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WO 2004/ 018825 PCT/ US2003/ 026365 5 RI SER CONNECTOR
Rel ated Case This application clainms the benefit of
weeaniosisehal Application No. 60/405, 683, fil eBCT/US2003/026365

Septenber 5, 2002. 10 Field of the Invention This

invention relates to a nechani cal connector for

connecting tubular nenbers. Mre specifically, this

invention relates t RISERQOMNECTOR/i ng a |atch guide

mechani sm and a safety piston for urging the latch to

an unl atched position. 15 Background of the Invention
RelatecR@%Qéely oper at ed nechani cal connectors are used in

the oil and gas recovery industry to join generally
Thib wipalicatiorbelaéns the benrefiiné EravisiongpApplidationdVe. 60/4@5,683,

) foll owi pg tures: 20 1. A pair of tubular nenbers to
filed S%ge'?g?ﬁgdz{)@%et her. Each nenber bears one or nore
| oad shoul ders or teeth. Typically, such teeth on a

tubul ar nenber appear as a series of alternating
Field ofjhadoventiond ri dges. 2. A latch consisting of one or

é g%\;seg"g'%a bo [ﬁﬂé€ E pe r(frf‘?g'f (’Iah cgﬂﬁ%}tb Pf& Lbﬁ):nzlP Cﬁﬁ%&’?@ riy n

membeirkle Mare petificafy, ahig ioveritiohaclategtcagonnestor ﬁbelnbefblfch
on t he Iatch ma W|th %ﬁooves about the ends of th

guide meghanis™ ABFR: 4rgigg ghe f?éc'béﬁ #8 %@F% POS'“O”
Radi al m)verrent of thelatchrlng allows the teeth to
be engaged or di sengaged. 3. The teeth on the tubul ar
Backarowmdbef thealmehtidrch ri ng each have a | oad flank and a
bac | oad .fl anks of  t

b
RhB0telY oPafatad riddHanieh coRRFgrors e fadhe GitEnd Sas

recovemﬁcn@ﬁﬁpt@qug%émani bl R8mbBEs. "BLLR @ohﬁéétarswptdéﬁy have
Fatch ‘ring Typically, the load flanks of the

the follqwipgiealoires:a series of conic surfaces around
1. A pair of tubular members to be joined together. Each member bears one or

more load shoulders or teeth. Typically, such teeth on a tubular member
appear as a series of alternating 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 to mesh and hold the parts together. Radial
movement of the latch ring allows the teeth to be engaged or disengaged.

3. The teeth on the tubular members and latch ring each have a load flank and
a stab or back flank. The load flanks of the teeth of the tubular members
firmly contact the corresponding load flanks on the mating teeth 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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the tubul ar nenbers and on the inside of the |atching
ring. The flanks may WO 2004/ 018825 PCT/ US2003/ 026365

W0 2009/08828ngl ed i n such a way that squeezi ng tPEI/US2003/026365
| atching ring (either whole or segnented) around both
of the menbers results in thelr bei ng drawn together.

T nS oIR8 e 8RSl b BERIAGBhS (LBheruinte or
'sdbitlcifodATBRRE LRAR bN e ARNMES FERUISAR RLRBEMUrawk

i nposed m salignnment; Conpress, energize, or
dogether. s ehiseaxi rgamenban tice mgd@sl for ayBunden obr

oth of the tubul ar nmenbers;
\g%égé&cgp%‘/%ﬁég stretch, deflect or otherw se
ener gll\lﬁetdﬁffawgbdhe Qt&bulaﬁh@mrﬁ aghirisiencisigetresistance or
This i s typicall y beneficial for keeping a 15 seal

and nilMPaFed AUsaligamentct uati on of stress when the
QONMCU RinieB s SURbERE by bhdY L8 o8l bHSEHRY Bment

| oad con aintres
and metWesrt or mthetmorbbm oﬁthbdd:taularmmmhs@rsand ot her

aonme - Slashealy el Shgten, clsfirgton "Eﬁg&flgééggr”dﬁ”&e mgghanical
the | didthents drith'coARbEGIN. Wntua 14 BRidaH) eheriBRIRA Keoplry a

al so applies force to translate atch
open psesliandminimizing tha fagatipnof stress vmemthe qmnnaauoy is

mechanj i es the f ed . to dr.aw the tubul ar
rorbe PLBRGREr s Valiali s L ER ARG SOndiBar ch i ng

ey h@onperiiteé R Lhiotﬁtaﬁmtfé%%fﬂ‘ntan@rméﬁﬁﬁbﬁﬁé|b\étween the
applied) to push 25 it either inward or outward, and

ei t hefulWamgshkars apgyothebeennactigaconpanests on t he
5. PP IR fo, Kiing BROREFSHoVBiS bl Syihas, noce

¢mel dich idfirmecomtast withtthe subulaemanbeans.ett alsd Bppliddforce to

rfafngg?e ﬁme Ia%chi H‘g%stheyopte% pci)smon to the engaged 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 nature
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
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pl atform Connectors of this nature nust withstand a
wo a0se18820f factors present in |arge, deepwat ePCT/US2003/026365
devel opnents. Anobng these are hi gh contained
pressures (up to 10, 000 pSI) high loads (up to

m |l liaons of, pounds tension andf
effoct| bhiosha BB TIRGRs R RIS Boaietsho Lriads shendhE e s
exhaué?g / tHé%%ﬂﬁéQﬁ”cﬁ?ﬁﬁJst b8 renfvb8 %b YecSAMiSsibM the well and allow the
envi ronnents, and renote operation. Finall whe

produciieh Iplatformeborze g sed el%h\\fhea:@n Peettodhe rakie dfd e@m@mi ar@d the

d al | ow th dy
time-raf GpP A Ee S LS ACERRBRES SBUp TR RedhfsogptoR it

these dHrfP\‘é%Fdrs é‘ﬂ@hté]@mlﬁm%ﬁléﬁe@ st refibbifity afdeasé beuse.

hi gh- per’f or mance equi pnent used in association with

Tvesef the mfremandionad ﬁa@tnrqotr@mrlfwﬁnge phaysiigbilifyand ease of

use of et ionS &% SR0E0 8ty affoarty LR oebiinyention. Firsh

remoteddisbrafs® impliesuess abilithesadjasn control| or ﬂh@s%ﬁh@ommérlaﬁon ofa
present invention, First, reno

to th
piece %&&”&{?ﬁw%mﬁt &grafukarepgrationanddesigis Secebflt m long ¢
expoerb QS?I’?(?d&&? s8RIrbARe gﬁ gﬁd ICFHCFE difio H%\/Wﬁ%b(e Widifheutt for
Feparation and desi gn. con ong
the commmeilsm\gdge fchimnhe ewxllepadr Qauwsas nzmdlrichmhb permanent

ndi i, on it diffi.cult for, 15,.the conn
deformgoncs sz hY STF TRRWEDTRRIEH, Suliweling or Teigatn by
produo?ﬁﬁm%r(ﬁ@thaﬁjs?ﬁ?dr@?é Ic‘énw%& h&shdiRt e, WgAﬁllrﬁBRﬂfe‘él connector is
COrrosi on I ng/ wel di ng, or encrustation by
therefope desired thaiusel eagieetthenanehyer an s rere raliablea sheriedy for use
ina ha(f%{gmgﬁnlggggéﬁved connector is therefore desired

to maneuver and is nore reliable,

Fhpelisativaytdges ofthe prion adt drarsiercamebl/dhé peederdinvetflion, and
The di sadvantage of the prjor arb@are over.cone by the

an lmpm\@ﬁeffﬂnﬁeﬁ%rﬁﬁséﬁ‘blléﬁad namhp%ﬁ\r% EPIRRfRtBdPSe&sentl y
and nethod are hereinafter disclosed. WO 2004/018825
PCT/ US2003/ 026365 -4 5 Sunmary of the Invention A
tubul ar connection is provided for connecting an upper
tubul ar nmenber with a | ower tubular nenber. A
radi ally novabl e | atch body may be positioned outward
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of each tubul ar nenber. At |east one inner |oad flank

on each tubul ar nenber may be angled with respect to
wa@eooaniss2subst antial |y defined by the tubul ar PE82083/026365

Aio plurality of outer load flanks on the |atch body

slidably engage the at |east one inner |oad flank of

each tublul ar merrber to urg‘é t he tubul ar nenbers

Mma&mﬂt;e_a@mr radi al ly projecting menber is

(Gl {gﬁ)gllér%oﬂﬂﬁgl%n Fsr}ﬁ'obﬁlberTope&Yn&?ﬂgaanou’}?pé}ftubﬂlﬁr member with

and a guide receSs Is provid
a lower hebubaheendert Werddaallglhnbmiye datdh tolody omazy befposhuened outward

| d
oo KRB o IR e T8 L BS8SPl SRS L mappgmoy
be angﬁ'e@I Qﬁthrrégemét% %\‘ﬁté%!‘ ¥ sM‘bétan ﬁ@ﬂ%ﬁnefd (}Yﬂh@ tlBOkr Afembers. A

nber s he | atch is nmoved radiall bet ween
pluralltgmﬁm‘t@t load dadksaondbne ﬂﬁtpbbpdv 6h§abmeﬂQ§9@éh@ azlaaﬁpon% inner

s 6105 ey AP TPl BB eSO o 85 20648

radially bm;éumg eI i%ed @Qn@ bf theolatchdbody redatdnendf thegubular

radially projecting nenber and a depth of the
membes; @98 guidayeprsssisIseyidad inthe ather ﬁfﬁheolﬁtfchr b@q%eamcitf@qone

t
o tho B SEREEle| Pt iRt IBINS e Bl AoELY memper
to guida theilatchtetora diesxreddmesctmlyamth mneat tdrtrieddpulm rmemhers

I e
'ebbbr%ﬁ%ﬁpé Bh¥sdiitd §sefine t%otlé‘r%ehfibﬂhehggbl ﬂaﬁks on the

der may be fixed with respect 25 to the

latch bbdwelabmelio thedrespgaticalord flanksios thaftuloylanmanbers. Qmﬁeor

vt of 3ty B4 P51l PBFhEP A S0 87l rcoss

may bd BelettdEto/irait mtstiopr offthg Ideh Ryith msbectatblthe @ubular members
pneumatical ly activated. A cam nenb [

ed
The rafi@ﬂlylnrgheﬁw ﬁ@mla@rcrnay;?@] ilegstinarkaly Rpg?tﬂr@d \IQ’&WP the quide

recess'WH?ﬁ’?Jx H B&!i Paa %Sinét @Lq%@@ﬁaﬁgﬁﬂ%ﬁﬂ%ep (ﬁcfh and

ﬁibreathbalamcoahdec;tlom mayfedipercdcornpriseha safdiy laatuamema»ealiy

M G 1R T T T —

to the !ﬁdh BSd{ bﬁ@%ﬁ@ggéﬁﬁlw&hb% %tg%‘tueﬂ&d TReBEfety @hulﬂaér may

nmbers” for séa bet ween e tubul ar nenbers

be angl@émvmrdmtdwgm@ ah cadighsowiwerdipto t5 upigbewd pesition.
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 movable axially with respect to the tubular members. The
cam member may also be hydraulically or pneumatically activated.

At least one sealing member may be disposed between the upper and lower

tubular members for sealing between the tubular members. A load shoulder
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5 preferably is also included on each of the upper and

| ower tubular nenbers. The |oad shoul ders contact to
waapporgs2an axi al | oad between the upper and | PEEDS2003/026365

tubular nenbers. A bias nmenmber may be provided for

bi asi ng the | atch body rad| al | y I nwar dl y or

preferdily A5 ShABoRETRES wiBYe 351 R B ARG, The

load sHEB1dERBIISR t6 stPbﬁ%nOéXIé! 1684 betwskofhedhdsir a?ﬁglﬁﬁféﬁ’ﬁjbular
It is an object of this invention to provide a net

membee: connecting an upper tubular nmenber with a Iovver

Pl o MRE0 e o BreEleen b BEIHEER B iy Ry fpwarcly or

outwardBTOES bidsahsmber atay ie@atspeing dispusd witkd drlabokit tHe latch
each tubul ar menber, with each |l oad flank angled with

body, pgéfrlatch BodsmayLarapnise a g-rindspoz st aldeg/callet seagasts.

8B R A oy e oo
tubulan mambemﬂth antoaverl tobulaf heetkbert lemth%wMdeemmfoerdmg a
esire

radialty Py BEb By RRIL T oD Rl apn. PUgjRet lpst one
inner AL 8h eaeRubLIAP KM ﬁ%‘é\'cﬁ'lé‘&i{]ﬁ%ﬁﬁ‘ghgiég%/vlth re 1pect to

proj ecting menber on one o one o
and radiafy disposad abetrben sixisaafdha tlﬂmlgummbeers,eam aplutadity of outer

load fighibin, 8,47 Woich Hellh: clfapeRBls Wi i Bt eRbLOTG el dodH gk of
each tuBulaﬂ PRenbdre Ttﬂx@&héﬂtbdt maf/%dl@dé/ defgﬁmldlﬁg ahdedhed\rafBdtory of

urged radially inwardly to engage the at |east "one
the innpp K@d; g witharasbart o th@tout@rdgﬁd la@kmnq prayiding aarially

project r@ M%gﬂ)értb‘?xfér‘réb e 19RARS éﬂﬂ 8hd Y {h@ﬂbﬁfé{r mgrt?\%ers and a

urt her co r|s providing a
guide reagsnin memiher df&hedaibhdmd&m;ﬂdekﬂxevﬂ:bhlar assfmbérstfor tehmnvmg

the radjallyelsciifo FrRPa: e BUAga & lrgangriesadareiagaly. The latch
body n{é’}%é‘mgéd ﬂé‘&?dll?'xb(wa/ﬂly fRERGAgS A {Iﬁ% Mﬁgpfdé\ﬂ' with

axi al ym)va e wth resp ect to the
at leastane pyterioad damnk tﬁayrg@dhﬁltubuiammamb%’s @mllyttogeiﬂnerl at c h

TREncthR8 A8 Aheh Rt Gt 248 SRl it 4 Gam

surfacd anglbdrwmbiespést toftﬂétlatbﬁfbod@n d Oy nd@rRBeP mdytse moved
resent invention wll becone a{%ﬁarent fromthe
a

axially w&hmm@ tgéhanlateybadyta Piﬂﬁ 1B latheadyiadially irprigly. sA
safety 8H5tdrInkyBe PrOHAES aldany Mo EBROTRAMIL L 25 84 REch body, and

a safety shoulder may be fixed with respect to the latch body. The safety shoulder
may be angled inwardly to urge the latch radially outwardly.

These and further objects, features, and advantages of the present invention
will become apparent from the following detailed description, wherein reference is
made to the figures in the accompanying drawings.
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Description of the Drawings Figure 1 illustrates a
w@e@ierssesl enbodi ment of the riser connection PCT/US2003/026365

assenbled wthin a well bore assenbly, with a latch

securing the upper and | ower tubular nmenbers. Figure

. illustr esDa ¢l oseup view of a preferred enbodi nent
J&ﬂfﬁﬁ#ﬂ@@&_&mwef IRY0 'Bhnection, with the latch di sengaged
FigUiPet MRubties af prafdrhed émb%ﬂ#néhit%f t?ﬁZiseF adhmédtion

f
projecting nmenber on the latch an > gui de recess on
assembiag withinrewellreaassemdtpavith akaighsecaring thesuppereand lower
referred enbodi nrent of Figure 2, with the |atch
tubula é‘gb?rﬁwardl y to engage the tubular nenbers. 15

Figre flustrdtesbr dbssupviedl dfed pasferredreasiotiment shidkeaiser
t he radi allytﬁErOJ ectin nmenber is secured to one of
a

connegtiqn, withithalates dikengagied frem thetwulapestbers, and witk the
acll e PERGInLEP RSRETAEh 0 O S g (R vt

membersser connection 5 as assenbled within a well bore
ssembly 7. The left side of Figure 1l sho { riser
T Yesiraschiue Rirtapacbasliine 8" Biobngayth 46 Bittn
movedliﬁ%"rdl?g@eh%‘ﬁ‘é tH R mEﬁfB*éﬁé. 10, 12 (shown in
C eta [ e

oser n Figure 2). T right side of Figure 1
Higwe 4 illnsirdtes ah dltedyateterabgdigeantywhéreimthe: asiiallyrprojecting

membF S efuedtoge of fAoh i iBor Sl die fadrstibin the

latch. respective |longitudinal axis 11, 13, which may be a
substantially common axis 14 as shown in Figure 2,
are connected by a |l atch nechanismor latch ring 20,
o+ Why P SEe 'ml -ring or a set of
Deta"%gl‘ég%@épcdjﬁ% o ead égﬁ{n uusnt;she t ubul ar nenbers 10,
Fgurprieillastediby ahmrefaargd emdlodingenlf ofgr isareaonhéctieab dshe

d ti 60, 62 of t ubyl 30_nmenb 10 2 .
assemiLitiar Helbpreaesemaly & | 1o Iebsie QEF O 1 souedBs diser

P t [ LVA I [
comnothy ek gt g0 CRGoR ) Bl e g oner e

member 10, 12 (shown in closer detail in Figure 2). The right side of Figure 1 shows

the latch body 20 engaged with the tubular members 10, 12 (shown in closer detail
in Figure 3). A pair 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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ring 20 allows the teeth 18, 19 to be engaged or

di sengaged with the correspondi ng grooves 16, 17.
wo-e@unessds nore cl early delineates these teeth BemMUS2003/026365

grooves. WD 2004/ 018825 PCT/ US2003/ 026365 -7 5 As the

teeth 19 on the latch 20 engage the grooves 16 on the

t ubul a menbers 10, 12, sUch as shown jn FII%; [ ,
rethetaeinato e e ko 80 eragpdha caiySoc| ©oB it biiuldre:

e BEEFLPTR L P T8 BLERAE PRS0, o goun

closersegethensnd evehtablyprdoad adtlan mﬁen‘ace betwasrethe tﬂbdlarmwnbers

10,124 YR SRRt s B AR 1 ) 4 e

and Io%?tmﬂe%b?s 16. 1§_ s tﬂétqﬁé%i(eg '600 B2 d¥fthé ﬂﬁbuléﬂﬁéhﬂfers

mbers may have a [oad f a back or stab
10, 12fararasseat1alrwaélghed@t the anmmn anay Moaiﬂ@gweemm ebthe

tubulap §fintiers M Radd'a i Bk 28 2 BedapBeblinkid Mhe lopd

flank 2401%1? lody cbﬁe@ﬁmdlﬁg%@ﬂ@ﬁk 25 2nlthe shatttfteeth iben the latch
t ubul ar nenbers 10 2 axially adjacent the teeth 18.

body 2.t ernatively, the elongated tooth 32 may be provided

PLahayBh G TR R BT Blos B ot mal B, (BB on at
least omet gfithaitubular mendere 18412 mxidily adiddeng thretdeth 181 .Adternatively,

t he tubul ar menb 10.. . The e| ongat ed th 32 d
the clqRRBLSH AONRE2 VA DR FEVIASY SRIRS A Eee AN 20l fneget of

2
the mah, oBAF o 2PIRRIRRISIAR . b Sha i PAE DNl o
groovenBéin theemating memhgr, 2e., i iesstubular member i16n Tdeneloagated
oot BEERTHURY Fooh o Bblheb e ik R o R gGH

mechdlish @0 iRG dlréictlbhftjr e@élle@r@néll t6dh&YoadoMenioD5 b ¢he nearby
t ubul ar nenbers he safety piston 30 has notion

teeth b%wéemtmgll%%h Bng 20 meven @ ﬁtsegt;@rsgqrmraﬁy prPandiylarto the

it is carried. One end 38 of
ax'31¥§e sa e%y pi's ggr\%@gc?nt acts the latch nmechani sm 20

whsamghaauamrl surhsas émmlé&ptlng\mmm B8, istpreferablyloarried by

one o ebRRg S g i ok 2 B et o

the axid®14 &7 $RILBNSF nietnisardsr, heor %Fdh 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 to 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 to hold the latch mechanism 20 disengaged from the tubular members 10, 12 as
one of the tubular members 10 initially engages the other tubular member 12. In
combination with the elongated tooth 32, the motion of the latch ring 20 is controlled
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mechani sm 20 to di sengage fromthe tubul ar nenbers 10,

12 when the safety 30 piston 30 is energized. A second
weeposss2df the safety piston 30, when ener gi zBCT/US1083/026365

to hold the |l atch nmechani sm 20 di sengaged fromthe

tubul ar nenbers 10, 12 as one of the tubul ar nmenbers

10 initially engages the gther tubul ar ne r 12. In
to be gebﬁ@iﬂwéﬁraﬂﬁ?/wml@ﬁ@ f'@ﬂﬁﬂé&‘?féheﬁgﬁnéﬁeaﬁ “notion of

t@?er 5 E%%H%’f \}@gcgr %@ nﬁa@ &Igatbreorlelfé:"rpeeavn@r%?ﬂ’a%i(?ig@mech%msm 30

for impbsiaglzoesietionn br firceipohehaditele bndy Qéetﬂdependémfeofébe ety

tivator 30 | so be referred
consirayiInk reAs 30PIE4 byt GGy S 4EIts oy BIF BeD Gpon

mechaﬁllg?n 5@%%&/pﬁ8ﬂ|§eqﬂner‘ S5 BERA 28 ﬁlfenﬁﬂlaﬁ‘s Qf&?ﬁéé §I'e€‘(/§s 8p, 54

fhe primary nmechani sm5
havmg pammrf/acemsﬁﬂ;eﬁﬁ whltﬂﬂmwymnmgajﬂj@ Ia’iﬁ:hdIOdEYrﬁD cﬁﬁt%howmm

roure SRS T e T Mo o R s

by an dr?ga ﬂgk OHbRRVvAr,aRE sfeevERSXS 5ag)eReral) @?d n2f ari@djly ﬁﬁed to either
between ‘al ternate positions g an operat.o

of the thbulav evembers. SThutsy whemtheslegyesiaz: &4 'c}fea[F'@Vﬁfb?X'aW apan, the
aten ripg, £84s bEyBLea36 ashluicien SYBdH TS 8s ] Pifre " Winep the

sleeves 52952@:‘6& fovetraxidligtoivardens mmotiercthedatbhding20 is forcaxkto
in gure 2. When the 15 sleeves 5 4ar

tightly epgags retUsinar angr lewar ttbvar, me Srafents G*W“ i Figure 3.
nOBﬁggn{b%glrﬁ%[gmﬂ the§RoHIRN e Hﬁ?ﬁén Bf‘ﬂ"ué QWS rifg ROl isar

shown i h Figure 3. In one
constraindodiomegre lireg within thevteajectory defiredplos the guidefreeess oraletrd4.

The trejodifaide ayioaetian B e e e danElbighig dfmegt 20

betweeW@péhﬁ Al Lﬁﬂétehéd 'a%d%ééeﬂﬁ@ﬂlaﬁﬂ\eﬂhﬁ)ﬁ&ﬁ'l r &¢ atresiiethe gyide
| at ch mghe ement 20 20 between open is

slot is typlcatly atangladodhe sis t, analio meprefryeed embodx@e'at i @ggled

d |
generai{ u' %?gk@h égoﬁt@ﬁﬁﬁe@ﬁt\ﬁﬁh ?&?e%t gpahgﬁé‘r?g: |Sy14
Ellfgéﬂ@_gﬁhdéislat g/ﬁ,r wrb?bgazvecﬁﬁs a@rafile lm\nthmtm@swetlbf adubidac
e gui de
omi s e S04 56 ytgn Yeted ac o netkautd e o
grooveﬁlglﬁﬂﬂg%%ed%lwéﬁ %’éﬁ(ﬁ@?ﬁ I?@\tf\gelgﬁ d‘ﬁfe' dUnYs@facas 31, I3 may

, as shown in Figure
be parﬁllel’éhd concentrisurlfikawise3the Stionpf the latch 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 tooth/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
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be parallel and concentric. Likew se, the section of
the latch ring 20, when viewed as a profile to a
wo povg/o18sey form a flange defined by the outli nPCDS1008026365
el ongated tooth 32. The surfaces of the tooth/fl ange
32 may be generally parallel and concentric to the

surfaces 31, 33 within thegcawty in the tube wall. 30
teeth %@%“@HE&H@% 66t-h/ flange 32 in the latching ring 20,

Wklﬁ@ﬁidﬂb‘?ﬁ@ﬁbd’\bf ﬁPx'erlatch gsi@ha:%hu@'ﬂe%lﬁeﬂeoy he%uide

to expand or contract prescri’b
slot 34aand1|the alongatad tootthd2c é‘thﬂjouglm deamlde ‘dmjrrw rot necessarlly be

sufi By R R gL P megige coparCor SUREREL s HarichlaiSalation
condltfdgl'@%ﬁi Nﬁbeﬁ'fblﬁt?r TRdr isis YA SEH) 4/ AP & thdr@l diseiRibié R26365

teeth on the tubul ar nembers. The ki nematic

controltgbly @ppbf a sirableatosee ta the latehrring, sHab agevitiethensafebyaatuator
30 disBftdl8 %tfd\/%t |ﬁ”so?ﬁ‘éj el dfhgnaabid fﬂ?csorl% e 4Uh IR Kuch as

not néecessari

hydrataahorpti@tuats dmcéia@hecminmmﬁohpmaym m&nged abuyatrthetperioieter of
conditio and uncert ai nt For this

one of t@ 'gF IE“%%%‘?EHSJ e RsEnsINaY BPIGedHa e rggiing
surfac%@@ o t?e?étéﬁmlg%ﬁ@ﬁe e Blh&wtéﬁér?BfL en;gistoWIﬁﬂa 8f5a<‘,‘ﬂ6nhand

he sarety actuator 30 di scussed above.
angle emmcrrémtmg faces onaybe errfangedetcaapplata)selecmdorem of force,

I t i ngl l. t
controlbly 3e.sn. BeTiaRAnis herabr i wheH o Ay @SB Ly s
presciBtipdjectdfy. 12. The piston(s) may inpinge upon the
mating surface 36 of the latching ring 20. The

dilthedgh@noaniyilar pistqsi en eneof e %lfbuéartm@mb@wga_lseraﬂg has its

Ime—ofoéqtleﬁfsgggvec%o}{ BQFJII?F%Sth@Mb@ Gxi3 ’{ 'abﬁg agnl‘i_’? (f%g‘g rga@t face 36

orcer RBAEPo emand,
allowstthe pistoh 30db apphga fédres geherailyatdiatly t@thﬂ latehnrimg 201 Mypically,

its rescrj bed tr ctory. Altho n anpul ar _pi st
the desiobICeTs SHRCIEH SARANY REniber EWEBNEE 1p tRad 18 6f bnS tibuiar
membbk W@Irﬁrg & ?nﬂghélb?ﬁératﬂbyl%'r'rﬂerﬁ@élaiie' to the tube axis

contact face 36 20 allows the piston
:%Fmetajm;m ;yls‘@n‘m owygemeinglekgctingdi B retuming éorbate bause

oyl R 2Erblshook R AR D08 hersb g8 o
descnbék’ﬂ) ub@\Ve rﬁﬁyfb@rapm%d dythé Py hischanieh M%L@h its action
upon the Iatch rlng '20. The elongated tooth 32 on the latch ring 20 accordingly
moves into the guide slot 34 in response to force from the primary mechanism 50,
which may push the annular piston 30 toward 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 trajectory of the latch
ring. The biasing 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



10

15

20

25

30

The annul ar piston 30 may be single-acting. The
returning force to cause novenent of the latch 20 to
wepgagessent with the tubul ar nenbers 10, 12, aBCRBES2003/026365
descri bed above, may be applied by the primary
rrechanl sm 50 through its a%tl on upon the latch ring
atc

o ee3R g e A e S RuBRah S LERO R PRugasech

its final Fétél@cpﬁoglf 6’rﬁ“ trhe f@Fdeﬁﬂé%tHE?ﬂB@PérﬁBV@@(by Wﬁbvlhgf’tﬁé hydraulic
annul ar piston 30 toward its | atched

pus
presswebehlmhthemsf@nt?é})m@t@e eeidoditesiare whendbe primary sreshapism
0,to bias the 30 guide tooth 32 of the
starts an yﬂ?%é A‘g%‘? 'nst a single conic surface on the
tidHdutd be MRS that The coRtslfiag eudace bhelogardeits rmitlhg $@oth or
then define the tratectory of the latryggg ring

ﬂangebnnaymgoq%ﬁw%@meﬁ ersfél@émpeaeerfr W@%nnecﬂon The
etch TR bl RloatS) PRI HERO5K . RSk 560 pRARELS iy

outwarkictbdiffegt e a@mmaamm f%@ibi m&sm&gﬁﬁe tuilfabmehbers.
ring toits tra

The laldainanants heve aiesenopiseiechs RtedayariGe Tigddadlposiion.
The al?ﬂ?r% e a-EﬁFatBPﬁfa‘;l diibd igRRY teaRaCR 9hé itch fihh @Waydrom

ydraulic pressure behind the piston 30) sO as
theteailt to interfere when the primary nechanism starts to

FRpn0 ool 2 ARk0e® bpciaRvel sUBER A ey g ippermost

portlorf @f theasem ad]ﬁ&erﬂ&hé@@@%lmgé showei hfEguieh Ve rpaftrcularly,
wer end t he connection. The Ilatch ring may

Flgureeellluﬁé%tpédhatrt@ed@ng kroth on flrage Rarsdiedial imensipn %{P@S’f about
twice té?‘?%ﬁ!al e 3& ?%td;]ee‘ﬁig feﬁ éd&ﬁ n)égpmﬁ&@bt}eh @ﬁhﬁﬁéﬁwnh

the proﬁkl;s a@sgs baa/bo’gm smidedgablaﬂy mwardrm‘ thalpemfdés a7, 19ehe Iong
nl oaded positi on. t uat
tootn s M Earhien ot Rrst oo Lottt 814 sbERET 1 ng away 11 om
IhetfiestRehlentiditma9tdnigtiehh RRepdtRniidé add #hdependently

i nward substantially beyond the innernost portion of

controli¢rkfaree aptuaipraiossantioh éhe vseehand m@t@nscpfowﬂttvmngﬁ{;ﬁmntz

indop Bty BF e e niort b ecrahlateDs € RuhibEh of “chfiftes

are gainédasy this teeishiglie dﬁﬂlﬁ&n@hlghhﬁer&dmﬁﬂt hmedépacﬁga,dbng-llfe
conneétg?lst callgatglg %f ll:llgleéll;l %223 V\Pa%grl talng nremottely operated connections.

During the operation of these connectors, one tubular member--with attached
latch ring and other connector components--is typically lowered into 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 uncontrolled or external

forces, including as gravity, also affect the alignment and stabbing operation.
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20 the profiles 16, 18 are both spaced radially inward
of the profiles 17, 19, the long tooth 32 is still
w@apuoisses at | east partially within the slot 3BCT/Ukm®03/026365
present invention may conprise a kinematic guide and
I ndependently controll ed force actuator to control
the force and notion h|n
The euAtAL RONG paptpf @}q ﬂng'ﬁf:ﬁé R hesRimARRpERAnism
50 andﬁ‘afb‘#rﬁjﬂ‘g{j bee Bé@%a?és%ﬁn%éé] siontifistich an event. The
e inclu |ng hi gh pertormance, high capacity,
perturbablog rhaj7 be ermmghon someccasablte rmsalmthaiaﬂéermgr\am@teeth and

therefo(ge)glr%\f qﬁ u(pg . tgteggﬁﬁg nec@ o@tﬁge{gg t% tthe perturbation
may ad’%‘ﬁ*é@rthe%tbﬁ ri%btlﬁ%f%%[]édﬂér?fpréhm&@ I‘P‘tl’ﬂ@fat@l@ﬂﬁ@ﬁbgrns to

onponents--is typically lowered into close proximty
close hetﬁonertbeduhelar merleers dre @FOPQFWeaIKQQIeHhé&ﬂBY FgaintpieYedr

mateufiEf Tkt o MBSt R o HRe ek dher ot on,

mﬁfeedesmbédnmti@im tHeykihdraktia constraint pl‘events p@‘turba’uon of
pped.in the manner di scusse above may unped

the latc&g@nmgytq%o{)%gfescgpgq fraiestary whilg, @@ractlve orce
actuath}frgg«%ﬁtgldrﬁﬁa‘i’urfe%\%h en{ 9f theSatch Wltﬁ‘lggﬁﬁtg trajectory. In

so affect e al i gnment an
this resmaet athe dorce\MatRat0d is0d 8825y MITAIIBL0 PBEER pB&maturé o6 The

v S B QO O i KSR bty

of a pet@riSatid?Sdurintpstabdg alat RABtid Q) the pBHSI3 0 hoRIEe- Iat'Ethg 20
perturbation may be enough in sone cases to misalig

centerathi thet tbularmoermber aedfully apen. tihe pistare3d majche Cms'y

onrcs i S RARHS B HRBARIE RIS B n fslecod

posmoﬁraj ectory prematurely. If the latch ring begins to 1o

cl ose before the tubul ar menbers are properly aligned,
Indepepdagbeentlof é Iat%w&oaffe?de\d&m@ quide sis @ Safety

piston Qfﬁkgeptlﬁm%ﬁiﬁ?{d h biHe ng:jgatdmnbeﬁaﬂ%%@ Re8pply the

nvent fafl ¢ cdonstraint prevent
best fopeer vwbaforqnnelobdeMd lzsidingrthe g:ooneshlcme wdthaut sompromise for

s SGREEL IS AhES: TG D e e o
safety Pis&ﬁh s the KirbrriatidicBRSPAiME ahd tHdloall frark8 TTeRé tedti € be
orce actuator is a safety actuator to prevent

optimizeddnetasign tor drauniheritibdaaatenbersiogethento weieaod preloade
withouPErilorRisB 18P sBbRity SGANGHUMNE oPEMRP Bekiuttations.

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 primary 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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of a perturbation during stab-in. At full stroke, the
pi ston 30 holds the latch ring 20 centered to the
wao pwloss2srenber and ful ly open. The piston 30 PElH/URM03/026365
continuously energized throughout the stab-in
operation, holding the latch ring in its selected 20

the prifioPoehapbr PSR! SontER] nolort e LR, FLB8 oshing the
latch n@@tawgyzﬂ’&ﬁ th8 ?e&ﬁsbﬁéétﬁ’ﬁg} bh¢ tehddmiyMolsBERh nechani sm

the  best ce’ vector for preloadlng and
lroboié Embddemenh ribe tavear tubiiilah mﬁmbempa;a estbefupper end of a
ertur b i ncl n ,of

subseq 1A e e 2bd 25¢ bhbe LB andPet (%! 13: B 1§veffind of
riser adeﬂﬁe& 'té‘%&féridcupﬁﬁé\@’!yf 18 drilang vebsel lp @tk absteuriake! Mus, the

teeth to be optim'zed in design to draw the tubul ar

lower err@h@fethg g tieirlar merrdes of e eernesder mayibengywered into

postif BB, 6 PRl SRR o BBl g

the uppeerkbot theueeltheagirpember.bi as force against the Iatch
ring through the majority of the claosure

garsreHiametersaf dhe Bibulgy rra% eppkd: (1 .%@aug\%matﬁbme
-t
conlcalf%ﬁtef]%;%ﬂg%%’?ur gthlﬁﬁlr%ﬂe? §?§?ec%‘?\?§éts'e‘éillﬁg’\ﬁsegnlﬂ%}%’rs)uch

at1ons. es ety pl ston may a
as gasket 4 foraeaiieg betveememmmers HO, d 2rwieart thhe meoderdbare in latched

positionoi Adflopeaseal 3 T o BMPESESERa e85 B0/ Sg Sgdoad
shouldeﬂs215ahae|30r‘rﬁ@rdéd@@hmar§ may éMFﬁ%@a wile, slahepofile, as
piston may apply a force pushing

atc rmn
shownﬂoomthstend @mah forees betweaamngupngr anshl @mwtttdarsmear%ew .15, 12.

B8 SLBVERE B0k 1. fectifir KRS ndBIE Ry hodiBos i oward

and a rAloreeatisthe MMmayhecltdie al gisveon #non tie mner s&lerof an outer
adapted to extenduwardI}/toadrjlllcfpgf esse g‘ébthe

tubulangleaye €2 fesasiatksiding guef the pugesident ular
membér R PorfEl eﬂ'f IBW@r gFé ?ﬁar‘%)é D5 Iaﬂ%‘j"?"%eC\/V'ltﬁtrgference

position o omer menber

to Flgure Retisalippyer ea'tobloweag tum%rrmembelrs 10t h2 nlmpmovem@trmlr t he
unlatcmgﬁﬁpn&veh%pwg&% ner i a}ngtt(e)rtﬁe ?prptep ghérH er % of the
piston 70 and exhausted from the Iower chamber 78 thereof. Conversely, when
pressure is supplied to the lower chamber 78 and exhausted from the upper
chamber 76, the tubular members 10, 12 are moved to latching position.

Unlatching fluid pressure may be supplied through a port 80, while the
connector is moved to 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 tubular member, as shown in Fig. 4.

While preferred embodiments of the present invention have been illustrated
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coni cal tapers 47, 49 about their inner dianeters to

recei ve a sealing nenber, such 15 as gasket 48 for
waeakiomsg2bet ween nmenbers 10, 12 when the nmenbePGI/HEW03/026365

| atched position. In addition, a seal 22 may be

provided at the interface defined by |oad shoulders

11 and 13. The | oad shoullders may ,conpri se

wi d
in detailbit imappaisht that cier repdiFatans id AdRBIAHORS Phine RretdLed
emooniBSRUEABEEl i AHEL R TSRSt 3ot o
describé@® Ettﬁﬂmst@W@laryzanawdnauaxbtﬁermmdxﬁeam toghe pagferred

include a piston 70 on t an..out
embodibngns Ay mpEeTist e AT S RettanS nERuoH: Hggpringly
it is to bg! egéf)rgélsl Ln&@%téﬁ@ﬁ%ﬁ%%\‘ h’ﬂfdlfldﬁi@ﬁg %n@!%débtétﬁfrf@ arepgithin

I pressure c er . Wth reference

the scop® ofttgupres2nt inlventigypevhici i cﬂefwad mdbalf@.llovwa@ﬁ@i@sm

12 may nove to their unlatching position when

pressure fluid is 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 fromthe upper

chanmber 76, the tubular nmenbers 10, 12 are noved to

| atching position. Unlatching fluid pressure nay be

supplied through a port 80, while the connector is

noved to a rel eased position by pressure fluid

supplied to the I ower 30 chanber 78 through port 82

whi | e bei ng exhausted fromthe upper chanber 76

t hrough port(s) 80. An alternate enbodi nent may pl ace

the guide flank upon the |latch ring, and the guide

fl ange upon the upper tubul ar nenber, as shown in Fig.

4. Wiile preferred enbodi nents of the present

i nvention have been illustrated WO 2004/ 018825

PCT/ US2003/ 026365 -13 5 in detail, it is apparent
that other nodifications and adaptations of the
preferred enbodinments will occur to those skilled in

the art. The enbodi nents shown and described are thus
exenpl ary, and various other nodifications to the
preferred enbodinments may be made which are within
the spirit of the invention. Accordingly, it is to be
expressly understood that such nodifications and
adaptations are within 10 the scope of the present
invention, which is defined in the follow ng cl ai ns.
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WD 2004/ 018825 PCT/ US2003/ 026365 -14 5 Cainms 1. A
t ubul ar connection for connecting an upper tubul ar
woreoobersshavi ng an upper axis with a | ower tubRCHEDS2003/026365
menber having a | ower axis, the tubular connection
conprising: a latch body radially novabl e between an
unl atch position and a | at€hed to position; an
Cla'msengagl ng surface on the upper tubular nmenber for

’PUbStR'ﬁbeﬂH &oMéL“ﬂ@h foﬁé&ﬁ%ﬁﬁptan"wéébﬁu§&|@prr%mt5@rqeavmg
ower tubul ar | east one inner | oad

an uppél axik vdth 2 loverttiubuiaamaraberdiaving pdawer axdsidhedubelar east
tubul ar menber angled with respect to the axis of
connec?ﬂgcg RN one tubular 15 nmenber: at |east one outer

4 paeh boap lfa@iauy h@vb@lecﬂietm% drounlengagisiibrt ed atlatchast

~_one inner load flank on each tubul ar nenber to urge
position;he engagi ng surface axially toward the stop surface;

gﬁgh@lng ¥ 2k %%tthﬁg.l rﬂﬁ%ggt%ulgpm%ﬂ?oé?ffort %étéﬁﬁ?lymar

etub nbers, the parti
engagephontagith a&td&mmceﬁam ¢tnel lovgerrtablilar hgembmzar d

5’11“33&&@%& o be or@%q%,gggﬁ é.pt;lﬁaa Z%p ﬁﬂ)@ﬁ lanak on at least
one tub?ﬂ | REHRY %ﬁ?l@ﬂe\hnh Respfeet &N 8kis 6%% éMeQé’cth?é fibular

tantl al beyond the at |east one outer |oad
membe‘rl ank on the tubular nmenber axially adjacent the

e cone Bu e ferd, a0t 1 e Bl i RGP
inner Icfa@lrﬂdrﬁ@&# éb&'lg tdtigar mehder Yo DfgE Brt énighgimdefadeaxiallytoward
he latch body along a desired trajectory when the

the StOD&UO‘HCbody is noved radially fromthe unlatch position
O g

450 RS0 ROt B8 oo i arkR0ES! LR B
membdreN@ietpartiallyherofentingIhgmbeppriending radieilginwad subsiatitilly

d%pth of the guide reﬁ: ?(
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;
and

a guide recess in the other of the latch body and the one 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.

2. A tubular connection as defined in Claim 1, wherein at least one of a
radial length of the radially projecting member and a radial depth of the guide recess

limits movement of the latch body with respect to the tubular members.



10

15

20

25

30

l[imts novenent of the latch body with respect to the
t ubul ar nenbers. WO 2004/ 018825 PCT/ US2003/ 026365 - 15
wW®G2B4/0088231bul ar connection as defi ned i n C ai nPAT/US2003/026365
wherein the radially projecting nenber is at |east
partially positioned within the guide recess when the

l.atch bo is inthe unla,]éhepl osition and the inner
Boad fé'g?ﬁ?r §PBNeCHANAS 9‘3&@)% |§U8|3ﬂmo1m\"(h%e@5kﬂ1@rraﬁl?ﬂm

projecﬁﬁ@?ﬁ?%ﬁs 4t leAst HQH%W pBQi'ﬂBﬁ%& Wi@&e@{i{jg‘?g éé%b\ﬁégﬁ e

, er conprising:” on actuator axi DV
latch bady is inctbpawmiatelred pesitian @ndithd ynnerridad flahks hreradiaiivt speaced
| at ch bod veabl e by the actuator, the shoul der
from th&%ﬁt@&%ﬁdﬁlqﬁae the latch body radially outward. 15 5.
A tubul ar connection as defined in Caim4, wherein
the actuator is fluid powered. 6. A tubular
#onnettubHlag sonrestioacas defined im Glairh ur, furthercmmprisingig:

[ . f [ the | atch
BA ANA0H gl GRYaEieia BB 1o BlylRink 87
ashiaidsr anghe datoh body eamesiblé By the abiiatdt, BRd¥houlderangled
connection as defined in daim6, wherein the

t.ubyl a
to urge&ﬁﬁﬁﬁ@ y radialy pHiWsrdnpveabl e in respect to fluid
pressure. 25 8. A tubular connection as defined in
Claiml1, further conprising: at |east one el astoneric
Beal i Adubelabeonrdemtiones defincueihv@eim Uhehevdidlths actuator is
fluid neer}bgrs. 9. A tubular connection as defined in Caim
pof\’/ Plr t her conprising: 30 a bias nenber for radially
bi asing the |latch body toward the unlatched position.
10. A tubular connection as defined in Claim§9,
Gher efriubyiar cepngstivods definecon/Qalsd5further comprising:

5’%&% %Q&/e%@@a% mé‘r%bgr'?oc%'m&nsgecﬁe?atgﬁ rr.islc?f%lly inwardly, the

cam member having a cam surface angled with respect to the latch body.

7. A tubular connection as defined in Claim 6, wherein the cam member

is axially moveable in respect to fluid pressure.

8. A tubular connection as defined in Claim 1, further comprising:
at least one elastomeric sealing member for sealing between the tubular

members.

9. A tubular connection as defined in Claim 1, further comprising:
a bias member for radially biasing the latch body toward the unlatched
position.

10. A tubular connection as defined in Claim 9, wherein the latch body
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11. A tubul ar connection as defined in Caim1l,
wherein the latch body conprises a c-ring. 10 12. A
wao aivglos2xzonnecti on for connecting an upper tubCi/E82003/026365
menber having an upper axis with a | ower tubul ar
menber having a | ower axi S the tubular connection
conprising: a latch body F4di al | y novabl e between an
Compr'ﬁﬁ?étccﬂnﬁbosul on and a latch position; 1s at |east
one inner |load flank on each tubul ar nenber a Ioad
flank on at |east one tubular menber angl ed
ﬁés peéttubuiat hennadtionods detined in Glaim 1omé\etramharlatch body
.a fluid pressured cam nenber for urging the
compn§§§ @PP iy radially inwardly, the cam nenber having a
cam surface angled with respect to the |atch body, 20
at | east one inner load flank on each tubul ar

42| oad HbulAk connestiandas CoNBREting ALHBReTHERYE r%'@b@ahavmg
on uprf R SRR By d b el bl Bichepsh oot Ll

east one at ch "body for
connecﬁtlwagjm;gﬂs}ri@ at least one inner |oad flank on each

Jalsh pochgadiaby sieysel pelites 4 UhERH PoIE CE@EE.%

pos:tloHE”ber for sealing betvveen the tubul ar nmenbers;
radially projecting menber on one of the |atch body
ahlgashen@innendoad iantaon eashtiebylar m@ltpaarr giledd flank on at least

one Bt P ATy B KSR 1N g B8 o i AR opg fputer
membér; ank on the latch body axially adjacent the 30

prOJectlng nenber, or extendlngbradlally out
auflokd Brasstrad,carayBamben orraingAbe laf@h@%iutréidlaﬂwaﬂ/ardly, the

cam m%@%&%?w&%ﬁg%{%qrﬂce &5 \Afiﬂ‘n' B5bct 39S Ritth BBS% ¥ oh

recess 1 n the ot her
btleaist boelinnen ¢bad1ﬁaminen ca‘achhebd:labuiembereaﬂm& ﬂank on at least

one tub ey e B Ya 5 550 R TR R e i e
members;

at least one load flank on the latch body for engaging the at least one inner
load flank on each tubular member to urge the engaging surface axially toward the
stop surface;

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

a radially 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 one of the tubular

members for receiving the radially projecting member to guide the latch body along
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5 a desired trajectory when the latch body is noved

radially fromthe unlatch position to the |atched
weomiunissey a fluid pressured actuator axially POVESIINE026365

with respect to the latch body; and a shoul der on the

| at ch body noveabl e by the _actuator, the shoul der

o o35kt o b B Moo Yol B0 R B ositr

Sqtﬂ;}pri sing: a bias nmenber for radially
tmhe{%ﬁi‘%%ot e’'latch body toward the unlatched position.
B5uid pressurdnl hetuatmrmdaltyi roaveable efithiespeet tal thedateh body;
wherein the latch body conprises a c-ring. 15. A
nmet hod of connecting an upper tubular nenber with a
loMMRIuIder B thie 1aRP BERITORbYedlble byehE @@ teatoRths isheulder angled
positioning a radiall'y noveable | atch body radially
to urgeviieaich hadycragiallyasiivard. nenber; providing at | east
one inner |load flank on each tubular nenber, a | oad
flank on at |east one tubul ar nmenber angled with
Mes pegt tubalaricoanestiar as defiaéd ire@RimotR; fulbet campasing:

menber; providing at | east one ouyter .|oad, flan n the

Beiah Masaerdiog sdaky iagincriheietoh dwéawtar%ﬁ@ tinfalghed

Load flank on each tubular menber; providing a

radially projecting nmenber on one of the |atch body

and one of the tubular nenbers, the partially

r,0j egt.i menber extendi radially, 4 nward. 3

Bitost Avubdiaropapefin ondelfed BECRIm/L2 MMREP Be aichhagy

compriRBstad&@rihgt ch body axially adjacent the projecting
nmenber, or extending radially outward substantially
beyond the at | east one outer |oad flank on the

T A AT C

member, the method comprising:

and

positio

positioning a radially moveable latch body radially outward of each tubular
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 outer 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 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;
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-18 5 providing a guide recess in the other of the
| atch body and the one of the tubular nenbers for

WO emeiovdsey the radially projecting nmenber to geCTES1008026365
| atch body along a desired trajectory when the |atch
body is noved radially fro the unlatch position to

t he .l.atch d
i SR TRrss %‘ﬁgﬂa%f 8 910F Sy Blions of the
tubulaf ﬁ\%%bé@ for ritleiving the lfé%iléllytﬂr@jbbtm{g dlerabécto QLQ@Q the latch body

| anks, and to urge the tubu menbers axially

along a@i@anrqd taigctonhhen e Iahomb@%lé ragverkradially frm@a.wwatch
posmoiﬁ%ﬁ‘?g%ghgqgggﬂ@ éll?(? latch body radially inward

Ing a cam nmenber having a cam

S.Mglﬁg(tﬁe #toh @ddyiradiallp iveatilytto dngagel the cib Iém;dipnealmmbr load
vi ng the cam nmenper, axi al | V\Athr&@pegt to ﬁ
flank iy R n&@r@ytmfwtgéquﬁief Nkt aid BHIES Rt P&?rmeff\ grs axially
ition. 20 17. A nethod as defined in Claim
toward %&Purtﬁer conprising: providing a actuator axially
novable with respect to the latch body and a shoul der

(o0 A 38 SBhni A B RS PR B b
radiallp fvdrll @dmprises:

providing a cam member having a cam surface angled with respect to the
latch body; and

moving the cam member axially with respect to the latch body to urge the
latch body radially to the latch position.

17. A method as defined in Claim 15, further comprising:

providing a actuator axially movable with respect to the latch body and a
shoulder fixed with respect to the latch body, the safety shoulder angled to urge the
latch body to the unlatch position.



