s. 25 August 2005 PRELOADED SQUNCH CONNECTOR This application clalg§ kﬁ““ZO&’
‘fili'mg date of provisional application Serial No. 60/281,832, fil€d"

5, 2001. Technical Field of the Invention This invention relates in gener al
to a connector for a tubular joint, and in particular to a connector used
for air cans in subsea drilling applications. Background of the Invention

One type of connector for two tubul ar nenbers has a box on one of the

t ubul ar nenbers and a pin on the other. The pin stabs straight into
engagenent wth the box. A split lock ring on the pin snaps into

engagenent with a groove in the box, |ocking the nenbers together. The pin
and box can be released from each other by causing the lock ring'to

contract. This is handle have heads on the
exterior of the box. Thegﬁg\ﬁ?% Q%%%‘@x%ééﬁ% contact and push the

lock ring inward as they are rotated. This type of connector is sonetines

called a " SAunAls abPicatiofl AMIRE!ME. fiih: datk YRS BlisBARNEGHRENAE SUHRC Kol 0 MBke

up and doesn't require rotation nmber’s Ssincé
have thréﬁH%BLﬁé%dWéﬁApﬂi5d€§§-result in some axial slack. Because the
| ock ring has to clear the groove before it can enter, sone slack or play

results i_In ihe g&ggect : &n. This. presents a problemin applications, such

as subse Y . t subject to wave and current novenent.

In these appl iTad imwastlofﬁ lﬂ@lateshulgﬂnérﬂrte & ufjreetortfor homBuly GbiAs ARE ween

t ensi on res n_d the ¢ c bendj This is partlcularly of
%gtl&? L0 %ecto?%s%ao for g C%!gt Q\é'é?ﬁeﬂdéﬂ&\gn p(,PHaa

concern ‘where et a "are required.
Summary of the Inventlon The connector of this invention has a pin adapted

to be CO'E%‘?QUB& O?Qﬁe(ﬂ'lvention ‘

One type of connector for two tubular members has a box on one of the
tubular members and a pin on the other. The pin stabs straight into engagement
with the box. A split lock ring on the pin snaps into engagement with a groove in
the box, locking the members together. The pin and box can be released from
each other by causing the lock ring to contract. This is handled by rotating screws
that have heads on the exterior of the box. The screws have inner ends that
contact and 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 rotatioh 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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t he tubul ar nenbers and having an external annul ar engagenent surf ‘
Pox'* s adapted to be connected to the other of the tubular ment)erz}cﬁu%'ﬁtmﬂ5
box having an internal annul ar engagenent surface that receives the pin
engagenent surface in -1 ,1r 25 August 2005 stabbi ng engagenent. A split

lock ring is nounted to one of the engagenent surfaces for engaging a

grooved profile in the other of the engagenent surfaces to |ock the

t ubul ar nenbers together as the pin and box are stabbed together. A wedge
shoul der | s located on the menber is rad| noveabl e after

Shotl ek S50y 25 gemtentn AP el e o0 5 HO0ERE: RooRoST (i EroRsIeH bat ween
t he wedgeusfaced fierengaging ar graotédprofiler inatbie otifiert dfehbexgaddment sudfasestes| ack to

b f | f De
o 1 e TSR Rl bR eddeB ARk B, GO PUH PRl BogBlisF pooer ' P
i nventi on, shdwwerdselghoumdes Upcaked tont He pck A nggannelmpeessedacaaiu' t he

wedge ri '?HO\H&EH"%&@F %96\99@' nne,0§5§ | QBagdd Ehe 2prbﬁleant el @@9&9%V¢&W;o%f the

connector of , Sh own?éé ring t he e TIhg In greater
detail. Pyedged hatwgen dpe; WW%fa"é%é F?@ﬁH%Q:tSHFfa@? of|the box. sﬁ’BWn prior

to instaklhédd Hack 1 Bereitirel GelwsdigheUBEONRY 866 Btk Gddvédiprofdge ring in the
retracted position. FIG 4 is a sectional view of the connector of FIG 1,

shown during installation, with the lock ring conpressed and the wedge
ring in tBrefBésabitioh opbise Drawings G 5 is a sectional vi ew of the
connect or of IJI(dG f %ls ghg\IWon%&”vller\lng of tﬁgtc% t')rogf td Enven 10N, sohccﬁf\a'nr 'ﬂﬂﬂ/

unconpr essed an
made up with the Iock ring uncompressed and the wedge ring in the preloaded

position.

FIG. 2 is an enlarged 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 immaediately
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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position. FIG 6 is a sectional view of the connector of FIG 1, %ﬂgp ¢ 2005
+mmedi ately prior to release, with the lock ring conpressed and t B¢

ring rel ease screws actuated. FIG 7 is an enlarged sectional view of an
al ternate enbodi nrent of the wedge ring of the invention, shown in the
retracted position. Detailed Description of the Invention FIGS. 1, 2, & 3
Il lustrate a connector 10, constructed in accordance with this invention.
Connector 10 generally conprises a pin nmenber 12 that stabs into a box

menber 145 (SidhudRiEb ekisle tIH@ScoﬂnQéth 'Tﬁnbﬁﬁ r‘nBﬁ‘n%Er BotS s%@fa@@qBagemepally”e”berz

out er engagerrent surface . Pin nenmber inner bore IS concentric to -
25 Augusttafét%fr%ml%H@W?Wﬁéﬂ“%ﬂ'%S'Eﬂ”"ileﬁezcb@nﬁ@&‘t 6?5%2 Bimsheulaes 20out er

surface 1§2gg|gw abhiyal, b@.ﬁgra% a‘fayéramg@vwwmifo@tﬁ@c?éweéy fbl@cmwod@rpiazﬁ to ?

in nose con ca er angle
bt "about AuPgRPURLR bEdondiudisT 2% 3he MisErghRtiet afaotist A8 wRER: ar nal
axi s. Thementber setdrisorfacd 1piis ceheutadpin 2&evt2 thapl e imeerbezriphietyeof siur f ace 18
is closergdoidi-Bonose 22 than the inner periphery of pin shoulder 20. Box
menber 14° has a 80x menber engagenent surface or bore 24 and a box nenber
out er surface Bex mEoberddblas Hops membemeigageent peiface proberg4 prd ér nal box

shoul der g8 hfRriXdF dutsh &Qfacteowat@oxvm{ehqﬂyrrbdmrﬁaegewsﬁ{ t&ierd /e hR-  Box

menber outer surface 26 is concentric with the |ongitudinal axis of the
connect oriMENalERK shepidar 2849 80% Amhal qqd!?étea‘ﬁ'trthﬁiﬂa'ﬂ"ﬁmlbﬁﬁPﬁﬁfrﬁﬁ'b‘@qee%ﬁ stop 32
| ocat ed ne&¢ nbémbéri am%@ surfalde nmbgrcoauérﬂﬁc SWith aae [bRgihafindIVWexis of the

circunter eorAt | 3 gr Ooevelber cre %g a %g&eegn rbe%%rcf)-i‘ar}:innotsaeerze%'stgr i3g‘ar y seal
groove 345 I"SE: 3t PEE DYy he 1OJBIR P g tap P
located near box rim 30.

Pin member outer surface 18 has two circumferential seal grooves 34, 36
located near pin nose 22. Primary seal groove 34, located closer to pin nose 22,
carries an elastomeric seal ring 38. Backup seal groove 36, located farther from
pin nose 22, carries an elastomeric O-ring seal 40. Seal ring 38 and O-ring 40
sealingly engage box member bore 24 to create a primary seal and a backup seal a
selected distance away from box shoulder 28. Although the preferred embodiment
of the invention discloses seal elements, seals 38, 40 are optional, and may be
positioned at various locations in the connector 10. Furthermore, it will be
understood by those skilled in the art that the sealing capabilities of the connector
are not crucial to the invention, and the seal elements may be omitted without
departing from the scope of the invention.. Also, metal-to-metal seals could be
used rather than elastomeric seals.

Pin member outer surface 18 also has a circumferential lock ring groove 42
located approximately midway between pin shoulder 20 and pin nose 22. Lock ring
groove 42 has a lock ring rib 43 between its upper and lower ends. Both the upper
and lower ends of groove 42 are frusto-conical with the outer periphery being
closer to pin nose 22 than the inner periphery. Lock ring groove 42 carries a split
lock ring 44. In this embodiment, lock ring 44 is generally rectangular in cross-
section, with a lock ring inner surface 46 and a lock ring outer surface 48. The
distance between lock ring inner surface 46 and lock ring outer surface 48 defines
the radial thickness of lock ring 44. Lock ring groove 42 has a radial depth greater
than or equal to the radial thickness of lock ring 44. Lock ring 44 has a plurality of
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carries an el astoneric seal ring 38. Backup seal groove 36, Iocat%% ‘Ssrtlgbos
from' pin nose 22, carries an elastoneric Oring seal 40. Seal ring n
O-ring 40 seallngly engage box menber bore 24 to create a primary seal and
a backup seal a selected distance away from box shoul der 28. Although the
preferred enbodi nent of the invention discloses seal elenents, seals 38,

40 are optional, and may be positioned at various locations in the

connector 10. Furthernore, it will be understood by those skilled in the

art that phRvesadrhiieg Q@é@ﬁ@4| ot it8Duldr stuht%t:@(aﬂn%tr&fess b Rick HiridCihAakr t 0 the
I nvention, and the seal e enent s ma%/) be omtted without departing fromthe

scope of pEaGe AfedfcrBINodaresslgek Heg HP 430- net al seal s coul d be used rat her
than el ast oner Lm:ksmj s.b T aodpsermesr vmlht@ll‘cuﬁiﬂér‘bﬁﬂﬂ grBodd 5D 18@&S8ed on lock

nf I bet
o1 1 shoul 80 Btershfesk RelhAHR: Pa mBranE SORCE RS Lt B neng T b
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ar 0ove 42181 rdily5blls GRNIGRAL il Ldaeh 33, SEE tBEHBRBEY 1dfh N ChasEf: (O PI 1

nose 22 t i nner Egrl phery. Loc roove 42 carries I|t | ock
ring 44. @’ﬁa‘t HP@Veé'h‘ﬁlfdP pax mé'@l%efrljf‘i’g r&lﬁtWS Q%nl@ﬂalfm%mb%‘ctléngul%heﬁ n

Cross- se@;ﬁf@n,—atwngho,qoapﬁkg Emrp,%yl w@tr,hzs_grface 46 and a lock ring outer
surface 48. The distance betwe ring inner surface 46 and | ock ring

outer surface A¥KJEPY ks Ph@IIF’aGI%PP?%IrE}ﬁnwg @GP FBeRact iy A1 natwRlk ring
groove 42péeisorata adilpl cahepctedgposhioar ﬁvhéralmclarnr@qmis |h(53tst Hila&ufaﬂi@gggoﬁ hi ckness
of lock r 44, .loc 44 h ur t grooves
Porm ng + MSURTE igRelsy o Btk ol BedeeEhan e Bt Aisbsft ik moemeer nner
surface 4862asednbhrdalioels ringc k4 ripragudésd raBallyl octward rfgom i fin 4@epepeuddres wit h

[ nf er Ialygar e Q prevent
circu &iHdca't ?Q&‘;Emé?oékq‘ﬁ? %@t @45%@ a Fddig dbgtrh %re%’:éﬁztﬁgl‘éofl%ﬁe .

axi al novenent o rin | ock ring er bore

24 has bo%® Hinkrdiak Higkress of Wrénﬂﬂgmé%dﬂ%emarmner surface 46 is spaced a

selected distance away from lock ring rib 43 in the natural position. When lock
ring 44 is fully contracted, as illustrated in FIG. 4, the inner diameter of lock ring
44 is equal to, or only slightly greater than, the inner diameter of pin member 12,
In the fully contracted position, lock ring inner surface 46 is immediately adjacent
to lock ring rib 43.

Pin member outer surface 18 has a circumferential wedge ring groove 58
located immediately adjacent to pin shoulder 20. Wedge ring groove 58 has a
wedge ring groove inner surface 60 and a wedge ring groove lower surface 62, Pin
shoulder 20 comprises the upper surface of wedge ring groove 58. Wedge ring
groove 58 carries a wedge ring 64. Wedge ring 64 is approximately rectangular in
cross-section, having a wedge ring inner surface 66, a wedge ring outer surface
68, a wedge ring upper surface 70, and a wedge ring lower surface 72. Wedge
ring lower surface 72 is approximately perpendicular to the longitudinal axis of
connector 10 in the first embodiment. Wedge ring upper surface 70 is at a
selected angle relative to wedge ring lower surface 72, such that wedge ring inner
surface 66 has a greater axial extent than wedge ring outer surface 68. When
connector 10 is fully made up, wedge ring 64 is located between box rim 30 and
pin shoulder 20. Wedge ring 64 has a selected radial thickness that is less than
the radial dimension of wedge ring groove 58.




10 is fully nade up, lock ring teeth 54 engage box nenber teeth 5

‘pr event ail al novenment of box nenber 14 relative to pin nenber §2§,&x%ust2005
configurations for lock ring 44 may be utilized. Lock ring 44 is a split,
C-shaped ring that can contract froma natural position to a fully
contracted position. Wien lock ring 44 is inits natural position, the

I nner dianeter of lock ring 44 is greater than the inner dianeter of pin
menber 12, such that lock ring 44 protrudes radially outward frompin

menber outer wWdaEAARg £8.is eeemfndg%gt Edrﬂ&pﬁh@@l‘b‘?n é%rélaéde?ﬂ 5o%$t|o<altodepth
greater than or equal to the radial thickness o rin | ock ring
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and a wedgRcsd NGoGPIME d:&ﬂﬁffer%HEéf &ﬁethQZ.:orl?ieetorsmul A8l expihitMelopes t he
upper surface of wedge (gﬂq}r,oove gg ring groove 58 carries a
y

wedge ri nfFrEIONEGERS 74 @" %dgngP%ﬂ"rrE{ mpged REHAReAY theypreloaded
Cr 0SS- SeCjdsttibn Mhege@acmedigesnnbmg |nner surface 66 a wedge r| ng out er
ce 70, and surface

surface 68, Eg H gper ! \Ag%p kcrf'h
72. \Wdge rin )“’1'3 fgeé éoc rmgogﬁeﬁaeéﬂewg enth ga'fe ®t he
| ongi t udi steéw=axé era)lbcatecbraneﬁtr@etvi@m boxtrhember ’sietl'eﬁﬁ),oddenmﬁpacé&éd@ﬂndl ng

upper Surdacs b @ndl of coffl 8! . 2RO\l aldw sy Reaesiee 7 1pg. ayer

surf ace suc ge ring Inner as a gréa
extent t H&lPasR GgEWsi F6ywBlube focatads @tc@ee@mweﬁi pesiifiees ock Tmgi 44 ieny nade

up, wedgeconhB&ob 4o isSfullperided;ppet ween box rim 30 and pin shoul der 20. \Wedge

ring 64 has a selected radial thic ss that is less tha
9 In operation, connector 10 lﬁpge 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 passible
without departing from the scope of the invention. For example, the connector can
be configured to land out in the wedge ring or eisewhere 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 axiai
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the radia
64 'S a s
retracted
it tends

| di mensi on of wedge ring groove 58. -4 25 August 2005 V@ﬂgﬁurrngoos

plit Cring that can expand froma preloaded position to

gust

position. Preferably, wedge ring 64 is inwardly biased, so t hat

to nove to the retracted position. In the prel oaded posit

i on, as

shown in FIGS. 1 & 2, wedge ring outer surface 68 is approximtely flush

wth pin
retracted

has a set
ci rcunfer

menber outer surface 18 and box nenmber outer surface 26.

In the

position, illustrated in FIG 3, wedge ring inner surface 66
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in FIGS.
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operation;

state and
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| nner sur
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surface
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stop 32 asuifdcecks ris rﬂngbut"éhl psrurnflember48ulteor3uefscelwchnctrmg démber rover t o t he
contract eg;pegid, eanne%&rsmwuny%gé&p%nd P4 addg’g 44 will remain in the

contracted position with Tock ring inner ace 46 | ocated

To release connector 10, actuation screws 74 are rotated to move wedge
ring 64 from the preloaded position to the retracted position. Next, lock ring
release screws 76 are rotated, causing lock ring 44 to move from the uncontracted
position to the contracted position as Hlustrated in FIG. 6. Once lock ring 44 is in
the contracted position, pin member 12 and box member 14 may be pulled apart.

FIG. 7 illustrates an alternate embodiment of the invention. In this
alternate embodiment, wedge ring 64' has a lower surface 72 that has a lip 78
extending axially away from pin shoulder 20'. Lip 78 engages a retainer groove 80
in wedge ring groove lower surface 62', holding wedge ring 64' in the retracted
position, with wedge ring inner surface 66' immediately adjacent to wedge ring
groove inner surface 60'. As pin member 12' stabs into box member 14', box rim
30" will contact wedge ring lower surface 72. This contact will cause wedge ring
64' to move upward into direct contact with pin shoulder 20'. When wedge ring 64'
moves into contact with pin shoulder 20, lip 78 will disengage from retainer groove
80. The resiliency of wedge ring 64' causes it to expand radially from the retracted
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



i medi ately adjacent to lock ring rib 43 as pin nenber 12 continue% %p SEQBOS
tnto* box nmenber 14. Although the preferred enbodi nent of the inve % ggus
includes a tapered stop 32, it will be clear to those skilled in the art

t hat . ot her configurations are possible wthout departing fromthe scope of
the invention. For exanple, the connector can be configured to land out in
the wedge ring or elsewhere if desirable. As shown in FIG S, when pin nose
22 reaches box shoul der 28, lock ring 44 wll be positioned so that |ock

ring teetgfedde ahubi PHEhAM trin DSt FRMBREWS &L hehfy inéﬁﬁ&é( felatle 4 W ! |

expand fromthe contracted position to the uncontracted position and |ock
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of the screws contact the upper portion of the lock ring and push it radially inward

to the released position.

In another alternative, the wedge member comprises segments, rather than

a ring. In a further alternative, the wedge member is reciprocally carried in a

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.




rel ease screws 76 are rotated, causing lock ring 44 to nove from tHhea o s 2005
uncontracted position to the contracted position as illustrated in épﬁi g.
Once lock ring 44 is in the contracted position, pin nenber 12 and box
menber 14 may be pulled apart. FIG 7 illustrates an alternate enbodi nent
of the invention. In this alternate enbodi nent, wedge ring 64' has a | ower
surface 72 that has a lip 78 extending axially away from pi n shoul der 20'.
Lip 78 engages_a retainer groove 80 in wedge ring groove |ower surface
62', hol ding Wedy™ring 64" in the retracted position, with wedge ring

i nner surface 66" immedi ately adjacent to wedge ring groove inner surface
60' . As pi nl-menBefonaetor §ersprnertingdwp bkularmerabersl dompristig: rim  30' wil | cont act
wedge ring |lower surface 72. This contact will cause wedge ring 64' to
nove upward i nt @ Rt pdaptedde e zemnegled fio phaofsthe dibubr nRBtbers \Ahé havieg gre extemgl 64
noves into contact with pin shoulder 20", |lip 78 will disengage from
retainer gﬁ@@@@*mgﬁ$m@ﬁémﬁ§§iIiency of wedge ring 64' causes it to expand
radially fromthe retracted position. Wdge ring 64" will nove away from
wedge ring groo@d®ox adpied &uber epprecd to the othtie tpr tebudaxohethbpe aid having shiintérhsl

prel oaded position, the resiliency of wedge ring 64' causes wedge ring 64
t o initi al lapnyencagagemgrisinfact that ieeqives thewar algags meitautfach ifl sabbingentagesent;
initially bend cyclically, wedgi ng wedge ring 64" between shoul der 20

bet ween ri m 30" atsplit lafkering mprntad tosprecdd. the mngagemenrisadiceefit cofagliggugeoved bot h
-6 25 August 2005 wedge shoul der 20" and rim 30' are shown as being

i nclined r direftly {rethe gther of| thierigrgrtientaurfases 0 ek thsdutmbm meobers togtther dsrirepihi on
has significant advantages. The wedgi ng nenber causes slack to be taken
out bet weerfnf hgx arpetpbbed fogetherd profile of the connector. The wedgi ng nenber
is readily noved to the wedgi ng position and is accessible from the
exterior of the2P&deeshyildesor hepimvahti on has been shown or described in

only two of its forns, it should be apparent to those skilled in the art
that it is not @&Wedgemember thatis radially moveable after the lock ring has engaged the profile to a

wedging position wedged between the wedge shoulder and a reacting surface of the box.

2. The connector according to claim 1, wherein while in the wedging position, the wedge
member provides a force component to the wedge shoulder tending to push the box and pin in

opposite axial directions from each other.

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,
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limted, but is susceptible to various changes w thout departing fﬁé’ﬁké&k@zoos
scope of the invention. For exanple, the rel ease novenent to cause t

lock ring to radially contract could be handl ed by the wedging screws. To
do so, an upper portion of the lock ring extends upward to a point
radially inward fromthe wedge ring. The wedge ring screws are threaded so
that rotating themto release the wedge ring and allowit to contract
radially inward. Sinultaneously, the inner ends of the screws contact the
upper portibn offht pranedenacearding tersthip dewhardinir adi al Iy inward to the rel eased
position. In another alternative, the wedge nmenber conprises segnents,
rather than a fherfpdes shouldenip exialty sphaed fiomt the synulahengagaiget svefadearf thegpin and
reciprocally carried in a cavity in the box so that it can nove outward to
be ful ly reéesaam ofjitherion vehge thebpe andgfin arh etalws tdgether, the vimemotupyisiog tht actpign. A
t apered wedgi ng shoulder is formed on a portion of the pin that |ocates
wi t hi n t he svdpes oftlichesnnd t he wedge nenber. Once the pin lock ring has

| ocked, the operator rotates wedge actuator screws to cause the wedge
menber to nove Hededtd yembpnaeniprasach phigeglee tihgcanddidiynie ghoul der on  the pin.
This causes the pin to nove axially relative to the box to preload the
connection. The pin wedge shoul der could be oriented to provide either
tension or conpression preload. 25 August 2005 CLAIM 1. A connector for
connect i ng *wo taraeronting tocleimpt.ivdiersgi: a pi n adapted to be connected
to one of the tubul ar nenbers and having an external annul ar engagenent
surface; a box Hdasdzarhpddisds vaailyepicedifrom thdvanutegagemettyerficalbbthapinmaber s
and having an internal annul ar engagenent surface that receives the pin
engagenent fags 8 Bt the box wbert the bexand gerrenstabbad ®péthdr, therh coinpdsinghinteadingo one
of the engagenent surfaces for engaging a grooved profile in the other of
t he engageiiface e{ithe heve thetvpdpoehiuldirand theuinabeinpsintimed refatige totvach @thertsiih thitn

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;

the wedge member comprises a split wedge ring carried within a recess on the pin
adjacent the wedge shoulder; the wedge ring having one surface at a mating inclination to the
wedge shoulder and another surface at a mating inclination to the rim; and

a threaded member that engages a radial threaded hole in the wedge ring, the threaded
member have an inner end that abuts the recess in the pin and 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
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and box are stabbed together, a wedge shoulder on the pin; and a
menber that is radially noveable after the |lock ring has engaged %gﬁgusu%s
profile to a wedging position wedged between the wedge shoul der and a
reacting surface of the box. 2. The connector according to claim1l, wherein
while in the wedging position, the wedge nenber provides a force conponent
to the wedge shoul der tending to push the box and pin in opposite axial
directions fromeach other. 3. The connector according to claim1, further
conpri si ng & &t dislarcg berwgerethe wedge sheplderani tht g inlsssab bbter diangtersef teagizpidor  of
t he box to nove the wedge nenber radially into the wedging position. 25
August 2005heboxttha radifllyapvad aloae dediedee shouldéraandh 1, wherein: the wedge
shoul der is axially spaced fromthe annul ar engagenent surface of the pin
and faces a ri HicoVedzpangmeber whprisshe bk weded mgncamiel withibedcésogeatthepin t he
rimeconprising the reacting surface of the box; and the wedge nenber
conpri ses adigptnt theypedeeshonlder; derrddeairitghaving affirst sufface The madnyniedinationas ciar di ng
to claim1, wherein: the wedge shoulder is axially spaced fromthe annul ar
engagenent &des shouldgf andrresqopnil surfdce 4t aceging indlinutivh to e doxthwiedge gy Yatng and
pin are stabbed together, the rimconprising the reacting surface of the
box, the waeryablsfrom adetractddositien within heirevgssi windréinéd firgtlaad sevendtsorfeacite olither
such that an axial distance between the wedge shoulder and the rimis |ess
at outer dicArpgagemenyvithiee pedgeshoulder rad Bexim,Harthe wedghlg positinmyeathel wadgenthgt he
wedge shoul der; the wedge nenber conprises a split wedge ring carried
within a r &g biagad tewasd Bierwvedgidp pesition; ande wedge shoul der; the wedge ring
having one surface at a mating inclination to the wedge shoul der and
anot her sur f ace? dereadinglip Ay therfetand aurfage of the spid ringrthat ampes 4 faimadiechtedeinber
that engages a radial threaded hole in the wedge ring, the threaded nenber
have an i nireessdiorpiain thepvadge ringinthermtrarctddrposition pitih thenpih pudhe sial fogetherpge
ring radiall

g Wh¥ch 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:
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.
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outward into the wedgi ng position when the threaded nenber is rot
The connector according to claim1, wherein: the wedge shoul der i?sgﬁq(?%']@r%ﬂos
spaced fromthe annul ar engagenent surface of the pin and faces a rim of
t he box when the box and pin are stabbed together, the rimconprising the
reacting surface of the box, the wedge shoul der and the rim being inclined
relative to each other such that -9- 0 25 August 2005 an axi al distance
bet ween the wedge shoulder and the rimis |ess at outer dianmeters of the
pin and the boxXhebemmesterdicedrdiyg toriwimd, whepeiggp t he wedge shoul der; and the
wedge nenber conprises a split wedge ring carried within a recess on the
pin adjacent t e inedgenshauingmemettiverfave defines & bge hawmgthe gobied piofiseyr f ace at
a mating inclination to the wedge shoul der and a second surface at a
mati ng i ncli nat thersplitdo¢keng is npoutited tonthel gatemnhlngmiler digagerliakiifefof @ pan, the
retracted position within the recess, wherein the first and second surfaces
are out ofspitigegmrmsmapping ta dreagemedgrevithbe bbevedaiafilt Rethe ibbx whéh the8oWa[I0I Ng
position, the wedge ring being biased toward the wedging position; and a
dependi ng |niparestatitied tapethand lelitieacmlan ineibars &igkthér; ri Nng t hat engages a
retainer located in the recess to retain the wedge ring in the retracted
position until theeeapiing srfaccladthedbalbs strivged thebox:at which tine the rim
engages the second surface of the wedge ring and pushes the split ring
axially to cauthe wddge biopldenisraxiatipsgactd apttdna HeigihBeim oRkieWdk R8atvaao wedge
ring to nove to the wedging position. 7. The connector according to claim
1, further lowitpding janig of shet onpattedhe ekdpshoulduraed riiabéingindihel MSfve @ dadhhat
engages the lock ring to push the lock ring froma |ocked position to a
rel eased po#iet,irenltngéna rloseateidl digat betwednhigerpiana fiRd rdddX pérod@an RW Jegshdapar t
from each other. 25 August 2005 8. The connector according to claim1,
wher ei n: t hedidl peripmahd annul ar engagenent surface ‘defines a bore having the
grooved profile; _ :
the wedge member is 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, whercin 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 af an inner diameter of the wedge ring.
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the split lock ring is nounted to the external annul ar engagenent hfac
of the pin, the split lock ring snapping into engagenent with theféééggvzgﬂos
profile in the box when the box and pin are stabbed together to |ock the
tubul ar nenbers together; the reacting surface of the box is a rimon the
box; the wedge shoulder is axially spaced apart and facing the 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 betMeerfhe henreetor acdriling to ¢laioki &vh@eintthowedgh anitbr @npESSAGplithadbal
portion; and the wedge nenber is |ocated between the wedge shoul der and the
rim the wedigehavizgpifast sudrovghat akitel with the weddel shoil@erani@ 3giond ssé thaOmatkd
engagenment with the wedge shoulder and the rimto wedge the wedge shoul der
and the ri nwitipte trinf, o mxigbdistantetberwee® the Tire: 200 BEREY QUrfAGOREE RENEQt Sh Bhi? S,
wherein the wedge nenber conprises a split wedge ring. 10. The connector
accor di ng tdandteriofithg wedgrenirgj thart 40 en ineelgenerbihe GodRnges a split wedge

ring having a first surface that nates with the wedge shoul der and a second
surface that mates wth the rim an axial distance between the first and
second surfaces being smaller at an outer dianeter of the wedge ring than
at an innerl2di affa¢ emnatortsherdingieldin Bywherdid iR vRlgAumbdr 3RHReda it Hofee
connector according to claim@8, wherein the wedge nenber conprises a split
wedge ri ngingawripdwihif hratsssunheis ahdiaherti tiRS oMb dr B ¥BRigReshoul der and a
second surface that mates wth the rim an axial distance between the
first and secondtsendédmenbirehagngned d Wreaddd halk i WkeWedgs HasBidEKas @h idnBecyedge
ring than at an inner dianmeter of the wedge ring. 12. The connector

accor di ng_tirt ebus the Bin inier recass tohmshvbd gedgeirpandialnPitvaaso e WRUjihg

ring carried within a recess on the pin; and wherein the connector further
conpri ses: when the dachded members tohetl. engages a t hreaded 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 wedgi ng position

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 Iip to release from the retainer, allowing the wedge ring to move to the wedging

position.
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when the threaded nmember is rotated. 13. The connector according t# RhQﬁs’PZOOS
8, wherein the wedge nenber conprises an outwardly biased split wedge®ring
carried within a recess on the pin; and wherein the connector further
conprises: a depending |ip 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 tine the
ri mengages, the second surface of the wedge ring and pushes the split ring
axi al |y t ot4caudBe tangeqiorgceasdipglosipin 8f fughertchopristeai ner, al | owi ng t he wedge
ring to nove to the wedging position. 25 August 2005 14. The connect or
according to cl &ithrgled felgasheembessprures t ghe toxtand dadeglar @haasd teaheses siecur ed
to the box and _having an inner end that engages the |lock ring to push the
| ock ring flpgfng te @@Eé@lwﬁr@ifm 1 locked petidasted rdeséd positiontrae oated tedlioto
alto w the pin and box to be pulled apart fromeach other. 15. The
connect or dbcpin grdhpxtobepdlicdrnrirt fresach othert he i nt ernal annul ar engagenent
surface defines a bore having the grooved profile; the split lock ring is
nmounted to the external annul ar engagenent surface of the pin, the split

| ock ring snapping into engagenent with the grooved profile in the box when
t he box and3- pi Rhegoansstanbredlingtgetemet, wterdiock t he tubul ar menbers toget her,
the reacting surface of the box is a rimon the box; the wedge shoul der
conpri ses an anthglin¢malanydar shesgérdent surfaed ddfinesadiond haying plageshvapprotileand

facing the rimon the box relative to a |ongitudinal axis of the connector,
the wedge shoul @erpliierk ringris eimted forthd éxterohl natubdrieugagt e a@thce bN@E pin, the
resulting in a closer axial distance between themat a first radial
portion t h&plitdeckdingsewnntrerinidicatagpoent iwath;the freowd pasilarmnbe boxcwimarthegs adspl i t
wedge ring | ocated between the wedge shoulder and the rim the connector
furt her Coﬁglfqrgqt%@d together to lock the tubular members together;

the reacting surface of the box is a rim on the box;

the wedge shoulder comprises an annular wedge shoulder that is axially spaced apart and
facing the 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;

the wedge member comprises a split wedge ring located between the wedge shoulder and
the rim; |

the connector further comprising;

an annular recess located on the pin at an inner portion of the wedge shoulder, the recess
having an inner wall facing outwardly, the split wedge ring being outwardly moveable from a
retracted position in the recess to the wedging position; 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
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an annul ar recess located on the pin at an inner portion of the we
shoul der, the recess having an inner wall facing outwardly, the s%?%lgusu%s
wedge ring being outwardly noveable froma retracted position in the
recess to the wedgi ng position; and a threaded nenber that engages a

t hreaded 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 wedgi ng position
-13- o0 25 August 2005 when the threaded nenber is rotated, a head of the

t hreaded nevhrthddigadedaneabsiibtogtdd; o breminiakd @rchdud rdmteh BeilOXocestBle fIdA€an
connector according to claim215, wherein an axial distance fromthe grooved
profile i rextdver ¢fidhebaxf the box to the rimis selected so that |ock ring
will snap into the grooved profile only if the wedge ring is in the
retracted position. 17. The connector according to claim15, further
conprising: a threaded rel ease nmenber secured to the box and having an
inner end tlfat &hgegmscittmecorlliog ko ¢liimgl 5| @hdrtis fan bkigl digglke FoAdhd £08a plottked
position to a rel eased position when rotated to allow the pin and box to
be pul | ed dpairetboke ohthebohtoahdiim. is ddectod soRKdD Qstk Fial waID BB Gt Kk Jrid6vell PRIGIAT
menbers, conprising: (a) providing a connector having a pin on one of the

t ubul ar nenbbri§the avebhgecingris inhke wtrdvedd posifiod. he t ubul ar nenbers, the pin and
box havi ng annul ar engagenent surfaces, a split lock ring on one of the
engagenent surfaces and a grooved profile on the other engagenent surface,
a wedge shoulder on the pin that is inclined relative to a |ongitudi nal

axi s of thd7confketmnsetanctoadingvediyin IX; fidther édadkising: radi al |y noveabl e; (b)
st abbi ng the engagenent surfaces of the pin and box together, causing the
lock ring to sagpeadet mlangagebe stcuttd tebex ardRMAk Arifld b the: dnpsles iae pi n
and box together, then (c) noving the wedge nmenber radially to a wedging
posi ti on wietyeis bepuse te ledkeingddgm locked positan tan fblaasddpagtiod ghenWbthiad @ Mhwt he
box to renpbve any axial slack between the |ock ring and the grooved
profile. thepinand 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 mermbers, 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;

(b) stabbing the engagement surfaces of the pin and box together, causing the lock ring to
snap into engagement with the grooved profile to lock the pin and box together; then

(c) moving the wedge member radially to a wedging position wedged between the wedge
shoulder and a reacting surface of the box to remove any axial slack between the lock ring and

the grooved profile.
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-14- 0 25 August 2005 19. The nethod according to claim 18, wher eiﬁﬁhgﬁstmﬂs
(c) applies a tensile force between the pin and the box. 20. The net
according to claim 18, wherein step (c) conprises noving the wedge nenber
radi al ly outward. ABSTRACT PRELOADED SQUNCH CONNECTOR A connector for
connecting two tubular nenbers has a pin and a box, the box having a bore
that receives the pin in stabbing engagenent. The bore having a grooved
profile, and a split lock ring nounted to the pin, the | ock ring snapping
into engagenent with the grooved profile in the box when the box and pin
are stabbed together to |ock the tubular nenbers together. An annul ar
wedge shouPder q?‘% mMetiod peardiig torrtaim; 18, whireih [step <papplits apanstle &mek fetedenghea ri m
on the box. . The wedge shoulder and rimare inclined relative to each
other, resiitighshoxa closer axial distance between them at outer

di anmeters of the pin and box than farther inward. An annular recess is

| ocated on the pin at an inner portion of the wedge shoul der, the recess
having an inner_wall facing outwardly. A split wedge ring is |ocated

bet ween t h@Owedgbe sisdhe crseording te Iekaimi 19, wihieeinvetdy do)r Eangpribasi MGving WhienavedHey
noveabl e from a retracted position in the recess to a wedging position in
engagenentn%mﬁﬁfﬁﬁﬁumﬁdﬁﬁdshoulder and the rimto wedge the wedge shoul der
and the rimapart fromeach other. A threaded nenber 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 wedgi ng position
when the threaded nenber is -rotated. Figure 1
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