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

Background of the Invention
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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The connector of this invention has a pin adapted to be connected ié’AQé\%t%ﬂS )
1t he''t'ubul ar nenbers and havi ng an external annul ar engagenent surface

box is adapted to be connected to the other of the tubular nenbers, the

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 nmounted to one of the engagenent surfaces for engaging a

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

t ubul t th d b t abb th A wed
Shoul der TAHHE gnatoenettne Apppltt Rk afigeis Bruded; &' ool th Ehaguensme. af er
t he | ock suifageshss epnagiged droever pilofilecint the ath@dsfithg eposddrhant sunadgeth bet ween
{he ed0qo R A BT1oP b ARG SURLRGER O bDErDBur G gepuses o ack Lo

be renove tween l'oc e groove 9BCEf Descri ption
of the Draw ngs Wadge shouides lsdecat@thanln theewinef A M@dggnnemtber iof radidly

| nvent i orinoRhown afdl ke BRGNP L tehohtiey L6 lorbhiRY WGORBESAT AR ¢ he

wedge ring 1 n the prel oaded position I's an enl ar vi ew of the

connect orVesgedt| ‘Gtwfe” dheviverpet ﬁ‘@?lﬁ"@ﬁfka'?q ﬁgreaéﬁﬂlg tSHEaGR @§dhe i bry. i Ahisr eat er

detail. MRhmesklack 1@ eimcvRalbevhedM Bk IbOErifPBRE EROGroBledplafilcl, shown pri or
to installation, with the lock ring unconpressed and the wedge ring in the

retracted position. FIG 4 is a sectional view of the connector of FIG 1,
shown durBrief Desaripticmbf bine Drattingsie | ock ring conpressed and the wedge
ring in the rehEagt E‘.da B& ntall Wkw of the connector of the invention, shown fully

made up with the lock 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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FIG 5 is a sectional view of the connector of FIG 1, shown durin
#nst'al lation, with the lock ring unconpressed and the wedge ring |%§H§“8t2005
retracted position. FIG 6 is a sectional view of the connector of FIG 1,
shown i medi ately prior to release, with the |lock ring conpressed and the

l ock ring release screws actuated. FIG 7 is an enlarged sectional view of
an alternate enbodi nent of the wedge ring of the invention, shown in the
retracted position. Detailed Description of the Invention FIGS. 1, 2, & 3

i 11 ustratg ehdiRaitef bRk JFlne CORALAYCEBT AR r%EﬁmQEF’%Dﬁe‘? SUfriabe ﬂshg,e%emwent I on.
Connector 10 generally conprises a pin nenb hat_stabs into a

menmber 14t2PEISfraBhEpWRWaN facigg mlmsw&%ﬁq F?n%P'FbB?-‘@ A% Ringsheulsien Zomenber
ggt 2r eng@%gogﬁmtS csmaélaeané&tlﬂabemﬁ‘g@r%ﬂ aHiRt 1508&rd&s rFathRNELApldre to -2
ugust a.lo nal,. axis of_the conpect er. outer
sur f ace. 1B BERRART e dnier il ps” Tk Tisr Rl o h iR APGRH BBt o o
pi n nose @2mber putdrcuifdes 120s closersta pint hosecintteal thebenagpatphant appin angl e
of about é%u?ﬁgrzges relative to a plane perpendicular to the |ongitudinal
er

axis. The in section of pin shoulder 20 with pin nenber outer surface 18
is closer to pBoK mesebepA4tlmsna bls Mmember eraaopmenty seffags or berkoid aed a20. Box

menber 1%&@&%@&Wac%nwges@meﬁw&%&e% B@ﬁ&a@,ﬂtws ronP@x Member

outer surface 26. Box nenber bore 24 general !ﬁ% tapers froman internal box
shoul der B&Pg Q?é)?WDPWPBéB @ §ORENME 304 ‘iohmﬁ'ienw' ﬁ’ﬁb'ﬂ"eﬁl'i’ﬁéfa“%eﬂls\“ﬁ%‘@ 8.  Box

menber OuBsd nSethb&C Quide Qlﬁfa@@nmﬁi rdoﬁceWIthEl wike thenghgitehing! axaxics @k t he
connect Orcojr'a(r)aector )io”e 0% men?tl;er bore rﬁ may nge{.ign %%\&%chfgc?n%i t%%erte%ps%r);?gzsat op 32
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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| ocat ed near box rim 30. Pin nenber outer surface 18 has two 25 August 2005
circunferential seal grooves 34, 36 |ocated near pin nose 22. Prinary~sea
groove 34, located closer to pin nose 22, carries an elastoneric seal ring
38. Backup seal groove 36, located farther from pin nose 22, carries an

el astoneric Oring seal 40. Seal ring 38 and O-ring 40 sealingly engage

box nmenber bore 24 to create a primary seal and a backup seal a selected

di stance away from box shoul der 28. Although the preferred enbodi nent of

t he i nvengidResksaling eSeth 8Al ot 8 MRlrSsur@eaks. 38 red8s 30 PRIck 3Rl inn&nd may
be p05|t|oged at various |locations in the connector 10. Furthérnore, it

will be SOHFOBYdRRIOKITI BB 4°n the art that the sealing
capabi | i ti es ofodkheng GBNET taiperatee witht cikubtérahtidiogrbbe: EPveatéodn I6ad t he

| | b .tted wthout, d t f t f . th
Caventi onfinb o s g Bt & Rrelod 8l woRBTY B0tk o PEAERP fosk s
el ast oner gwogediZs . B membeb bpreovt bas box hmnaiae;lraeeﬂhsﬁ.hm\ea th@ercommdcdamrgnt i 62113
| ock ri : I i er
ock I ng1gORNsy Aﬁ.%gﬁ L@{Cﬁa&%@dowe% 'Egﬁt%]rglgﬁe | ggﬁgmbs.t y&een sggiabs.lm.ht

and pin nose . Lo g groove a rrng rib etween its
upper and@®fighepovsiernt BHt Pox Heempperls dielptivews? RiRdsnesmbelr dgve Htherre
f r ust o- comdrf@uratonb f&ngc;@uﬁgemp@gyi whgtinzelBei ng closer to pin nose 22 t han
t he i nner periﬁhiré. Lock rlnq,gro ve 42 carries a split lock ring 44. In
this enbodi ment%¥ B8k 44 243 'F'scgsg'ﬁB?dalrlrS‘? thet tangeankact from & gatwelct i on,
with a | opdsitiormnth & RABY cadtitab@elepodfiioandwhen ek ringriy BUKEEs watlfaapesiéén, The
di st ance ?ht n.IocF ri inney, surface. 46 .and | ock rin uter surface 48
defines e Perametsriof itk rbds B haatet thar she nst plamer ol B e mas
radi al depthsyshedhagrlock hing d4 prquades cadidily paitNaad ftdw chinermembkr loobde i ng
44. Lock &ihgeds. h@?ca%sglldgkqjir{gt %roBI/e '42}%@ dﬂéﬁ“i%eﬁ&og’regfeqq}ﬁgﬁ of QRIANg teet h
54 on its outer surface 48. ATrecess on lock ring inner

to the radial thickness of lock ring 44, lock ring inner 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.




surface 46 accommodates |ock ring rib 43. Lock ring rib 43 cooperaiseﬁmé\{ll 05
‘ci reunferential groove 52 |located on lock ring inner surface 46 tG ve ?
axi al movenent of lock ring 44 within lock ring groove 42. Box rrenber bore
24 has box nmenber teeth 56. When the connector 10 is fully nmade up, |ock
ring teeth 54 engage box nmenber teeth 56 to prevent axial novenent of box
menber 14 relative to pin nmenber 12. Gther configurations for lock ring 44
may be utilized. Lock ring 44 is a split, C-shaped ring that can contract

from a natural wepgstihy @4 i 8 siif €lrlng hantdPSigRd I@R)’?ﬁ Blpfpé\oaa/éyaeabstt%ktor I ng 44

Is inits natural po lon, the inner dianmeter of rlng I's greater
than the 3 RPRERCLES Hﬁ%‘f“?—ﬂ BTEf?i"aH’Vrn‘-,“WH@? ring 54 ‘§lﬁ'&‘ﬁarfija'?'a$QS’c RO tii3igt Bendsr ot r udes
radi al |y uiwes b fHeQ’@trBtﬂ&dfﬁb@h@h wtr@rpre&uaécap@siﬂ& dBe®auaen FroK 1 &ng
groove 42 has ,a radi al  dept rfh% at er than [ efﬂ‘ég o] the I‘Edl altthl ckness
of lock rfndc49e ecRUt g h SuPPYE ™Y s E‘aﬁ’g €t €4'Yi st ance
away fronsurfack 18iang baxtmd@benottee sndsaer 26. pothe lredmcteW]mmtioopklustrimeg 44 | s
fully contragt ed ock ring
43 15 oqui oo welge b ek ahfitled Bs phizicdly coRE Bl EhATELELe Iincs L |
member 12surfacg GPhve-‘dﬂq sﬂn@&ﬁt&%hwa 9@%9&aféhathrb@mwe¢gegsqrm?4§uemlace 46 is

| mredi at edjacadl] REGN thé itcRiferehBd dfi the?Bonreidr TBAIDE As OMlRlin&l e 18 has
a circunferential wedge rl?r;g\ygeroove 58 |ocated imediately adjacent to pin

shoul der ¥UAHREGFEEYS g gf dge Hag 64 tdRgBOYEGhHelYesavES RIFESadstr f ace 60
and a mechgﬁutrdmdgjh@w&adtea\@bsnaumface 62. Pin shoul der 20 conprises the

VB Ting" o SRR "8aY SUE RGN Ryt b L RS
Cr oss- secidews 76awd logatad weidde betwepni xenemberf @eth 56, ev&nb)ed:geed amgnout er
surface i ciituhfEaRcd WP GoHRRREy O T AS%ad G 809)  WEEDey Tl 0O hauppgsur face

72. V\édge ring | ower surface I'S approxi mate per pen 9t he
| ongi t udi ig¥gasaerrewsf76 will be located at the same axial pos:tlon 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 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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connector 10 in the first enbodi nent. Wedge ring upper surface 70 iss géusgzoos
sel €ct ed angle relative to wedge ring |ower surface 72, such that ‘é

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 |ocated
bet ween box rim 30 and pin shoul der 20. Wedge ring 64 has a selected

radi al thickness that is less than the radial dinension of wedge ring
groove 58. -4 25 August 2005 Wedge ring 64 is a split Cring that can

expand fr ﬂﬁv@ﬁﬁhﬁb@@ﬁa@ﬂ RAShEMBEr 19 and pirfhleAfepd 2D0Sdd irPg- 36P5Re @[rﬂ@ Y,
wedge rin rdlcﬁataﬁaseggaso that it tends to ndve to

retract edg88‘§|i[ ?Hhse R9¢ I witB 2ax drgreiasriinesl susacqBdwn in FI GS 1 & 2,
wedge ring out 8hcspif membeB12 s ﬂlﬂ]prsmﬁbﬁﬂtleﬂow&d rusrlnbw i éhtlﬁhtlmfﬂéﬁé’wspu'fer

f t tion,
P 202 O AP BS503R P oS AR BT,
wedge ri ngul@ac(@o@fbanﬁweusess\uedgclensﬁm tosuges fnon'gtlﬁaﬁlr@reetnmammnsm thaf
act uat | onppliodif3l GRsh L. cfmeﬁlev 1. SREGRAGRTAYEL higel LLEMHIRRROGE of Lhe
é ews oW We

connector 10. expl ai ne . actuati o e ring 64
to be novEw Br@i%é’sﬁ F’Pﬁ'é'obr m%@w@aemﬁagpf Wéﬁg%lﬁ'ﬂgt%wltétth%lélea@t“{ﬁ) fafti on. Box

nmenber l4ahgis oapﬁeghdmdérwaﬁd ﬂ& fe@bﬁkﬂrﬁ@rﬁc@&yﬁ'[rﬁ@o éregﬂés d RAsilhBas e
screws 76_are | ocated axiall F}/l& V\'g box  nmenb evenly spaced

er
around t [RECT IS 1 RGRELALS P! Fob2 d bR 'E%{Hb?fel‘%eérﬁ'sl tengleggdall g 2,
| ock ri ngforcefiestgensoeswny akél widck HmWémajcedr@ tddiie lﬂaﬁiﬁj Y% dherpP&r tion as

10 i 11 D5t $P2PheriBRRR s didichd b kolREcGor B yuPRERA Bl P2t abs

i nt o box sfaser68.4s flusokwith mip 4dernberi putier ssufateiridl asd d:toe @echbeprooterudes

radial 1y auyfaars, Lo o B IR matd 6 aRd pt&a6&eh8. Lock ring inner

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



surface 46 is spaced a selected distance away fromlock ring rib
Ting*64 is in the retracted position, with wedge ring inner surfa%SAgguﬁqﬁoos
physi cal contact wth wedge ring groove inner surface 60. As pin nmenber 12
stabs into box nenber 14, contact between tapered stop 32 and |l ock ring
outer surface 48 forces lock ring 44 to nove to the contracted position.

As shown in FIG 4, lock ring 44 wIll remain in the contracted position
with lock ring inner surface 46 | ocated imrediately adjacent to | ock ring

rib 43 aswpiige RBRAEr L' CAHYH irweso't SreSEREWH O bem&x :ﬁ@ﬂ@c?rrepaf've’oﬂft ough the

preferred enbodi nent of the invention includes a tapered sto it will
be clear PJItYHRA axis 9fthe cPMack: art that other configurations are possible

Wi t hout depar t Ting uf\,feﬁ]i:‘lbrﬁ hassﬁ@rmﬂcemrt atdvanua@&entTmweﬁgfngeeﬁeﬁ%bfe,clah&%h f

connect or n confi | ring or elsewere i

desi r abl egg% E’ \A‘ﬁg?% q%F r\/\,hben%ﬁﬁr{'%g omeaf%hté'g WoRedhoul her 28,

| ock ri ngwddginginhdmbmer ipmeadliyonedecbtn tHeatvedgiod pDSltign ta@etid abekssib Mbigned

wi th box ; t th ontracted
fﬁ%@;ﬁénérecﬁ the ¥0x, e\gﬂ?e%(tf{e' eritfon V\fa% %QNJ {mro H%ﬁ-‘f”gﬁg PRYE Ul 1y

position to the unconfract osition r|n
engage botWoaehieformseithsingld b‘?— apparenhp H’)@SQISkHBdZB tﬁ@lgdsthaZGIOlS mob\senent

bet ween bghit&E R s %ﬂsc@ﬁﬂbl@'tﬂ vﬁ'ﬁH@@Eha]r%es ShtHout Hgﬂax%ﬁﬂém)% Ord | L‘&%e SO0 Wl

be in sealing contact wth box nenber i'nner surface Once pin nenber 12

is fully $PabBeiqmt J°Bo%¥aﬁ’é1‘PoeWelzﬁleaéetr@awfaﬁnfs&? &flse e deck ramdal |y

rotated. fidtadlyicontraét enildide Rehdstl BWEhd 4vdligRigS s@8a@b.NSto BbMsdl eegspersur f ace
t he retracted als Slt on to the

or el oaded 087 £T B o7k el TR 7 PokS: GARIE PVFrg oM iBe Bt vr d
toward thiveg.pTbkoeeting s istriewns, art breadgd gentbiat ron‘at“ngctgemrtongel@ad;evmah t he
gfggt ;‘S’ea\g%d;b%zsrlt @&gixggﬂ% itRb Rortr 2 98 waPe  ShRuRSRSLLO YR ACG Q" 1 m 30

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.




force tending to separate pin nenber 12 and box nenber 14. This teﬂghhgmgzoos
axial force first renoves any axial slack between lock ring teeth né
box menber teeth 56, then generates a preload wi thin connector 10. Wen
wedge ring outer surface 68 is flush with pin nenber outer surface 18 and
box menber outer surface 26, connector 10 is fully nmade up and prel oaded.
To rel ease connector 10, actuation screws 74 are rotated to nove wedge
ring 64 fromthe prel oaded position to the retracted position. Next, |ock
ring release(§€ﬂgﬁs 76 are rotated, causing lock ring 44 to nove fromthe

uncontracted position to the contracted position as illustrated in FIG 6.
Once | ock ring 4ucqngectas forcppneptingttyve bbaldr pesbears, eemprjsing: nenber 12 and box
menber 14 may be pulled apart. FIG 7 illustrates an alternate enbodi nent

of the inventi od.Pit adapkidido bg|cpeneniad éo embeldihaybular wethbers rand garg ath ateraall ower
surface 72 that has a lip 78 extending axially away from pin shoul der 20'.
Li p 78 engagBearengagenerispizseoove 80 in wedge ring groove | ower surface
62', hol ding med%F ring 64' in the retracted position, with wedge ring

i nner surface 66Do% pdpp & e gpneagied tethe other ofeltfebularmeembers and/kavingrae intauslf ace
60'. As pin nenber 12' stabs into box nenber 14', box rim 30" will contact
wedge ri ng duBvierengageant swre thfhiescives fic @it engigemenausee wetkpbing iengggerfieblt; t 0
move upward into direct contact with pin shoulder 20'. Wen wedge ring 64
nmoves i nto cont aéelitoekripg mognted kdere ofthe ehgager@@ut wintfdcesdfos engaipe o grooved
retai ner groove 80. The resiliency of wedge ring 64' causes it to expand
radi al |y f ioefle Hethe etherefitheiengpgpsieni yrfacenalpek fhierigbubat mewbbrs tapother @ty pihr om
wedge ring groove inner surface 60' to the preloaded position. In the

prel oaded 588 Pei Bnstaibdtogethért i ency of wedge ring 64' causes wedge ring 64'
toinitially nove slightly farther outward as the tubular nenbers
initially bend 2yefgechoulder optdgimgndedge ring 64 between shoul der 20’
between rim 30" to take up axial slack. In the enbodi nent of Figure 7, both
-6 a wedge member that is 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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25 August 2005 wedge shoul der 20" and rim 30" are shown as being i I
relative to a longitudinal axis of the connector. The invention hfagschhgﬁsqzm5
significant advantages. The wedgi ng nenber causes slack to be taken out
between the lock ring and profile of the connector. The wedging nenber is
readily noved to the wedging position and is accessible from the exterior
of the box. While the invention has been shown or described in only two of
its forms, it should be apparent to those skilled in the art that it is not
so |imted butlhfeonseperaptorgngtorclningdrwisngnichanges wi t hout departing from
the scope of the invention. For exanple, the rel ease novenent to cause the
lock ring to r&%ivedesyshoslderiaexialbophatd fromthnatinglr ngagdnentvedaiend tiegrieasl. To
do so, an upper portion of the lock ring extends upward to a point

radi al |'y i rifgesdrifyeiihe ioa whenthe box anigpin ath etabted (regethem the sior @nprisingtht kasthged SO
that rotating themto release the wedge ring and allow it to contract

radi al | 'y i riveleegof Siehorstendheousl y, the inner ends of the screws contact the
upper portion of the lock ring and push it radially inward to the rel eased
position. |n an8ehesdgeanenbaaemmies 4 9plit wellg engremtielbyciongs.i ses segment s,
rather than a ring. In a further alternative, the wedge nenber is
reciprocally carried in a cavity in the box so that it can nove outward to
be fully recessed within the bore of the box to allow entry of the pin. A
t aper ed wedgi ngThtweuhagtar agoording treldinoh veherepor ti on of the pin that |ocates

wi thin the bore adjacent the wedge nenber. Once the pin lock ring has

| ocked, the opethatsdiza boedads mdalyepaed framadie Bonlevigigementssdace oh the pRoga
menber to nove radially inward and engage the wedgi ng shoul der on the pin.
Thi s causedacehernpiof thedorphen thg ben 4nd pmeirastabbed togethdrgthéom compyisig) thagtadting
connection. The pin wedge shoul der could be oriented to provide either

t ensi on or Suré‘qurgg 18 59 thepredposhgulder 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;

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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25 August 2005 CLAIM 1. A connector for connecting two tubul ar nﬁgn
conprising: a pin adapted to be connected to one of the tubular ne e?éﬁg%gﬁs
havi ng an external annul ar engagenent surface; a box adapted to be
connected to the other of the tubular nmenbers and having an internal

annul ar engagenent surface that receives the pin engagenent surface in

st abbi ng engagenent; a split lock ring nounted to one of the engagenent
surfaces for engaging a grooved profile in the other of the engagenent
surfaces tAasRkdistarce beigenthe wedgsshardes gust therimaslessae oyemliangatals dfohe pin end

st abbed together, a wedge shoul der on the pin; and a wedge nenber that is
radial |y novebey thangedigly inwardjaloag theiwedgesiiouldenaded the profile to a wedgi ng
positi on wedged between the wedge shoul der and a reacting surface of the
box. 2. The conMcvesiee seedhedicogpiisss ¢l mlihwedeewtng eirmedihrithie d rcéshenvikeginng
position, the wedge nenber provides a force conponent to the wedge

shoul der t eXifrHg theavedesthonlder; Bsxwedgering eving a foppodiceat amatg idilinetdni totise f rom
each other. 3. The connector according to claim1, further conprising a

t hr eaded nerides shomlder angd a segendhdurfpcenat tauradting ifidlioationrto ebet 6] the wellget gy Bafng t 0
nove the wedge nenber radially into the wedging position. 25 August 2005
4. The connevele frgwageigicted positied within the revher ehanein thedirwanhecaldaudfaes ark sut
axially spaced fromthe annul ar engagenent surface of the pin and faces a
rimof the 956neagremt tild tho wedaschpilder and thetrith e dhd wediyepositibhahe vadge ring
conprising the reactin surface of the box; and the wedge nenber conprises
a split wedgaspiapy toward theqvedging hesitipnrand5. The connector according to clai m
1, wherein:

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 sccond 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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the wedge shoulder is axially spaced fromthe annul ar engagenent dﬁﬁﬁuﬁt%os
the pin and faces a rimof the box when the box and pin are stabbe
together, the rimconprising the reacting surface of the box, the wedge
shoul der and the rimbeing inclined relative to each ot her such that an
axi al distance between the wedge shoulder and the rimis |less at outer
di aneters of the pin and the box than radially inward al ong the wedge
shoul der; the wedge nmenber conprises a split wedge ring carried within a
recess on the pilihe cadfdeoentordingtontigd, sivpcii:der ; t he wedge ring having one
surface at a mating inclination to the wedge shoul der and anot her surface
at a mating i ncitienateinaipnpgart dugagennnt sefide defins ebate HavihegrobRabroiilgages a
radi al threaded hole in the wedge ring, the threaded nenber have an inner
end that abuts tieeplittlodssng is nidveteptmthenxierpaisinesiart di@agsRe@euithdd®f B hey
outward into the wedgi ng position when the threaded nenber is rotated. 6.
The connectspht ladcurgiinagpinint aigngehentwhids e Brootdieprviid geths Boxvllarl the Sodxidl | Y
spaced fromthe annul ar engagenent surface of the pin and faces a rim of
t he box whamn irhetalijes tagnifientb tock tie tshuddb heshbérogtdiet, the rim conprising the
reacting surface of the box, the wedge shoul der and the rim being inclined
rel ati ve to eacthcatantng sufede dfiistbox B-a riln 2bthAbgtist 2005 an axi al di stance
bet ween t he wedge shoulder and the rimis |less at outer dianmeters of the
pin and the boshetwrdpe staiidat isyaxiatipapaged baftgmt Hacivede eins 59 WedRk reldd tb e
wedge nenber conprises a split wedge ring carried within a recess on the
pi n  adj acdengitedienl weid @f tiehmuhaer,, the edgsetigdddriang rikavdinginalidell rQhtive 46 Lage at
a mating inclination to the wedge shoul der and a second surface at a
mat i ng i nclotheatrésolting @ 4 bleser iamipl distencedelgecn therg abe iRy rad B Yerbethid &M Rcond
retracted position within the recess, wherein the first and second surfaces
are out ofadedgegiemand with the wedge shoulder and the rim to the wedging
position, the wedge ring being biased toward the wedging position; and a
depending |ip othetwrdgs esorbdr sulobaek bafvednhide Spidit shouldgr tah@thecAAA BRSwalge
retainer |ocated in

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 recess to retain the wedge ring in the retracted position untiisé\he Rgﬁos
and box stab together, at which tine the ri mengages the second sUr ae®
the wedge ring and pushes the split ring axially to cause the lip to

rel ease fromthe retainer, allowng the wedge ring to nove to the wedgi ng
position. 7. The connector according to claim1l1, further conprising: a

t hreaded rel ease nenber having an inner end that engages the lock ring to
push the lock ring froma |ocked position to a rel eased position when
rotated to &Il oWhe hennpitor meetding so ¢lgimise whirainl teelwed@ itenfoe O AEH 2 @pliteFede?5
August 2005 8. The connector according to claim1, wherein: the internal
annul ar engétgcivsing adustfsudfecedbitinmes withbibe erclig\shogdérhad grseRMe urREOd Bited he
split lock ring is nounted to the external annular engagenent surface of
the pin, theith Spirint, ahesik! distageesromppi g firtttaad eagag QurRbEs el Hh98Yed
profile in the box when the box and pin are stabbed together to | ock the

t ubul ar merdienderiob e thedgs, ritethanr 2 acinhergfiaistel afiBe AbddciRghox 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 be2weeiih¢ traneciir ascoidingto clail iBalvhddein tearedizd MBmBEr cBmSREOR it wagiA!
portion; and the wedge nenber is |ocated between the wedge shoul der and the
rim the wethgearrpdwiiisn abeesspunriadiialahy whavie @k Bnteoton e GoRBHRAESI tion in
engagenment wth the wedge shoulder and the rimto wedge the wedge shoul der
and the ri m apas thréadeimenbér (it keagagesth thiEAACORIIA RN RS GiRE thid ks bR ibAlid 8.
wherein the wedge nmenber conprises a split wedge ring. 10. The connector
accor di ng tiewt ebuts the Bin inier retass tohymshvbd gedgeirpandialnPithaa o e WRUjihg

ring having a first surface that mates with the wedge shoul der and a second
sur f ace t hathemthe 8geaded 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 Iip to release from the retainer, allowing the wedge ring to move to the wedging

position.
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with the rim an axial distance between the first and second surfg%egu?@gtaggs
smal l er at an outer dianeter of the wedge ring than at an inner neter
of the wedge ring. -11-a 25 August 2005 1 1. The connector according to
claim8, wherein the wedge nenber conprises a split wedge ring having a
first surface that mates with the wedge shoul der and a second surface that
mates wth the rim an axial distance between the first and second
surfaces bejng smaller at an outer dianmeter of the wedge ring than at an

i nner di anetler dhe savaciirageordingiy. claip 8, fifkercompringor according to claim 8, -
wherein the wedge nenber conprises a split wedge ring carried within a
recess on the peitrcaisd reltpes Bemberisecurartn dlest bow ahd hetieg aciongrehs émt eagdingaded
menber t hat engagges a threaded hole in the wedge ring and has an inner end
that abut s PHamgitppysh thedeckringdipm a locked phsitidnato wedepsed poattjoti atiérabiayed ealivar d t 0
t he wedgi ng position when the threaded nenber is rotated. 13. The
connect or dbcRin rdhpxtobepdlicdrsyt frerach othethe wedge member conpri ses an
outwardly biased split wedge ring carried within a recess on the pin; and
wherein the connector further conprises: a depending lip on the second
surface of the split ring that engages a retainer located in the recess to
retain t he edg&hegongecian atdonlingto clapt &dvipasi:t i on until the pin and box stab
together, at which tine the rimengages the second surface of the wedge
ring and pushestheeraglpinulariengpgemént burface defineaiinee hdvinglthoprédred pogrse from
the retainer, allowing the wedge ring to nove to the wedging position. 25
August 2005 14. thykplitdepkrringtio mongeblodhnextérmel ehmilmeBgaghidédt berface ofpE bl Hg: a
t hreaded rel ease nmenber secured to the box and having an inner end that
engages t hépPlitllgekingispapping ipfosheagheert gdtk the grgovied prfde Inahk ek Wnmithd B 400 a

rel eased position when rotated to alto w the pin and box to be pulled
apart fro mPBEstabbpbiogether 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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15. The connector according to claim1, wherein: the |nterna! annuﬁ§%mgw“2005
engagenent surface defines a bore having the grooved profile; the Sp
lock ring is nounted to the external annul ar engagenent surface of the pin,
the split lock ring snapping into engagenent with the grooved profile in
t he box when the box and pin are stabbed together to | ock the tubul ar
menbers together, the reacting surface of the box is a rimon the box; the
wedge shoul der conprises an annul ar wedge shoul der that is axially spaced
apart and Wheithgthréaded inpmim it foatddiox heaell citthovtrebdedandngegbdinhddakibRXien &f t he
connector, the wedge shoulder and rimbeing inclined relative to each
ot her, resuistdmgofithe toxc| oser axi al di stance between themat a first radial
portion than at a second radial portion; the wedge nenber conprises a split
wedge ring | ocated between the wedge shoulder and the rim the connector
further conprising: an annul ar recess | ocated on the pin at an inner
portion of lthe Wbdgmnstiouicdeding tdaimeSesherciian iafigl Edaricd B8 tMErbovea prong:
outwardly, the split wedge ring being outwardly noveable froma retracted
posi tion i nntivehorectetbs beotot therimes gileg:dposhd: 1d@R rin@ Rl Sndb e FedoiRIBRIud hat
engages a threaded hole in the wedge ring and has an inner end that abuts
t he pin in dnhaf the wedgs ring ipinshe feh&toadgdgtod.i Ng radially outward to the
wedgi ng position -13- o 25 August 2005 when the threaded nenber is rotated,
a head of the threaded nenber being accessible froman exterior of the box.
16. The connector according to claim15, wherein an axial distance fromthe
grooved pr dfii | eThé ronnhdveorbawelin tochin bf)furtier éda@rikingn | S sel ected so that |ock
ring will snap into the grooved profile only if the wedge ring is in the
retracted posit & 8ucadéd relehirementnsaiad ta.¢eMof af@hivingCdnahsB 38d thhbhRRE the
conpri si ng:

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 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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a threaded rel ease menber secured to the box and having an inner epgf, 2005
engages the lock ring to push the lock ring froma | ocked position to~a
rel eased position when rotated to allow the pin and box to be pulled apart
fromeach other. 18. A nethod for connecting two tubul ar nenbers,
conprising: (a) providing a connector having a pin on one of the tubular
menbers, a box on the other of the tubular 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
shoul der on the pin that is inclined relative to a |ongitudinal axis of the
connect or, dnd &be fstge asrerding torckim [8swhesein steb yic)rmppliza i tensilé Pycestieadalan nig: t he
engagenent surfaces of the pin and box together, causing the lock ring to
snap into SWHAYERRIX- with the grooved profile to lock the pin and box
together, then (c) noving the wedge nenber radially to a wedgi ng position
wedged between the wedge shoulder and a reacting surface of the box to
renove any axial slack between the lock ring and the grooved profile. -14-
0 25 August20200%he guetipd cacersding do adpéror B rvghetein stepi(eh ddprisdsemeving sk edie)
applies a tensile force between the pin and the box. 20. The nethod
accordi ng mymbentadial goutyrds ej n 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 |lock ring snapping
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into.engagenent with the grooved profile in the box when the box in
ére“”stgbged t oget her to ?ock the tubul ar nenbers together. An anﬁ%?éﬁgmt?ME
wedge shoulder is located on the pin axially spaced apart and facing a rim
on the box. The wedge shoulder and rimare inclined relative to each

other, resulting in a closer axial distance between them at outer

di aneters of the pin and box than farther inward. An annul ar recess is

| ocated on the pin at an inner portion of the wedge shoul der, the recess
having an inner wall facing outwargg¥rrAcgP! it wedge ring is |ocated
between the wedge shoul der and the rim the wedge ring being outwardly
noveable froma retracted position in the recess to a wedging position in
engagenment with the wedgePRELOADED SQUNdHECONNEaTORAgE 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 t oApisheethe formeqigecting gwe adiuibdl yeobievmhas topih hendwed Gbx,gtheoisdx | on

when the hiNiRgdesbrBRABEFeckRes thODRH GH stdBbHHY Engagement. The bore having a
grooved profile, and 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. An  annular wedge
shoulder is located on the pin axially spaced apart and facing a rim on the box.
The wedge shoulder and rim are 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 is located on the pin at an inner portion of the
wedge shoulder, the recess having an inner wall facing outwardly. A split wedge
ring is 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 shouider
and the rim apart from each other. A threaded member 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.

Figure 1
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