. bce3ei fI (6ANTBF PRELOADED SQUNCH CONNECTOR Thi s application clains the

filing date of provisional application Serial No. 60/281, 8 i il
5, 2001. Technical Pield of the Invention This invention rjm’m,%’!ﬂmm%ﬂeral
to a connector for a tubular joint, and in particular to a conne ed
for air cans in subsea drilling applications. Background of thé®*"#ention

One type of connector for two tubul ar nmenbers has a box on “
tubul ar nenbers and a pin on the other. The pin stabs strai mmlm W “‘m
engagenent with the box. A split lock ring on the pin snaps i'ntQ,engagenent

with a groove in the box, |ocking the nenbers together. The pin and box can
be rel eased fromeach other by causing the lock ring to contract. This is

handl ed by rotating screvaéLr@A?EB\gba@@eqsccﬁnyke%P%teri or of the box. The
ct an €

screws have inner ends that conta pus ock ring inward as they
are rotated. This type of connector is sonetines called a "squnch" joint

connector. Thi $hik V48840 ki L oWﬁﬁw nd : equire
rotation of thzhltguétﬁlhggrtloﬁ]eﬂg@ﬁmsﬁ ﬂ@nedqp?&g%ﬁegrn' C gy%p?ﬂ%ggﬁ?& iV\|\/{e°\'/er, it
does resuf®/%83 &EnlledARil! 531280k. Because the lock ring has to clear the

groove before it can enter, sone slack or play results in the connection.
This presgnts a Ior_ol? emin ae | i.cati ons, such as subsea tubul ar nenbers
that are %ﬁ?—‘@é@@—&&&%ﬁa—@m nt nmovenent. In these applications, the
tubul ars are subisactention Rides ¥cheserbietorsBnhedisl Mt ARDbWTEPRIRSsh@hn due to
the cyclicg g.endi gé:]. Thi s is%%grtic.ul arl% ofb concern erﬁ net al -t o- net al
seal s bet REESUPRE BRI HERed IPAIF o ineybseq AHIPY 2BRISeHENS hvent i on The
connector of this invention has a pin adapted to be connected to one of the

tubul ar ng o \Eh igternal annul ar engagenent surface. A box is

adapted t t her of the tubular nmenbers, the box having
an internal anfokdypenfagemsatier fonrtvackubuleatmensberisviess a hexpimoraghdgberent

surface i fisidar mehBoR! i SPEROR TR behef. Stle ﬁingﬁyﬂr&o{tﬁa%«t! iﬁtdt*g.lég%gﬁqew one of

t he engagenment surfaces for engaging a groove in er of the
engagenentitgiihe 26¥s A eplitdesk fing of ShePHY ShaPsteiosenaagemeel with a awopen and box
are stabbagk bgabhghg the WRHGers ROsBtAEY. | Thd PRAAREbEX chR BePidleaséd \WRgE

menber is radially noveable after the |ock ring has engaged the profile to
a wedgi nge?&S?tgF'b Y [RURYRG tseloqe BRI (1R €ONKRGe @'l%ﬁl'l?é‘rd'eg%@’ LR $STRYS sur f ace

of the bowat Hive ltsdseash shaektdrior if thenivsxed Thetsveams hbge limtde éridagthand t he
gr ooved pEé)rItiaéteand push the lock ring inward as they are rotated. This type of connector
is sometimes called a "squnch" joint connector.
This type of connector is quick to make up and doesn't require rotation of
the tubular members since it doesn't have threads. However, it does result in
some axial slack. Because the lock ring has to clear the groove before it can enter,
some slack or play results in the connection. This presents a problem in
applications, such as subsea tubular members that are subject to wave and current
movement. In these applications, the tubulars are subject to load cycles between
tension and compression due to the cyclic bending. This is particularly of concern

where metal-to-metal seals between the pin and box are required.

Summary of the Invention
The connector of this invention has a pin adapted to be connected to one of

the tubular members and having an external annular engagement surface. A box
is adapted to be connected to the other of the tubular members, the box having an
internal annular engagement surface that receives the pin engagement surface in
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Brief Descriution of the Drawings FIG 1 is a sectional view of the

"connector of the invention, shown fully made up with the lock ring

unconpressed and the wedge ring in the prel oaded position. FIG 2 is an

enl arged view of the connector of FIG 1, showing the lock ring and the
wedge ring in greater detail. FIG 3 is a sectional view of the connector
of FIG 1, shown prior to installation, with the | ock ring unconpressed and
the wedge ring in the retracted position. FIG 4 is a sectional view of the

t t al | at ith t | ock
conpr essei RRRonsaeRARY T Adbln el BiduBRed, B fope sl they Enodgefteng
sect i onal swifangs 6r engagiwnm gotayed pioffie @ the ol:hlaomhtméuedgtagemast surfaeb o, Wi th
the 1ock locRne AR HiERECsABhethlPad BAYSN hl%hok By %@&PBE&E g, position.

FIG 6 is a sectional view o & connector or T hmredi ately
prior to rel eabewedga Ehewden isclocatedgon dherrinsed wedpet h‘@rmtmrklsr |raglaHyeI ease

screws aChkwE@&le aﬁte@ thé I&kaﬁnfMaﬁr&%géﬁcﬁh'eoBl%ﬂlé’ | gyv Ofyy g&itl

enbodi nenté%ﬁ wedge rlna the invention, shown in rac

posi tion e Pelyvesastls weres sheu'dae anﬂxﬁem%wgm@@celof Q‘e EP)S |Th'§13t rate
a connect eduséd slaek BS bé lieheved Petd@en tAER ringtdndithe SrodvéprémBe, Connector 10
generally conprises a pin nenber 12 that stabs into a box nmenber 14. Pin

menber 12 has a pin nenber inner bore 16 and a pin nenber out er engagenent

sur f ace 1BriePiDesgription ofitherDiawings6 i s concentric to 2 a | ongitudi nal

axis of the co C 1 u urf ener a tapers from
a downwar d fachr?ﬁ; {pﬁgn % eOcltEIIE ngb?q{)th% %ﬁfwe 8§e° %%e 'BY EWOL?}“B&P fag
slightly owedeod withelheglogk riangt enpompsesyed arfd Hieowedds ridgginethe pneloaded/e to a
pl ane per%gmié,pul ar to the longitudinal axis. The intersection of pin

W

shoul der th pin menber outer surface 18 is closer to pin nose 22 than
the inner peri E,Iﬁigrz),ls(gn ?nla,rged view of the connector of FIG. 1, showing the lock ring

and the wedge ring in greater detail.

FIG. 3 is a sectional view of the connector of FIG. 1, shown prior to
installation, with the lock ring uncompressed and the wedge ring in the retracted
position.

FIG. 4 is a sectional view of the connector of FIG. 1, shown during
installation, with the lock ring compressed and the wedge ring in the retracted
position.

FIG. 5 is a sectional view of the connector of FIG. 1, shown during
installation, with the lock ring uncompressed and the wedge ring in the retracted
position.

FIG. 6 is a sectional view of the connector of FIG. 1, shown immediately
prior to release, with the lock ring compressed and the lock ring release screws
actuated.

FIG. 7 is an enlarged sectional view of an alternate embodiment of the
wedge ring of the invention, shown in the retracted position.

Detailed Description of the Invention

FIGS. 1, 2, & 3 illustrate a connector 10, constructed in accordance with
this invention. Connector 10 generally comprises a pin member 12 that stabs into
a box member 14, Pin member 12 has a pin member inner bore 16 and a pin
member outer engagement surface 18. Pin member inner bore 16 is concentric to
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'shoul der 20. Box nenber 14 has a box nenber engagenent surface or bore 24
*and a box nenber outer surtace 26. Box nenber bore 24 generally tapers from
an internal box shoulder 28 to box rim30, to mate with pin nmenber outer
surface 18. Box nmenber outer surface 26 is concentric with the | ongitudinal
axi s of the connector 10. Box menber bore 24 may have an upward-facing
tapered stop 32 | ocated near box rim 30. Pin nenber outer surface 18 has
two circunferential seal grooves 34, 36 |ocated near pin nose 22. Primary

seal gr OO\éeIoaﬂl»tudlﬁ’é]aé)@éjoPEt@@énﬁe@toﬁ“1'b n@ﬁﬁn%?nbe?@f&éle&r?d'&eei@ﬁél%ﬁwc seal
ring 38. Backu;? sea Igc%ted farther frompin nose 22, carries
1S

an el ast ol &M Frﬂ?%@é’é‘f fﬁf'”gS%' PHIAG" 33 tARPIPER G240 IR 8BPY!RYI 3P engage
box nenberis bigtely2cbnical, et 8t a tpperna@igie sLabodtnts dehirek uplatiedikto a Hehect ed

di st ance shoul der 28 tho h_the referr ment of
the T nventenrendl SRy 8kne BRd S haraln S REFSGRR SRS A B ay
be positi omadbert outer swiacel Ik it ¢loges to npnt hesa:aartbm tre ker Pariptezy mbmpé) it
will be U@;ﬂﬁulﬁ% by those skilled in the art that the sealing
capabilities o 1e connector are not crucial to the invention, and the
seal elenents r?ﬁ’ii BeMBaT 14 &as @i hnomembep £neagrRinentavriape °§@9|iﬁa%fanﬂﬁe

i nventi on. boxAJnémbe.mBL@Ir stueraa@tzal 862! rherRber Horféezmsg%ﬂefamwgbeﬂsh@&n an
el astoneri.c se b outer_ surface & al so has a circunferenti al

| ock ring "$FEBRY °’&§h?‘6%%ft?é9dt°a?9p)‘rr6f£|3r9att‘éf'§?t?nw N iJRARRE PSR PUERRGR L er 20
and pin n@e @@mbeecdutér Barfgeed @Beisd 2ortastri Witbk thid MghgitubindB akist veeme | t S
upper and | 0 nd. | roove. 4

frusto- coﬁloﬁx%%r #ﬂ & ,InQ tg??eé%“p m% é’lg'\rlm% ¢ oas@rfof'ngﬁ?%erﬁ%gép%zet han

t he inner ltp;@teqamyboxmmﬁorl ng groove 42 carries a split lock ring 44. In
this embodi menty, |Gk 'dﬂugef\r A4,k ai gl%nﬁésat»{l Sﬁ'ﬁ@p&ﬂla@rseél r‘c\ié\%i:sﬂacid on,
vmthalockrlnglnner surface % ring outer s ace 48. The

di st ance BREIRELACITRIR NOPH G2 nwénarymeﬁhe'@oxe %n@qamdpwgtomm dese gRf ace 48

defines tf&arrre@,ohrama&.ﬂah@ﬁees%m Rhg |3@Ck85dk[lﬁ 4t gleRCk 36| MtatldORVReA FroliRs a
radi al depth géer t han or dial _thickness of |ock ri ng 44.

Lock ring pll'hn AR 1aNt ?/ag;gmegc 0 Q'chﬁ‘/"@@“f’or%‘?aﬁgr"lgeé? RrE LR 4% out er

sur f ace 4&eamnglyeerﬁjﬂge5)2)xmmed1m1®d1’e 2g tb kreate 8 prindang sdél aﬁwmdatc,eﬂ d ock
ring rib C 0, nt . 52
| ocat ed o%g E‘Jr??t%'l‘ép"’n‘&é rfrgur % J?\%g@%‘f 2801 Atclat}\r}gﬁéﬁ axr%%Feﬁm\ff grngtr’l%{'%% Kfock
ring 44 vmoﬂthﬁ lmmnomdtﬁ}loges)@e@l elemeea‘@x Sﬁdﬁtﬂ@r Afopee odtidras bk maynier teeth

56. When td&?lhﬁﬁ@%@\%ﬂ&@ I'oéattdr'lgll’ﬁ bR ohiRectdroGls. I iFy hteﬁ\%ljg 3¢ AMogge box
menber teeth 56 to prevent axial novenent of box ne relative to pin

member 12 ”“@ﬁ@dclb’nmoﬁﬁusﬁ'i'i%ﬂbtheoﬁrt Ff&mhﬁusw'wcway'"%s aftthe.%aectee)ck ring

44 is a Spiré thot @L&khanedhélun@edtm; aﬁarth@@atalr alemehtdMay Bebhiitéd MLt On to a
fully contrac its nﬂtural gosmlon

44
the | nnor GPAREESTORthE GERPe hine Teab S Apr kfl-oraelh e aplifkbd: o
pi n nmenbensé? ratbercthah letestdroeric saatsg 44 protrudes radially outward from pin

menber outer sy ﬁu%ﬁ]bjefou $%GH°§8 ﬁ%i%ﬁ 1% QF&WéTe%%EPr’aék ﬁng}%c{’i} pth
great er than or equa 0 e ra I a ness (0} _I’I ng
i nner sur flegatedi@parexigptale midwaybetweed pifi %hoaam,ee 28vang Hip amq ALk Legkaing i b 43

in the natgdsgle Qoﬁésté Rk ring &b 4?E&Nebﬁgks%pblsarfnd1|dv0ér‘é93§ r agthede Lﬁ:'ﬁer
illustrated in FIG 4, the inner di aneter of rlng{ 4 i s equal or

only sligRNAyloyre&pds of Hpove AR arRHEYStercanisele W'ththﬁl of ﬁ’éﬁﬁ@?heﬂ bq"PQ t he

ful'ly contcfo3et edpipafise I2Qrtha|h m&rrnleﬂgempsrreey swtli #@0g g4&oue842 tareds atspliy
adj acent to, lock ri er sur

: rin I mgl t,gek Ji IS @reéjla%hs.a 0SS— .
circunfer ?ﬁkl ég\ﬁéd lihlsn‘@ ?%H'\?é" 8 583t | SRS At &€ gﬁﬁééréﬁf £0 pi n
shoul der Z6ctiongdgth ailock gngdwer SBrfaces 4 amldgéoqkl rigg gnier\serfiapedB. stlind ace 60
and 2 WO IANY fock M nAt A7GEe 47 ol BoP MY IR, habORIdcRRE | e
upper surface of we ring-groove groove carries a wedge
ring 64. Mg@lahthgkrmﬁsl% lcecbprmﬁ‘tmlmkymge@rpav@ﬂ @laslarradnabggptbes@eatgru
having a wWR&lO6r &40 td m@erradﬁawﬁ.a&r%s@@f loBk WRE9AQ. NideM rylel haald bRefitP8r a
wedge ring upper surtace 70, and a wedge ring |ower Surface 72. Wdge ring
| ower surface 72 is approxi mtely perpendicular to the |ongitudi nal axis of
connector 10 in the first enbodi nent.-3Aédge ring upper surface 70 is at a
selected angle relative to wedge ring | ower surface 72, such that wedge
ring inner surface 66 has a greater axial extent than wedge ring outer
surface 68. \Wen connector 10 is fully made up, wedge ring 64 is |ocated
bet ween box rim 30 and pin shoul der 20. Wedge ring 64 has a sel ected radial
thickness that is less than the radial dinension of wedge ring groove 58.
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‘Wedge ring 64 is a split Cring that can expand from a prel oaded position
"to'a retracted position. Preferably, wedge ring 64 is inwardly biased, so
that it tends to nove to the retracted position. In the prel oaded position,
as shown in FIGS. 1 & 2, wedge ring outer surface 68 is approximately flush
with pin nmenber outer surface 18 and box menber outer surface 26. In the
retracted position, illustrated in FIG 3, wedge ring inner surface 66
physi cally contacts wedge ring groove inner surface 60. Wdge ring 64 al so

has a set gRfovas ftalin@Beth 59e80Rs %ﬁfé?vﬁjrfgée QYENA Ye RREGO DA ok gt ifRer
circunfer ence of the connector 10. xpl ai ned bel ow, actuation screws 74

al | ow wed§efaqerp M°W95@t?ﬁ}9@ﬁr'ﬁ%f'ﬁé@n t he prel oaded position and the
retracted posi Lédknrind3eils ma&ﬁreratés m @rc&ﬁtfer@hnablogr’éo\vd B2 16QIEABR 166 eWs 76.

Lock | t d || 1 ] t th
50 cvenlghg SR RfEE 4 (haRvErt SN FEkte Rt otigRk chBers PR T e s oen
in FIGS. graqava 42l oddx mentber bboea24 has bexsnensben tebthbss.| deneatie abnbértorsanme

axi al posi i ri e
operat | onhhc%m@zt e ?8 I&?I ﬁée&ﬁ@tsgl ggfof(ﬁﬁustﬁ'regt%eéép{ S%B%I aléggnﬂ Bef or e
pi n nembepxiab @Q‘éﬂi@eﬂtntoé box member 14 relaivR e npinda4nembem 12 s Qher al

st at e andcgHrRiuratidRs fé@gt@},hy4qqﬁy@5gu{,|§@m pi n nenber outer surface 18. Lock
ring inner surface 46 is spaced a sel ected di stance avva\ééfrom lock ring rib

43. \edge ringl@k rigg;4¢ tsné $Ritr &ct'ea%dmgt FRah, capy eantiRsh JEem i hgattaler
surface 6ﬁos.norptty5|f@|a) cmfsceeatpwttdm VWRHEE Iddk MhgO4P ViR itsmetlral pokities, 60. As

in nmenber, 12 st nt.act betwee tapered s 32 and
Ioock ri ngErbelJTE?rg S ?Jﬁf?( rb’tgc&'sﬁé‘é%b?ﬁt? tﬁﬁ "?rberr%% oot R "E%'Hﬁ’?"gct ed
posi tion. 1As settowmati leckirtg 44 probkdes mediddy wutWardeﬁmnnpmnmeh'é)eccmlteract ed
osition I . Iof nt to
Pock 11 ngo e e, 5 s Bbudile 10ing YhoRt Ao e £ Py Bk MIBEET
Al t hough théhgradial Fteékreﬁ%@&lﬁ@wnef4‘bh'eclf HPentnen suﬁeqm&éslSasptaageraed st op

32, it W kdlefgd dift@hcet élwéyh%% ek ArRdrib 3 heurr ﬁathmtpoetutsﬁr WPBA 1G4 ati ons
are possible wt holgyt gqntEagrtl n fromthe scope of the invention. For

exanpl e, A8 4¢dard @sdbrtiaget BuFiGo 4 éh%i"?ﬂﬁr q'qm?%éombé'ﬂgi ng or

el sewher e4ifis d@&llrta,béreonh/\SI@hWehﬂér fthdn, the ivfee @igmdtenos pinZdembaches box
shoul der ositioned teeth 54 are

b .
1 aned wit B0 sehBerd sbbhoncBeP BBk hiRGUsae P I InBRit SrERy
contracteth pgbrmgmﬂp 43 the uncontracted position and lock ring teet h 54

will fully engﬁ@e Qﬁ) sutrf%@é r185|ﬁ3as QrE\‘.@rﬂFérE'&ua"t‘?%é%' e Cﬁw& ?FH?:\’/S

bet ween box me ring WI Il be

in seali n@cwﬁt'mewttew s@wcmtnt?epmu Wtdegt?@f ad¥edpe righGEOYESGBABE 12 is

}‘? ult I %/ st ableege r.n@ Qrdu¥s .m%ttsetfa&élso Ahl Bakédye w@mvgfbwr@uﬁaéwei.l pin’ ot at ed.
otati on O

f lon scre bears agai nst p|in reces ce 60 and
causes el 6AMpEStlE FinshaHacs of WEPE THBRETE B8 o MBS S8 oaded
posi ti on gtdovsts8adaeided mwéldg?e rihg 64s wedgering 16¢ i64pproxipsatelytractadgdilammr d t he
pr el oaded Ig r ve draft
angl e of gl%%s%&%%d h%U g\%ggg‘?n\fge@fe 'il\%ﬂ'gagc&r égae%éd& rmgS@'ﬁefgg't%és
tensil e agBap Weﬂgeerlngengpefgsurtacgé@araaﬂea pledgersinbdowen sunfiabebd. edger 14.
Thi's tensihg 1BwbmbultfieCs: fib l2Bbr FRARS paiBkndikhial t3AE oAt HRRRN ah@Cks i N

teeth 54 and box nenber 6, then generates a preload wthin connector
10. \Wen GRIHgsar| Hy '6LFﬂ‘érf'r§E|reF%R9é'"B@tr s Wedgening t4PPST FURBRHE0 BuBk@ surface

18 and bogelaaa@ehge%et.vswamge 2fhg IG\Q&nﬁﬁ'f&é 720 suén fHHt'Wéd@Edﬁthﬁn&nd

prel oaded,_ To ase con ect or n scre ed to nove
wedge ring" %‘% %} Pt e 95 ro%fﬂ%'de’%f)%tl ﬁ\aB S HR9I LY Iowfer p@si %Qﬁ? Next ,

| ock ri ngcoreleetselOsisrfailg NidGlears werlgat rird, Geammcat;dl tween bgx 4dn 30 amave from
t he uncon t r S in FIG
6. Once Igfnaﬂoﬂ%ep%? wﬂngghé?bﬁ #‘ég?%?%&@%&%%ﬁ thén%eltegﬁly%gnd box
menber 4th¢algpdl@édpmnsm efpegdge rig@rogve $8.ustrat es an al ternate enbodi ment
of the invention. In this alternate enbodi ment, wedge ring 64" has a | ower
surface 72 that has a lip 78 extending axially away from pin shoul der 20'.
Lip 78 engages a retainer groove 80 in wedge ring groove |ower surtace 62',
hol ding wedge ring 64' in the retractdd position, with wedge ring inner
surface 66' imedi ately adjacent to wedge ring groove inner surface 60'. As
pin nenber 12' stabs into box nenber 14', box rim30" will contact wedge
ring |lower surface 72. This contact will cause wedge ring 64' to nove
upward into direct contact with pin shoul der 20'. \Wen wedge ring 64" nobves
into contact with pin shoulder 20", lip 78 will disengage fromretainer
groove 80. The resiliency of wedge ring 64' causes it to expand radially
fromthe retracted posi tion. Wsdge rlng 64 Wil | move away fromwedge ring

S Y ~ o~ b - o ) o o




'Clainms: 1. A connector for connecting two tubular nenbers, conprising: a
"pin adapted to be connected to one of the tubular nenbers and havi ng an
external annul ar engagenent surface; a box adapted to be connected to the
ot her of the tubular menbers and having an internal annul ar engagenent
surface that receives the pin engagenent surface in stabbing engagenent; a
split lock ring nounted to one of the engagenent surfaces for engaging a
grooved profile in the other of the engagenent surfaces to |ock the tubular

menber s toget heyedde rmges@isrh §;ﬂ|€| cb@.xg B cBh @bﬁm froaed ﬂ%foad@d pBslasn ehoul der

on the pin; and a Is radially moveabl e after the |ock
ring has @H&H’@é@dtqﬁ’é't%f‘ofp rFf@r"’ltBy d”%g&ﬁgﬁ MyoH &SN %’PB?{VMSQQG%@FG\Eetﬁ"‘F%e wedge
slhoul der adSId‘\cﬁ/erte\Ezzé lrétgacsw pesitornfin tthe phdvaded. pquhnﬁnp@ﬁﬂ&Mrorn AGSOIL & ngdt 0
claim1, rejn ile n 0Si ti t.he wed rOVI es a
orce compaisod By ekt 8 s Ao RaShptel iyt SultBRE mFBS e e
opposi t e auifate B ae«zbtbpmmenhtmmueammmés 18.thg metramnemWﬁtwn,atthademg to
claim1l1, f ri Si ' bl e
IS, BRI Al i AP EorbaL etoBBNAlrbYy b

from an exterl he box to nove t d e ne to the
wedgi ng p&YTTacHR0- Zlvedﬂﬁé'flgo%ét%’d\aséc%ﬁsrfﬂ|aﬁ'glaf'©n @Féﬂﬂﬁ'ﬂi Sc'imér?éi gvenbhe wedge

shoul der lsga@w a.LduMdsweﬁcdrﬁ@naﬁceeoﬁmn@Ic@hn@d%&a%rren&s %sabufaméa Bdiowhe pin

and faces rimof t 0 t he box an in are stabbe et he t he
1 Conpr EIUAHON RS ZE: FGML BERIT A of 18 BOIOvER PR HEh s BRI |

conpri ses pasitiph lahd el gtractetigpasitian. ed by the pin. 5. The connector according
LA L e Ramblie1 I RHOS SOkl HR ol SeRALLL N E RO G L LRT RS, annu! ar

engagenent surface or In"and faces Box and
pi n are stsatesd & argdodated amﬂy !petweemnpx mginmer thathr3sa evemy spasedareunsf t he

box, the wrdqg. %{g:%roia% Br idD @Céeeﬂeuﬂ FiRls2li ¥€2! RcRafly ot her
such t hat an axl?ﬂzjfél“| | stance I-%et ween t 3
release screws 76 will be located at the same axnal pOSItlon as lock ring 44 when

connector 10 is fully made up.

In operation, connector 10 will be installed as illustrated in FIG. 3. Before
pin member 12 stabs into box member 14, lock ring 44 is in its natural state and
protrudes radially outward from pin member outer surface 18. Lock ring inner
surface 46 is spaced a selected distance away from lock ring rib 43. Wedge ring 64
is in the retracted position, with wedge ring inner surface 66 in physical contact
with wedge ring groove inner surface 60. As pin member 12 stabs into box
member 14, contact between tapered stop 32 and lock ring outer surface 48 forces
lock ring 44 to move to the contracted position. As shown in FIG. 4, lock ring 44
will remain in the contracted position with lock ring inner surface 46 located
immediately adjacent to lock ring rib 43 as pin member 12 continues to stab into
box member 14.

Although the preferred embodiment of the invention includes a tapered stop
32, it will be clear to those skilled in the art that other configurations are possible
without departing from the scope of the invention. For example, the connector can
be configured to land out in the wedge ring or elsewhere if desirable.

As shown in FIG. 5, when pin nose 22 reaches box shoulder 28, lock ring 44
will be positioned so that lock ring teeth 54 are aligned with box member teeth 56.
Lock ring 44 will expand from the contracted position to the uncontracted position

and lock ring teeth 54 will fully engage box member teeth 56, preventing axial
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‘shoul der and the rimis |less at outer dianeters of the pin and the box than
"radially inward al ong the wedge shoul der; the wedge nenber conprises a
split wedge ring carried within a recess on the pin adjacent the wedge
shoul der; the wedge ring having one surface at a mating inclination to the
wedge shoul der and anot her surface at a mating inclination to the rinm and
a threaded nenber that engages a radial threaded hole in the wedge ring,

t he threaded nmenber have an inner end that abuts the recess in the pin and

pushes t henpRAGMt rbbweernashxafhbbhbe%%hé pifhianitee 1‘&9d§éal?9m80§d Li®B-Mhen the

t hreaded nenber is rotated. 6. The connector according to claim1, wherein:
the wedge 4Sh¥HiiPgdp SF@'“&)GOQFQC{}WétBaQS’éd“?'T‘B?ﬁ'f‘ﬂ%’ SHifage 2 engagenent surface of

t he plhn andhf aQ‘Bﬁ:e@uf triéhﬂfertlhﬂs tmw stdedtine tkz?amanﬂepm @d”t@ati:‘dnaétb@ﬁlsh
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position. Wedge ring 64' will move away from wedge ring groove inner surface 60’
to the preloaded position. In the preloaded position, the resiliency of wedge ring
64' causes wedge ring 64' to initially move slightly farther outward as the tubular
members initially bend cyclically, wedging wedge ring 64' between shoulder 20’
between rim 30' to take up axial slack. In the embodiment of Figure 7, both



+10. ' The connector according to claim@8, wherein the wedge nenber conprises
a split wedge ring having a first surface that nates with the wedge

shoul der and a second surface that mates with the rim an axial distance
between the first and second surfaces being smaller at an outer dianeter of
the wedge ring than at an inner dianeter of the wedge ring. 11. The
connector according to claim8, wherein the wedge nenber conprises a split
wedge ring having a first surface that nates with the wedge shoul der and a

second supkage sthlaaFdeFrai(?SaHH tdnt 5@ sremshawna& aeify INANEE RAfNEER the first
and -10 second surfaces bei n% smal l er at an outer dianeter of the wedge

ring than!o9gitydinplds ofing FRPRECYF t he wedge ring. 12. The connect or

accordi ng to cireé nhntioh et ﬁighuh&anmestganmberTn@mydgﬁgsmnmhdaumdge ring
carried vvlthl n ess he and wherei n the connector furfher
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and has awedgmgrmemtjert isaeadihutrevediéo pheweedginh eposidioa smdt ie apoeslsiblenfromedge

ring radi %A xxrtgHw@met@o; h@miE 9L ﬂﬂzeﬂﬁéﬁ %s&aeysﬁ%ﬁ%fhl&%ﬁ%@&qn TRRpPEr is

r ot at ed. e connector according t e ‘menber
conpr i ses U obile iaines yit Eh%@@esqﬂparer\magbosﬁ M'e@allnrﬁhécﬂfb\m%'h'San‘?te@ess on

the pin; amstedhButels BubdptibRMBOHrRS [cHAR R witUTR [dep8RingFrdlR RREGLAE b P ON
t he seconq}surface of _the split relhr;glﬁt hat en&eges a retajner located in the
i

recess totM%eti™eRtiohe [REIGRTRIRG th 85§ RQVEeRH tpFae¢ She JRtk Mrgnt® pin and
box stab mgatyhamtraat cobiidclie handed g menwedmﬂ@e&ewge wmn@b Sak hgﬁ@r of the

d i hes  th | i | | . t I
from t e PRlRf iR ok i SRehts Uage ™ fgots o Phetd Fomethel fefdos &1 on.
14. The cdngectier wedgoridg nayreves ateathreajedfsmtlhairrotmmr therméo reletder é@ded
rel ease mpagel rlﬁﬁ%Hﬂ%ﬂ?&%&h&‘)nm?t @a’&%llb%?&%@ daé?m'uﬂgﬁéou%pbtﬁé‘% eogpges the

lock ring to” pus ring froma Feased
posi tion RhEe scHrvis eantae thp lupRrer pertign r?fé'mjloﬁbimﬂc?"ﬁ@l{?bllﬁ edlialfydnwaridr om each
ot her. 15to theGRI¥AGED pésifie. connecting two tubul ar nmenbers, conprising: a

pi n adapted to_be connect ed to one of the tubular nenbers; a box adapted to
be connected t§ PPRENGE AENRYVE, e WEHIR WWHﬁ%’F‘Q"'S‘TWQHWt%%‘i heHtheNyor e
t hat receawasy.t he apfuithen aiteaidtivegtiengadesremdmbdrhie bedigrobsily cgriad gn @oved

profile; cavity in the box so that it can move outward to be fully recessed within the bore
of the box to allow entry of the pin. A tapered wedging shoulder is formed on a
portion of the pin that locates within the bore adjacent the wedge member. Once
the pin lock ring has locked, the operator rotates wedge actuator screws to cause
the wedge member to move radially inward and engage the wedging shoulder on
the pin. This causes the pin to move axially relative to the box to preload the
connection. The pin wedge shoulder could be oriented to provide either tension or

compression preload.



‘a split lock ring nounted to the pin, the lock ring snapping into
endagenent with the grooved profile in the box when the box and pin are

st abbed together to | ock the tubul ar nmenbers together; -11 an annul ar
wedge shoul der on the pin axially spaced apart and facing a rimon the box
relative to a longitudinal axis of the connector, the wedge shoul der and
rimbeing inclined relative to each other, resulting in a closer axial

di stance between them at outer dianeters of the pin and box than farther

i nward; arcaiwddl ar recess located on the pin at an inner portion of the
wedge shoulder, the recess having an jnner wall facj n% outwardly; a split
wedge ri ngd- IERNEGIBENEOBREEHNS tRJYRUIBRBIATRES FRAEESF i m  the wedge ring
bei ng out war dl y piveaasgibe té b@ﬂbr&\ercfﬁﬁmﬁdr@begbs'tlﬁH#M‘rl rgémbh@darnelﬁ%%ﬁwgtam a g
wedgi ng pQsjtign. in._en enent wi.th.the wedge shoulder and the rimto wedge
t he wedge%§ ecr)ﬁ%?gpu'gﬁ 9@%&"}%"%15% it from each other; and a threaded nenber
t hat engages aatbrxeadapdehdd dei connheteddddberather afhthehtububan meamberseatl t hat
abuts the RBiinql4h i t gl ' to the
nedgi g PO B e R Rt (P S Wi o bRl

t hr eaded FEHBE INSEIMNRLRA288MEPE from an exterior of the box. 16. The
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profile in the e rimis selected sg that 1ock ring

bore of the box t h
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retract ed nposbdrs esgetter. asTthe paoamebd0areastsisedi together;cl ai m 15, further
conprising:. a eaded rel ease nepber .secured to the box and havi ng an
i nner end that tag/?]eg geSgW'ﬁ%r ek '?'lnhganfjo push the lock ring froma | ocked
position to a peVetgecuember thagns varkiallyr moueabde affemtheolack hieg fham eagdgdsbx to be

pul I ed apgpd & e2ahweidIRY ;})io%ﬁionA Qa%eft\%erﬁwgfeh-g@%hw\ﬂelt YRyl pr

menbers, conprising: (a) pro I'ng a connector havl ng pt n on one of the

t ubul ar nERAsENG sUHaeHY thA bPXe ot her of the tubul ar menbers, the pin and box

havi ng annul ar engagenent surfaces, a split lock ring on one of the

engagenent, syrfaces and a grooved profile on the her engagenent surface,
Rou drefaes e avecging i

/ e 0 |
a wedge s FONRRCOR AN AR A ¥, 1EiSTRIBIVRilS 18the & sitign: tRE nal
axi s of tlvedoenachiarproddes a foved gempemdne ito tiavedge steadilddrityndioy eapligh - 12

(b) st abbiyg, L e, LORAISABRL S ARES AL UG RLTo@RH DOX together, causing
the lock rinhg to shap A0 engagenment W the grooved profile to | ock the
pi n and

3. The connector according to claim 1, further comprising a threaded member that

is manually actuable from an exterior of the box to move the wedge member

radially into the wedging position.

4. The connector according to claim 1, wherein:

the wedge shoulder is axially spaced from the annular engagement surface
of the pin and faces a rim of the box when the box and pin are stabbed together,
the rim comprising the reacting surface of the box; and

the wedge member comprises a split wedge ring carried by the pin.

5. The connector according to claim 1, wherein:

the wedge shoulder is axially spaced from the annular engagement surface
of the pin and faces a rim of the box when the box and pin are stabbed together,
the rim comprising the reacting surface of the box, the wedge shoulder and the rim
being inclined relative to each other such that an axial distance between the wedge
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‘box' toget her; then (c) noving the wedge nenber radially to a wedgi ng

' position wedged between the wedge shoul der and a reacting surface of the
box to renpve any axial slack between the | ock ring and the grooved
profile. 19. The nmethod according to claim 18, wherein step (c) applies a
tensile force between the pin and the box. 20. The nethod according to
claim 18, wherein step (c) conprises noving the wedge nenber radially
outward. -13 . A3. A A@ Af. A@ AS. AS. A@ A@ A@ A, . Ay. AyGc6Q&?z D N
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pushes the wedge ring radially outward into the wedging position when the

threaded member is rotated.

6. The connector according to claim 1, wherein:

the wedge shoulder is axially spaced from the annular engagement surface
of the pin and faces a rim of the box when the box and pin are stabbed together,
the rim comprising the reacting surface of the box, the wedge shoulder and the rim
being inclined relative to each other such that an axial distance between the wedge
shoulder and the rim is less at outer diameters of the pin and the box than radially
inward along the wedge shoulder; and

the wedge member comprises a split wedge ring carried within a recess on
the pin adjacent the wedge shoulder; the wedge ring having a first surface at a
mating inclination to the wedge shoulder and a second surface at a mating
inclination to the rim, the wedge ring being movable from a retracted position
within the recess, wherein the first and second surfaces are out of engagement
with the wedge shoulder and the rim, to the wedging position, the wedge ring
being biased toward the wedging position; and

a depending lip on the second surface of the split ring that engages a
retainer located in the recess to retain the wedge ring in the retracted position until
the pin and box stab together, at which time the rim engages the second surface of
the wedge ring and pushes the split ring axially to cause the lip to release from the
retainer, allowing the wedge ring to move to the wedging position.

7. The connector according to claim 1, further comprising:
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a threaded release member having an inner end that engages the lock ring
to push the lock ring from a locked position to a released position when rotated to

allow the pin and box to be pulled apart from each other.

8. A connector for connecting two tubular members, comprising:

a pin adapted to be connected to one of the tubular members;

a box adapted to be connected to the other of the tubular members, the
box having a bore that receives the pin in stabbing engagement, the bore having
a grooved profile;

a split lock ring mounted to the pin, the lock ring snapping into engagement
with the grooved profile in the box when the box and pin are stabbed together to
lock the tubular members together;

a wedge shoulder on the pin axially spaced apart and facing a rim on the
box relative to a longitudinal axis of the connector, the wedge shoulder and rim
being inclined relative to each other, resulting in a closer axial distance between
them at a first radial portion than at a second radial portion; and

a wedge member located between the wedge shoulder and the rim, the
wedge member being radially moveable to a wedging position in engagement with
the wedge shoulder and the rim to wedge the wedge shoulder and the rim apart

from each other.

9. The connector according to claim 8, wherein the wedge member comprises a
split wedge ring.

10. The connector according to claim 8, wherein the wedge member comprises a
split wedge ring having a first surface that mates with the wedge shoulder and a
second surface that mates with the rim, an axial distance between the first and
second surfaces being smaller at an outer diameter of the wedge ring than at an

inner diameter of the wedge ring.
11. The connector according to claim 8, wherein the wedge member comprises a

split wedge ring having a first surface that mates with the wedge shoulder and a

second surface that mates with the rim, an axial distance between the first and
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12. The connector according to claim 8, wherein the wedge member comprises a
split wedge ring carried within a recess on the pin; and wherein the connector
further comprises:

a threaded member that engages a threaded hole in the wedge ring and has
an inner end that abuts the pin in the recess to push the wedge ring radially
outward to the wedging position when the threaded member is rotated.

13. The connector according to claim 8, wherein the wedge member comprises
an outwardly biased split wedge ring carried within a recess on the pin; and
wherein the connector further comprises:

a depending lip on the second surface of the split ring that engages a
retainer located in the recess to retain the wedge ring in the retracted position until
the pin and box stab together, at which time the rim engages the second surface of
the wedge ring and pushes the split ring axially to cause the lip to release from the
retainer, allowing the wedge ring to move to the wedging position.

14. The connector according to claim 8, further comprising:

a threaded release member secured to the box and having an inner end
that engages the lock ring to push the lock ring from a locked position to a
released position when rotated to allow the pin and box to be pulled apart from
each other.

15. A connector for connecting two tubular members, comprising:

a pin adapted to be connected to one of the tubular members;

a box adapted to be connected to the other of the tubular members, the
box having a bore that receives the pin in stabbing engagement, the bore having
a grooved profile;

a split lock ring mounted to the pin, the lock ring snapping into engagement
with the grooved profile in the box when the box and pin are stabbed together to
lock the tubular members together;
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an annular wedge shoulder on the pin axially spaced apart and facing a rim
on the box relative to a longitudinal axis of the connector, the wedge shoulder and
rim being inclined relative to each other, resulting in a closer axial distance
between them at outer diameters of the pin and box than farther inward;

an annular recess located on the pin at an inner portion of the wedge
shoulder, the recess having an inner wall facing outwardly;

a split wedge ring located between the wedge shoulder and the rim, the
wedge ring being outwardly moveable from a retracted position in the recess to a
wedging position in engagement with the wedge shoulder and the rim to wedge
the wedge shoulder and the rim apart from each other; and

a threaded member that engages a threaded hole in the wedge ring and has
an inner end that abuts the pin in the recess to push the wedge ring radially
outward to the wedging position when the threaded member is rotated, a head of
the threaded member being accessible from an exterior of the box.

16. The connector according to claim 15, wherein an axial distance from the
grooved profile in the bore of the box to the rim is selected so that lock ring will
snap into the grooved profile only if the wedge ring is in the retracted position.

17. The connector according to claim 15, further comprising:

a threaded release member secured to the box and having an inner end
that engages the lock ring to push the lock ring from a locked position to a
released position when rotated to allow the pin and box to be pulled apart from
each other.

18. A method for connecting two tubular members, comprising:

(a) providing a connector having a pin on one of the tubular members, a
box on the other of the tubular members, the pin and box having annular
engagement surfaces, a split lock ring on one of the engagement surfaces and a
grooved profile on the other engagement surface, a wedge shoulder on the pin that
is inclined relative to a longitudinal axis of the connector, and a wedge member
that is radially moveable;
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between the pin and the box.

20. The method according to claim 18, wherein step (¢) comprises moving the

wedge member radially outward.

-13-



