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Accordingly, various systems have been devised for so urging

- 20 the latches radially inwardly with a high mechanical advantage.

' However, it has been found that, in practice, the application
of high radial forces to the latches with such systems simply
does not result in the tight connection between the connector
body and wellhead which should theoretically result.

25 It is believed that at least one reason for this un-
desirable phenomenon is thét the industry standards concerning
wellhead materials require metalurgical prope_fties which,
while making the wellhead resistant to corrosion, etc., also

- necessitate the use of a relatively soft metal in the wellhead.

30 Then, the high radial forces being applied to the latches,
rather than effectively utilizing the inclined surfaces on the
latches and wellhead to tighten the connection longitudinally,
may simply cause the latches to dig into and deform the wellhead

~ material without effect_ing any further longitudinal movement.
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- 2 - The conneg or apparatus of the present |nvention I ncl udes a gener ad=hy
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The support rveﬂfls actudtompaeanal fyr rexitend jng e datchlesngndiguppdect means.

| at ches. eve h n or further

ext ended to s'{ eseﬂ}ﬂg g%dgégﬁi Péﬁg?%e%het ﬁ)&ﬁg’tggﬁes and' wel | head in
the | ongi- tudi naIBe:h:alm icfh thBeprovésihg ofittdie sepasager suppor h Rerns and
radially inn &Pélesem&;a&t%ru%de%satdé e%an%@ phebhed) dtugi gkl e dehe

wel | head. Rat maj or relative radial novenent ~which tightens_the

connection | (ﬂﬂﬁqli]%ﬂmﬂ Pk thematgrdak of §t§‘ﬁpb’?t11#§§ﬂs°a{‘ﬂee |anQifad andy
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ci rcunf er en- al T Spaced wedges engaged I'n 0O
o forces between the latches and wellhead. Thus, the latches are

o placed in their latching position without any danger of digging
~ into the wellhead material. The support means may be partially
radially extended along with the latches. In any event, they
‘are subsequently extended or further extended to tighten
the engagement between the latches and we.llhead'_ in the longi-
tudinal direction. Because the latches are already in their
" radially inner positions, there is still no -danger of them
_ 6igging into the wellh_e_éd. Rather, the.rrrajor relative radial
movement which tightens the connection longitudinally is be~
tween the support means, the latches, and the body on which they
are carrled, all of which can be formed of sufficxently hard
matenals with improved frzctlon chéractenstxcs.-

In one preferred embodiment of the mventlon, the latches
_compnse a set of latch dogs spaced c1rcumferent1a11y from one
- another about the connectgr body. The support means in turn
~ comprise a set of support members in the form of circumferen-
tially spaced wedges engaged in one-to-one relation with re- -



-3- spective latch dogs. Li nk nmeans are preferably prow ded

. ‘interggmecting the | atch dogs and support nenbers to | |imt rel ati ve fadial
~hoverte herebetvveen The anobunt of relative radial novenent pernitted by
" the | panS. may. be | €ss than the t'ot al amdunt of. radial’ npvément of the 1

suppor¥&enbers - during their exten5| on and retraction. - Thus, ‘after. partial
retraction of the support nenbers, by Befease neans cooperatlve bet ween ,
t hose support menbers and the drlve means, further retraction of the V
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above, means 1s preferably al so rovid éj)tg tlve et ween_ t he
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-~ inventi ehriul @ﬂsdmm,nmmuedednnﬁmso?membodyng Iw\gnelﬂnﬂ%ermﬂjl es-in
gener al l%nt%’ﬁ%ear}% Hig® trstL.:tn I cafn?as\?‘%gasrt:es Q)f:reﬁﬁedr‘i ey dé‘r‘/—e”t'on_

to provi con ector havi at art y in ependently

radi al | pmﬂamaem@@pmﬁmormm qmgsabltemewtat tbe 1akeh dogs and

support members for successive extension thereof. 1In a long1-
‘tudinally extended p051tlon, the'piSton radielly abuts the
latch dogs and support members to retain them in the:.r radially
extended pos1t;ons. Lock means may be provided in assoc1at1on
with the drive means for ‘locking the latter in its longitu-
d1na11y-extended pos1tlon and thus, in turn, locklng the latch
-~ dogs and support members in their radially extended p051t1ons.
| ‘As mentioned above, a release means_ls preferably also
provided, cooperative between the drive means and support
members, to at least'partially radially retract the support
members as the drlve means or piston is longltudlnally re-
tracted _ ' '
Accordlngly, it is a pr1nc1pa1 object of the present
invention to provide an 1mproved wellhead connector. '
It is a more general obJect of the invention to pr ov:.de an
improved means for connectlng two tubular bodies ‘in generally_
coaxial al1gnment. _
_ It is a feature. | of the present 1nvent1on to provzde
a wellhead connector havxng at least partially. 1ndependent1y h
adlally movable latches and support means, the latter, when
extended, wedglng w1th respect to the former and the body on
which they are carried.
' Still another feature of the present mventlon is to' _
provide means for releasing the support means along w1th link



extendéd we'dgl ng with respect to the f or rfe:r:"'énd the body on which the

are
carrged. Still angther fedture of the present invention is to provid ns
for releasing the support means along:with link = 4 -4 - neans . R
cooper ati ve between.the support means and thg katch neans for assi st K
r et r akti on of the latch neans. 'Still other - .~ features and -

advant.ages of meanprmrahmtbm“d Ithbesapporapm@awtarmjthbeléﬂd:h'm@% o

det ai | &d descr e r and the

cl ai ns: _- ?ﬁ} ggg\%‘;ﬁ‘mg §§WEQ?$ qggl 8ng| Edltlgeﬁcq‘ ?'g?rs}’%s'ectl onal view
t hrough a wel | head" &hulﬂ\elaﬂm connect or fieataues d wndh admeaqtmsmtof the
i nvention, at»q{]pﬁ%%t upfer gsy Iy ol &

posi tions. gp églgkanl enl ar taygrtil gtfps;engtglgon ?/%%\?vtth% ?tol
appartus of Fu@etal%ﬂrﬁt%%rmt-mﬁ @n 9x§mpéaaydeahqdmensupﬁm ﬂr@ugsgs,
partially. extesgl@dth&i@ladmss a viewsimlar to Fig. 2 with the latches and
support -dogs fully extended and the actuator piston locked in its extended .
position. Fig. 4 is a viewsinmlar to that of Figs. 2 and 3 showi ng the -
actuat or piston and support dogs partially retracted. Fig. 5is a
transverse cross-sectional view taken along the li.nes 5-5 in Fig. 1.. Fig.
6 is a longitudinal cross-sectional view'through a second, enbodinent of
wel 1 head ‘connector in accord with the present invention, Wit h the latch
means fully extended. Fig. 7 is an enlarged partial sectional view of the
apparatus of Fig. 6 with the support neans fully extended. R



Fig: 8'|s a further enl arged detail ed sectional view Fig. 9 is a view

i ? Q. that of Fig. 8 show ng the_pegrt_s in another position. Fig. 10 is
enalongllnelololnFlg 9. . .6 - Fig. 1 shows a typical
wel | hé 0 apg gheelikrhGaageer- nector, gener aIIy denot ed by . the nuner al

. 1
12,. for “connect i on theret ctar Y.
pr event or stagigor 1,48 ﬁé’f“gd' ?ralé‘[ 52% %CT%&E) lrﬁ)%l %)J’Q%nnected
5 to thewsklhbeadahd wmmaocobapca;pra mhoae;:oré Witk aﬁrhearmlresenb be \~

connected to || he 0) | Nty thM? ef 11 R
speci f i chﬂ’? ﬁﬂéc‘?g};ﬂi "le'l Act U e%l' aa\ﬁttﬁg'u ar F%glr%%é)?corrprl s?:ngu an N
- annul ar peteactef| positionsn ‘annul ar ‘i nner wall 16. “Inner wall 16 has .an

i ntegral fla”ﬂf 18zex eQ{i QEHQ éadbakuaqutswt%y;aﬁr emewt ghreugh end and
connected to ou er. wa revvs urt her, i ncl udes a

gener al | 3PR§Ftnar PfalF iGagel Zﬁlﬁhl &he squfﬁl&%eﬁgglzoﬁl’%@f@&dt @& rtR%iced

di anmet ersgﬁbg,kgndégg ggrlta@quyv\@,dtekﬁem,d ext ends downwar dl y. ther ef rom to
forman ex

_ ensi on .Sai d _i,nner_wal.l 1], 14. 15 radial
spaced from i Bi8r walf 26VASY |5t1§'1c]:?g‘e £ -Ii'hlgztlué ’tﬁgt‘l’% fﬁ’%ﬂe’ Y ce i

formed tgag pbetv@ogs fullytetended ahé thenaotuatbnnglstldnnhbd:lyed in

reci proc E e_ar nuI ah %o%&%gogxz to be described nore fully below, . is

mount ed thSs&F ﬁﬂﬁul r-spac As ‘may be seen by conparlng Flgs

| .and 5, cageF2@.hdsis plwxﬂml,mblamtfu#h%t@ﬁﬁd-lg%ﬁ Fpapdd3vehedbRrg 24

openi ng Eﬂgl ?E\:XaEB?r st,_?rt%ggndﬂg%gﬁf?%égr pabei ¥el h@@grgea@@ct or are-

formed by a TrIrst nber-s at c s 26, eacil of which-
i s- mount ed i nFagr e8pd&t By & FANEVET S CERFHRIT t25°’2%f |‘h1 :To) aken alemgong

set of npgbef$nespeCs |1galplﬂg wadges 28, is provided to formthe support -
e 2 oo Lo Bo 5oana el i [EHE S0 2500 E4h " FuflSoat he,
radi al | yseooad, smbeslimeat 36ft welll headetorumec tenedal Iay:o@e'ldotveﬂ:l'bythhe
nuner al S?egg i:' 9}‘;@2?.;—1011, with the latch means fully extended.
Fig. 7 is an enlarged partial sect1ona1 view of the
appatatus of ‘Fig.- 6 ‘with the _support means fully_ e_xtended
Pig. 8 is é further erilarged detailed sectional view.
'Fig' 9 is é view similar to that of Fig. 8 showing the parts" '
in another pos1t10n. - ' °
' F1g. 10 is a view taken along lme 10-10 in Fig. 9.



to mate wit’h circunferential grooves which define simlar saw tooth.
formati‘ons 32 on the.outer dianmeter of wellhead 10 near its upper end. X
cam be seen that, -if. the | atch dogs 26. are ext ended radially. |nvvardly
t hat "f of'mat i ons, 30 and 32 are 35 'mati ngly eggaged t he wel | head connedgeLf”.
WILHta)e effectlvely | atehed.to the wellhead I0. Each support wedge 28 ..
car s a pin 34 :which extends upwar fro he ort _wedge dinto
a @i ot 36 in. tFidrelps qat'l‘,ﬂgﬂ%ej h’@raéitﬁgea“dﬁn éig‘g a¥s
36 permit | luadwt;eéeﬁenngdwnmmpt tbet weme rdle 12§ cfodogondectiibn
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o pdowe - so Bl° w1y o161 CBhREERRE 10T bE%al Bhaee 1ALl IR SR

bet ween sup e dSes "R and: tage? ser\7e o re rém
beconi ng comsl &Deby cosnedted f&mmeh.‘gbeaé 1Q0d8 qenenaﬂ&mcpemglr eldiamed

with respecieit veges gheds Mid AR, FoMEtd? 120 KiARds & kb fiina in

menber 42 having a portidn 44 of ut er arret er, portion_44 heing -
engaged by mdynﬁmnfqm@malw&a.ﬂgtﬁadwaﬂ#ylﬂnmﬂdﬁy RPBMLAE dPDESdy

wal |14, TRaiiinng., surimeér ohallange yid ish Mégizmtméﬁgeen bRtendyned
di anet'er portiQ of the stgn by ,O-rin s he enl argﬁd di anet er
portion 38 GPdt‘ﬁeﬁé’ Qe gom, dts, SRBPEYLEHL KOr PLYEL

Eﬁ wal | I14 bm@rmgaoﬁzsc/;\egg dntsol Y, T&efllﬁﬁinpfbﬁdyg fgadhes chaﬁmﬁbyad
e annul ar _area ween rings i
pressure i s9§8fF Faélép L“l“ﬁ’g a‘r%agf ﬁﬁ&%’. 9{1% CRERES 353
t hrough a pas&aghxmd @hameaékypdttnm‘omtlsd ofhdnpiea't oralinyl Geandgestends
downwar d1 V- ackRaBaY RIBIAEHIMY {dTedh SRTRELSRS(An bBOsgRal LHRL ! Bale

upper end- o 'S sea res
menber 4;15b9’he>pnngs sslanl;l45i7s radmauwespdcaﬁeimm&nmmgvasm |136 tahr@ sl&#e

as that of Ralge on >02 gs@ that mﬁ%?f%,a& spal e b heREFRBE L WERN.
outer body wa rings us Eressure IS
- An actua or in the form of a longl udinally rec1procab1e

annular plston 22, to be descrlbed more fully below, is mounted

~ .in said annular ‘space. .

20 As may be seen by compan.ng Figs. 1 and 5. cage 20 has a
plurality of circumferentially spaced windows 24 opening:
radially therethrough. The latches for the wellhead connector
are lforme_d by a first set of members, specificaliy' l_atch' dogs
26, each of which is mounted in a respective one of the windows

25 24 in cage 20. A'second set of members, specifically' wedges 28,
is providéd to form the support means of the device. Each wedge
28 is mounted in a respective one of the windows 24 below the

' teSpect:Lve latch dog 26. - .
~ ‘Latch dogs 26 have, on their radially inner sides, séw
30 tooth formations generally denoted by the numeral 30 configured
 to mate with circumferential grooves which define similar saw
‘tooth formations 32 on the outer diameter of wellhead 10 near its
upper end. It can be‘s’éen that, if the . latch dogs 26 afe
extended radlally 1nward1y so that formations 30 and 32 are
35 matmgly engaged, the wellhead connector will be effectively
| latched to the wellhead 10.  Each support wedge 2B carries a pin
34 which extends upwardly from the support wedge 28 and into a



_ dmtt to the area between flange 46 and the second piston head forrred by
- xing

hrough passageway 62, the piston assenbly 42, 56 can be urged
upwar” \ Fig. "1 shows piston assenbly-42 =56,in its uppernost position,
whi ch Wil be referred to herein as its Iongr- tudinally retracted"

-posrtlon ers 26 gnd 2 | er t sLtisons,
whi ch wi I? $€ IISSIP&FZIW‘E gatt%& E% 358%{& égtég\lr}éct ?ﬁ"sp%gl %‘gns .
These -ar eslbespasr plecmatl A intiiteld tred gloite mﬂuidl beo'demposeueageenethe NS

(not | SnouSeauias. 3¢ URRC BRI ueRies BB, S 8, P torepe anaJ_

‘wel | head. de@omhraodmcmeeﬁnhilw\bal@wbe §%@b§)éllﬁy apghnERPPEF tt Kedgewe# end
of inner RQQYaVP*]étlfs"Yé&N‘ﬁ'l papezre ofveglidons nRmediaeage bog. 1.

. At such pornt formations_ 3 2 are then in alig nrren&lwrth each E
other. Toandiextendingrapwarddysi Pﬁ?othﬁt EeRFRECEAYa enenPE Fhei Hipfevsure

woul d be ggi ttﬁﬂn&hrwganaa%qaﬂ.@/vass%etmiﬁ)\/\eﬁmmt&aorre%tn(é/\hrhewarI ous
steps in the latching and unlatc in roceg (és ovvn:)td:v ousflgures
L o001 | "Rovepant| betuern, Fusiiart (eddss °38, APG.gRoe 20 AHLeR Tyt B o
the oper aiéeainfweliges0aB. froﬂihbecom&ngsuoﬁrpdeteﬂypdasdndgeﬂbfrouchage a
ener al | e c.onfl r

ST o 202 FR0E B SHLEW BRIRD rEPEAHINTGLER JORELEOY WA B by

and radi apilysoa#war dly | ncI | ned section 66. Adjoining the |ower end of -

section 66 I's ﬁlég%' %6§n\e!1'u%*és 'lﬁlfndﬁxﬂfom@%‘ﬂe‘ﬁarﬂity i dgadaal |y

outwardly inclTne has a nmuch snal radi al conpagnent of direction so

Cthat it iBoWbiennd4r9f ‘\%}'%Q%Puttlﬁndéé@ﬁw 6HOL tEORy Ay bednporRgAgethe
| over encb faﬁe@ﬁﬁmﬁmaﬁge mwtesmrngartamalw umrmyarwn bhieesane

Srace & %:tr'sr?% R dver THE RS, SHE SARS TSl 36 5 FRPIRGI §iEh
~inclined sespactstdxdduced didmetére pantpion 4duoérthe (plrstemsbgfor-atngsdogs B
220 OO S heled aLanb AL \Gh LU B8, of et Eincibmberti |
. 42 below port1on 44 is sealed with respect to wall 14 by O~rings
52. Accordmgly, a first p1ston head is defined by the annular
area of port:lon 50 between O-rings 48 and. O-rmgs 52. If fluid
pressure is admitted to the area between flange 46 and piston !
.port:.on 50 through a passageway, partlally shown at 54, the
p:.s_to_n may be _urged downwardly. The piston assembly fu_rther' o
_ com‘prise"s a ring 56 fixed to the upper end of member 42 by screws
58. Ring 56 is sealed with respect to member 42 by O-rings 55 -
~and 57. The outer diameter of ring 56 is the same as that of |
.portion S0 of piston member 42 and is sealed with respect to
' outer body wall 14 by O-rings 60. Thus. if fluid pressure is .
‘admitted to the area between flange 46 and the second piston
head formed by ring 56 through passageway 62, the piston
assembly 42, 56 can be urged upwardly. | | ' _
Fig. 1 shows'piston assembly 42, 56 in its uppermost
"_posit'ib'n, which will be -referred to herem as 1ts ”long1-_
' tudmally retracted"'pos1t1on, and the members 26 and 28 in
':thelr rad1a11y outermost posxt.xons, which will be referred to
herein as their: "radially retracted"' positions. These "are
the poszt:.ons in which the parts would be d1sposed as the_
wellhead connector is lowere_d over wellhead_ 10.. Su_:r.table gu1de
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i nwardly. Bécause pi ns 34 are di sposed at the out er extremtles of recesses
36, -wedges 28 will be urged inwardly al ong with dogs 26. Support e
ha\k hori zontal 1 ower surfaces which sli.di gI y engage the horizo
surfaces 74 at the bottons of -wi ndows 24 t% Slidingly guide the v
and ¢thus indirectly the dogs 26, .in such radially inward novement. F|g 2"
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further so that it is more mearly vertical than section 66. Finally,
adjoining the lower end of section 68, is a short section-"lo B
" inclined at about the .s.ame angle as section 66. As fii_.ston 22
is lowered, sec_tion"ﬁs of the inner surface of piston member 42
will come into éngagen‘fent with matingly inclined ‘surfaces 72
_ formed at the upper outer corners of ‘latch dogs .26.
_Accordlngly, as piston 22 is further lowered, surfaces 66 ‘and
72 will act as cam surfaces to push latch dogs 26 radially
inwardly. -Because pins 34 are disposed at the outer extremities
‘of recesses 36, wedges 28 will be urged inwardly along with dogs
26. Support wedges 28 have horizontal lower surfaces which
slidingly engage the horizontal surfaces 74 at the bottoms of
: wmdows 24 to slidingly guide the wedges 28, and thus 1nd1rectly
the dogs 26, in such radxally 1nward movement. '
Fig. 2 shows pertinent portions of the apparatus part way
~ through the downward - stroke of piston. 22, and more
' spéc:'-ifically', after cam surface 66 of the pzston has moved
‘downwardly past cam surfaces._'l.z of latch dogs 26. It can be seen
that, at this point, latch dogs 26 are in substantially their .
‘innermost positions with formations 30 and 32 in latching
_engagément_:._ . In other words, the generally upwardly facing




radial l'y |nmardly, medgfng bet ween support surfaces 78 of the | atch dogs 26

and gkjde surfaces’ 74 of the cage 20. Because the 25 opposed support
\ades 78 and 80 of the respective’latch. and support - dogs' ‘are-inclined
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W|th p. §po|$e¢p3ra3@|lﬁtq:g1ng| eprfaces 30a and 32a. Wedges 28 are in-
turn supported by their lower surfaces 82 on the upwardly facmg

surfaces 74 of windows 24, surfaces 74 and 82 bemg referred to
- 20-'here1n as "slide surfaces.". In accord with the present'-
invention, after latch dogs 26 have been substantlally fully'
extended, support wedges 28 are success:wely urged further
radially 1nward1y, wedging between support surfaces 78 of the
latch dogs 26 and slide surfaces 74 of the cage 20. Because the
25 opposed support surfaces 78 and 80 of the respective latch and
support dogs are_ ihcli'ned radially outwardly and longi-
tud:.nally upwardly, such further radially inward extension of
wedges 28 w111 t1ghten the connection with the wellhead, more
spec1f1ca11y. the engagement between generally 10ng1tud1na11y |
30 facing latch surfaces 30a and 32a, without_ any substantial
addzt:lonal radlally inward movement of the latch dogs 26.
Accord:mgly,_ latch dogs 26 will not dlg into the_rela_twely soft
m'et_:_ai of wellhead 10 thereby thwarting the effort to tighten the

connection, as occurs in prior art devices. Rather, during the

35 tzghten;ng portxon of the operatxon of the tool, all 'sUb-
stantial relat:l.ve radial. movement is between support wedges 28,
on the one hand, and latch dogs 26 and cage 20, on the other,
and all of these parts can be formed of harder metals than

L
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ext ended or’ | ower position and with - rrenbers 26 and 28 in their 20 fuIIy
extended or radially.inner positions. In this position, surface 64 of
p|0t/o_\n menber 42 radially abuts the.outer side of latch dogs 26, whilg
surface-~68 si mIarIy abut s the radi aIIL lqer sidées of wedges 28 to @
t he dogs and wedges in their extended positions. Piston 42, 56 can Rg
Iock-ed in this 25 position by ‘a mechani smshown in. the unl ocked
confidurati owelbhenads 10 and ramdineluvde [ssukarceofiindshes or mreagmeats -
The | "ocki ng ai |
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is larger than_the bushing so that 't may al so receive. an anpul ar pt st on
90, surro@ndWed9es| Akris; arrarpbished mafBFtBSFt idpWnard . moyement cef
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90." Piston 90, a s 92 _have utti ng downwar and radi al outmardl
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di a][ret'er :c reggagenéntswiath fmat inglyydiingYired nstrsaces 38, frdmemrmt the
surfaces o

- dogs.. 92 also slidin nst the aquter. dianeter. of od 6.
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reduced- di@Qnesa@iabdyt inowa®dly. R&hid aecémplhshelse\tthleedrelﬁgﬂngathym anigh-
bel ow necke a err no te Fl i
drive pi stogt%gyw%g@ééépﬁggmﬁﬁagg ,lrg’gc gu&%&m@esd%%revﬁ 'ﬁ%ﬁf@? %s‘
necked down spbu iqamedntie ahghmgmmtmtthe a@ghealelmemegzsurﬁage@psﬂsoﬁp
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effect such novenent urd pressure is_a e upper _sid
90 t hrough ﬁsrs%h'gew}sa insempanpnt %@h@e%s?anxgoveweﬂu&ﬂmvatr msy wil

sum;1 aceskﬂzlawb lﬁﬁmﬂmr@r&;ﬁ%i gt ééﬁ\h\ihbkfﬂé@ﬁd‘bﬁ#e@g@@QBgQSMI
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shown in Fi gontiectér shoul d be noted that,
F1gm_ 3 shows the apparatus w1th p1ston 42, 56 in its fully
- extended or lower position, and with members 26 and 28 in. their
20 fully extended_or radially inner positions. In this position,
surface 64 of piston member 42 tadi'ally abuts the outer side of
l'a.t'ch dogs 26, while surface 68 similarly abuts the radially
outer sides of wedges 28 to retain the dogs and wedges in their - |
~ extended positions. Piston 42, 56 can be locked in this
25 position by a mechanism shown in the unlocked configuration in
Figs. 1 and 2 and in the locked cbnf-iguration in Fig. 3. The
locking mechanism cooperates with a pair of rods 86 threaded
into ring 56 of the piston assembly and extending longitu-~
dinally t‘herefrom:thzo_u_gh respective bushings 88 mounted in the ,
30. flange 18 of the main body of the wellheed connector. Each bore
in flange 18 in which a bushing 88 is mounted is larger than the
bushing so that it may also recewe an annular piston 90,
surroundxng a lower, :educed-outer—d.tameter port:lon of the
bushmg 88, and a set of dog elements 92 mounted below both
35 bushing 88 and piston 90. stton 90 and dogs '92 have abuttmg
" - downwardly and radxally outwardly inclined cam surfaces 94 and
96 respectively. Rod 88 has its outer diameter, in general,
sized for a sliding fit in bushing 88, the inner surfaces of



in such | ocking position, the downwardly and radi al'ly outmardly bevel ed

sur f@gge-bn rod 86 bel-ow its necked do portion 86a abuts. matingly bevel ed
7 sur s-98 on dog el enents 92. \WenTi ]1 S desired to rel ease the well head
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When it is desired to release the wellhead connector from
“wellhead 10, the locking mechanism is first d1sengaged -This
is accomplished by applying fluid pressure, via passageways
(not -shown), to urge each p1ston 90 upwardly thus freeing dog
- elements 92 for potential radlally outward movement wlth _
‘respect to rod 86. Fluid pressure is then applied to upper
piston head 56 of the main drive p1ston through passageway 62.
"As piston member 42 moves upwardly, and surfaces 64 and 68
thereof move out. of alzgnment with respectlve sets of members
26 and 28, the latter are freed for potent1a1 retraction. To. .
ensure such retraction, a release mechanism is provided. This
mechanism'includes_a sleeve 100 formed integrally with piston
'member 42 and extending down'Wardly therefrom. At the lower end
of sleeve 100 is an annular flange 102 .which extends radially
inwardly termmatmg in an upturned lip 104 havmg an upwardly
.and radlally 1nwardly inclined upper surface 106. Each of the
support wedges 28 has a tang 108 extending downwardly from its
- outer lower corner and having a surface 110 on 1ts underside
inclined- to correspond with the 1nc11nat10n of surface 106 on

_llp 104,

for



fo the position shown in Figs.- 1 and.2 , so that, ultimtely, the entire
apparatus returns to.its fully retracted p05|t|on shown %5|n Fig. 1. _
| o#¢ki ng. mechani smis. provided with a manual” override in the farm of 0’)

112 conmected to piston 90 and ski dablsy Extendi ng outwardly through g,

88 so that their heads can be engaged to force piston 90:upwardly
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slidably extendlng outwardly through bushing 88 so that their
" heads can be engaged to force piston 90 upwardly mechanically.
- Compression springs 114 are ‘provided between cage 20 and,
20support wedges 28 to a1d them in returning to their radxally
~ retracted positions. .

Figs. 6-10 show a second embodxment of wellhead connector
accord_mg to the present invention. ‘The connector is adapted
for connection to a wellhead 2_00 whose upper profile includes

25a radially outwardly extending flange 202, the underside of
which defines a generally downwardly facing annular latching .
. surface 204. The wellhead connector includes a generally
tubular main body which comprises a generall,y cylindrical inner
portion 206 having. at its lower end a radially outwardly
30 extending flange 208 adapted to abut and form a mirror image of
~ flange 202 of the wellhead 200. Spaced upwardly from flange 208
is another a‘nnular_'radiaily outwarldly extending flange 210 to
- which is bolted the outer portion of the main body of the
connector. More specifically, said outer portion includes an
- 35 upper _anpular"plete 212 bolted to flaﬂge 210 by bolts 214 and :
extending_ radially outwatdly; a eylindrical outer wall 216
welded or otherwise rigidly affixed to the outer extremity of
plate 212 and exgending downwerdly 'there'fr_oni, and a lower



its upper end. Cam nenber 228 includes a generally horizontal flange 228a
. 'sec "-3»'\ ‘pi ston rod 226, and a cam pro 228b dependi ng downwar dl y from
“the aI |y i nner extremty of flangé §58a .The piston ‘and cyl i nder
asse nu’ 224 toget her with thé attached camring 228 formthe dcfuator
means for the connectar actuat or  ngg rs‘,_ﬁ’()gi:’ain |nterrred| ate.
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radi-al |l yebheegby.fromrecess 232. Slot 238 and its enl arged end

ti 238a_lLi kew s crew 244 to have its end threaded into a
ltogg)plagnbore gﬁﬁl rnyt ﬁgoﬁ g}’esﬁFigt’,&"Bf Meapgssdno3n intepmediakenBefiof the
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progectmg lugs 230a integrally formed on the upper ends of a =
plurality of dogs 230 c1rcumferentially spaced about annular
space 222. This causes, the lower ends of dogs 230 to pivot :
radzally outwardly, in a manner well known in the art, so that
the:l.r lower ends can clear flange 202 of wellhead 200 as the-
connector is belng run in. ' -

Each of the dogs 230 has, on its rad1ally inner. side, a
'recess 232 which- generally opposes flanges 202 and 208. Carried
within each recess 232 are a pair of bearing members 234 and
236, mounted respectively on the upper and lower end surfaces
‘of tl'_xe recess 232. As best shown in _F:.gs. 8 and 10, bearmg
member 234 has a slot 238 extending"generally .vertically
therethrough, slot 238 being further enlarged in both length

_ and width at 238a. One end of the enlarged area 238a communi-
cates with a bore 240 extending parallel to slot 238, but
separated therefrom, and permits access to bore 240 whereby a
shear pin 242 can be implaced into bore 240 and an opposed
recess in dog 230. Thus, pin 242 znitlally holds bearing member
234 in a desired ‘position with respect to dog 230, more
_specif1cally, a posxt1on in which bearing member 234 projects '
slightly radzally inwardly from recess 232. Slot 238 and its
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tthe sl ot and abuts the shoul der forned bet ween the smaller and enl ar ged
portlons of the slot.. Thus, the head of screw 244 retains bearing menber

244 from being corrpl etely separ at ed from doy 230 after pin 242 is sheaf
G

Referring again to Ffg. 6, bearing rrerrbe14236 is simlarly secured to
| ower surface of ‘recess 232 by shear pin 246 and screw 248. Wile the:

bet weén fl es 202 and, 208 has hee erated in, of
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respect to kdghitdy uegearsogééhend Afife unbiexr wHirPace @04 of flange 202 is
inclined radxally outwardly and upwardly, and serves as. a
latching surface in a manner to be described more fully below.
The opoo_'sit_ely directed— upper surface of flange 208 is incl ined
radially outwardly and downwardly in mirror image fashion.  As '
actuator 224, 228 is.urged downwatdly, the radially outwardly '
' ~and downwardly inclined inner surface of cam 228b engages the
correspondingly inclined outer surfaces of dogs 230 to pivot ,'
the 'dogs' tadially' inwardl'y,' bringing recesses 232 into recei- |
ving relation to flanges 202 and 208. Bearing members 234 and
236 will move inwardly a,long with dogs 230 until the fadialiy
‘inner ends of the bearing membets come into abutment w:.th _the
wellhead 200 and inner connector portion 206 adjacent their
-_respectlve flanges 202 and 208. Figs. 6 and 8 show the
-appatatus in such position. It should be noted that the sizing
of recesses 232 and bearing members 234. and 236 is such as to
permit the aforementloned radially inward movement to occur .
| 'w1thout res1stence from e1ther the main body of the connector
or the wellhead _ L o
_ As the actuator 224 228 contmues to move downwardly from
. the positxon of Fig. 6 to that of Fxg. 7, it exerts further
' radial force on dogs 230, shearing pins 242 and 246, and thereby -
permitting dogs 230 to be extended further radially inwardly

into recei- ving relation .



Iower surfaces of bearing nmenbers 234, as well as the adj acent upper _

‘ sur_ s .of recesses 32 are :inclined ig Lhe sane general "direction as the
' cemt upper surface of flange 208" im- larly, the upper and | ower -

sukf gces of  beari ng menbers 236, and the | ower surfaces of recesses. 232 are’
i ncTT nedvith t hespegt genmnd!q auanber s1s234cahdwed6or I'Iatecrupp:exswndaces _
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: m)verrent 11 can be seen tHat bearing_nenbers 2 serve as e latc
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6 a h f 32 rve as the . .
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of the nmin body of the connector” and provide a bearing surface théreon fer
dogs 230 In any-event, it can be seen that, with dogs 230 extended in to

their inner mmiirigorthe tmwmséﬁﬁéﬁﬂﬁo@émé@ﬁﬁsﬂe%%%eﬁ@eéd maE 208

f d 230
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via the s fieces seriving 284 thet éapcheslurﬁecebefoeeabuﬁnenmlvatuih latdh i
t I ctu war y
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conti nud§ vaRdnthef abmd tdngy cmew\sfaﬁ:w 9fvaeceheesomr2 ends
of dogs sézQer aﬁl ﬁhe}’sﬁpb%'tdsMrf‘ééé%waﬁclﬁeﬁrrb%n'fe5’@%"a§a%§.4>na@>‘f thg W th

them vi lai sur%géequ 4§ up;\a/ehr be[ar}(axrxlgO\m\%;nbg%rs.t Izggsnd the movement. :
of dogs 230.. However, it can be understood that the upper
bearmg members could be omitted, and recess 232 sized for its
upper surfate to directly engage flange 208. Where upper
bearing members 204 are employed, once they come 'into abutment
with the connector body portion 206 above flange 208, they
~effectively act as a part of the main body of the connector and
prov1de a bearlng surface thereon for dogs 230. In any event,
it can be seen that, with dogs 230 extended in to ‘their inner
pos:.t:.ons, the upper surfaces of recesses 232 and flange 208_
'oppose each other, and will effectlvely 11m1t downward movement
" of dogs 230 relative to the main body of the connector either
by ‘direct abutment. or via the bearing members 234 1nferposed
therebetween. _
_ ‘To unlatch and retrieve the wellhead connector, actuator_
means 224, 228 is urged upwardly. When the upper surface of cam
228b reaches the 1lugs 230a of dogs 230, contlnued upward
movement of the actuator means will pivot the lower ends of dogs
230 radially outwardly, carry:.ng bearing members 234 and 236

with them via screws 244 and .248.- When the lower port:.ons of
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dogs 230, and the attached bearing nmembers 236 have cleared flanged 202,
the connector can be.retrieved. It should be understood that varigets
fe#tures, such as -a means for |ocking theg ggpgrat us in latched
co(id be incl uded‘ in“the sinplified versi ofi - of the connector ill\s®ated in "
Fi gg. 6- 10. The ‘above represent only two exenpl ary enbodi ments of the ’

i nventi on, %QU!BDQU%n@CHHé Cat t &Fed’ bbag iageienbea T el 3E hdve tEDSEred
ski I l_i~n the art. % llg’)keexangl e only, in_the enbodi nti de%crl bed and
shown "above, £1aR9ed 202retRe AFANBEGEGF GAMnber HetHlg Gi

inwardly j Olﬁddxsfﬁdow%bga‘nﬂd@mtm afé%tuawrﬂsmf nta mieauhe gﬁ
support  nea In ot.her _enbadi.nen el atches. m ght y
inwardly i n ’d%%t'i 5Pptaﬁ@t§lfpb8r}aﬁ‘é RFHohea. %@é’ﬁm‘g%’rﬁ?h
support rreanlshe lecimpell Mied Aersdenh bérthe camcmrmlslmm% imoPégent6~
will refer.t elther of these two patterns of nobve- nent, as well as to any

other pattern in which novenent by the |atch neans, with or without the
support . means, i SThelahakel neprasentenly tweceseppdarynenhodingnsnos the

of -the |at thz{m&oﬂ heria e o@d 'nﬂftﬁﬁéﬁ%loﬁs’%i’ﬂ i%éé’éi"&ferﬁé@lves

various parts of. the 1pvenfjon, Fqr exanple, in th nents shpown, the
support nearﬁ°|'§‘9$Ft skill oin the ok q ¢ PYowaycp cﬁﬁ?’“P Feﬂf‘i&?l&n dhed

menbers. | remﬁduermaw@daésat&beaheanmp@mwnma@erp gttte bEaﬁcHI m@hasn@ﬁaar
such as a split r|n
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movement" will refer to either of the_se two patterns of move-
'ment,_'as_w_ell as to any other pattern in which movement by the
latch means, with or without the support means, is follou':ed by
movement of the support means 1ndependently of the latch means.
‘Other mod1f1cations might involve the form of the vanousi
‘parts of the mventxon. For. example, in the embodiments shown,
the support means is in the form of a plurallty of circum-
. ferent;ally spaced members. In other embodiments, the support
means might be a single member, such as a Spllt ring. Still
other modifications might involve the means for releasing the
| support means and/or the latch means from their extended
positions. Even further mod:.fxcat;ons will suggest themselves_
to those of skill in the art. Accordingly, it is mtended that
the scope of the present mventxon be lzmzted only by the claims

' whlch follow. '



*r ddi-al ext.en5| on and retracti‘on teward and away from5 t he wel | head,

- sai d_wel | head and said | atch- nmeans.having respective generally

| ong d| nat-| y facing latching. surfac&gl opposed to and engagahl e’ Wit h
;-f eacgy\ger when said latch means is so exterided to linit relative nove-

rren ot ween atch neans and said wel | head in 10 aflrst _ .
_ Iongl udi nal QI'H‘gdﬁ%nal node; the apparatus ‘conprising: support neans U "
- carried by said connector adjacent said |atch nmeans for generally radi al —

extension and retgactio n d I gast . ald ot

partiall VA ndeper*dent I §pbmrtg‘asadgo?wﬁgﬁggﬁﬁ? %ﬁléﬁ?}% ort rreans and

sai d | atch nweldhead ndn egenenaldyemaanial | cxbignmenty | Wm%ttﬂfg s@pport

< surfaces oppasady dneakl Al SabedasByd diid ChofRBBEoR G SeiuFRRLY means.
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are both so.extende sai d support: sufface o nmeans -
-facing . gener@dipl Ieﬁﬁﬁﬂﬁépﬁalmoﬁiﬁﬁ‘%@@ﬂ rGﬁW?Fg I%F!Q:hlaWQYsuffa’Ee and

sai d sgpport yFRaREl1AMESS ADNNRELDheBaYaRE RAE YOI MdANS ﬁé}ﬁiﬁg

bet ween for resi st!}a?, novenent f sa d sagi)@ﬁt Jean Stlor}qw] die avvay
from sai d sufFFPECSHPac EHES ong er ?)€ |
support me aurfacesy dp;m:sedldrtoaldr;d engegablesaidth leztcth ottmamswhent h
said |atchin asf‘&”aet“t%% ',ﬁee@agg Bl e Elded tcf“d%ﬂﬁff”r

connect or and operatively assocla ed w th sald means andé)sal d support
means 30 - mentexbeltweenai §aifdat tAtaBanmeansd andj gaisupyetihgadnsin

-succeszbvelyat OpRFtSal shyBludessh %ire%%afﬁdpsmodeccomengapﬁ@ra%slm 1 .

wherei hi"sai d Slﬁlﬁe‘gl’t means, when so extended, vvedges between 35 - said
| at ch neans, é"li&gcooperatlve nmeans. - 3. Apparatus accor di ng to _
Claim 2 wher ein seudpmwﬂsmemsercmnmd)ebyemml doanppadr nEdfscent said. .

connector '_%% ﬁdelaegﬁtthggnsslf&e g':elﬁefraﬁeﬁ( ¥asd! de_xtens-ion and
. - retraction toward and away from said wellhead at least
15 partially independentiy of said latch means, said
support means and said latch means having respective
generally longltudinally facing support surfaces opposed
to each other when _said latch means and said support
~ means are both so '_extended,_ said support surface of
20  said latch means f_acing ' generally longitudinally
.oppositely | from its latching surface',' and said ‘support
means and said connector having means cooperative there-
_.between for resisting movement of said support means
- longitudinally away from ‘said support surface of said
25 latch  means, vhereby ‘said' support means = may
B iongitudinally | support said latch means with - said
'latching surfaces in engagement' and
actuator means on said connector and operatively
associated with said latch means and said support means
3(5 to extend said latch means and said support means
- successively toward said wellhead. '

2. Apparatus according to Claim - 1 = wherein
said support means, when ' so ex'tended, wedges between'
35 said latch means, and said cooperative means.. '
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sufpor.t means, " and said neans extending parallel to 5 the pa
movenent. of sald support means;. and wherein sai.d support surfafge
indlined with respect. to the path of, movement of. said support :
wegdi ng said latch means | ongit udi nal ly as sgd support. means is
radi al | y extended. 10 4. Appar at us accordl ng to Caim3 wherein said
act dat or - neans i ncl udes | ongitudinally extendable and retractable drive’

means carried by bai dsconnw aadué ha&easaiﬁgmwrma@ﬁ @gag@béfnvv'stafid '-
sai'dMFat ch nmeans 15 and ‘sai:d Eort neans. -for radi al I%gs extensai

sai d | atch nmeansMeARs s SaPRandMe nBﬁ Ween £alf (PPPRORELME
| ongi tudinal 'y exégRél@forsS. inciagar ah%%t&ﬁ@ﬂr diglade Guwradeshessi nsadiad

20 cam surfaces are: arranged ener al | ed confiquration
on said drive SHRRQE (mpans, cand; \?@1@ 'gﬁﬁ‘ﬁn ‘U? %’é‘éfﬁ atP&F % :

sai d suppost rreaane ﬁarthﬁoﬂamatrementcofdsagdt sufberm deahst eandsaherain

drive neans, a p r adi,al | sai d
| at ch neans and §3:f’é %g{.g %%r &%fe?aalen g}%{.%”l adch%g’ns)‘g%%%tcsc %o
support neans: mtlaeraettal [<).4 emmnjedtpos‘u sadd. BPpport mearnys fOAppadaﬂug

according -to O ai I rggf}} S§QCI.al [ ve
means for | ocki ng sal r ri v:’hér;aeraﬁs l?)(r;t&sia Z‘)ﬁ%ﬁﬁeggpc%i??ognﬁﬁﬂbﬁe Qe%b
Apparatus accor¥fn§e radigldynexiendediner 35 conprising a release

means coopggati ve between said drive neans and said- .support neans to at

| east partially radially r tract sald su S.sai rive. nrea

| ongi tudinal l'y-retracted. EA $§$%x§g co?gf'?t'a 3td &ﬁ%ﬂ“% §a§d
further conprisiagtuatori mleansaa:iacluﬂtesr cbongttudgnanyd ex tardabiemnandnd
sai-d support ”Eaﬁéti-é?c{étﬁié Hill%' Vxﬁeéﬁg' Q:'az*‘f‘l‘é%{reﬂiy AL NRECort BRa

amount of relative radi

having cam surfaces engagable with said 1latch means -

15 ~ and said_ support means for ‘radially extending s_aid
* _latch means and said support means as said drive means
is longitudinally extended.

_ 5. Appafaf:ﬁs accordin'g ‘to Claim 4 wherein said
20 cam surfe.ces. are arranged in a generally stepped "
@ ','.configuraticn on said dr:lve means for successive
' -_ extension of said 1atch means and said support means.

6. Apparatus s_ccording. to Claim 4 wherein said
25 drive means, in a 1lc¢ngitudinally extended position,
R radislly abuts said latch means and said support means
to reta:ln said latch means and said support means in

‘a radially extended position. '

30 7. Apparat\is according' to Ciaim '6 wherein a
' lock means is associated with said drive means for
.locking said dr‘ve means in said extended position.

' 8. Apparatus ac'cording to Claim' "4 ' further
35 comprising - 'a release means co'ope_rative between said
) - drive means and said suppoi:-t means to at least partially
. radially retract said support means'.'_a.s said drive means

is longitudinally retracted. o
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5° - enent pernitted by said |link neans being | ess than the amount of ,
radi al grovépent of said support . means during its extension and R A
retract whereby, after partial retractlon of said ‘Support neans, l
further a&ction of said support - maans\g cause.retraction 10 of sai d
Iptch mearfs. 10. Apparatus according to'Claim9 wherei n sai'd l.irnk means -
and = said drive ans: are cooperative auset Iadlg e,é}te si on of \J .
said | atch neans and 15 ppag‘ﬁ ssup%%??“ ?'@ﬁns dur‘?]tr@)1 rtion~ -

of the extetomprdsingoka Dinksamdansrl \iatemmecazidxg caaas.ei suertadsi.ve \.y

"Seh moans MR SECIAER LobR SWORRE! (P ed CORRERISOL el el
means. 20 11movmm’ecttmemmtvmm. s apmonnity of rmlatﬂve)em@al '

-Figures 6 to 10, - of " - accqonpanyi ng draw n

- desccrd bed %&%:ﬁ@é@rmit&e@nsyasaﬂd ugi ARt ﬁx@ah% pdIr!’ 28ssl than 5 O

the 'amount of radial "movement of sald support means -

_'.during its “extension 'and  retraction whereby, after

partial retract:.on of said support means, further

retraction of said support means will cause retrartlon
i0 of said latch means. '

10. Apparatus according to Claim 9 wherein said
1ink means and said drive means are cooperative, to
cause Jjoint radial extension of said latch means and

15 said support means during a first portion of the'
_extension stroke of said dr1ve means and cause
successive additional radial extension of said support
means independently ‘of said latch means during a second
portion of the extension stroke of said drive means.

20 _
11._ Connector apparatus substantially as herein—
- before desccribed w:.th reference to, and as 111ustrated‘.
- in, Figures 1 to 5, or Figures 6 to 10, of the'. |
accompanying drawings. _ ' o
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