse'an interfering
enéagement of the load'shoulders, exerting_a_preloéd

-férce on the abuttiﬁg surfaces as tﬁe locking element
load shouldér slides outward against the groove load

shoulder.

2. In a conduCtor.tieback,connector for connecting
a conductor to a subsea wellhead of the type having a
tubular'body sealably and rigidly connectible to the

conductor, a downwardly opening funnel means connected



I'd

‘rreans in the inner ring for recelmll‘"”mul""(ryl,!ﬂmt)m formoving the inner |

ring downward relative to the.outer rin ubul ar body, causing the
inngr ring outer surface to slide on the | ocki ng el enent inner surface to
force the | ocking el ement outward into the groove; and the distance between
the | ocking el enent | oad shoul der and thé;collar being slightly | ess than

t he di stance between the | edge and the groove | oad shoul der when the
abutting surfaces of the wellhead and tubul ar body engage each other, so as

to cause an interfering engagenent of the |oad shoul ders, exerting a
preload force on the abutting surfaces as the |ocking elenent | oad shoul der -
sl i des outwar dt@gihfstubpéag, bed¥ £exrdathgningrthe connectary apdduct or

ti eback connector f aﬁa gectln a_conductor to a subsea well head of the
d

typg havi ng adFBBﬁF r owBWREH| $2GHRA, ARREFYNE oFHE ?F%?e°?oﬁ?ﬁe "
body 1 or b dﬁsﬁﬁe‘e’bg?wé}ﬁﬁaﬁp&éﬁ"i‘”faﬁé’i’?ﬁ%a# Phy aﬁ?fgeabﬂt ti ng
hen-tne. ©ubul SPUEERETAnBA FhOCrhHRLAR, PRRY Lo  BSEF RGhYed AL ERE ffv'eSg
| ockdoun ”eansFﬂgegégiﬁéga tgﬁdce BEGHER 18ctueMehbIgadea OrBELPLO0 | 1

combi nati on: one-fnter na circunter en Iral roove rorne

wel | head, the grgougnhautBe ol ead whevhdss, téaap£f£fﬁgdﬂﬂmw@ﬁﬂlﬁaelbﬂward

relative to a
~ at least one internal circumferential groove

formed in the wellheéd, the grdove having a load
shoulder that faces dowhward and inward relaﬁive to a
loﬁgitudinal:axis of the wellhead;

| an inner ring;

an outer ring;



_Iongitudinal axis of .the well head; an |nner |n§} 13
nmeans for carrying the inner ring within th mml glﬂb!ﬂns for carryi ng '
the rings in the tubular body; a locking ele carrying thess’

| ocking el enent with the outer ring for di al novenment relative to the
~outer ring and for preventing any axi al movenent of the | ocking el enent
relative to the outer ring, the |locking el enent having a | oad shoul der that
- faces upward and outward relative to a | ongi tudi nal axis of the outer ring
for engaging the | oad shoul der of the groove, the |ocking el ement having an
inner wedge surface; th@eansefori 6grbpimggthe tmber ningewsthiacthehat is
positioned far engaging an inner- surface of the | ocking el enent wedge
~surface; an upwentetaring;l edge fornmed internally within the tubular body;
a collar on the exterior of the outer ring for bearing against the |edge;
means for preventing romganenfor Ghérﬁmvﬁrthﬁnﬁlﬁﬁﬁa%nvﬁ ?otPHBIPEbBPQY'
body; mating threads formed on the_ inner and outer rings; means in the
inner ring for receiving AOFkhRPnglement; ' -

*

means for carrylng the locklng element w1th the
outer ring for radlal movement relatlve to the outer
rlng and for preventlng any axial movement of the
.locklng element relative to the outer ring, the locklng
element hav1ng a load shoulder that Faces upward and O
outward relatlve to a longltudlnal axis of the outer
ring for engaging the.load shoulder of the groove, the
locking element having an inner'Wedge surface;

the inner ring having an outer uedge surface
that is positioned for engaging an inner surface of the
locking element wedge surface;_

an upward faoing ledge formed internally within
the tubular body;

a collar on the exterior of the outer.ring for
bearing'against:the ledge;

means for preventing rotation of_the outer ring
relative to the tubular body} | |

mating threads formed on the inner and outer
rlngs;

means in the inner.ring for receiving a running
tool for rotating the inner ring relative to the outer
ring-and the tubular body, causing the inner ring outer
surface to slide on the locking element inner'surfaoe to-

force the locking element outward into the groove as the



tool ‘for rotating the inner -ring relative td7ﬂ§§7iﬁ?ﬁ‘7ﬁ7mr7ﬁwkthe t ubul ar
body, causing the inner ring outer surface toj|mi ki ng el enent

i nne¥ surface to force the | ocking el ement oumﬂ,ﬁm'mmg% Moove as the

i nnér ring noves downward relative to.the outef r¢ng on ting threads;
and the distance between the |ocking el é4gent | oad shoul der and the collar
being slightly less than the di stance between the | edge and t he groove | oad
shoul der when the abutting surfaces of the well head and the tubul ar body
engage each other, so as to cause an-interfering engagenent of the |oad :
shoul ders, exeinney zipgemouesf dpwawandt helabivei hg thef auseragingeonocki ng

el enent | oad shoul der slides outward against the groove |oad shoul der. 3.
In a conduct or theeBatkngoh&ea8# f BRdconnecting a conductor to a subsea

|Ihead of the type haying.a tubular bod I'ably.and tigidly.c ti bl
o the conductor, a dotHfaRiFy2BEEnPRE"PERNERCaREIBEAIEHER® SoRRe
tubul ar body fgr _ahigning 4t tof,..and faci
abut 1 ng sur f b bR BHERBR, FRRCERTTRE brafllp i PURTLCIEsFOLRAR, Bhaly "Por

abut {1 ng when sbe:LyRu BLehady Lol YhhtoeadRTERO;LBLDe! BEatEL IR desaNd

| mproved | ockdown neans cking t connect or,

conprising in gaahi RALI AButRinkeaakfaBesi BEeLnal wehihuAfCRRAL kAk gr oove
formed in the wellhead, the groove having a base and having frusto-conical

| oad shoul der; tubular body engage each other, so as to cause an

interfering engagement of the load shoulders, exerting a
A prelbad force on the abﬁtting.surfaces as the locking
element load shbulder slides outward agaiﬁst the groove

load shoulder.

3. In.a conductor tieback connector for connecting
a conductor to a subseﬁ wellhead of the type having a
tubular body seaiably and rigidly connectible to the
-conductor, a downwardly opening funnel means connected
to the tubular body for aligning the connector, and
upward and downward facing abutting surfaces on the
‘'wellhead and the tubular body, respectively, for
abuttiﬁg when the tubular ?ody is fully engaged within,
the wellhead, and improved loékdown meané fér.locking
the coﬁneétor to the wel;heéd, comprising in combination:
.at least one internal circumferentiai groove
formed in the wellhead, the gioove-having a base and
having frusto-conical load shoulder;
| an inner ring;
an outer ring;

means for carrying the inner ring within the



an'inner ring; an outer ring; neans for carrying the inner r}ng'mﬁthin t he

outer ring; neans for carrying the rings int I Mﬂlﬂ a plurality .’
of locking elenents; means for carrying the Il l“l lml m fth.the autses”

ring for novement froman inward retradf®d postticontto*ans out ward engaged
position and for preventing any axial novenent of the |ocking elenents
relative to the outer ring, each |ocking el enent having a shoul der for
engagi ng the | oad shoul der of the:groove when in the engaged position, each
| ocki ng el ement having an inner tapered wedge surface; the inner ring
havi ng an out ePYt&Fe@dIsedge surface for engagi ng the wedge surfaces of

the locking elenments; an u d facing | edqge farmed nternal Ly wthin the
tubul ar body; a collar ”lﬁ?’f%%r%(t%%&% % LDies M ré"‘? %u%'b]ﬁ :}b"dy’
agai nst the | edge; neans _gn e .Qut er o | for ' lng rotation of the.
outer ring relative to_at e “t]_:haxk)iullf'g;j cﬁ%c?“’;c maﬁqor?gl --\rhg{agds formed on the inner

and outer Tings; Means ydh e dNNelry il fille MREMIP S RoridH¥N RgE {POInd OF
rotating the inner ring relative to tthe outer ring and the tubular. body to
cause the vedgensidy ithdffor movement from an inward retracted
positioh to an outward engaged position and for
bréventing any axial_moﬁement of the locking elements.
relati&e to the-outer.ring; each lécking element having
a shoglder for engaging the load shoulder of the groove )
- when in the engaged position,_each locking element
having an inner tapefed wedge surface;
| the inner ring having an outer tapéred wedge
éurface_for engaging the wedge surfaces of the locking
elements;’ .
. an upward facing ledge formed internally within
the tubular body}. |
a collaf on the exterior of the outer ring for
beafing against the ledge;- | .
"~ means on the outer ring for preventing rotation
of the outeﬁ ring relative to the tubular ﬁédy;
‘mating threads formed on the inner and outer
rings;
means in the inner ring. for receiving a rﬁnning
tool for rbtating the inner ring relative to the outer
ring and the tubular body to cause the wedge surface of
the inner ring to slidé on the wedge surfaces of the

locking elements to force the locking elements outward

into the groove as the inner ring moves downward



the i'nner ring to slide on the wedge surfaces of the |ocking elenents to.
farce the locking el enents outward into the gunnnml ﬂ"ﬁtmu"er ring noves
downwar-d relative to the outer ring on th m and the .

di stance between the |oad shoul ders oﬁk%pe | o¢ki Rg el eéherft s*and the col |l ar
being slightly less than the distance tTomthe | oad shoul der of the groove
to the | edge when the tubul ar body | ands on the well head, so as to cause an
i nterfering engagenent of the. |load shoulders and so that a cl earance will
exi st between the | pad shoul ders of the | ocking elenments and the base of

the groove whefPIRELYRckPnEh@| eRERrsTing oRishHee mating bhrerdshgandd
position, causing a pr ' surfaces of the well head

and tubul ar body. 4. gigaa%;géﬁgﬁ3%%%%?83?%%%&_ %%nﬂ@%?%ﬁe¥%r3€oﬁh%ftLrg a
duc t ' t segal a

ggng?;?gl;chﬁﬁggﬁﬁgléf%%gﬁﬁ% %%%ggﬁ?o¥$f%§%g%£§%$dﬁyl%5€%Ynﬁegﬁnﬁ%?nnegns

connected to tﬂ?etdlpé’{:éﬁcgoﬁ%‘orﬂ%hé" i?ﬁ& gh(%‘]bﬁd&]?nafcﬁ?%’eg%%{#%@r and

i N
‘downwar d facing abutting surfaces on the we ead and bo 3,

respectivel y, {&igdhihéh Nendhedbhiier {BoaY aakidon Seldl a1 HHOREEdYI 40T N
the wellhead, an Tnproved | ockdown means for |ocking the connecfor to the
wel I 'head, conpts scdgse naﬁOM@ﬁfé@ﬂﬁgaéné@%éraemeof NEles NBbad i SO gELHT 1 al
groove forned in the wellhead, the groove having a base and a | oad shoul der
that faces dovawdrsb atigat naaeDeaeante WeilD éxionghétweanl tioi Foad the

- wel | head; ' ,

shoulders of the locking'elements and the base of the
U ' - groove when the Yocking elements are pushed to the outer
engaged position, causing a preload force on the

abutting surfaces of the wellhead and tubular body.

4, In a conductor tieback cénnectOr for connécting_
a conductor to a subsea wellhead of the ;ype having a
ntubulér body séalably'and rigidly connectible to the
' copductor, a downwardly opening funnel means connecﬁéd'
to.the tubular body for alignipg the connector, and
upward and downward facing abufting surfaces on the
wellhead and the tubular body, respectively, for
abutting when the tubular body-is fully engaged within
the Wellhead,_an_improved lockdown means for locking the
connector to the wellhead, comprising in combination:
at least one intérnal circumferential groove
formed in the wellhead, the groove having a base and a
load'shouldeﬁ that faces denwérd and inward relative to
a longitudinal axis of the wellhead; | |
. & two-piece bushing having an inner ring and an

outer ring, the buéhing being movable between an upper



a two-pi ece bushing having an inner ring and an outer ring, the bushing

bei ng novabl e between an upper (“lmmm:l "H!ﬂm | ower position relative to
t he tubul ar body; neans for sli [ e i nner ring in the outenv"
ring; retaining neans in the tubul ar bbdy"fot rel easably retaining the '
bushing in the upper position; the outer ring having a cylindrical wall
containing a plurality of apertures_sp*dﬁd around its circunference; a
~plurality of |ocking elenents; neans for carrying each of the | ocking

~elements in one of .the apertures of the outer ring for novement from an
i nward retracted position to an outward engaged position protruding from

~each of the apegbs €fontfd! 2Ckower ehSEERLSn fLéiaEPve ! OS5 ote WhbhTathe
apertures so . as to prevent any axial” novenment of the |ocking elenents

relative to they er ring, each |ocking elenent having a | oad shoul der
t hat faces upward and outward relative to a|longitudinal axis of the

outer ring for engagi ngmédrs!| e6d shodabty caripeEngroheciihen ringhenengaged
posi tion, each |ocking elenment having an inner tapered wedge surface; the
i nner ring havi tgeasuteterihgper ed wedge surface for engagi ng the wedge
surfaces of the locking el enents; an upward facing | edge forned internally
W t hin . retaining means in the tubular body for
| releasably retaining ﬁhe'bushing'in ;he upper pos;tion; 
_'the:ouﬁer riﬁg ha#ing a cylindrical-wall
containiﬁg a Piu;ality of apertures spaced around its | <
circumference; h | |
| a plurality of 1ocking;élements;
means for carrying each-of the locking elements
in one of the apértufes of the outer ring for movement
from an inwaid retracted position to an outward engaged.
position protruding from each of the apertures, the
locking élements fitting closely within the apertures so
as to prevent any axial mpvemént oﬁlthe locking elements
relative to.the ouﬁer-ring,‘each locking elemént having
a load shoulder that - faces upward and outward
relative to a longitudinal axis of the outer ring for
engaging thé load shoulder of the groove-whep.in the
. engaged position, éééh locking element having an inner
tapered wedgé'surfaée;
tﬁe.inner rihg having'an'outer tapered wedge
surface for engaging the wedge surfaces of the locking
elements;
an upward facing ledge fdrmed internally within

the tubular bodY}



. . . \
the tubular body; = a collar on the exterior of the outer”mmulm H ' '
agai‘nst .t he | edge; neans on the outer ring for preventing- " Im”m', :
outée ring relative to the tubular body; mating threads forfed®onttHe isnner
and outer rings; nmeans in the inner ring for receiving a running tool for
novi ng the bushing fromthe upper posit gm to the | ower position and for
‘rotating the inner ring relative to the outer ring and the tubular body to
cause the wedge surface of the inner ring to force the |ocking el enents
- outward into the groove as the inner ring noves downward relative to .the
outer ring on the mati g ddirleadon daie textetistamde thet werren heidgabr
. Shoul der of the I ocking elenments and the collar being slightly |ess than
~the distance fheaning [agednsitodiheerlesigashe groove to the tedge when the

t ubul ar body I ands on the wellhead, to create an interference fit between.
the | oad shoul ders, th@9se F¥ thee YHER Y FPHRFVBERE Fatpkion

cl earance w || i.st between the | aad .shoyl ders qf .the | qckjng el enents and
Che-base of t hE Ty SR M IRETAHHY ol e KR AT AR ¢ ho. out er
engaged position, so ag, ttc_;mcgze)u{__}qre (;_Jo%% U CERA t}l%ral%&téolon es_l:urfaces

7 0 y.%ﬁ% ac

of the well head and tubular n-a conductor tie connect or
for connectingrqn&ﬁﬂductor.to a subsea wel | head of the type having a

means in the inner iing for receiving a running
tool for movihg the bushing from the upper position to
(N ] the lower posjition and for rotating the inner ring
réiative to the outer ring and the tubular body to cause
the wedge surface of the'inner ring to force the lbcking
elements outward into the_gfoove as the inner ring moves
downwara relative to the outer ring on the mating
threads; and |
the distance between the load_shouider of_ﬁhe
locking elements and the collar being slightly less:than
the distance from the load éhoulder of the'groove to the
ledge when the tubular body lands on the wéllhead, to
create an.ihtérferencé fit between the load shoulders;
the base of-the groove being positioned so that a
clearénce will exist bétween the load shouldefs of the
locking elements and the base of the groove when the
locking elements are pushed to the 6uter-engaged |
position, so as to cause a preload force on.the abutting

surfaces of the wellhead and tubular body.

5. In a conductor tieback connector for connecting

a conductor to a subsea wellhead of the type having a



19 tubul ar body seal ably and r ﬂummﬂmhﬂtwlme to the conductor, a = -
downwar dl y openi ng funnel nean e tubul ar body-for aligning
t he connector, and upward and downwar d facrng abutting surfaces on the, /-
wel | head and the tubul ar body, respect Lv , for abutting when the tubuI ar’
body is fully engaged within the well heéadl an inproved | ockdown neans for
I ocki ng the connector to the well head, conprising in conbination: at |east
one internal circunferential groove formed in the wellhead, the groove
havi ng a frusto-conical |oad shoul der; a two-piece bushing having an inner
ring and an outubulamgodihesdnistblyg drel noigicdisbeormecitilyldctawetime an upper
position and a | ower pasition relative to the tubul ar body; neans for
slidably carrwongudteod nreerdawnwp iy P ﬁungplrmﬁan$u¢@pnﬁ§#edrn t he

‘tubul ar body for supporting the bushr in the t ubul ar body and for- -

rel easabl y 1 ettd ihey B3 IAE Rody t‘FQ}We‘FWOLﬁ’@ ring
having a cylindrical - I conta raI ertures plurality .
of | ocking el efR¥Rxd ’ig %ﬁ’dbgp@;t% &%%f%l%nt s in one

of the aperture for t n |n rd retracted sition to an
outward engagéetf q ‘getgﬁ %tbf a'ch%?P?‘ﬁ‘él u‘Lr the | ocking
abutting when the tubular body is fully engaged within
the weilhead, an improved lockdown means for locking the,
connector ﬁo the wellhead, comprising in combinaﬁion:e
' at.leastfone internal circumferential groove _\,J
formed in the wellhead, the groove heving a |
- frusto—conical_load'shoulder;‘
a“two;piece;buShing having an inner-ring_and an
outer ripg, the bushihg-being movable.axially between an-
upﬁe: position and a lower position relative to the
tubular body}. |
means for slidably carrying the inner ring in
the outer ring; |
retaining means in the tubular body for
supporting the bushing in the tubular quy and for
releasably retaining the bushing in the upper position;
the outer ring having a cylindrical wail
containing a plu;ality of apertures;
| a-plurality'of locking elements;
means for catryihg eaéh.of.the locking elements
in one of the apertures for movement from an ihward
retracted position to an outward engaged position
protruding-from each of the apertures, the locking ‘

elements fitting closely within the apertures so as to



‘el enent s fi.tti-n‘g cl déel y W thi n'"““’”ﬁ”ﬂﬂ&”ﬂﬂ as to prevent any axi al
. novenent of the-locking el enent's=retarti outer ring, each |ocking

el eqent havi.ng a | oad shoul der for engaging the | obad shoul der of the groove
when in the engaged position and when t ushing is in the | ower position,
each | ocki ng el enent having an inner we t apered wedge surface; the inner
Jing having an outer tapered wedge surface for engaging the wedge surfaces -
of the |ocking elenents; an upward facing |ledge formed internally within

t he tubul ar body; a collar on the exterior of the outer ring for bearing
agai nst the | eBEEVRRAEN aDNe aFiadi RGVERENt Ofe thendPCckdBBt PARMERESI n nount ed
to the interior of the tubular body in engage t wi.th a_vertically

el ongat ed sIotr?gPﬁéHei%ot%beoﬁP§F¥rFﬁ&gﬁoFgﬁgESBHﬁﬁﬁg PIEREPEN Ngvinge
outer ring rel ati t he ;tubul ar «.mating.thre roed.on,the inner
‘and outer ringg;iéggngh 8?%5% #ﬁ%tﬁgagﬁ%gg'%h%gl?gg'?gggﬁgﬁﬁg 5 Fgﬁning

tool for moving:bagebynhNdn’ LAY LAGAUBAHBIRIbROANOWhER LALCHAAATHY On

and for rotating the inner ring-refati"'ve to the outer ring and the tubul ar
body to cause fBeipedae Juwbacposhitiba, Baeh Nbekihg baementhfakveelki Ba

el ements outward into the groove as the inner ring noves dowmward relative
to the outer ringer wedge tapered wedge surface;
| the inner ringihaﬁing an outer tapered wedge
éurfaée_for engaging the wedge surfaces of the locking
elements; |

an upﬁard_facing ledge formed iﬁternally within
the tubular body; |

| a collar on the exterior bf the outer ring for

bearing against the ledge when the bushing is in the
lower position; |

a'pin mounted to the interior of the tubular
body in engagement with a vertically elongated slot=
formed in the outer rihg for preventing rotation of the
outer ring relative to the tubular body;

mating threads formed on the inner and outer
rings;

means formed in the inner ring for receiving a
running tool for moving the bushing from the upper
position to the lower position and for rotating the-
inner ring relative to the outer ring and the tubﬁlar
body to cause the wedge surface of the inner ring to
force the locking elements outward into the groove as

the inner ring moves downward relative to the outer ring.

on the mating threads; and



on the'nating*thredds, and The di stance between the | oad shoul der of the -

| ocki ng el enen being slightly less than the distanee = .
bet ween the | ekﬁﬁmmmm‘} Me | oad shoul der when the abutting surfacesvu
of the well head's (i} ars- y engag ach other, so as to create an '
interference fit between the | oad shou s to cause a preload force on the
abutting surfaces as the | ocking el enent | oad shoul der slides outward

agai nst. the groove | oad shOuIder.

the distance between the load shoulder of the
locking elements and the collar being slightly less than
the distance between the ledge and the groove load
shoulder when the abutting surfaces Of.thé wellhead and
tubulér'bbdy engage eaéh:other, SOIas to create an
interference fit between the load shoulders to cauée'a
preload fofce on_the~abuttiﬁg surfaces'as the locking
element load shoulder slides outward against the Qroove

load shoulder. "/




