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Rl SER CONNECTOR Rel ated Case This application clains
the benefit of Provisional Application No. 60/405, 683,

filed Septenmber 5, 2002. 10 Field of the I nventi on

o sediomseent i on rel ates to a nechani cal '}%f/%z%so%&s
connecting tubular nenbers. Mre specifica {
invention relates to a connector having a Iatch gui de

mechani sm and a safety piston for urging the latch to
an unl at ched posi t i RISER GONEECFORound of the I nvention
Renotel y operated nechani cal connectors are used in
the oil and gas recovery industry to join generally
Relalediasar nenbers. Such connectors typically have the

f f tupul ar to

pa oot Batieho btert o dialiina) Buploslion. A, SRS BE3.
ﬂedﬁ@@tjémbﬁcﬁ,lﬁﬂ%i‘s or teeth. Typically, such teeth on a

tubul ar nmenber appear as a series of alternating

. .grooves and ridges. 2. A latch consisting of one or
Field 1 houl ders or teeth. The latch is typically

 FaRStlcA g 8 RESAAE) Sy DR RSP oL,
membgis.: Mare| speeificalit fets\mwehtmrrelateseo abonrtectdrhaeingls latéh t he

gurdet rﬁeﬁﬂb%m HRE R3S Bgﬁfi ﬁ{?@?d&‘tﬁe ?zlt%th% aé?"l 'g@écl-{eﬁg)oei cg} hto

novenent
be engaged or di sengaged. 3. The teeth on the tubul ar

Backgﬁm%%eqﬁﬁbdugﬁ‘?h ring each have a load flank and a
ank. The |l oad flanks of the teeth of

t Remately gpefptedeneshesicalsonnectdry areaistd at the lo and gas
recovér? iﬁdﬁﬁﬁﬁtﬁ ‘iBu‘i‘ Gehdtafl b s Serisrd, %c%ohrqgct&% %picaﬁy have

the followmg features

1. A pair of tubular members to be joined together. Each member bears one or
more load shoulders or tecth. Typically, such teeth on a tubular memher

. appear as a series of altemnating grooves and ridges.

2. A latch consisting of one or more load shoulders or teeth. The latch is
typically disposed about the perimeter of the tubular members in the form of
one or more ring segments. The teeth on the latch mate with grooves about
the ends of the tubular member fo mesh and hold the paris together. Radial
movement of the latch ring allows the teeth to be engaged or disengaged.

3. The teeth on the tubular members and laich ring each have a load flank and
astab or back flank. The load flanks of the teeth of the tubuiar members

- firmly contact the corresponding load flanks on the mating testh on the latch
ring.

4. Typically, the load flanks of the teeth form a series of conic surfaces around
the tubular members and‘on the inside of the latching ring. The flanks may
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4. Typically, the load flanks of the teeth form2as February 2007
series of conic surfaces around the tubul ar menbers

and on the inside of the latching ring. The flanks nay
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d in such a way that squeezing the | atching
Wﬁgﬂo?@%ﬁer whol e or segmented) around BEFASHP3/G26365

menbers results in their being drawn together. This
axi al m)vgemant and force s desirable for a nunber of
r ed§cgled infigh gowaydhat squeeringrthe latohingping lieithietisholaor

MErSeGhEntad) Al (R (7 Bh h@ﬁubfer%%ﬁﬁtgfhctﬁeg beind iP5 ¢

m sa gnrrent ener set a
gaémhebrﬂu%aaﬂaln‘gm&wmémd foweum:rahje foriat imbeoole or

botéhsehs, Bl 4s4Bul ar nmenbers; El astically |oad,
stretch, deflect or otherw se energi ze the mschanl cal

el @nentMate,pr foge up dimiubulpomemirs ggainstiap pltsidel rgsistance or

benef i Ghgdseli MiskiRRMAG @ 1s seal and minimzing the
fl uct uati on of stress when the connector is subjected

to%a v&PMPISESeengTgigeol athienrgsa sehd gesheti ot $amlisg clement
Conpengaiv@eh OF withif 8h 6# th 65th€ ugfllaf H‘I%H’ﬁ)&[’ginm acture

bet ween_t he tubul ar ers cohnecti on

colponElfagticallg loag, ﬁfﬂt%ﬁ'?ﬂﬂmmwm ehergize theanvechanical
th h
ot her ﬁl@iﬁbﬁﬁ of &H@édﬁﬁb&ﬂmsii*ﬁ% Eéﬁgﬁlcang%ﬁéﬁclﬁﬁ E(Q?ep Aoqazi ¢

|nf|rm;§ act with the
appl i eS°4 BREEUNIGIZingthn Bychiagon pistreas wher thercontrstayren

posi ti 91"150590“5% W@Qﬁﬁud@@a%h%loggcodl‘i"qltmﬂge primary

mechanj,sm applies the force raw t he tubul ar
mehber °M F?efPr ungertainbesaf it andonanufactotedetwgeotthe i ng

may hmmzarﬁemba@éhu%éb&nﬁ t iernal ly
sh 25 it eIt E:tﬁﬂlm réﬁ)r outward, and

5. lf Iy ed& L0 %gsr@,r: -Ba\RAIPSTOF BlfteR rn@nmgqgmmggm@ emfaces;rhotdlse
LT i i A
gaged position.

6. The primary mechanism applies the force needed to draw the tubular
members together and preload them.

7. The latch ring may have a spring bias (inherent or externally applied) to push
it either inward or outward, and either towards or away from the mating teeth
on the tubular members.

8. - The connector must be made to reliably disengage when the duration of
service is ended.

- Connectors of this type are used within the offshore oil industry to tie a
producing wellhead to a riser and production platform. Connectors of this nafure
must withstand a variety of factors present in large, deepwater developments.
Among these are high contained pressures (up to 10,000 psi), high loads (up to
millions of pounds tension and foot-pounds bending), long life (20+years), fatigue



10

15

20

service is ended. Connectors of this type are usEfFebruary 2007

within the offshore oil industry to tie a 30
produci ng. wellhead to a riser and production
platform Connectors of this nature nust vvlthst and a

factors present in |arge, deepwate
\c/?}?(?/e(\%ééﬁg{]t Anong. these are high cont é‘cﬁ@ém":”“m“

pressures (up to 10,000 psi), high loads (up to
mllions of pounds tensiaea and foot-pounds bending),
effeplsnepriosive efviionyents synd remptequperlion. FEballyawher2the ivell WD

exhgl%t)edd B amechS ﬁg %%gdgg% ecgmmﬁssﬁfx qtﬁﬁr&ﬂ a%&llﬁ@%v €

envi ronnent s eration
prodystion plstformdnhe: gswelsewr@re; olamaetotthe)valuam‘ﬁheaarodmm@dhqe 0
t"m%i%at or g{ébaetﬁa i@ er ee%%gﬁtt os@{! ﬂpﬁ@ﬁ :'[J ‘?’rtht he

thesgrcganestars, arhight premium lsﬁJlaogtl gpooestiatdity and easlee:f gster
hi s Bfthé %%ﬁoﬁé&’#ﬁ%ﬁr{hat‘ﬁ%ué&héﬁqwﬁilugta'n8 Radd &

t hese connectors rem um
use peihpegeannegiors stp mnaﬂzf ge;rmene tmherwssem lrthBtlon First

el SHEESH PRSP SR, ool TS e Bl
piece ef maeinerywitheut earefubpreparatianandaiesigi Becand, thsrimge :
expdéﬁ%r 8 i beh 2BA bﬁ\ﬁrohﬁr%ﬁt %@ ibdd %nﬁﬂon‘%%ﬁéﬁnﬁk& ft BFfﬁcﬂIt f r° r

finesse the opera 1 on
the coppegtento disengaga fromihewellheedi @ﬁusesmnwudammn@t

defoRMRRA ¢f the letctil el BRERs R oBB | da AR aiing ot drlAfbtation by .

condl tions may make 1t e connec

produe} figids dnefbigne ydemie ioacwak BErhais. el Mmpmrpd icoanagtns is

therdi6te RERAthat %eéé%ie’i"?é anP c}.%r SR bt iide %sggagiﬁor use
corrosion |ng wel di ng, or encrustat

lnalmiumoel . (et hane hydr ate ice, asphal t s,
el‘l‘ﬁehtsa%niaﬁ@ 'thh%‘briBPéW Sn%td%rcgﬁ’ie bly ﬂféﬁ&%ﬁ rﬂigﬁﬁc{n?gnd

that Is easier to maneuver an
an impsoxedicannagtor gesedly andimethpd arstherginafier distlosest i on. 20

‘The di sadvantage of the prior art are overcone by the

present invention, and an inproved connector assenbly
and nmethod are hereinafter disclosed. 23 February 2007
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Summary of the Invention In accordance with a fQB&%humy2007
aspect of the present invention, there is provided a
tubul ar connection for connecting an upper tubul ar

menber having an upper axis,wth a | ower tubular

JURIRES of BRMARAELA | ower axi s, 4the t ubul ar connecti on
conprising: a latch body radl ally novable between an

unl atch position and a | atched position; an engagi ng
Irs ardoddz@ce with Fee fingp pgrect ubtHeapresemierrbemtioﬁ,ome&uissﬂsraﬂdiédahItybular

CBIIH‘% n f&%gﬁr%%ﬂfgrb% aup’fx%r%tﬁﬂa? T‘n%PlbéH'ratn &?I’(l) g;g)et %sgsn‘ki%\(l)%&e\%r Ctlfl]bular

east one | nner
MEmbaT %ﬂ”'“ﬁéﬁ%@f axig thedalplarcamectin camplisigss latsh dody rgpiagfygpovable
beREBesn @igtesbsitibn éhdaelsme&t pdsflion; R eAgdgmg@lirfdcBen &e Uppaltibular
eﬁ‘%e{ lf'c{? %ﬁ%arggmglaharaén agearf?en% r\]ngtﬂ :? %Fée Lirfla(? agn tLea nct(we? rlubular

megrEr: Bt lgast obe Ir@ardhad ﬁa@b Gn aacwmrmﬁr@%r@eact W@k on at least one

1SR GleMberngled Gah Aeshadt ty/ th B ol tHeh® |ea§tqme $wufaaﬁr%mb@r at least
er on

di.al | t .
o1 P P R s e ] ey 0 W9 e
typrle] embaytonwaddie endeendisngaocaatiaiy tawarhtier slop surface; a radially
ﬁ?&ﬁﬁ@fﬂ&h@érlo\‘n dPE P IE[BI@ b@{‘j Jarfaaoﬂe d?rﬁ% ﬂuﬂﬂﬁ’rmérﬁ@éﬂs the partially

nk on the g ?/ rg%
PINEICTOTHS” RURBR reg e av%éntl% EYCP VIR gt pne imer oad
flgnkbsit than taidilbbyy ddaflp adjadehetha fprdjeetigt memiser oartegtendicgchdiallyamltward

st rﬁv)‘uﬁﬁly'ﬁ% h He e %ﬁle@lok&' flé]'ﬁ(j oﬂqgﬂﬁjbulérm@erﬂfeﬂagg@iaﬁﬁcem

e recess In
”l?d%!l?le%}ﬂ?j mﬁﬁ‘@eroﬁ'%’l %9”’?%@0‘39@0"{’) Heatherghibe falchihgdy prcBPE PG P the

tubblar mardbed foy reramh@ crbmgauwrdmrng mergwrdcegmdeethé Btahhbobpaiyt the
afrjllrelgi1 ?8 ou@]; Ioag ﬂg'r]ik fglngng%ﬁks reac: ol%gul ?nknbécr% onggg@e%lrgcgtrajectory

ageerrdly apnalel o Iaaq %ﬂnktaéla@mt wadadiallanmeamga'e@mer en the latch body
isrmclied ol d)Dﬁdez #6 UhiBeh PEIXPRA o B RFcnbdBositeh.ch body i's

noved radially fromthe unlatch position to the
| at ched position. In accordance with a second aspect
Inofccpidengsr withem sedond empacd nf the neesent isvantiov ititkeel isaprovited artubular

cé‘rﬁ@&%ﬁ tdr @bhrk&Ing &R Uﬁﬁe? idb[]@r ﬂ@m %\E/\Pglrght]d ébm}Hp@rr axERARSS lower tubular.
u

I
”ﬁg%fﬁ%‘"ag P I @5 e Tl oA iR Pl bocy rediay movabie
bereagTarsinftrh pasitiat aid ailatdy postidin;ak legstopy aibtrdoaddiatieresacarubular

| t
m:éﬁlﬁgri EPJ gé—l‘k dn E‘:egﬁ%gg%{g%uc ah%&ﬂ%ﬂkﬁgsde@ﬁ 5@?{{% of &he at
legst oge “I'bé'!ﬁéf"e@l'?@ FJBGIP&?SS%%@P "éﬁﬁ'gj%eé@f Wigng the afrddody bad'a"y
mbvb&ll;@iﬂescaﬂlfmérhﬁara:bwnd easin fscel aHaled avith Tedpaato tiee lalcHibddy; at

Ieggt Gpn uiﬁr%g Io%%rﬂa %F!)%rafrhgurbgllér %I h rterléqﬂ%us flacﬁg og\oagzllﬁ?st one tubular
m§mb¢re&m|e@wyv @ép&m ﬁowrer@@pé@‘te a b!a%thvee fubulghmenakiys; ableast one load

flArR®H theQsEn | bcms}%r eh gfth@aheaenor%Mr tou@ﬂ&rﬂzronréaaﬂo@bularanember
| oad, f| ank ul ar

Wit h
o Bt pREnG HurPien PR o PG e P aoeb AP TSP G Memtar fo
sqatimblsat@cendhe ubdatmanierd; @aadially projecting member on one of the latch body

and one of the tubular members, the partially projecting member extending radially inward

substantially beyond the at least one inner load flank on the latch body axially adjacent the
projecting member, or extending radially outward substantially beyond the at least one outer
load flank on the tubular member axially adjacent the projecting member; a guide recess in
the other of the latch body and the cne of the tubular members for receiving the radially
projecting member to guide the latch body along a desired trajectory when the latch body is
moved radially from the unlatch position to the latched position; a fluid pressured actuator



flank on the |atch body for engaging the at |ea93 Rebsiary 2007

i nner load flank on each tubular nenber to urge the
engagi ng surface axially toward the stop surface; at
| east one sealing nenber for, sealing between the

a&%@"rhé\feaﬂ@ Wﬂﬁ F’e%ge& td ﬁ\g Izﬁél‘l lyodg é?’{qeacéﬂoag?r%qu [t rbo@ynﬁloveable

one 0 nbers,
by drerachetop “ﬁ?r%‘P%'@%ﬁ swgle%w@r th%ﬂ%ﬁa?wdrf%?téﬁswemw&f ﬂﬁnk for
eRdifrigaiath @bliyr nenyten chdiaieouatart east one i nner | oad fl ank
on the latch body axially adjacent the projecting
menber, or extending radially outward substanti al I(}/
I @genrdeneh @ithta fird asPesheof di efesent Jagnianadierais pigwded a tubular

cbhﬂéldﬂloﬁhrforrﬂbﬁb@iingﬂé(rh aﬂ)deytuﬁdhralﬁ@'ﬁberthhﬁnd)ﬁr@hﬁﬁt‘ bRgwitie Biever axis,
eSS, he other of the | atch body and the

r
thmgbu'?rc%ne&on 'Pgnsmﬁenbers for receiving the radially
aplﬂ@el@,qdv mgdiatyninevableobejueatean walalcht rositipp@pd Al irljed position; an

wfg%ﬂwfﬁéead)rﬁfﬁtﬁ %:'bi{er“iﬁl lﬁ!tihrtrﬁb@nﬂeﬁfoﬁe Qu@f&ﬂﬁet\ll %Ianﬂpé’rﬁa%ement with a

0 e unl atc osi.tion to e
B?gsﬁ“??%on o8 T s Facivhe 3 doesb st oy "o ey 9 ey ebulr
ndeenbax iaddaldflanfourest idast wiettibuae syeaber angled vish rﬁpeﬂhtokibejyxls of the at
BRCorR tSHRH h@ﬁ{bero Bt 1A ohRb i |&‘acﬁénlﬁs’r¥@.@@t& on%( fdr @ﬁgagmg the at

actuator, the shoulder angied to urge the X
'%?ﬁHO'i%@"%{t'o?deE@k Sh e ERar s PEpRer ¢ rgeefﬁafgﬁ%"ge%fﬁ e axially
tdvdpdiiha stopreadsee; o adia®y dryjediug wamber dnronaotibe tanhdedywaridona of the

tJbtalaF Hgﬁlgé}g %e ;% JeEtI?HS n%%@re&enhﬂb’Féﬁa'llgpﬂwalrdt}ﬁﬁs@aéﬂtlﬁlﬁ beyoF:)'\d the at

onnect conne uppe
'qaebmeamn?fe'ﬁ%lﬂawavn N@j’ iieh lﬂ?ﬁérax'aw adiggephths Rrejerding Angnaber, or
ektbﬁdiriglfadlaw oatwamesmam@ﬁtuaﬂpﬁwdneltm at Rastadnehodt@dyad flank on the

tlfbuE er axl ﬂ? ag“ ace% W% rcagctlnéipneﬁ%g agggl%etrla?e%s ‘ff}unﬁilﬁ Bther of the

Iqtmmaﬂnmtbm@ﬁ ofﬂhﬂ tué%swmersaprl rgeqiiingribe radiatharjeineing member to

ngé l‘he@atch%o@? alHg b G@é]”re@ najtea&y mw!heiétﬂhtﬂoaj? .srﬁﬁﬂb&ramaﬂgt from the
on .,eac

oGER" noRl BT FRBGES ORI i e SisP e BT Werer for
siredigreousit orgingetharduter ddadt fremk aoin the daisht bodhyefor ebgdgding each tubuiar
rﬂéﬁﬁiglel"adlaw :n\lvzﬁ'@@t th& egm Ménfler hQfd J ANk rRBe th6rel %¥ 5 I@.ubstantlally

body for "eng ﬁ% at |east one inner load f
carﬁta@sew'wwwct Wﬁégr“’httl? Yir ge the engagi ng surface

axially toward the stop surface; a radially

Aptﬁaiéc?o?% EBP b@"dﬁ’B n tgrhe |n9fvaQxﬁeAtaotf% Qﬁﬁﬁar@c@%nQHée [a‘?cfh body

ers, proj ectl ng
relgdiie i the rqsawéwlosl@ ﬂwaﬁﬂ mﬂ tPW%éWW&rSE Ree gt both gl lensf &f the
raddidiE prole6itd nﬁdnaﬁkam ddpth 6f&ié3dhld%0ébés§?hbﬁgé yeil?ﬂbdas el m((j)tlon of
ectl f ext radl y t vvar
i ieb b Fepd) 9o, TR lryiemuefs TR o BBt el Pl o
legst parially positioned within the guide recess when the latch body is in a radlally outward
or uniatched position.

The tubular connection may further comprise a safety actuator axially movable with respect to
the latch body. A safety shoulder may be fixed With respect to the latch body and engageable
by the safety actuator. The safety shoulder may be angled inwardly to urge the latch radially
outwardly to the unlatched position. The safety actuator may be hydraulically or pneumatically

activated.

A cam member may be included for urging the latch radially inwardly. The cam member may
include a cam surface engageable with and angled with respect to the latch body, and is



tubul ar nmenber axially adjacent the projecting nehBesrpary 2007
a guide recess in the other of the latch body and the
one of the tubular nmenbers for receiving the radially
projecting nenber to guidegbhe |atch body along a
rd@.&blélaﬂdé”? afitCleSgedt W &R qu&laﬂ alofiibela0dYe ioﬁmmlwmdehr rgay also be

, ch position to the |atche
%@%P??%%?péﬁﬁk%%ﬁg§#g%§é noveabl e cam nenber for
simul taneously urging the outer |oad flank on the

At@da@tfbéllﬁ@géﬁtn% aferr@aga@jnuggﬁ@agéa_ HetWddh @e upa&rﬂfae tomretasdb@érl lﬂdembers
1 N [ e [ VI cam surtace tapere
%ﬁxgm@ﬁ%gﬁgﬁﬁﬁgﬁﬂkrmS@ﬁﬁ?gﬁ?agﬁﬁﬁgahﬁth respect ?o t he

| atch body. A trajectory may be chosen to determ ne
novenment of the |load flanks on the [ atch body

relative to the respective | oad flanks on the tubular
menbers. One or both of a length of the radially
projecting nenber and a depth of the guide recess may
be selected to limt notion of the latch with respect
to the tubul ar nenbers. The radially projecting nenber
may be at |east partially positioned within the guide
recess when the latch body is in a radially outward

or unl atched position. The tubul ar connection may
further conprise a safety actuator axially novabl e
with respect to the latch body. A safety shoul der may
be fixed with respect to the |atch body and engageabl e
by the safety actuator. The safety shoul der may be
angled inwardly to urge the latch radially outwardly
to the unlatched position. The safety actuator may be
hydraulically or pneumatically activated. A cam
menber may be included for urging the latch radially
inwardly. The cam nenber may include a cam surface
engageable with and angled with respect to the |atch
body, and is 23 February 2007 4b novable axially with
respect to the tubul ar nenbers. The cam nmenber may

al so be hydraulically or pneumatically activated. At

| east one sealing nenber may be di sposed between the
upper and | ower tubular nmenbers for sealing between
the tubul ar nmenbers. A | oad shoul der 23 February 2007
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preferably is also included on each of the upperyangl 2007
| ower tubular nenbers. The | gad shoul ders cont act guary
support an axial |oad betweeh the upper and | ower

tubul ar nmenbers. A bias nmenber nmay be provided for

ﬂﬁéf&ﬁbl@% tRe ihcRided ohoéﬂi)fh loReHealidpér |aﬁd\@:r\n@ )t'ul:ﬁ}rar ml”sd r¥e load

Hli T Bl 8 A BB P L e

a c ring or a set of dog/collet segnents.
ﬂ@lﬁﬁ@rﬁéﬁlﬁ&%a‘ﬁb& IBrrﬁldEcpféF BIQS ?ﬁ@ faﬁchcbfod& J&@mWﬁ&&&W or outwardly. The

o nvention, h‘*E connect i ng

2 RSPREF TRy %? S ZisResea bR 053‘?%'\‘,\%‘? 'atf%ttﬂdwr Higrigjelt Dody may

chinprisest dying oc o sgirof doghgilet spayserts. oni ng a radi al |y

noveabl e | atch body radially outward of each tubul ar
menber; providin at | east one inner |load flank on

I RS @ fR éppech ol 1ha greseririnveptipnaihereds Siovigae a method of

conredliraran uppatbebulangdnetidr with B 16ves pEtlar emdBr, gl iethdd ddrising:

pggltldn%%t{’aﬂgl& rﬁaoﬁgé‘glﬁgttcﬁsgq%q%dlﬂﬁ gt apd ﬁ%a@*tul%ﬁaqsi‘ﬁen}b%p?howdmg

ter “l'oa enga
ahleaptenginnshoad farly on eped teluias kne@Wer @dew ks Pt lageintertubular

ninter shighd vathrépeltd n BiDHaRd ANghsiBiEasulD rmemﬁr @fov?dlﬁ@ at least

f . the tu
opEbie 858 Hac 3 o it B el R g oot on
eg@b@blﬂ@ftmqwey mwdmmh tedlially projegtingt m@mer ionreee of thadatét bady and
ohd of e hadligh nmﬁ%rsameabétﬁalﬁdﬁrajﬁ&mb l{‘lé]'ﬁber Qarx@nﬁﬁé r&gaﬂy inward

tl
TR Rl B o Pl LIRS SHPBLATLR) Lot e
projestingamemigarie rexiandiag fagialycyuteard sulistatialy Op ot itegat fessbere; outer
163 Q! e Rutildl R AHERP aliflchlihe HrdilindhiohBe. bBlify a guide

nbers for receiving
r‘icﬁ in t%&lPta?rl %f ﬂfﬁ' I3 CB@PW’]@"%W@? ot the dihulpe members fercgeeiving the
rdoiiadly p@iedtirigheeralier iegdde badatcrubaly dno @t 4tli@rKodeoduter load flank for.

ﬁgggﬁng'ea& RBGL: %Hﬂﬁra‘{ on “%%fr?aal %chor? 8‘9%?%"&3’%"9’ to a load flank

cto ry enera
a@aﬁe&t: Bt raﬂ*ﬁ Praigsting | rgverbtre@ jwhen ithey latpbninsy isvmoved Fsliglyfrem the
umdry posRioA Ry 8 Iaterdd @béuﬁbnf Grginy e atch! Bbc&trﬁﬁla@w&rd}l@fb drdage the

at Iggst loﬁ{a C::nhlfeap IogéD g%é;( the glfali}gr ggo?te ﬁ:@g Iaﬁrﬁgdgrrdr tg dJrqel lgﬁ lzubular
nwnbersmeﬂymw@eaqh;otmf outer | oad flanks, and to urge
the tubular nenbers axially toward each ot her . The
further. co r| se providing a cam nenbe
iR RGH BEL i P iise GG AT b e B e apgler it
rebpaty to e @tebadpeieeammegmiize rrray\bednmd akidlly withtrbspeetsp ¢t latch

bddy td Ug? r%tléiéh bc?? Fgﬁiailyplnwérgfg A Qﬁetb %Etﬁﬁom% asli b H[lally ovable

I nwar %/ act uat % aXI
Wiy pest %h% f?t‘ihé§’ﬂléé1" Poafaheshoy thm%%/f'xeaﬂﬂth 2eastds jhe lateh
baiyo UThel @afetyaghotigerf inXe de \singiBd Niespde to URetthe 13ted edgiall @dwardly.
The safety shoul der may be angled inwardly to urge the
latch radially outwardly.
These and further objects, features, and advantages of example embodiments will become
apparent from the following detailed description, wherein reference is made to the figures in

the accompanying drawings.
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These and further objects, features, and advant agé&sbmbry 2007

exanpl e enbodi nents will becone apparent fromthe
foll owi ng detail ed description, wherein reference is
made to the figures in the acconpanying draw ngs. 23

2007 WO 2004/ 018825 PCTI US2003/ 026365 - 6-
SRPLb Al PR e

crlptlon of the Drawi ngs Figure )
a preferred enbodi nent of the riser connection

assenbl ed wt h| n a well bere assenbly, with a latch
Dgn efdee Diswindsand | ower tubul ar nenbers. Figure

2 Figmsi fldafes ﬁ?éf@ﬁ&!l&ancﬁrWeﬂfof%eF}E@Fﬁf gﬂ; mbodi ment

he riser 10 connection i sengaged
ass?m@ﬁ# pithinasllbare apsamily. with arlatchsequripgthe upperiasd jayer

tubuMrGh&@Rbersd nmenber on the |latch and the guide recess on
ong of the tubular nenbers. Figure 3 illustrates the

pr BigRie ZiHusiAles aickaspvp iew pf g dreferied ephogimeantof the dgpr
confBetieRl withviRe ieick disengidga #8ni thE bRy h@mbERTRS With ti'lé

4 illystrates an alternate enbodi ment, wherein
fad'?"arg’f?%!"amegﬁ%ﬁf o bedatehyand Beigkide recese onPRaioliibe kWA

menibages.t ubul ar nmenbers and the guide recess is in the
Descri ption _of Preferred Enbodi nents

| at.ch. tail
D it IS AtpS i Yol L TGHBP o Bl i B EtoDy o

moved Wardlpﬁ%@égectﬁeﬁjba@r mizffbepp!l ed within a wel | bore
eft side of Figure, 1 shows the riser

aﬁﬁ%@ f‘."wﬁtf%e%%w’t?&aée P@PEW"EBHV“‘Z’G'“&P% ey eaiertngh an

menbepirsediltsd toMelof tHellithddr mérmbds bnd-fhe ghitle (628YR i the
cl oser detail in Figure 2). The right side of Figure .l

latehs hows  the I atch body 20 engaged with the tubul ar
menbers 10, 12 (shown in closer detail 25 in Figure

anbers 10, 12, each having a

y 8 11, 13, which may be a

s M@n@minuakdtes acpwfeaed ibodihfenbsr aslliyéwoﬁnecuoﬁlw e 2
assemﬁag ﬁ;ﬂ-ﬁa ﬁﬁl;el aggemgly clh Tms? hﬂasr?(ljes&w F?grure ?tsﬁgwsrthg %s
connection 5 having a latch body 20 disengaged from an upper and lower tubular
member 10, 12 (shown in closer detail in Figure 2), The right side of Figure 1 shows
the laich body 20 engaged with the tubular members 10, 12 (shown in closer detail
in Figure 3). A palr of tubular members 10, 12, each having a respective
longitudinal axis 11, 13, which may be a substantially common axis 14 as shown in
Figure 2, are connected by a latch mechanism or latch ring 20, which may comprise
a single c-ring or a set of dog/collet segments. Each of the tubular members 10, 12
preferably has a plurality of grooves 16 near the end portions 60, 62 of each tubular
member 10, 12 which define a set of similar teeth 18. Mating grooves 17 and teeth
19 are provided on the latch ring or latch body 20. Radial movement of the latch
ring 20 allows the teeth 18, 19 to be engaged or disengaged with the corresponding
grooves 16, 17. Figure 3 more clearly delineates these teeth and grooves.
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" 40, ﬁ’dgﬁr‘éé%}y%ﬁd %Dr‘?

a single c-ring or a set of dog/collet segments.o3Bagfary 2007
of the tubular nenbers 10, 12 preferably has a
plurality of grooves 16 near the end portions 60, 62
of each tubul ar 30 nmenber 10, 12 which define a set of
ar teeth 18. Mating grooves 17 and teeth 19 are

@P&V‘f d&&5on the latch ring or latch body PEUSEAPAES
novenent of the latch ring 20 allows the teeth 18, 19
to be engaged or disengaged with the correspondi ng

gr Aothedeetit 19 4 theHatgh @ eBgagetie: grbevs| 16 wheheé tubalees t hese

mergH) ed00Eh 8 Sl B FFRE B il hemiSiscfi 1 b e,

clos2ltogetherged ehentgally praisad 1 apintérfaee batwelea the tubutiranamlids

ICF ngr Gs ?dad HSmEéPS l‘|I‘I g‘[ 3' WMB %P@(ﬁgé 0

58 & oge PRERAYeVERt U Yy pre
and nwea tubulat mefnhem 101 2vemthat the akesHifl, 82 ofthkaiendar mbeibels

10, EELAE DSy S SHE RSN S, PR dSoleRB RS S

tubulap nteimierstay Iawesa lem:l fiaBR 24 fand Iaebackmmttab flandi26e ﬂ' Be b@d10,
ﬂanlé|2?4 rﬂéﬁoﬁc? 3 %Qﬁés@;lobéﬁ{li“obgﬁ&% an thg (znvtéé gat:}r i

€S on one o ar ne
bOd}fIChnk 24 and a back or stab flank 26 The | oad fl ank

2

> Sl bBRA(E1 GAGL FBRDSHPoh 2R (b lag B pRvfiBFon
leastaineraf Hiedebutarinmbrass b rf 2evdallcadiangat thel teatiod & Altamatively,
the dRHpg euPSp My bl ProviER on MAEh el A Bbar B LEE
the reating deatintfht Bie elongated3gothd ab shoyyroinifimue 8 matdsawithea ¢ h

' t t Th

oroofy ST AMhe il eber I, i e Whuiar ik SOk BB "¢
tootl"g?rzﬁndenaﬁng groove 34 are dasignat ades fo l:mltempttqrmf thedamm b uI ar

mectFiERF0 % d.,zgagoﬁeﬂeg Gltalel Rh&10dd nafE28BE hE edtbPOvE
teethriGomani tbeniamo ring 28 miiveettd direcnrganatally ppmendicuwar to thet he
axis JItP@ﬂhé%@ﬁErt%émﬂgrst‘!Beﬂ‘ear by teeth 19 V\,hen the latch

tifection generally endi cul ar
té aaf&iy adyatey, suchass a dingle-gting pistomsih isrpre mb yicaried by
one og?ie?%lytgﬁé@% | g@é‘%?etﬁﬁtsﬁm%oqﬁk fadtoh gBRerBly Pl Ad: |
the axis 14 of the tubular members 10 12 on which it is carried. One end 38 of the
safety piston 30 contacts the latch mechanism 20 through a mating surface 36,

which is at an angle with respect to the axis 11 of the tubular member 10 supporting

-the safety piston 30. The angled surface 36 is designed to cause the latch

mechanism 20 fo disengage from the tubular members 10, 12 when the safety
piston 30 is energized. A second purpose of the safety piston 30, when energized,
is o hold the latch mechanism 20 disengaged from the tubular members 10, 12 as
one of the tubular members 10 initiaily engages the other tubular member 12. In
combination with the elongated footh 32, the motion of the latch ring 20 is controlled
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one of the tubular nenbers. The safety piston 3@3M®bruary 2007

notion generally parallel to 25 the axis 14 of the
tubul ar nenbers 10, 12 on which it is carried. One end
38 of the safety piston 30 contacts the latch

REFNeMsy32 20 through a mating surface 36, = which is

an angl e With respect to the axis 11 of tﬁgT’PﬁPBﬁf"%@ﬁs

menber 10 supporting the safety piston 30. The angl ed
surface 36 is designed t@- cause the latch nechanism
to b@gerterallgtipamiie) dg thefloazhfiank @5 bithe ladjacend ridath $9.10, 12 when

TR FeIorpa g st vb TorEneL 8 3 puldna FiRRerRi 175
for impasingaa tdjeciwry loafrircrue th lateh dade?0, ﬁrldwemdwt @flilhful ar
condFEPREG TorcSk el 1RBRuBh PR RRRRERS ©
mechanidin 6 mayinckidelinrteh endbderyireriembeaishsBh as slegvasdizi 6¢h of

, i 20, .
ravidgGom Bt Saor U p57 B e eh b el | 0
Figuppa2andd. The slaewes oand $4amiy Bsmoved briwegt aitemte paséiphs
by ar?-gper t%?l ﬁ&&e@%y tlﬂ%léé@g B%O&q%ré@%b?pa? ngfa)&aﬁ ﬁfeﬂ?@eﬁh‘ér as

auxi 0SI ng I‘ aj ectory
of th@tubﬂlar membp@n Thus, whendle slervps 89, 54 ard epveradi emllyapartt,ﬁl@e

latch&@ﬂ%ﬁl ?]Bé?ltnﬁteﬁ to E&ruﬁm%sana&glaﬁcgg p%¥|t|5rp§s {ﬁrF' O%IR% %ngqr?)%g & I sm
sleevga 58r S%qmmmra@ emslly toward ons aemtbevtir@ |$Qh rigg2q is foresd tag

a3 s i Aol TPl iy e

51n engerpkodimen of tb@ﬂmehpraﬁlemon@o@oms latghoing 20ty an
consf?ﬁﬁécf"éleﬁaq ? H@’\ﬁl i dthtegtté b}e é? ﬁf’ﬁle% uc%r cger% rargé n%tgfl; e

not axi

The trajeatory mlgnh@astl‘@@p@@cawem gt the iatehing elsment2) apart,
ded
ovifohh i AF .30 AR, 283pRE iR

- slot t%nwélcﬂiy\aé éngls tcauhayaxrs ddeand ip A preferradembodimentlisangledr i ng

d |
consly HpuhRE Sl o702V St oAt o0 'l
eTboaiiesiot 3, whee viewodas a profilerintheghisk tMatb af tubglae | at ch
!
memﬁér"l@ iy fo?‘m?i{%h?x‘cff gb%%q?lﬁ' cohid sgréédeg 8144 &Bfﬂmp tée‘ca%l fy or

raj ect recess or

groowmthtnrth? t@tbular wail, s @b@vrgndﬂntmszt ke ceni¢ surthces 3, 88 MaYy
be pafiiitef 4Ha doRE&HI LiWREERE s88ton of the tatch ring 20, when viewed
as a profile to a ring, may form a flange defined by the outline of the elongated tooth
32. The surfaces of the footh/flange 32 may be generally parallel and concentric to
the surfaces 31, 33 within the cavity in the tube wall.

. The elongated tooth/flange 32 in the latching ring 20, when positioned within
the slot 34, allows the ring 20 to expand or contract radially with a prescribed axial
movement. The combined radial and axial movement may be the desired trajectory

for the latching ring 20 to clear or engage the grooves and ridges which form the



10

15

20

25

30

20 between open is unlatched and cl osed or | at ch&orebruary 2007
position. As a result, the guide slot is typically at
angle to the axis 14, and in a preferred enbodinent is
angled generally downward at from about 50 to 70

Tt 14. Th d lot 3
Wé Rodiispec 0 axis e guide s oof it—‘?fﬁ%ﬁﬁgfms

viewed as a profile in the thick wall
rrerrber 10 may forma pair of essentially conic
ur f 31, 33 defining-& cavity or 25 groove within
te % HlgF MEEDETS. as shown in Fi gure 2. The conic

surtha &inémaflc méfor B Yhel8ich ﬁh%bd) ﬂayﬂﬂg b‘é%ﬁgélf E}}Wﬁe Hu:de

I\Lﬁ“tﬂﬂg‘ﬁ the section of rin
sio dhe glangated tgethi3e. Aiheughidegirablg fhig devnel rfeceasgdy be
suffitidrit R e réBust Mectinicki dbﬁ?i&ftoﬂsﬂﬁje@t' t6 Q%ﬁ&? of iﬁ&%%t:?r?’z The

aces of the tooth/ nge nay gener
congHpl T unger et Gt ro3pn. | IGUBRATaRGioaa 1933 i ¢ hi n
contrbkabiyapbly ¥ sizabletTerch tPRe Y ring3SuchR vﬁ!hctﬁ‘tg \%f@@ actuator
30‘ijooth/‘:lfl a e 32 in the |atchi'ng ri ng(w§
SUSTII AR inERmR eribrdimentss Ofsmor rRYIE dRise pefuatpisngich@st o
hydesupepistony omm@ﬁnﬁ@rsﬁi&zﬂ '*g g %nﬁg&d?%@%ﬁgﬁ%ﬁét@n@f
[ di X v y
°“em§*ke;@’ ﬁ?éé‘?‘%"gqf ? B¢ pistors) may impingaynandhe matipe2o t o
surfadeca of tiie [10biAg €ind z@ ThE OHERatdRGT medg@@n HAY-SF Rl dRdt he
007 20041018825 /' U32003/ 026365 -9-

anglé of @gtoRna hgiTaces s bearrapgesio apply iR elackas MEEToR OfRRCRon

contadllablpand e Gémarnd) & tRe latkyrirgiwiengs &@éﬂxlrb%gm&yw&mn@ ui de
ressé oetdtr34cg>nd the el ongated tooth 32 hough
P aé% Y- hi s may not necessarily be sufficient for

a Althbugtt atlnmmhlaﬂ pmhtoﬁ@n@@emg &utﬁﬂ&?lnt%ﬁbéti'@ éheYeﬂlS( h&é ws of
0 condl t.l oNns an uncertal n
ine-pE Nttty BRI b T4, s ansletisonetien b1 y
allovesrthé pistan 30 1y 4 Wr@eegdr@rduh FadiaAy fdlhé ihéh rirg 8 TapicHyt h

the J&%ﬁ%dso‘gﬁgﬁ@’ st by g .5 a%azfsr%reﬂf??afget?@ 8 of o uhyr

merribgoit@ahd towairdthe vthep tub@ias indgiber gnnul ar pi ston, may be
erineter of  one of the tubul ar

b h
ﬁé‘ﬁ%g‘ﬁ@“q&f 3"8?%35 'T'ﬁlé B%?igsl&ﬁe@f)g e retapingferce fofushe
moveredrit ofthe fatehf 20ct0 eRgag@inenbRitd the GHURS nidnttbrL 90, 128

oo, o BB bt B So o psons

‘upondled latch eidg 20.CThe elofigdta 166th 32 on the latch ring 20 accordingly

moves into the guide slot 34 in response to force from the ptimary mechanism 50,
which may push the annular piston 30 foward its latched position.

- An alternate embodiment may use the force of an actuator 50 to bias the
guide tooth 32 of the latch ring against a single conic surface on the tubular
member. That surface and the guide tooth 32 then define the frajectory of the latch
ring. The blasing force of the safety actuator may be a substitute for using a second

conic face opposite the first to form a guide slot. The force may be applied, holding
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control lably and on demand, to the latch ring 2007
is at any position within its prescribed tra] \gb{%(r)l?ré)l?hary
Al t hough an annul ar piston on one of the tubul ar
menbers generally has its [Iine-of-action
ally parallel to the tube axis 14 The angl ed
%’b?tso 4%?8% ace 36 20 allows the piston 30 f ’926%
force generally radially to the latch ring 20
Typically, the desired f#Fce is directed radially out
the la¥c.héx.ng tolistieieqtaihraegh themajorty of theonevementii takes taweashr
its fiklatBHMY JoSiEY. dTﬁJ‘f%réétrn%f théd@é‘{'e?ﬁovg@ éhe%ﬁg the Ydraulic

annul ar 'pi ston e Si ntgf returni ng
pregsgiedehing ﬂlGaQI%t@" 3ﬂ)ﬁpeaﬁerm tognteriere when é*liﬁ Finany meshpasehent
standitd b mh@, tppg%gdar menbers 10, 112, as 25 descri bed
above be applied by the primary mechani sm 50
t hi ﬁnpglhi bet@t%ﬂla e coptoling perfacetas Blok iang) ite matingfaoth or
flangd, %SJ%%QSIE&QH%n?e?th&Whé U;?pér BF lvef &iihr 4 AMRSLigh e/
noveS into the |nresponsetoforcefrom
latch ging may e t;ﬁ lﬁe%tﬁ%msglmﬂwubulwmernb%wnsm moMs redialln ar
ouivdrPlo@ffedt@hd QMAEStiontvAth 1édts befle lﬂ%fdetdf B2 tul\lardhdrienat e
enbodi mnent may use the force of an actuator 50 to bias
The{qtréﬂ r'“SG“%’Lﬁ'ﬁﬂ’eh"’tVS Gtapringbias torthe lat%wlc,qﬁ the yilpagigd pesitiong
The 8inRBhEfofRHchiafd a9 Gal BOddsifiell YPSiHRE the IREFETg awtlHom
surface and the guide tooth 32 then define the
thetpethy ectory of the latch ring. The biasing force of
t h%emfngh 3 tew@h@g raidRNy lhﬁaﬁ s’ﬁHQﬁﬁtie‘iI*‘ ba(oha "thel%ﬁr\e'ﬁﬁoét

conjc face OppOSI e the firs forma

nd
Pomg'! %ftthe tegth gdjpcent the {32 gp shawn infiguge %gMQ@ rgishig EY'y
Flgu%%ﬂustr%ﬂ@s A0 M&&%@%@m&ﬁéﬂ&ﬁ%&( @&ﬁﬁtﬁrﬁensl& atSeabi¥out

to its trajectory h the majority,. of

twicet‘ﬁ ﬁ?ﬂ%&é?i%hpf the adjaeent teeth, .sg%ttwat 'mﬂze ynigiehed p&ﬁ@%wth

the mst-zleom arEfb%tH §P=ed mu{)mm theesreies!11,b, heldngvi ng

rauli c pressure behind pi ston 30) SO as

t°°ﬂ"f?t?tei5 F%' Geptugsds e leastprrially MEhip rth"h‘él?%ﬁ"]fre chani sm starts to
afTRb Yresbft nWeﬁil&ﬁﬂay bém[ﬁ"%@ H'kﬁweﬁﬁn@ BBI@E’ ahddepdnBent]

trollln surface or_ sl ts mati ng toot
cont@lg&f

forgs getu fﬁﬁ‘}? qeatreldhe iorqsr?@a r'imoe Pf # AchingSiermand or
mdeﬂeﬁwmyaame%niahﬁ higATEE keStibnishi1SD, Aahﬁbeﬂdf@avaﬁva\geal so
| ocated inside the tubular nenbers, and may nove

are gplggql By fhis. technique including high performance, highcapacity, long-life
connectors capable of use in deep water, and remotely operated connections.

During the operation of these connectors, one fubular member—with attached
latch ring and other connector components—is typically lowered info close proximity
to the other member, i.e., the wellhead. The tubular member is then brought
stabbed over or into the wellhead. Due to the remote nature of this operation, there
is a possibility that a connector not so equipped in the manner discussed above may

be bumped against the other, stationary member. Other uncontrolied or external

. forces, including as gravity, also affect the alignment and stabbing operation.
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outward to effect the connection with teeth or ?E
i . 2007
i nside of the tubular nmenbers. The latch ring }e}:ebruary

al so have a spring bias to the lateral or the unl oaded
position. The auxiliary force actuator may still be

o direct the latch ring away frg
teeitoﬁ'%é%ﬁe | ong tooth 32 extends radiall y &49%?“&}“2““5
substantially beyond the innernost portion of the

teeth adjacent the toothi132, as shown in Figure 2.
Mothe gexefial waving pris of megmneeczon linchetingthe primantimechenisnng

t
50 i i 44 AR g R, TSI oy eia
pertyrhationj may lmaennulhmm ogers toirdisalian the lzioh ringsanstteeth aad
d
terkre P kil BEACR oAt SASEn e piaten .
mayaﬁdeaéhe lgtohtringin @s trchtﬂwrpﬁ@tt@qeim If the. law!h@wqhqu‘@ﬁ@

{ | éﬁ.'!,rgﬁ
CIOS% E e|l|c2;;‘et }r]lg ghﬁﬁﬁy n{égigﬁfsr d g@édagttn%gtagﬁmt 0 cont rol
makerorfreguce thm amﬁmt pbwelead achieyed jon figalanaketpt

. rlﬁ'ﬁi%ed%e@@ﬁﬂédlin\féﬁhdnhﬁlekanbﬂ%fldcoﬂétrgiﬁf @e\v&ﬁs m&%ﬂbﬁm 50.

A nunbe advant age are gal ne

+ the latelyFng @ﬂt&fde atitsuriessy qﬁtwcﬁm i UPWI& arhat@we i@ﬂ-‘;ﬁ*am ty,

actuét@ﬂﬁr Jrénisepreﬁﬁfw@ﬁ\@ﬁéerrfeﬂpéﬁh@ la®h ﬁ#@%ﬂhﬁr tHa %ﬁ%ﬂ? MIn

enot el perated connecti ons. r|n
this TG%CM'?%fﬁ“@faCN@B%@ awafrteagtuatar tomﬁ%lentmamahurwmer with

unwatidBsciRfioh 8f BB oBr'lrleto?‘ nﬂ"necga?&i? piefoR E6 reduce OHR PRttty S
typically |lowered into close proximty to the other
of a prsfyghation uring statrie. kel ke, the piston BLAGKS the BB, hen

centé?éd)téghé tublaP h@hmsﬁamary openl The Pfsfbﬁ so%éy%aﬂnmméas:y 0

he renote nature of this operation, there 1s a
enerw@ﬁsthmughw therslab-ig oeeiﬁm h@lﬂma &he latshaing injiseglepiedt he
positigBnner di scussed above may be bunped against the

ot her, stationar Ot her uncontrol |l ed or

o noBpéngent sosBLa the TRER tes Hioraee byt (e B Sl s Bt

pistof Hﬂb\nﬁé'd théBekigi ot ke %@P@E&"ﬁ%&ﬁamgﬁ S0P B Hhe2007
0 B00h T DL AE AR B A P Bl methaniem. o1 2 several

best {orsgi vegtop far Prelesding aad heliing Bie cannestion) WitoHOMPEOHES fAX

, stabllﬂfﬁ'%ﬁmit Egﬁurﬁéhoﬁé‘ dTheAh@ibidH &%naﬁhéb@nm fdr'éeb&qjatt& R | es S

an id OSItIOﬂ I'n such an event

safetyspiston .aﬁ%ws h kingipaticconsiraingand thedoae flanks @éthﬁ &eath g gn
optimiz8& irl ddsfdh tb idiél B LibLREMBMBBS together to mate and preload,

- without compromise for stability against bumps or other perturbations.

In some embodiments, the safety piston may continue to apply a bias force
against the latch ring through the majority of the closure and engagement process to
keep positive contact with the primaly mechanism and decrease sensitivity to any
further perturbations.

The safety piston may also help to guarantee release when the connector
must be disengaged after being tightly connected and loaded for many years. As
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therefore prevent makeup of the connector. In antﬁ&gfuarygom

situation, the perturbation nay advance the |atch
ring inits trajectory prematurely. If the latch ring
begins to 1o close. before the tubul ar nenbers are

ligned, it may again prevent eu
dﬁ@'rém%gsg amount of prel oad achieved on T{%g%ﬁﬁ%%ﬁﬁp
I n the described i nvention, the kinematic constral nt

prevents perturbation of-i-the latch ri ng outside of
the prirgarp meshanisie withdrays theovafety Mstomunay applyzriorse pushingtbe ce

et o RN, o b LN, Pocpoct  the
f dn@ee gotbodiment, the l@wéﬂalqr magohea sy be dheupperend of a
subs%mﬁé’afaem ber“ Hé Slg;u 7 esﬂ% 'n%%b%émtgp ﬁe ?1%'?&&%}%98 ofdNe

safety pIS sore e proba

risergappigd taaext@id wwdhgtoattwmg wessed affthe watst Sl-lﬂaef? Thus, the

I t he
o5 o BBt bt 5 o BBl
positiosraveRths wpper endipéthgilowe membsy @t@@l@aaahiaf lafehing-they fser to
the UPREF &d dT'he ‘pﬂihgé@ ehbs. | atch ring in its selected 20

position. epen ent control of the latch ring

fTﬂ"Qr"E!i‘@d d@wet%ofghﬁ weulsr membeig 18 aRavgy haye matohindl | ows
comcﬁpfa?g?s@?n@g Eﬂilﬁt 4R iridBr @émﬁﬁ?s b8 éé&lﬁ?{ﬂ&ﬁﬁ&aﬁlcﬁm

est force vector for oadi hg and

as gaskelAtfgr %e%nebewqrem menbergi 1 Phtivherdhe rrmmbge arpin fatched
pos.tehalm hdditibnog eéam g bb gr&wﬂieb%@% ;fﬁegade%pl St%oé&‘ an

i ndependent force actuator or al | ows
shouldges 1 andbd: i Thedesdshpyders mayeompese @ytsief blantipecfiss, as he

shouhe%tMthE@nE BxialGBlck bR tﬁbp@%h@f&wh gﬁlaﬁ’\‘nérﬂﬁ‘er& 4o, Ujoar

nmber s t ether to mate ‘and re oa
c Mh@w iguse 152 @pehanisn fagmowgs the uisdar srengherrsloward
and SRy FSPENd Afdther hﬁyfr{é!ﬁﬁe %{)ﬂ@@@lﬁ o fhe .ﬁd&?s@ésﬁrﬁo&?fst on
nay continue to a orce I nst t atch
tubulgn SX@\!@ HRdeigealahly s Qd?VPf heguterslde JH o &e@pawdubular

meml?é}gl@%'ﬁﬁmu Epﬁﬂsﬁwér greﬁﬁﬁﬁlbgl%sﬂﬁtdnﬁ &8C Witheferefct

prlnar nec anls ecrease senS|t|V|ty to any

to Flgptﬁ-z Hee uprsr anq lower f@miar nreraberafl: 12 pry meve Wedeial so hel p
e RN R 508 RS e ot B
pistory &} awgw%ayea@ from fhe lg\eem@amaf thewel. GuverselyWews25
presstieié SIRAMEStARE RiRr chamber 78 and exhausted from the upper
chamber 76, the tubular members 10, 12 are moved to latching posttion.

Unlatching fiuid pressure may be supplied through a port 80, while the
connector is moved fo a released position by pressure fluid supplied to the lower
chamber 78 through port 82 while being exhausted from the upper chamber 76
through port(s) 80. An alternate embodiment may place the guide flank upon the
latch ring, and the guide flange upon the upper fubular member, as shown in Fig. 4.

-While preferred embodiments of the present invention have been iilustrated



10

-12- s the primary nmechani smw t hdraws, the SanXWFdnumy2007

pi ston may apply a force pushing the Iatch ring away
fromthe teeth, offsetting any tendency to stick. In
one enbodinent, the | ower tubul ar nmenber may be the
“Qﬁﬁ g of a subsea wellhead nenber, a r
t { nenber may be the | ower end of a gaFﬁgﬁm&%&g
adapted to extend upwardly to a drilling vessel at the
wat er surface. Thus, thd3-10 | ower end of the upper
in detaikius appammtttmt otfier miadifi icafianeandadapiationeof tamprietarefnt o
mﬁ 0 "BRBRAEnd O
emb rel eas aglog&ﬁ {rﬁ& %{éﬁ " frhagd é‘ r f-lth%%?rtdﬁe?ﬁ%htser end of the
described lanetus nnemrdary. andelahmther |Moetl@m‘»d¢ t%efﬁiﬁ%l ar
embd?@'i@ﬁ?sr ﬁlta}pﬁ i e WRith Q?é’ﬁﬁﬁmh%tégﬁig of the Riverftion! %B&fréinéw

inner dianeterS to recelve a sealing
it is temey@resslyundersfosd that sughiaedifirationsy angeadeptalipnsarewihin
d
the s&g;g'%ffh% pHentAvAREH %m[ g@%ﬁ?&ﬁb%ﬂoﬁg@%‘rﬁf 0
the interface defined by | oad shoulders 11 and 183.
The | oad shoul ders may conprise a wide, blunt profile,
as shown, to withstand axial forces between upper and
| ower tubular nenbers 10, 12. As shown in Figure 1, a
mechani sm for noving the tubular nenbers toward 20
and away from one another may include a piston 70 on
the inner side of an outer tubular sleeve 72 for
seal ably sliding over the outer side 74 of the upper
tubul ar nmenber 10 to form upper and | ower pressure
chanbers 76 and 78. Wth reference to Figure 2, the
upper and 1 ower tubular nmenbers 10, 12 may nove to
their unlatching position when pressure fluidis
supplied to the upper chanber 76 of the 25 piston 70
and exhausted fromthe. | ower chanber 78 thereof.
Conversely, when pressure is supplied to the |ower
chanber 78 and exhausted from the upper chanber 76,
the tubul ar nenbers 10, 12 are noved to | atching
position. Unlatching fluid pressure may be supplied
t hrough a port 80, while the connector is noved to a
rel eased position by pressure fluid supplied to the
| ower 30 chanber 78 through port 82 while being
exhausted fromthe upper chanmber 76 through port(s)
80. An alternate enbodi nent may place the guide flank
upon the ,



latch ring, and the guide flange upon the upper 23 February 2007
tubul ar nenber, as shown in Fig. 4. Wile preferred )
enbodi nents of the present invention have been

i || weid dodfofihs23_February 2007 WO 2004/ 018825pyysasasnzeass
PCT/ US2003/ 026365 -13- 5 in'detail, it is apparen

t
that other nodification n aptations of the '
preferred enbodi nment SAMPEB%%&ﬁ o those skill emzs JUN m
the art. The enbodiments shown and described are thus
exenpl ary, and various other nodifications to. the
preferred enbodi nents may be nade which are within

the spirit of the invention. Accordingly, it is to be
expressl nder st.ood that such nodifications and
ok o HHEP SRBBHIRE fr pomseiidan PR vyl redhhgy B fgan
uppar et wiing lower nbulbsmeﬁebérmadng alowheaxiso tHedubytay cotrebtive.
c’%ﬁ}éﬁ tuary 2007 -WO 2004/018825 14 PC17uS2003/ 026365
D CLAIMS 2 3 JUN 2D 1. A tubular connection for
conradaich bagly sadiallypeavable betwaen areurideh noslipm gndaa latgbpdposiion;
axi ; ; I's,
e 2P oD sUAHE ort O Upel! BB RO Yo b e e
eRgraEmeNtith g S surfaerdba lowsr tubylatmembessi ti on and a
It aL @Fﬁﬂstﬁﬁ@ngghéﬂ?éd fiank Bﬁtemgmﬁr ﬁiéhb@ﬁl 8 16HY ﬁahl?orvﬁmﬁtst
ubul ar menber r..substantial |y planar  en ment.,
ong hbi13f reqeler anglec i 18ppactln Ue Aol hgistlezst onerllar mafuver,
| eastieqnond ssriodd s oh 0B Katerbaapoh deghe aﬂedlsedrm s
ank op at | east ong tubular er_.angl ed, wi
op& Bk Lo 6 GRS mertbe to yi s engagiGisulaes Al skt he bbb

suragfler; at | east one outer load flank on the | atch

body for, e in e at | sdie in 0 f on
coch i PR et 57 opt B fth ol L odeC e R
mambers) the projecting riémbes extendimuadiallydnwasd suissizatially beyond the at
; 20 P
1oBf{3hg phbriéa TR 5 u8TaEftiod) muSalaBor e EKort i O
extendingIradjally aviwac sbiteoliatly beybind the et jeast one outat foad fank on Hige
' : y ially adjacent
Ryl ol 1t oS a
a guide recess in the other of the latch body and the one of the tubular members
for receiving the radlally projecting member ta gulde the latch body and the af least one -
outer load fiank for engaging each tubular member along a desired trajectory generally
paralie! to a load flank adjacent the radlally projecting member when the lafch body Is

moved radially from the unlafch posttion to the'latehed position,

2. Atubular connection as defined in Claim 1, whereln at least one of a radlal
fength of the radially projecting member and a radial depth of the guide recess limits
 miovement of the latch body with respect to the tubular members. :

T tamy ¢ -
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extending radially outward substantially beyond 23I1Heba1ary2007
| east one outer |oad flank on the tubular nenber :
axi ally adjacent the projecting nenber; and a gui de

r ece®odyisizie ot her of the latch body and thgxenensdss
the tubular nenbers for receiving the radially

projecting nenber to guide the |atch body and tm23 JUN m

| east one outer load flank for engaging each t
menber along a desired trajectory generally parallel

oo A et Sitiedih 3% 8oe WeRRh, Soarthf Rl Micatng,
mamm ishat feast partiadfy pasitivher withircthe guige scessovhen 2he Iaich bislylisin
tﬁfﬁ}ﬁﬁ gj‘ﬁ%ﬁiﬁ Sl t{uﬂ ﬁﬂ?r' 1§E’1dqaﬁk%r}ﬂcmbﬁf Refbed & n]gﬁW e

e radrally projecting ne
samda{rmaﬂjaautedle flanks. t he guide recess linmts
novenent of the |latch body with respect to t he tubul ar
nmenbers. AVENDED SHEET 23 February 2007
2004407t Byviar esneelion g5 defined big-laimgt, é"‘fsf ‘?05191"2'29 JuN 3. A

tug%:ﬁmﬁwaﬁmrmmmmmwmﬂwwtdﬁ arwtwerel n the
radi a IS eas
St L e e T SR S g
u'r@ thmlatmfhedwam:ﬂhe hidicagb osg ¢uteroamiftink fmeemgaghag ehcieidbular
@nks %‘% rdtubul ar nmenber are radially spaced
H 1oad flanks. 4. A tubular connection as
defined in Caim1, further conprising: an actuator

Shodt AP Bedit) 2 SIRRFRICRIR 4 Ao vioctiitis R ©

powaredhoul der angled to Uurge the Iatch body and the at
| east one outer |oad flank for engagi ng each tubul ar
menber radially outward. 5. A tubul ar connection as
def ifhltubyargonnestion aswirfined in Glalm 1 frthercomprising: i d

pown%&ﬁuyﬁm&am%mﬁmﬁm mﬁmmane%asmfgl Qﬁbmﬂer%aﬂmk

further conprisin an axl a

of e 1iph by prapasging CHH)ARYIE Temoet RaHGRMRTAY iR Corg o
émgqi]cm elffak® Eap@i%ﬁ%% Bﬁns%ﬁénytouhslérﬂ BnglE W Fespéd tothé Jatch

Y, the cam menb
body,

I7. A tubular connection as defined in Claim 6, wherein the cam member i3
axiallf;moveahla in respect to fluld pressure.

" Y

é. A tubylar connection as defined in Claim 1, further comprising:

at least one slastomeric sealing member for sealing between the tubular.

members.

9. A tubular connection as defined-in Claim 1, fufther. comprising:
the latch body hias a spring bias toward the unlatehed position,

AMENDED SHEET



having a camsurface tapered at a substantial |y 23 Fehruary 2007
constant angle with respect to the latch body. 7. A

tubul ar connection as defined in Caim6, wherein the
canwoeiwgaeizs S  axi al | y-noveabl e in respect rcenboesingksss
pressure. 8. A tubular connection as defined in Caim

1, further conprising: at |l&ast one el astone .
TpriSing PEAS 23 JuN 2004

seal i ng nenber for sealing between the tubul
menbers. 9. A tubular connection as defined -in Caim

1. I ng
i 230 BiigF LN eiicht LAKEY vteidh BRI R8Y 70
coRybiees@ ¢-ioh07 WO 200. 1/ 018825 PCT/ USZWB/ 026365 16 2S

JUN 2004* 10. A tubul ar connect| on as defined in daim

9, wh the Iatch
C U arA IR SORRIoTRE SOV B I e BHRPE, ¢ he

cdm&;ﬁ)@ﬁy conprises a c-ring. ; . 12. A tubul af.
connection for connecting an upper tubular nmenber”

havi ng an upper axis with a | ower tubul ar nenber
hav it2g Adubutareonrecdlion fot doanécling b nppeo tubalet momber having an

o i Ehon e gAY bl Bloude R B R Lot RGRT
cammpniging:l oad fl ank on each tubul ar nenber, a | oad fl'ank
© o R laich Oy radiP mbie P B "W?%%@PWW"“

pr es@easémwmrmmenk eropachtehulag mermber, gdosd flgpiign at least

f@ r kel MuithrBpecias M BRERE the 2RIk itDna BRIEr member,
surface tapered at a substanti allghconsta?rlt angﬂe w t h

r espBed ptegsw%mnatr@wbercfawglas thedateh basy sadiziiy hhe
cabd tﬁ&hb%"ﬁaﬁﬁ;ﬁ@ chrH Rixfath HIRARES a sabdiaraidihf donstsntungitwitheast

on ul ar nmenber angled with respect to the axis of
regnest tgdhe lgtsl Podyne t ubul ar

at east one inner load flank on each tubular member, a load flank on at least
one tubular member angled with respect to the axis of the at least one tubular
members, ;

at least one load flank on the latch body for engaging the at least one innar load
flank on each tubular membar to urge the engaging surface axially toward ihe stop
gurface;

at least one sealing member for sealing betwaen the tubular members;

a radially projecting member on ane of the latch body and one of the tubular
members, the projecting member extending radialfy inward substantially beyond the at
least one inner load flank on the latch body axially adjacent the projecting rnember, or

| extending radially outward substantially beyond the at least one outer load flank on the
‘tubular member axially adjacent the projecting member;

a guide recess in the other of the latch body and the one of the tubular mémbers

for receiving the radially proja;cting mernber to gultle the latch body slong a desired

AMENDED SHEET™
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menbers; 1 at |east one load flank on the |atch d3obruary 2007
for engaging the at | east one inner |load flank on :
each tubul ar nmenber to urge the engagi ng surface

axi%lzh@?&,ﬁyygrd the stop surface; at |east gpe.sealing

menber for sealing betm:eenl%)fhe tubul ar nmenbers: a
radially projecting nmenber~-6n one of the latc

and one of the tubular nenbers, the projecti wrﬂ JUN 2!]04;
extending radially inward substantially beyond the at

| east one inner |oad flank on the latch body axj algﬁ/q
trajaptony avien thedately bydyds navpdhradiellyfromthe udzicl pegitioq to haatihed
p&difopar d substantially beyond the at |east one outer:

| oad f|lank on the . tubul ar nenber axi all dj acent the
or opdbid s Bamatot xRl ove e st pspopto bt ef 6 e

-| at arshbaide uﬂlﬂib!htgﬁ! badyanl | Seabl by tetisluator, theesHoakier arigtad to
receivi e radi rojecgti er t [

90 415 P 1 Lot o R e s ot
radinlly astwgrd2007  WD2004/ 0110125 PCT/ US2003/ 026365 17 X 2
3 JUN 2004.! trajectory when the |atch body is noved

radially fromthe unlatch position to the |atched .
posil§i Siybulaacanngttion g defineddnl Claim 12 fusthessamprisiginoveabl e .

et RGNl S SR A8 et RO or

angled to urge the latch body and the at |east one

out @4, Aldilar Estne@idd a8 dshe8AF Olalnt P hWiBrefBA® Ritch boagli al | y

outward. 13. A tubular connection as defined in Claim
comprises 4 ¢-A conprising: the lat¢h body having a
spring bias toward the unlatched position.

15. A method of connecting an upper tubular member with a lowsr tubular
member, the mathod comprising: . _

posifioning & radially moveable latch body radially outward of each tubutar
member, '

providing at least one inner load flank on each tubular member, a load flank on
at least one tubular member angled with respect to an axis of the at least one tubular
member;

providing at least one cuter load flank on the latch body engageable with the at
least one inner load flank on each tubular member,;

providing a radially projecting member on one of the latch body and one of the
tubuiar membaers, the projecting member 'éxtending radiafly inward substantially beyond
the at feast one inner load flank-on the latch body axially adjacent the projecting
member, ar extending radially outward substantially beyand the at least one outer load
flank on the tubular member axially adjacent the projecting member;

AMENDED SHEET )



14. A tubul ar connection as defined in Cai m 12,23 February 2007
wherein the |l atch body conprises a o-ring. 15. A '

nmet hod of connecting an upper tubular nenber with a

|l o } menber, the nmethod conprisin

posi ?oﬂgﬂéga?s; radi ally noveabl e | at ch body ?%Guszoﬂmms

outward of each tubular nenber providing atm -
i nner |load flank on each tubul ar nenber, % JUN ZUMJ
on at |east one tubular nenber angl ed W|th respect to

an axis of the at | east one tut_JuI ar rr_en‘oer, grr ovi di ng
at | thsh tubvler connestion aadbfifddin Claim 1t wakereia thetradialyprojecting

IRRREE ol e 96 R,y s
sk ik, S tn Be Uaishpdasion Byat et qm@uér dliank Is radially
épu&dlf.%h tnaem@m ond ReriAINSMK Wi w&fgp& rﬁ)ﬁkﬂﬂﬁf B gtill

ra i a d, substantially beyon e at | east one
dl"‘%ﬁ'&r‘}ﬁ%‘ﬂ@fﬁ‘i’?sf ‘he latch body axially adjacent
the projecting nenber, or extending radially outward
substantially beyond the at | east one. outer |oad
flank on the tubul ar nmenber axially adjacent the
pr 0j28c A tnbularenhrectiondeEMDIED SEIBIET 1,wiitreir thefradially aro;emm
WD 2004(018825 PCT/ US200J/ 026365 s SAM 23JAN20U~: '
riegbenis suppertad oo therleh hady aadthe griide egvessis @rayidas in the one of
wherein the radially projecting nmenber has a radi al
. thei tubfarimembers. at | east about twice a radial depth of an
adj acent | oad flank, such that In the unl atched
position the at |east one outer load flank Is radially
‘spaced fromthe at |east one inner |load flank while
the projecting nenber is still positioned within the

gui 89 nAGIRM coribetidh ds'dafedlin CRIM ¢ Shbih 1S radiadly projcting
Caiml, wherein the radially projecting nenber is

nfeHBEAE befcuielonBall akfidatdnanbawkhadntgursion bEafage. S .

provided in the one of

22. A tubular connaection as dafined in Claim 1, wherein each of the at le&‘st one
otter Joad flank on the lateh body is radially spaced from the at least one inner load

flank on each tubular member when the fatch body is in the unlatched position.

23. Atubular connsction as defined in Claim 1, wherein a radially outward
surface on the latch body engages an axially movable cam member urging the outer

load flanks on the latch body for engaging each tubular member radially inward, the

- AMENDED SHEET



the tubular menbers. 21. A tubular connection as23 February 2007
defined in Claim 1, whereln the radially projecting '
menber is a circunferentially el ongate nmenber with a

conwoq@[‘&h;%n of a flange. 22. A tubul ar cq,lr&@g,g@s%%égs

aim1l, whereingeach of the at
outer load flank on the latch body is radially spaced

fromthe at | east one inner |load flank on Y

tubul ar nmenber when the latch body is in th%l&e& JUN 2003{
position. 23. A tubular connection as defined in Caim

1, wherein a radi aIIy outward surface on the latch

28?36@5‘}?@@9&?&#@}” 531 ¥ o8y G the e FLBpaithe s 1 sbilfar
reesatery fgbrsmlnmtémiaﬂy Mwm MQUHGHBG lamgmgsemd the at

l 53%%05 ; %ﬁzi%ﬁcr e &@QJ%A\ 233 Y Z%ﬁﬁgﬁalong g desired trajectory

00 pr ovidin g
PR aralel 08 g Ak asiece e ey BEiSUing S TRGVRERR ieh
bbdeis hrighed :aa.aumﬁbme%n(&@h mmmmﬁw oamral Iy

projecti ui d t he and t
e sfaica B idpor st e 0 Seaéta?eﬁ rpi e an
mﬂh@urditgmf@um idad flarks] and 2o wrgé theytublde mandetsaxjally telviael
) g E’ | oad flank adjacent the radically projecting
$“ when the I atch body is noved radially fromthe

unl atch position to the | atched position urgi ng t he

Lﬁéq?hﬁg?&?%ﬁagic@hg%&&e% Xﬂfa G@ﬁgﬂ} 9? outer Poad

intvarddomprisasl t o urge t he tubul ar merrbers axially toward

P SdiGla cabfmedhdFHEALe %ﬁ‘ay GHFA ief deh et Baly
CNSHAGE prgleswi rsﬁm!tatheda@w er haV| ng a cam
SUr fsf ﬁﬁﬁerﬁ?}er%mﬁﬂﬂﬁ%ﬁ?ﬂ to¥he 18R E&dirﬂ& slﬁﬁlﬂémously

.V\Athrespect to Q andg;)hr]% elf QI v §
urge tscputeriqag gk o the lalchbgdy for pagaging erch R gpgmbes radially 1o
th9ilaTkH pameruUs! y urge the outer load flank on the Iatch

body for engagi ng each tubul ar nenber radially to
17. A method as defined in Claim 185, further comprising:
providing an actuator axially movable with respact to the latch body and &
shioulder fixed with respect to the laich body, the shoulder angled to urge the latch body
and the at least one load flank for engaging sach tubular member to the unlatch
position.

18. A tubular connection as defined in Claim 1, wherein the guide recess

coniains conic surfaces which are generally paraliel and concantric to surfaces of
radially projecting member, '
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the latch position. 17. A nethod as defined In Q3qrem-uaryzoo7
15, further conprising: providing an actuator axially
novabl e with respect to the |latch body and a shoul der

fi XQd 2Wabhaszk espect to the latch body, the shorkOhaces
angled to urge the latch body and the at |east one

. load flank for engagi ng eac® tubul ar msrrbe{“z:} JUN m

unlatch position. 1 B. A tubular connecti

defined in Caim1. wherein the guide recess contains
coni c surfaces which are generally parallel and
concentric to surfaces of radially projecting nenber.
AVENDED SHEET 23 February 2007 WD 20041018825

paT/ U520031026365 20 X23 JUN Z cam nenber having a

caffiembir havin & e E@thod taparedld & eaittdnBhllyCoRRat bagie, angl e.
24. A tubul ar connection for connecting an upper

t ubul ar ‘menber having an upper axis wWith a | ower

tubul ar nenber having a | ower axis, the tubular

c orideAttubular canmeptivndonrmgnnectingércipplepidbularadénalhdr haviegatb| e

bet ween an unl atch position and a | atched position;
uppgr axis with A fyes tubitlac memhen having gawer axis dheiubyiarasanectien

substantially planar engagenent with a stop surface
copprisinge | ower tubul ar menmber, at |east one inner |oad

flank on each tubul ar merrber a |load flank on at |east-

one? lp'gh bedyrradialiyiseqvabln etueenap Hnlate&a@atontaa frdengd ipgsitign:

t he at | east one tubul ar nber ast e out er

| o ens%ﬂ'na ayHfageRn g vemer &w F‘SP’b%‘ﬁ@atﬁgﬁ‘a“t{ Plagar| east

oA B sl o
Al T S R b
o A L 4 S B
a‘dja?fégﬁ ond B&er%gé ﬁéiai'oﬂ%é‘ﬁi&?? S&jy 19 engaging the at least one inner
load fiank on each tubular member to urge the engaging surface axially toward the stop
surface;

a radially projecting member on one of the Jatch body and one of the tubular
meambers, the projecting member extending radially inward substantially beyond the at
least one inner load flank on the fatch bady axially adjacent the projecting member, or
extending radial& outward substantially beyond the at least one outer load flank on the
tubular member axially adjacent the projecting member;

a guide recess in the other of the latch body and the one of the tubular membem

for receiving the radially projecting member to guide the latch body along a desired

AMENDED SHEET



extending radially outward substantially beyond Rfbatary 2007
| east one outer load flank on the tubular nmenber

axi ally adjacent the projecting nenber, a guide recess

in the other of the |atch body and the one of the

t ubliPa1 % bers for receiving the radial | PEIVHEOEg

nmenber to guide the latch buody al ong a desired
AVENDED SHEET 23 February 2007 WO 2004/ ms%fw JUN 2004
PCT/ u$20031026365 21 1 BM 23 JUN trajectory whén the

| atch body I's nmoved radially fromthe unlatch

R R e R
Hier &oad flank on the latch body for engaging each
PQ?'U LFY nenber radial | y inwardly, the cam nmenber

e orr{ Wil SRRAH o BirSin Rindbusi Bl ¥iq Gligrloag flark
on R body IR ERGAdiR kR tilRidr RethblFrabiaf/ . the'Edh flembér

r
conprising: an actuator axially novable W th respect

hatify & B biataeh t4pery at 3 8GbstarikRN tofftant @Aglé With ledbédn td1ag Yatch

noveabl e by the actuator, the shoul der angled to urge
bodyne | atch body and the at |east one outer |oad flank
for engagi ng each tubular nenber radially outward.
26. A tubul ar connection ds defined in Caim24,
further conprising: wherein the radially projecting
me@be A titsulan torineelivh asalefinal ih Clairo 24, furtheecomprisingn t he
gui de recess when the latch body is in the unl atched
posintaciuatopmiblly movabimwith tespett fo thenlateh body; @ed h t ubul ar
menber are radially spaced fromthe outer |oad fl anks.
27 a shouldéson she |stoh hedyt moveable by Eia askiator.Ahasshauiderangled
further conprising: the latch body has a spring bi as
to yrgsiie dptetthedy andiifie Bblgasi eop optenioad ek for epgagingpach Tubular
connection as defined in Claim24; wherein the latch

membekradialygyiWasbs a o-ri ng.

26. A tubular connection as defined in Claim 24, further comprising:
wheraln the radially projecting member is at least partially positioned within the
guide recess when the latch body is in the unlatched posltfon and the inner load flanks

on each tubular member are radially spaced from the outer load flanks.,

27. A tubular connection as defined in Claim 24, further comprising:
~ the latgh body has a spring bias toward the unlatched position.

28. A tubular connection as defined in Claim 24; wherein the lalch body

comprises a ¢-1ing.
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AVENDED SHEET 23 February 2007 WD 20041018825
PCTI V520031026365 22 23 JUN 20% 29. A tubular 2° & coruary2007
connection as defined in Caim24, further conprising:
anothey ugﬁpﬁ |1y noveabl e dam nmenber for urg

body ra |au?‘ inwardly, the another cam rreb S?‘ﬁ!g&%ﬁ?

anot her cam surface tapere@2at a substantially

constant camangle with respect to the |at clNSSS g(a JUN Zﬂ[]%

g

A tubul ar connection as defined in O aim 24,
the radially projecting nenber is a ci rcum‘erentl ally
el ongat e nenber vvith a confi gurati on of a flange. 31.

B NP0 S D Bt "
i A SR AP
thp Spen e midberhalifaklif ARSI ety podigartialy

mhéﬁh%ﬂa@awﬂspewﬁm&c@wwe latch body engages an

axiall'y novabl e cam nenber sinultaneously urging the
outer load flanks on the | atch body for engagi ng each
tubul ar nmenber radially inward, the cam nenber

havBngAubuRRCoReEion 88 définedireClaith 24 vttt the tadially projecting
constant” angl e. AVENDED SHEET |

member is a circumferentially elongate member with a configuration of a flange.

31. A tubular connection as defined in Claim 24, wherein aach of the at least
ene outer load fank on the latch body is radially spaced from the at least one Inner load

flank on each tubular member when the latch bady is in the unlatched position.

32 A tubular connection as defined in Claim 24, wherein a radially outward
surfaca on the latch body engages an axially movable carm member slmultaneously
u;ging the outer load flanks on the lateh body for engaging each tubular member
radially inward, the cam member having a cam surface tapered at a substantially

constant angle,
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