1 MULTI-COMPONENT C-RING COUPLING CROSS REFERENCE TO RELATED APPLICATION
[0001]This application claims priority to U.S. Provisional Patent Application No. 61/1 65,497, entitled
"Multi-Comp8aeft@LR{MG Coupling”, filed on March 3 1, 2009, which is her&filitiSaspe/patae0by
reference in its entirety. BACKGROUND [0002]This section is intended to introduce the reader to
various aspects of art that may be related to various aspects of the present invention, which are
described and/or claimed below. This discussion is believed to be helpful in providing the reader with
background information to facilitate a better understanding of the various aspects of the present

invention. Accordingly, it shoul&@gé?qgsr P8ﬂlgmt%e§?§é?)?§§£ﬁﬁ@ to be read in this light, and

not as admissions of prior art. AS Wil be appreciated, natural gas have a profound effect
on modern economies and societies. Indeed, devices and systems that depend on oil and natural gas
are ubiquitous. For instance, oil and natural %as are used for fuel in a wide variety of vehicles, such as

cars, airplan%g%scttg,%ﬁﬁﬁﬁgﬁfej- Igjﬁﬁ(!ﬂA Fgrﬁprfalrﬂj?éﬁ-g%"’are frequently used to heat homes
during winte enerate electricity, and to manufactu astonishing, array of everyday products.
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No. 61/1 65,497, entitled "Multi-Component C-Ring Coupling", filed on March 31,

2009, which is herein incorporated by reference in its entirety.

BACKGROUND

[0002] This section is intended to introduce the reader to various aspects of
art that may be related to various aspects of the present invention, which are
described and/or claimed below. This discussion is believed to be helpful in
providing the reader with background information to facilitate a better
understanding of the various aspects of the present invention. Accordingly, it
should be understood that these statements are to be read in this light, and not

as admissions of prior art.

[0003] As will be appreciated, oil and natural gas have a profound effect on
modern economies and societies. Indeed, devices and systems that depend on
oil and natural gas are ubiquitous. For instance, oil and natural gas are used for
fuel in a wide variety of vehicles, such as cars, airplanes, boats, and the like.
Further, oil and natural gas are frequently used to heat homes during winter, to
generate electricity, and to manufacture an astonishing array of everyday

products.

[0004] In order to meet the demand for such natural resources, companies
often invest significant amounts of time and money in searching for and

extracting oil, natural gas, and other subterranean resources from the earth.
Particularly, once a desired resource is discovered below the surface of the earth,
drilling and production systems are often employed to access and extract the
resource. These systems may be located onshore or offshore depending on the

location of a desired resource. Further, such systems generally include a



often invest significant amounts of time and money in searching for and extracting oil, natural gas, and
other subterranean resources from the earth. Particularly, once a desired resource is discovered below
the surface WQR8184tH0@rilling and production systems are often employed@$rdteeiyRat2 e xtract the
resource. These systems may be located onshore or offshore depending on the location of a desired
resource. Further, such systems generally include @ 2 wellhead assembly through which the resource
is extracted. These wellhead assemblies may include a wide variety of components, such as various
casings, valves, fluid conduits, and the like, that control drilling and/or extraction operations.

[0005]Coupm?d|§?a%@?§?é‘?@¥l tradtoMt IR ERBONBIG Y TBCRCH BeFRINS nents together

and to wellhgast husingsaPmdna s rilingandrapssruginpoptis, vealhcasiphnedsedxyinges may include
welding or machinin%ﬁhe com&)onents and/or the connectar, such as by welding two components

together, mdAN Rt d HTSRNIUIHRBF G g MRE ERARR A RO Y MBEFRGPEnd/or connector.
BRIEF DESgeiBideEN OF THE DRAWINGS [0006]Various features, aspects, and advantages of the
present invention will become better understood when the following detailed description is read with
reference to[@89Sccorfpanijinyg flglse safemducto ldeachnaenttess preswityike asttatiroughout the

figures, wheggiy; [OO0HIEd s £ 80 B-AE BIRRHFLAEr AR R MBSHRL SHiRG AR gystem in
construction of the well, coupling techniques may include welding or machining
the components and/or the connector, such as by welding two components
together, machining threads or other fastening mechanism into the component

and/or connector.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Various features, aspects, and advantages of the present invention will
become better understood when the following detailed description is read with
reference to the accompanying figures in which like characters represent like

parts throughout the figures, wherein:

[0007] FIGS. 1A and 1B are block diagrams of a mineral extraction system in

accordance with an embodiment of the present invention;

[0008] FIG. 2 is a cross-section of the multi-component C-ring coupling with a

diverter connector in accordance with an embodiment of the present invention;

[0009] FIG. 3 is a cross-section of the multi-component C-ring coupling with a
casing housinghead connector in accordance with an embodiment of the present

invention;

[0010] FIG. 4 is a cross-section of the multi-component C-ring coupling with a
threaded connection in accordance with another embodiment of the present

invention; and

[001 1] FIG. 5 is a cross-section of the multi-component C-ring coupling with a
threaded connection and radial fasteners in accordance with another

embodiment of the present invention.



accordance with an embodiment of the present invention; [0008]FIG. 2 is a cross-section of the
multi-component C-ring coupling with a diverter connector in accordance with an embodiment of the
present inveMBX1IP0BOMTFIG. 3 is a cross-section of the multi-component CRGIFIS3UMRF 128th a casing
housinghead connector in accordance with an embodiment of the present invention; [0010]FIG. 4 is a
cross-section of the multi-component C-ring couplirg with a threaded connection in accordance with
another embodiment of the present invention; and [001 1]FIG. 5 is a cross-section of the
multi-component C-ring coupling with a threaded connection and radial fasteners in accordance with

another emRalAl-FBs hON QERPESIFIC EMBODIMENTS

[0012] One or more specific embodiments of the present invention will be
described below. These described embodiments are only exemplary of the
present invention. Additionally, in an effort to provide a concise description of
these exemplary embodiments, all features of an actual implementation may not
be described in the specification. It should be appreciated that in the
development of any such actual implementation, as in any engineering or design
project, numerous implementation-specific decisions must be made to achieve
the developers' specific goals, such as compliance with system-related and
business-related constraints, which may vary from one implementation to another.
Moreover, it should be appreciated that such a development effort might be
complex and time consuming, but would nevertheless be a routine undertaking of
design, fabrication, and manufacture for those of ordinary skill having the benefit

of this disclosure.

[0013] Embodiments of the present invention include a multi-component C-
ring coupling having a removably coupling lower ring to enable easier removal
and inspection of the coupling. Additionally, the coupling may provide
attachment of a diverter or riser to a pipe (such as a conductor) without welding.
In one embodiment, the multi-component C-ring connector includes a sliplock
connector, such as for a diverter or a casing housinghead, a lower ring, and an
internal C-ring. The lower ring may be removably coupled to the connector via
axial fasteners or a threaded connection. The lower ring may be axially
translated until it engages the C-ring. The lower ring and connector include
internal angled surfaces such that when the lower ring is engaged the lower ring
and connector exert axial and radial forces on the internal C-ring. The resulting
radial force pushes teeth of the C-ring radially inward to cause the teeth to bite a
pipe. In other embodiments, the connector may include radial fasteners inserted

into the connector to engage the internal C-ring.

[0014] FIGS. 1A and 1B are a block diagrams that illustrates an embodiment
of a mineral extraction system 10. As discussed below, one or more tubular

couplings are employed throughout the system 10. The illustrated mineral



DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS [0012]One or more specific embodiments
of the present invention will be described below. These described embodiments are only exemplary of
the present MO&figyh17Aitionally, in an effort to provide a concise descriptR$iT8ifSHd8@23%&mplary
embodiments, all features of an actual implementation may not be described in the specification. it
should be appreciated that in the development of apy such actual implementation, as in any
engineering or design project, numerous implementation-specific decisions must be made to achieve
the developers' specific goals, such as compliance with system-related and business-related

constraints, SRHIRPYEIRMrdN 672 RApTeRIgESoSSRRthePMUPe BUBRr RS R IS S preciated

that such a desmiergvemapiangmMghideedenylex anditinedtsaEED gBYf, érWertiguestheless be a
routine undert_akin%of de%sii‘%n,_fabrication, and manufacture for those of ordinary skill having the benefit

of this discld2I5E. FH6THRIHIAIMINTs G e JreSBMSRVERESHARIBIENS rMIREEINTSBACIRE- ring
coupling hagygernremoualincaisiéng (@wer angudaenablgeasieoresubyahaslgnspestipseaf the
coupling. Additionally, the coupling may provide, attachment of g diverter or riser tQ a pi uch as a
conductor) vﬁﬁtgma)We'?‘(ﬁﬁlglfsiﬁ%ﬁ%geEBn (S)%?(rt%@ntj 'Qgrlﬁjlgp |§c8r¥1\'§]cl)ﬁ%ar‘1{ §r?relg5n §§nnec c%ﬂf%%ﬁdesa
sliplock conheetarirsughdepdsitaldivertemailaléasihgremutirghelad Sarolweesiagyeliicbad mibrnal C-ring.
The lower ri ably coupl t negtor vi i e .

connection. q%e %ywéﬁléﬁ!g%a? e gﬁ%ﬁ&%&%ﬁ%ﬁa@? u?n%|8|tég%%ﬂgiﬁ%@%ﬁﬁ?ﬁ%%ﬁﬁ?ﬁng and
connector inthbd@ahtierdisPasgib@isihdaesxisatnnhet (i evethedwved rind & wellessd ik [&¥ver ring and

connector eas, Biialanth LUBIdBIE S ARG IR Gelifdad NRSERHN 90 QiR Rshes teeth of

the C-ring radially inward to cause the teeth to bite a pipe. In other embodiments, the connector may

include radighdasienereaspstiddatedBeRonnesignloApaasadss nteipRl Corf@nDAdAIRIGS. 1A and

1B are a block diagrams that illustrates an embodiment of a mineral extraction system 10. As

discussed bERWCLARDL IS YA ATIMICH @B GRS SRRRSEAIRFO UGROTEME Sy Gerh Y0, The
illustrated méxarapk exicamiinesistEssehibtan Hg ety rad telextpanis/assissniasradsaad natural
resources, inclydi drocarbons (e.g,, Oil or natural gas), or configured to, jnject substances into
the arth. I SBRA OR RETTUNAS WA T oOR S RErEd IO RAT SR B8 Shrtace
system) or sidygesit (849 prasdbJen eystiating Asalssteate dh¢headly e rartDprosliddefathellhead assembly
12 coupled tg.a mineral deposit 14 via,a well 16, wherein the well 16 includes a epd hub 18 and a
weil-bore 20 R Ta TG R 20 TR R, SO BTG e ot e
termination diLgieateelleberedRotor HeRv(alkioemdeigld 18 asovieled ftotinaginglalslispesatealidreof the

wellhead as\%%ﬂ“?b’ b8V Wl 90T Rk Mgy eiasar AR RIALY o Y RIGRY drudggmultiple

components that
26 into the well-bore 20. One or more casings 24, such as surface casing,

intermediate casing, etc., may be fully or partially disposed in the bore of the
conductor 22. The casing 24 also provides a structure for the well 16 and well-

bore 20 and provides for control of fluid and pressure during drilling of the well 16.

[0016] During various stages of drilling of the well 16, a diverter 26 (or a riser
or other pipe) may be coupled to the conductor 22 via the multi-component C-
ring coupling 28. The diverter 26 (also referred to as a type of blowout preventer
(BOP). The diverter 26 may include a variety of valves, fittings and controls to
prevent oil, gas, or other fluid from exiting the well in the event of an unintentional
release of pressure or an unanticipated overpressure condition. The diverter 26
may be mechanically or hydraulically operated and may allow diversion of fluids
flowing from the well 16 away from rig or other equipment via side outlets 30.
During operation of the system 10, it may be typical to install a diverter 26 during

removal or installation of additional components, changes in operation of the



control and regulate activities and conditions associated with the well 16. For example, the wellhead
assembly 12 generally includes pipes, bodies, valves and seals that enable drilling of the well 16, route
produced merI¥ftdidthe mineral deposit 14, provide for regulating presRF&/FS2a&02d12%, and
provide for the injection of chemicals into the well-bore 20 (down-hole). For example, FIG. 1A
illustrates a conductor 22 (also referred to as "condgictor casing”) disposed in the well 20 to provide
structure for well and prevent collapse of the sides of the well 26 into the well-bore 20. One or more
casings 24, such as surface casing, intermediate casing, etc., may be fully or partially disposed in the

|
bore of the QYRRTIP 227 FPhObLEIREOY RSB videsdztribad RiTbietbslv 1eamyltiell-bore 20 and

provides for onpen &¥itfloigingnd qusmsy resdaringedriding el aapird b6 HeQitdReFing watius stages of
drilling of the well 16, %ive ter 26é%r a riser or other pipe) may be coupled to the conductor 22 via the
multi-compo??é}%’ﬁthfn% WIRAHE WEMNSe diverter 26 (also referred to as a type of blowout preventer

(BOP). The dierier 26 mayinglude.e yariety ot valyes, fiags andconuols [a prepent of. gas, or other
g the well'in the évént of an Uninténtional rel€asé of pressure or’an unanticipated
overpressurdlusiraditioninthtativereé e2ditioag beaniegdnisadly os lgditiomiaa by iges atesingnd may allow

diversion of fluids flowi t 116 g Qar [ ia siderqutlets 30. During
operation of'%q@ééég@rﬁ ?L; Qlﬁ%gr é/el% gjy%%gﬁ?él%@ 11 ggdﬂ/ee%?é%ggjuﬁgn%gai%v%oﬁ)nstallation of
additional comafinegdiiarishrrgenth epeasinonottiRgBagdstehiney, ke RauptRErtsdheacasitns. As

described fusihGaRRID il SAYIATRORAR! CoufiACOMRIIRG AR, RIS AR ARPINg Of the
ing. [001

diverter 26 to the conductor 22 without wel FIG. depicts another operation of the

wellhead asB&iRWIyine MudineRIABORRBAISHEREcFARITD T eAaRIES220 IR & RIRRWAY surface casing,
intermediatengasingh QAP rEIHCHAN CRsHID 2 IOWIRIVE Wiadid Rssealiysldy heusrighaddiipnal casing, a
casing housinghead 32 may be coupled to the casing 24 via the multi-compaonent C-ring coupling 28.
Again, as déBe¥EaaRHer Bsialiptine AlRdLBRabrRAPENSAL cSHSingS B RARME L &5t of the
casing housipgbead. 3216 theingsipod bwithapprseldingrlihstisiagiog bougimghesadcagingay provide for
installation of additional cqmponenpts, such Z‘S a BOP % n ol 34. The c s&qg spool 34 may

orovide for (RLEHARON YN AIEB UL ERTINS J0eei Balkd el e carie el Hhatallod mside the
i o001 i -Secti i- -Ii ling 28

oo o latel " Ples SGSE 8 B S BRalon Bl MR SRR <l ind BALBIHE 19 20

multi-compotierodedgie QUG 2 ®irrchide S8 soirhereincopprdiciosR2 tbaversing 42, and an internal

C-ring 44. For, eXampls e HANRAGIPL ARIBAY-EOEIRJ BB E285 MRS A dBRVER&GAIS 42. The

connector 40 includes an internal angled surface 4 1 and the lower ring includes an internal angled
surface 43 gOhORAITaMRURINVBHHBStRtRTitbantBYgaNIng RS dffaceon axasmele tHBe the surfaces 4 1

and 43 gengigiaeasiak ireia) feseprohetween B8 WiasRs drihind dsapndiherideini &ettng 44.
[0019]In the embodiment depicts In FIG. 2, the lower ring 42 may be _
40 includes an internal angled surface 4 1 and the lower ring includes an internal

angled surface 43 generally angularly opposed to the internal angled surface 41,
such that the surfaces 41 and 43 generate equal radial forces between the

surfaces 41 and 43 and the internal C-ring 44.

[0019] In the embodiment depicts in FIG. 2, the lower ring 42 may be
removably coupled to the connector 40 via one or more axial fasteners 46
inserted into receptacles 48 of the lower ring 42. The axial fasteners 46 may
insert through the receptacles 48 and into a recess 50 of the connector 40. In
some embodiments, the receptacles 48, the recesses 50, the fasteners 46, or
any combination thereof may be threaded to facilitate engagement between the
receptacles 48, the recesses 50, and the fasteners 46. In certain embodiments,

the fasteners 46 may be bolts, screws, or any suitable fastener.



removably coupled to the connector 40 via one or more axial fasteners 46 inserted into receptacles 48
of the lower ring 42. The axial fasteners 46 may insert through the receptacles 48 and into a recess 50
of the conn@¥h2UO/1I¥Eme embodiments, the receptacles 48, the recessd30/IHH GQ3fdders 46, or
any combination thereof may be threaded to facilitate engagement between the receptacles 48, the
recesses 50, and the fasteners 46. In certain embogiments, the fasteners 46 may be bolts, screws, or
any suitable fastener. 6 [0020]The internal C-ring 44 includes teeth 52 that extend radially inward
toward the pipe 38. The teeth 52 extend to and bite the outer wall 54 of the pipe 38 to secure the

coupling 28 pipd B INteraRstrite 11 dRtvisR IRFthimAtdhedesfrrdatinit e ding 44 are

radially engagiearyisnthpipxisbanthgasetlbrunifend fadiad feitearappliest Wathssaxiaheiperession
between the_lower ring 42 and connector 4%. [0021]53To eng

_ age the coupling. 28, the lower ring 42 may
by moved infh GGG SRURIRS A8 DIEPRE S8 H%?Se?l%%‘ém% H@ %&‘i%'l' A%el€46 into the
connector 4fxedbziodtieciatsialagap-o betviee nddtialyoangaied Ad=pihe thadpamer gagetlylhe
fasteners 46 m@(rﬁeréqghlt?ned in ane%lt rnt%tin cross-pattern to th({: desir%%g)r\ﬂue..ln certain

embodimen{"srrI e coup mgo% Ry helode evdgleﬁoap%rr%sﬁ'r%%tgﬁ/%et%% o%frof'%’gto 0, 4 to 20, or

5 to 10 fasteamersdheqieal¥Ospaced about a circumference of the coupling 28. [0022]As the lower ring
42 moves in the axial direction indicated by arrow 56, the internal angled surface 43 comes into
contact with[88& ihternbp Gnaagadhe xeumgadsl dirllpadariegces maxHy inevadl icihag 44, as

indicated by 31w EQSiMlIas the SR 8d esersaliRgnir Al angied sugfaseidd afdhe

connector 40 exerts opposite radial and axial forces on the internal C-ring 44, as indicated by arrow

62. The confSIMRIGAToF thEOHERY it Bt B3ParfoRRIEBEANHS £PBBERINAY FEARRIYOUWSform radial
force (indicaiag by. ameyviadleaerthadnigspdlCiging i dueatp dheraaiigdersstasesetd anethd3 engaging

the internal C-ring 44. This radial force indicated by arrow 64 forces the teeth 52 radially inward to bite

into the outdSRERSIPEIRe BRSNS TISR T aNGiSAURINEAR TR BAHISH PR G mal C-ring

through the gaprSintaensuretse, teath49? sfithsoCartogd4 dultytbit thegtigeas 49egakline angle of the
surfaces 41 and 463 rga be desigz?ed for en%ﬁgement with the internal C-ring 44 and/or for the desired
radial force SRAHE GG AL 1R SOHE SIS e‘%ﬂgPPHg ifternal angled surface 41 and/or the internal

angled surfagg /b3 may De,aNglash 3his 3 1RSSLAN ABRIRSINAHEY HOMERIBHYE B Brrow 56,

the internal angled surface 43 comes into contact with the internal C-ring 44,
exerting axial and radial forces on the internal C-ring 44, as indicated by arrow
60. Similarly, as the gap 58 reduces, the internal angled surface 4 1 of the
connector 40 exerts opposite radial and axial forces on the internal C-ring 44, as
indicated by arrow 62. The combination of the forces indicated by arrows 60 and
62 results in a generally uniform radial force (indicated by arrow 64) on the
internal C-ring 44 due to the angled surfaces 41 and 43 engaging the internal C-
ring 44. This radial force indicated by arrow 64 forces the teeth 52 radially
inward to bite into the outer wall 54 of the pipe 38. An operator may visually
verify the status of the internal C-ring through the gap 58 to ensure the teeth 52
of the C-ring 44 fully bit the pipe 38.

[0023] The angle of the surfaces 41 and 43 may be designed for engagement
with the internal C-ring 44 and/or for the desired radial force on the C-ring 44. In
some embodiments, the internal angled surface 4 1 and/or the internal angled
surface 43 may be angled at least less than approximately 90Qrelative to a

central axis of the tubing, e.g., approximately 10¢ 20Q 30Q 40¢ 45Q 50Q 609 709



central axis of the tubing, e.g., approximately 10Q 20Q 30Q 40Q 45Q 50Q 60Q 70Q 7 809 etc. For
example, in certain embodiments, the internal angled surface 4 1 and/or the internal angled surface 43
may be angW@ BEMEEM Approximately 30 to 609 between approximately 48€d/BO20d¢/825p28ximately
45Q Moreover, the internal angled surface 4 1 and the internal angled surface 43 may have the same
or different angles from one another. [0024]Additiorpally, the multi-component C-ring coupling 28
provides the ability to verify the status of the internal C-ring 44 without removal or disassembly of the
coupling 28. After installation, the gap 58 between the connector 40 and the lower ring 42 may be

maintained, 303%iAg FiRiIEABRIRcARGS SRith&MhefimeeSinhaateral aaisi stilasidkhess of the

internal C-riggd#ér My intevide agIEE G 6S 4B g beesitifctoshim ashthp Sastprgeh280AN operator
may view the stajus of the internal C-ring 44 b I?ﬁdng thro%j;h the ga%SS, as indicated by arrow 66.

In this manri@OlsL BRIER, BRRFEL 20 M5 00 AP BRYEIIEN vitco VPLRueal Bedisassembly of
the couplingirt8rriQ02hfsddiinfzly 4rearavdioitkenauinrgemparfacé @3inthgdiaknthe8anay be easier

and safer thapdclﬁgr\é%?tionqel}g% rTI}inoqns. ggort%renove the multi-component C-ring coupling 28, the lower
ring 42 mayooe remove%nt%/ removingefhe xSl fasteners 46 from the connector 40. The removability of

the lower ri na . r ie i remo jal .tadigl forces (indicated
by arrow 656 e(t%%fed ?ﬁa@ ?H%gﬁlaﬁh%rm%ﬂ 4%8§r?§,nt ﬂl?s?ﬁegrg%ygr&e@?\g%g @gléggtlh%‘gradial force
(indicated bykilitp\oe®riéndzr)Bigtuscaibe iBieaiahe-fneridl \Gthieit 4arguakies digass@ablyf the pipe

38. [0026]F'Si'-tﬁei%éu%ﬁﬁﬁsfécmpfﬁﬁsl%%W,gthetgﬂﬁ%@ﬁgtﬁéép%%%écmw§%H&P the

multi-component C-ring coupling 28 in accordance with an embodiment of the(qgre_sent invention. In the
embodimentfe VR RIFE MaxHRe dRaiRtRRGsiAtMAg 35ikigyvBE SRR @t s 8§ housinghead

connector 68 9ingamuitsCeraRgnentie-tHiekreylbiarS iMtarii® enengr MarRjianeaaes Grihe flanges
70 may include fasteners 72 to couple to the casing housinghead 32 via recesses 74. The flanges 70

may also indNfi83RRE B L0738 BRI th & e HMh LATISNEE  EO reCOSRI 8T IM B/ SHHB iment
depicted in kt&us,dhe internal C-ring 44 by looking through the gap 58, as indicated by

arrow 66. In this manner, the integrity of the internal C-ring 44 may be verified

without removal or disassembly of the coupling 28.

[0025] Additionally, removal of the multi-component C-ring coupling 28 may
be easier and safer than conventional couplings. To remove the multi-
component C-ring coupling 28, the lower ring 42 may be removed by removing
the axial fasteners 46 from the connector 40. The removability of the lower ring
42 enables an operator to view and easily remove the axial and radial forces
(indicated by arrow 62) applied to the internal C-ring 44 and, thus, easily remove
or reduce the radial force (indicated by arrow 64) engaging the teeth 52 of the

internal C-ring 44 with the outer wall of the pipe 38.

[0026] FIG. 3 is a cross-section of the casing housinghead 32 coupled to a
pipe 38 via the multi-component C-ring coupling 28 in accordance with an
embodiment of the present invention. In the embodiment depicted in FIG. 3, the
casing housinghead 32 may be coupled to a casing housinghead connector 68 of
the multi-component C-ring coupling 28 via the one or more flanges 70. The
flanges 70 may include fasteners 72 to couple to the casing housinghead 32 via
recesses 74. The flanges 70 may also include fasteners 76 to couple to the

connector 68 via recesses 78. In the embodiment depicted in FIG. 3, the



WO 2010/117507PCT/U S2010/025120 8 connector 68 may include annular seals 80, such as 0-rings,
to seal and secure the connector 40 to the outer wall 54 of the pipe 38. [0027]In certain embodiments,
the connect® B HMAYB87an existing connector for the casing housinghead B2I/FS 20 2120
embodiment, recesses 50 may be machined or otherwise formed in the connector 68 to receive the
fasteners 46. As shown in FIG. 3 and as describedg@bove, to secure the coupling 28 to the pipe 38 the
lower ring 42 may be axially moved via the engagement of fasteners 46 to reduce the gap 58 and
apply axial and radial force to the internal C-ring 44 (as indicated by arrows 60 and 62). Additionally, in

some embo8fARPRICIHEEBIRYEMEY EB FAY IHCRFEE it BYTHe ReEngsrioge e 3¢k tREUfRegrity of the

annular sealp8@omystier.4becort slitbenausingherdpigenay be reduced by using a standard forging
for the housinghead 32. [0028]FIG. 4 is an alternate embodiment of the multi-component C-ring

coupling 28 [0airyg a threadeith coniveditieon®? Hetweeandtter @@emeandd 2 ardittiagliverter connector 40.

As shown in FIG. 4, the coupling 28 does not incl gte ny fasteners,in the lower ring 42 and the
connector 489?8&%8’6 % %%Dv?/%%ﬂ%ghﬁﬁsm ﬁje eé; 'lén 'er%a%llf}%r]egaseg]f#me%nrrlee% cs)%r%%‘]]ay include
external threaag 86 tacfigad o teotwnpiesdapadiarbé thooad@ar didhe tewnaiveithe42. To engage the

lower ring 42, Jowa ringL 42 May Re-faresdad 89‘8&&%@ l%%%@e%%”%@lﬂ@ fifeand rotated to

cause axial movement (indicated by arrow 56) to engage the lower ring 42 and connection 40 with the
internal C-riguMINg St ériGtPecHhthaitinwe? travieemaycdR weptinfazesndaibeonnection 40

provides the;zaoye AYRNEAERRAISUIESE ARANG W a5 o s Rofinstisdga(cted in FIGS. 2

and 3. That is, the lower ring 42 may be axially translated until the axial forces (depicted by arrows 60
and 62) exel®'6h tRdRtEHeane -findngst 4 dasing isaiRh amransopih 3adiaR inviaditierétindicated by
arrow 64) 1oseauS@HsbERehR? fielishHie rtes Wl IcRide®RIPBSHor Tk Borte BYggSe or remove

the coupling 28, the lower ri?:? 42 may be disen%aged from the threaded connection 82, removing or

reducing thé%skifRiSUHarIoRe BHHR iRETdHC-fitgef; §e cost of the housinghead 32

may be reduced by using a standard forging for the housinghead 32.

[0028] FIG. 4 is an alternate embodiment of the multi-component C-ring
coupling 28 having a threaded connection 82 between the lower ring 42 and the
diverter connector 40. As shown in FIG. 4, the coupling 28 does not include any
fasteners in the lower ring 42 and the connector 40. Instead, the lower ring 42
includes internal threads 84. The connector 40 may include external threads 86
configured to couple to the internal thread 84 of the lower ring 42. To engage the
lower ring 42, the lower ring 42 may be threaded onto the threaded connection
82 and rotated to cause axial movement (indicated by arrow 56) to engage the
lower ring 42 and connection 40 with the internal C-ring 44. The threaded
connection 82 between the lower ring 42 and the connection 40 provides the
same advantages discussed above with regard to the embodiments depicted in
FIGS. 2 and 3. That is, the lower ring 42 may be axially translated until the axial
forces (depicted by arrows 60 and 62) exert on the internal C-ring 44, causing a
generally uniform radial inward force (indicated by arrow 64) to cause the teeth
52 to bite the outer wall 54 of the pipe 38. Similarly, to release or remove the
coupling 28, the lower ring 42 may be disengaged from the threaded connection

82, removing or reducing the axial and radial force on the internal C-ring 44.



[0029]FIG. 5 depicts an alternate embodiment of the multi-component C-ring 28 having one or more
radial fasteners 87 and a threaded connection 88. The lower ring 42 may be removably coupled to the
connector 49 Qi3 tAreaded connection 88. In the embodiment depicted iIRFAKGSB 1B T3Anector 40
includes an extended portion 90 that extends fully or partially over the lower ring 42. The extended
portion 90 includes internal threads 92, and the lowgr ring 42 includes external threads 94 configured
to engage with the internal threads 92 and form threaded connection 88. [0030]As shown in FIG. 5, the
connector 40 does not include the internal angled surface 4 1. Instead, the connector 40 includes one

or more recéPiadies 96'GispsiSRrinaltifEndirer NRgAIDeThel G AN erBRORE Sy BY inserted

radially into thenpeegptastes Sadrendrgediensiersal &rdiagtdate susdhrsahedimentrige fasteners 87
and the receptacles 96 may be threaded to facilitate engagement between the fasteners 87 and the

receptacles S¥SF 09t R Rh EF 82K 9L RIRLIRIRE SoPREDs R P Bedmieatsd portion)
angularly opposedtorirgsangldwk stifecgidmf depittweiniAg4 2. ihswohrastembodiviedgsthe angled
surface 98 of the fasteners 87 exerts an axial fogce on the,internal C-ring 44 (indic edTl?Pé arrow 62)
when the fas?tréﬁétre ‘}‘?g eoﬁg%%%§6[g%§1ﬁ%g%%£ljpl1e¥n8 ' Bt\‘alﬁYGo.vg Hgﬁ’, %)é'v stk oy Tirst inserting
the fastenerex@@detd podivertifagicdgdbe loteeralinigrdadto $Re amhiterion4o g 2 ittledded connection
88. The lowe( i i t q }Mfr' eaded o] il the lower ring
42 engages%%%lpiﬁ%gr%ﬂg% %ﬁgg gfrl %&%ﬁﬁ%@%ﬁg coupﬁhr]lég IE Jrr%g?ﬁ E%%r%taqgg W#@ engaging the
lower ring 4fhtaadeghecamreatiot &nnection 88, and subsequently inserting the fasteners 87. To

remove the coupling 28 depicted in FIG. 5, the lower ring 42 may be first removed and then the
fasteners 81albe b sEAYENHNTEMBVERE A‘I’t’é@ﬁﬁﬁ‘i\?e%ﬂ o0t iy & kRSt removed and

then the lowgigiag dafaay He siHkeadaREYcEpmEntsr 4 d thaldyeleonsesk ip srURIBspcws|Ihead
component to a pipe, such as a conductor, casingr, etc. The connector of the coupling may be modified
e

for engagemér SHAPEHPEAXR WEIINGT B8 ponethe [BreiaRRiraeRR RLOIRSIRSPFESusceptible to
various modifigalignstanteataiastivr 00830 3pReIfe embadimant-hayebean sivwn by way of

example in the drawings gnd_have beep_described in detail herein. However, it should be understood
that the inveﬂﬂgﬂﬁlw&%’inﬂé%@é%eﬁebse Jnﬁg(g etﬁgcﬁgfﬂgfﬁ%r r%asyg? c‘i}é%e&ﬁf.eé’a er, the invention is
to cover all faoilithtateymgemendl Getaeendtiadt¢anteinees Billingdatibineteptuilksadel stbpe of the
Invention asrggigp?gs@ﬁctarr]se ga)lcl)nvgmgeagﬁear%% eddcéﬂlr[fré%é 98 (e.g., a conical tip portion)

angularly opposed to the angled surface 43 of the lower ring 42. In such an

embodiment, the angled surface 98 of the fasteners 87 exerts an axial force on

the internal C-ring 44 (indicated by arrow 62) when the fastener 87 is engaged.

[0031] The coupling 28 of FIG. 5 may be installed by first inserting the
fasteners 87, and then engaging the lower ring 42 to the connector 40 via the
threaded connection 88. The lower ring 42 may be axially translated along the
threaded connection 88 until the lower ring 42 engages the internal C-ring 44.
Alternatively, the coupling 28 may be installed by first engaging the lower ring 42
onto the threaded connection 88, and subsequently inserting the fasteners 87.
To remove the coupling 28 depicted in FIG. 5, the lower ring 42 may be first
removed and then the fasteners 87 may be subsequently removed. Alternatively,
the fasteners 87 may be first removed and then the lower ring 42 may be

subsequently removed.

[0032] Although the embodiment above discuss a diverter, riser, or casing

housinghead, it should be appreciated that the multi-component C-ring coupling



11 CLAIMS 1. A coupling for wellhead components, comprising: a connector configured to couple
to a wellhead component without welding and having a first angled internal surface; a first ring
removably ¥OARWAI THY connector via one or more fasteners extending a@&YUROIGRIRE first ring
and having a second angled internal surface; a second ring axially and radially captured between
the first angled internal surface of the connector angthe second angled internal surface of the first
ring, wherein the second ring exerts a radial force on a the wellhead component. 2. The coupling of
claim 1, wherein the second ring comprises teeth oriented in a radial direction tocr%g@ge the wellhead

component. YRR RRHIMGVIRBRAYLVG G5 SRR RRSML FrfPRINBHSB L4 & ¢ A split ring. 4.

The couplinggfidaisicl, THereihdRorhiEadcaMAGNRET CRMMGGAS € asiNghJadénge il witty other pipe.
5. The coupling of claim 1, wherein the fasteners comprises bolts, screws, or any combination thereof
any such wellhead component.

[0033] While the invention may be susceptible to various modifications and
alternative forms, specific embodiments have been shown by way of example in
the drawings and have been described in detail herein. However, it should be
understood that the invention is not intended to be limited to the particular forms
disclosed. Rather, the invention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the invention as defined by the

following appended claims.



6. The coupling of claim 1, wherein the connector comprises a slip lock connector. 7. The coupling of
claim 1, comprising a gap between the connector and the first ring to enable viewing of the second
ring. WO 2MQ20198074°TCT/U S2010/025120 12 8. The coupling of claim PCHHSMHS st angled
internal surface comprises a surface having an angle of approximately 45 degrees. 9. The coupling of
claim 1, wherein the second angled internal surfacgeicomprises a surface having an angle at least less
than approximately 45 degrees. 10. A system, comprising: a pipe; a first wellhead component coupled

to the pipe; a coupling coupled to the first wellhead component, the coupling comprising:
CLAIMS
1. A coupling for wellhead components, comprising:

a connector configured to couple to a wellhead component without
welding and having a first angled internal surface;

a first ring removably coupled to the connector via one or more fasteners
extending axially through the first ring and having a second angled internal
surface;

a second ring axially and radially captured between the first angled
internal surface of the connector and the second angled internal surface of the
first ring, wherein the second ring exerts a radial force on a the wellhead

component.

2. The coupling of claim 1, wherein the second ring comprises teeth oriented

in a radial direction to engage the wellhead component.

3. The coupling of claim 1, wherein the second ring comprises a C-ring or a
split ring.
4. The coupling of claim 1, wherein the wellhead component comprises

casing, tubing, or any other pipe.

5. The coupling of claim 1, wherein the fasteners comprises bolts, screws, or

any combination thereof.

6. The coupling of claim 1, wherein the connector comprises a slip lock
connector.
7. The coupling of claim 1, comprising a gap between the connector and the

first ring to enable viewing of the second ring.



a slip lock connector coupled to the wellhead component and the casing, wherein the slip lock
connector comprises a first internal contour; a lower ring removably coupled to the slip lock
connector VM @RI YE fasteners, wherein the lower ring comprises a s&(GHYIREIAZF Edntour
opposed to the first internal contour of the slip lock connector; and an internal ring disposed
between the first internal contour and the second ingernal contour such that the internal ring is axially
and radially compressed to exert a radial force on the pipe. 11. The system of claim 10, wherein the
pipe comprises casing, tubing, or other wellhead pipe. 12. The system of claim 10, wherein the first

wellhead cofnponeMeSRIRIESsY BiRigdr WRERIP HedisiPRelesiipieendl, $#e68sing head. 13. The
system of clagmpisesheindbe HiamabHhgRMPrigrsdRaBieRNiguegréesadially engage an outer
wall of the pipe. 14. The system of claim 10, wherein the first internal contour comprises a beveled
surface having an angle at least less than approximately 90 degrees. 13 15. The system of claim 10,
wherein the secondhistetliognéd dlabomipusesarbeve st sndf2ee) leaVving raal angfacat least less than
approxmate(l}x 90 %egrees.rfla A method, comprising: . . S ling a first we Ih%%dd%%me%%pent to a

pipe, whereln {‘ng'(:c()aup?‘lnsglyJ c%(r:r?prﬁas\é'gg an angle a ' dpproximately
10. A system, comprising:

a pipe;

a first wellhead component coupled to the pipe;

a coupling coupled to the first wellhead component, the coupling
comprising:

a slip lock connector coupled to the wellhead component and the casing,
wherein the slip lock connector comprises a first internal contour;

a lower ring removably coupled to the slip lock connector via one or more
fasteners, wherein the lower ring comprises a second internal contour opposed
to the first internal contour of the slip lock connector; and

an internal ring disposed between the first internal contour and the second
internal contour such that the internal ring is axially and radially compressed to

exert a radial force on the pipe.

11. The system of claim 10, wherein the pipe comprises casing, tubing, or

other wellhead pipe.

12.  The system of claim 10, wherein the first wellhead component comprises

a diverter, a riser, a casing housinghead, or a casing head.

13.  The system of claim 10, wherein the internal ring comprises teeth

configured to radially engage an outer wall of the pipe.

14. The system of claim 10, wherein the first internal contour comprises a

beveled surface having an angle at least less than approximately 90 degrees.



inserting an internal ring between a first ring and a connector coupled to the wellhead component;
removably coupling the first ring to the connector coupled to the wellhead component to form a
coupling as¥eehHII0/aHg07 axially and radially capturing an internal ringCHE6R8/42&= Hbnnector
and the first ring to exert a radial force on the pipe. 17. The method of claim 16, comprising removing
the first ring from the coupling assembly. 18. The ggethod of claim 16, comprising coupling the
connector to the pipe without welding. 19. The method of claim 16, comprising axially moving together
the first ring and the connector to bias opposite tapered surfaces against the internal ring to cause
radial movement of the internal ring toward the pipe. 20. A coupling for a wellhead assembly,

comprising: &) UpPRHeCOVEIBRIas ag U dvseesiHPliest@ stvrrl eRehaP IRB@NEompriddovier connector
removably coupled to the upper. connector, wherein the upper connector and/or the lower connector

comprises afe¥RSH SUERGRRGAIRARN andle, & 16ATdRSSIEE BRRIREM AN F0e7HRftctor and the

lower connector, wherein the internal angled surface is configured to bias the C-ring to exert a
16. A method, comprising:
coupling a first wellhead component to a pipe, wherein the coupling
comprises:
inserting an internal ring between a first ring and a connector
coupled to the wellhead component;
removably coupling the first ring to the connector coupled to the
wellhead component to form a coupling assembly; and
axially and radially capturing an internal ring between the connector

and the first ring to exert a radial force on the pipe.

17.  The method of claim 16, comprising removing the first ring from the

coupling assembly.

18.  The method of claim 16, comprising coupling the connector to the pipe

without welding.

19.  The method of claim 16, comprising axially moving together the first ring
and the connector to bias opposite tapered surfaces against the internal ring to

cause radial movement of the internal ring toward the pipe.

20. A coupling for a wellhead assembly, comprising:

an upper connector configured to couple to a wellhead component;

a lower connector removably coupled to the upper connector, wherein the
upper connector and/or the lower connector comprises an internal angled
surface;

a C-ring disposed between the upper connector and the lower connector,

wherein the internal angled surface is configured to bias the C-ring to exert a



WO 2010/117507PCT/U S2010/025120 14 radial force on a pipe to couple the pipe to the wellhead
component in response to an axial compression between the upper and lower connectors. 21. The
coupling of &R P@1LIHErein the lower connector comprises lower threads BHHER20UEHRA Bbnnector
comprises upper threads, wherein the lower connector is removably coupled to the upper connector
via engagement between the upper and lower threggls. 22. The coupling of claim 20, wherein the
upper connector comprises a receptacle configured to receive a fastener, wherein the fastener

comprises a tip having an angled surface, and the C-ring is disposed between the angled surface and
the internal %@&%ﬁﬁg&g pipe to couple the pipe to the wellhead component in response

to an axial compression between the upper and lower connectors.

21.  The coupling of claim 20, wherein the lower connector comprises lower
threads and the upper connector comprises upper threads, wherein the lower
connector is removably coupled to the upper connector via engagement between

the upper and lower threads.

22. The coupling of claim 20, wherein the upper connector comprises a
receptacle configured to receive a fastener, wherein the fastener comprises a tip
having an angled surface, and the C-ring is disposed between the angled surface

and the internal angled surface.



