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WOARDHS/ATI60ON [ 0001] This application clains priBeTA52008061333

U.S. Provisional Patent Application No. 60/934, 259,

entitled "Connector System and Method", filed on June

12, 2007, which is herein incorporated by reference.

FIELD OF THE_I NVENTI ON [ 0002] The present invention

rel ates geRerarty: t6°EonABR LTRSSt SR FDFF Y ar i ous

conponents, such as fluid conduits. Mre particularly,

the present invention relates to a novel stab-type

connector for coupling a pair of conponents together

in an end-to-end relationship. BACKGROUND [0003]
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various aspects o e related to various

aspects of the present invention, which are described
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Accor dingly, it should be understood that these

tatenents are to be read in this light, and not as
FiELDataﬁ]Tﬁngb#TI@N or art. [0004] As will be

appreci ated, oil and natural gas have a profound
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BACKGROUND

[0003] 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.

.' [0004] 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.



2 [0005] In order to neet the demand for such natura
resources, nunerous conpanies invest significant
WESOHISOWF time and noney in searching for andPCT/AIS2008/061333

extracting oil, natural gas, and other subterranean

resources fromthe earth. Rarticularly, once a

desired resource is discovered bel ow the surface of

the earth, drilling and production systens are often

enpl oyed to access and extract the resource. These

systens may be | ocated onshore or of fshore dependi ng
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Foun desrred-1'6eatr 6n
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sysigR Prsieatt At RS fidninp ki roadufs IkBido e Jagponents
notedrabbh@. li ke between the conduits. In sone instances,
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t he case
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hings, has a |ow profile, provides a seal ed
via vg@wﬁegqnmtcwéthﬁééaplltt@f@ flowhplonle pas, qrahelike betwiegn the conduits. In

somé& ﬂ&géHﬁteé) the8d goﬁr?ébtﬂi‘sm GOEubiBE Bt f’a[rge LoafRa88 Reched

a glven syste
grawty (particularly in the case of suspended conduits) or internal pressures within the

conduits. Also, it will be appreciated that the space available for connecting conduit
members may be limited in some applications. Consequently, there is a need for a
durable connector that, among other things, has a low profile, provides a sealed
connection between two components (e.g., fluid conduits), and can withstand the axial

loads expected within a given system.

SUMMARY

| [0007] Certain aspects commensurate in scope with the originally claimed invention
. are set forth below. It should be understood that these aspects are presented merely to



SUMVARY [0007] Certain aspects commensurate in scope

wWth the originally clained invention are set forth
WEBA0BHL5491 shoul d be understood that these aspeR¢HU§FE8/061333

presented nerely to WO 20087 154076 PCT/ US2008/ 061333

3 provide the reader with a brief summary of certain

fornms the invention mght take and that these aspects

are not intended to Ilimt the scope of the invention.

. I'ndeed, the invention may enconpass a variety of
providgdhe ceadarith adyichsumuearyaf cesigirhfosesdiie inyedion) might take and
that thEHB %@h%%e%t‘ir’ﬂ?n&é&fc? [t th %Bbb§ A BRRLBRTid | FlRledt, the

0 a hovél connector or j ol hing Two conmponent’'s, SUC

inventas mapehsompasberariety cbagoedts thdimap et be eapfattybelow.
enbodi ments, the exenplary connector includes a collar
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secure the first and second conponents to one

second pbtheeiwo componentgia adoaefingshsgassddretmeenftaacgliasand the

‘second BOGARRL ATl S ol PRBPHE G gt
engagement pbihat leddiring wittefiee oslldreingl iosgeects trasfirgehhd sébese
refinements and additional features may exi st

compongats/ioeng 8JoBeri n any conbination. For instance,
various features di scussed belowin relation to one

[0009]iOIr VRfiGuterindfdrts HFEH%@E%.HJI’%M&TEB ve ﬁ?&&b%gstaig prgléslttign to

ncor|c|)orat ed 1 nto any t he above-descri
variou®spéas of dseptesent Brvention.alFontheofedturesnyay add bainaomporated in

Again, the brief s ry presented abqgve is intended .
these (184 aSReRIN 75 ellod NeRE TEUARIETYA £70 SgdfipaRHeALBE raay exist
individ@a; SRt SorRbinken PrEGSALtanBd ePAAd WatleY iscussed below in

[Tmtation to the clained
relation to one or more of the illustrated embodiments may be incorporated into any of
the above-described aspects of the present invention alone or in any combination.
‘Again, the brief summary presenied above is intended only to familiarize the reader with
certain aspects and contexts of the present invention without limitation to the claimed

subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] These and other features, aspects, and advantages of the present invention
will become better understood when the following detailed description is read with
reference to the accompanying drawings in which like characters represent like parts

- throughout the drawings, wherein:



subject matter. BRI EF DESCRI PTI ON OF THE DRAW NGS
[ 0010] These and ot her features, aspects, and
WORIGHIS4€s of the present invention wll becdffel/US2008/061333
better understood when the 4ollow ng detail ed
description is read wwth reference to the
acconpanyi ng drawi ngs in which |ike characters
represent |ike parts throughout the draw ngs,
wher ei n: WO 2008/ 154076 PCT/ US2008/ 061333 4 [0011]
[0011]r GF1Q. 1 & afonbalevalienaltviemsf agysigraineudipgthusm conrection
, : i o . ‘
membbfAELolihiEd 16 Ble SRBRET 8 ooTar hEAGes it Hith SR mbagiment of the
preseritfintdrgionpr esent i nvention; [0012] FIG 2 is an
expl oded cross-sectional view of the systemof FIG 1,
il rating variqus features of the exenplar . .
10012L < it 2 [s i suplaged crossorslianah Hevaol BEIRET GG 1, ilustrating
. e 0 I . .
O R B o e LR B K Bl eberFogkin ring
couplesriesans of the@onneation o&IBhesIvEGEsebgcrams, PBacddrdgneavith one
b CfxenPlF}g t oot hed sutrfaces of the load ring of FIG 2
embogigig é CHPOVIMES™ accordance with certain
enbodi nents of the present invention; [0014] FIG 3

[0013] S RIGS.03%ang@d mosiratd @wrmplahh®ottysd strfadesbiGhedoad ring of
illustrating the stabbing of one connection menber to

FIG. 2ithat maKde RIGvidedtin gecawianee With eiéjn eaneediments obihe present
inventiSHbOdi ment of the present invention; [0015] FIG 4 is

a partial detail view generally taken along line 4-4

of FIG 3, illustrating portions of the load ring and

~ [0014]t heFIQcKisraycrissgettispaisdewwfithe systieen obFIGr2, dihestrating the
'stabbirﬁgggﬁéglggnéﬁ{q%ulgggwwg ?(%’rvg ! rfg:g%p%&ifl)rgp'@g@?ﬁr I r in accordance with
~ one erhBY&RIN?BE the present invention;

[0015] FIG. 4 is a partial detail view generally taken along line 4-4 of FIG. 3,
illustrating portions of the load ring and the locking ring disposed within the collar and
accessible through a window of the collar in accordance with one embodiment of the

present invention;

- [0016] FIG. 5 is a cross-sectional view of the system of FiG. 3, illustrating the

removal of the set screws from the load ring and engagement of the load ring with the
collar in accordance with one embodiment of the present invention;

[0017] FIG. 6 is a partial detail view generally taken along line 6-6 of FIG. 5,
ilfustrating portions of the load ring and the locking ring disposed within the collar and

. accessible through a window of the collar following removal of the set screws from the

load ring in accordance with one embodiment of the present invention;

[0018] FIG. 7 is a cross-sectional view of the system of FIG. 5, illustrating the

positioning of the locking ring between the load ring and a connection member to secure



[0016] FIG 5 is a cross-sectional view of the system
of FIG 3, illustrating the renoval of the set screws
WO WA IHES 0ad ri ng and engagenent of the | oad P{HYS2008/061333
with the collar in accorddnce with one enbodi nent of
the present invention; [0017] FIG 6 is a parti al
detail view generally taken along line 6-6 of FIG 5,
illustrating portions of the load ring and the | ocking
ring disposed within the collar and accessible
the |0&d1f*6@|@he@§l@@€?f6@w with die: celian lauaCﬁ@wdaér@ngth @ﬁ@\e@pbqﬁment of the
crews fromthe load ring in accordance with
preser‘ithﬁvéﬂ@gél ment of the present invention; [0018] FIG 7
is a cross-sectional view of the systemof FIG 5,
[0019] | | GEEr&id agrddsesegiimsint viewi ofghefsystesn bbd EkGng, illustgating the
bet the load rin nd. a _connectjo nber, tQ
removafatIie log5e 60 18 feditalt Sieaas68mG0: S5 13adiic oarg the colar
and thb!suliflg SR BRIRERIInd td thelddingelib@mdmb8CHscEdrdsncd With one
one enbodi nent of thhe present 1nvention; [0019] FI G
embodiment af thegpreseatinvention,drslv of the systemof FIG 7,
illustrating the renoval of the locking ring to

100201, 571G Sl b RBRBH RN s i T e el B 8. 8. cepioing

the separanientdf oife m‘@ennemcﬁmm@hﬂmmm gbtdrdanee wihberse eritiodiment of
of the present invention; and [0020] FIG 9 is an

- the presght ByedtieRoss- secti onal view of the systemof FIG 8,

depicting the separation of the two connection
menbers in accordance with one enbodi nent of the
present invention. DETAILED DESCRI PTI ON OF SPECI FI C
EMBODI MENTS [ 0021] One or nore specific enbodi nents of
DETAI D PESLIPTIONOF SREGIFIC BMBRIBBEVIEDEE bel ow. I n an
effort to provide a concise description of these

10021 B kBt oL hd LAk B OB i Hbsorve

below. bFn a@l@ﬁbﬁ% Predde Ratoridisd BEseHiOhATTREse eMmbadimenihall features
actual inplenentation, as in any
of an actual implementation may not be descnbed in the specification. [t should be
appreciated that in the development of any such aciual 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.

[0022] When introducing elements of various embodimenfs of the present invention,
the articles “a,” “an,” “the,” and “said” are intended to mean that there are one or more
of the elements. The terms “comprising,” “including,” and “having” are intended io be
inclusive and mean that there may be additional elements other than the listed
elements. Moreover, the use of “top,” “bottom,” “above,” “below,” and variations of



engi neering or design project, numerous
i npl ement ati on-specific decisions nust be nmade to
WALHO#0Tthe devel opers' specific goals, such aBCT/US2008/061333

conpliance with systemrel s&8ed and business-rel ated
constraints, which may vary fromone inplenmentation to
another. Moreover, it should be appreciated that such
a devel opnent effort mght be conplex and time
consum ng, but woul d neverthel ess be a routine

these {gia isdrade foTcawenignce, bateorandlogquis@nysrartiedaupdentation of

e of ordinary skill having the benefit of this
the Cofgﬁgscqtel?@% [ 0022] When introduci ng el enents of

vari ous enbodinents of the present invention, the
[0023_'|ar ti Tclrraag 'haw' (o' the, preSeneigures dar’ emrdb!aeay systetren0 éskitiding a stab-
t hat, t here ar nor e t he el Ements.

Tg_e
type cpgp%tor @dHﬁ!ﬁtr%tP%n T’-‘I@gnaaur@, iy acccprq ancpfadwt $nepmbodiment of the
presehtgg\?é}ﬁ% UPhdBxe ?)fdrg%kgt%n?‘i‘g iﬁ@ﬁﬁe% E?alrt&f‘tf n'éﬁﬁor’?%embers

1tional enmen er than t enents.
configiackiovies comrbied us enefaribtiogr, Sutthastaopn'meaibev or tomponent 12
vari ati ons %fMt 2008/ 154076

couplqcly €5 DBY545 S0 EBPRe iR, the connector of the

systen§ QDVMBHILEBS & urlioh rifgeF cofhr 1€ abhfi r@ﬂ)’ao%bbbﬁ&tb%th a load ring 50
orientation of the conponents. [0023] Turning now to

and a tagkingr i@ AP e isgauiesthenin enembeiai y te iha box memben 14iasdiscussed

connector is illustrated in FIGS. 1 and 2
in greaﬁﬁf‘é‘%%glbggcﬁ@e wi th one enbodi nent of the present
i nvention. The exenplary system 10 i ncludes a pair of

[0024)c onBitkér embathrdiehs pircmehitgsrdartd tHeebsx et D4 Al include
anot her , such as_a pin nmenber or co onent 12 coupl ed

various GGG TREIWRS 18r SUThBS FRARSSER, 10 TACIHRIS GOMBINGHEAEUCh members

to one gp TnGRrARRlGal Sorimernty s kPmE oS 1 pifafy Bl

membé&is 12nddd 4l arel@m@lguretgtmame smeophrm bheanwus nmbmmrmérﬁbers o
0X Nne s di scus

ter
one angdhesh, PR GIERTPIE, A ohieudn feTIDSN A2 A The s M kit d 4 may be
coupletig ab@épﬁéf’\téeb:pb“wér?é{cégé%%ﬁ%ome other mounting features 18, allowing

the two pipes to be secured to one another via the connector. Similarly, the pin and box
members 12 and 14 could also be used to couple various other componenis together,
such as a pipe to a wellhead component, a first wellhead component to a second
wellhead component (e.g., in a stacked wellhead arrangement), or the like.

[0025] While the mounting features 18 in the presently illustrated embodiment
include recesses configured to receive a fastener, it will be appreciated that the pin and
box members 12 and 14 may be coupled to their respective componenis in any suitable
fashion, including through threaded connections, studs, flanges, clamps, welding, or
other mounting techniques. Indeed, in some embodiments, one or both of the pin and
box members 12 and 14 may be provided as an integral part of such respective
components. For instance, in one embodiment, the box member 14 is integrally formed
‘as a portion of a welfhead and'the pin member 12 is coupled to or integral with a

“Christmas tree” or other wellhead component to be mounted on the wellhead. While



various nounting features 18, such as recesses, to
facilitate coupling of such nenbers to one or nore
VWAHM08/EPRE conponents. I n sone enbodi nents, thBCPHiUR2008/061333

and box nenbers 12 and 14 Are configured to enable
coupling of various tubular nenbers to one another.
For exanple, each of the pin nenber 12 and the box
menber 14 may be coupled to a respective pipe via
recesses or sonme other nmounting features 18, allomnng

certain enboghmghiseay bepdescabad éal an@ilopregamisr ieghensesouiee) production

conteftyEREHES us thlslFhL e vaSeBl AR bR RPBRHED SvdénTRidy atso be

used t@cmml@abmpbngﬁt trérielated ts Bil @8 gasprogudtvrainvell bbésdance with the
nponent, a first well head conponent to a second

Preseﬂ\fetleph'é'ﬂé!et%onponent (e.g., in a stacked wel | head
arrangenent), or the i ke. [ 0025] Whil e the nmounting

[0026]‘ eaﬁr&lgﬁespa%%ehﬂy fiSurR e%séﬂbééflrﬁéﬂtuﬁwter BhEfhe fﬁgmlmetqdes a bore

recesses con I'gured to recelve a t ener
20 andvihé pimemambeedﬁanelddeﬂatbarbéam Viaramas adidikonsrdoengorichts may be

roceivB ik S SRR The bRrcs 2 AofEA5 Tron SasRPlen ALt ambodiment,

a fluid«@RBAR1E40BEeh 85 ‘adﬁlﬁefdrwméad%ém%r iWREERITED within the bore 20 of
ot her nnuntlng tec ues ndeed, i n sone

the bogrenbeeitts  Therfdid cobdulh 2éﬁnmlhde§> An inlemal hexe r%maéwcsh is

generd ARt s o Whe 1B il abHeB¥ RamBRls 18'ant fd'are

conne@l@@l%lm&nothbﬁ h@eaﬁﬁﬁ@% arf ablwrﬁh@g:ffadelaye. é@ﬁi’@ﬁalséf’oe
ortion of a well head and the

mclud% inddbit Buigleakagsdirem thie tvarigus b@ﬁes gt HisylSt@"é 100r

ot her wel | head conponent to be nounted on the
ooar! 8 gn e OIS YIBFEL e BRI g e o
membépi 4 otheasollaed 6us tepapeddntd aorndbithe, box mehtodrd 4bda mating
threachg SCEieGeS 4 a3k TBOCHUR b5 CempaentcURp PRt aich are
conig et s0E0R e ot AR Bty g cyPeReEEh o o
32. Threexeinpiany colldrel Gisxcanfigheed thireicenleuale end ddasfehe pin member 12, in
addition to the end 32 of the box member 14, such that the pin member 12 and the box
member 14 may be secured to one another in an end-to-end arrangement. Notably, in
the presently illustrated embodiment, the collar 16 also includes an aperture or window
40 that facilitates user access to the load ring 50 and securing of the pin and box

' members 12 and 14, as discussed in further detail below.

[0028] To facilitate locking of the pin and box members 12 and 14 to one another,
the pin member 12 of one embodiment includes a groove 46 for receiving the load ring

~ 50 and the locking ring 62. The exemplary load ring 50 is configured to engage the
collar 16 when the pin member 12 (and at least a portion the groove 46 containing the
load ring 50) in inserted into the collar 16. In some embodiments, the load ring 50
includes a number of teeth 52 configured to engage a plurality of complimentary teeth

. B4 provided on an inner surface of the collar 16. Such teeth 52 and 54 may be provided



20 and the pin nmenber 12 includes a bore 22. Various
addi tional conponents nmay be received wthin either
WE20BH130Wf t he bores 20 and 22. For exanpl e, iPCHHS2008/061333

enbodi nent, a fluid condui8 24, such as a pipe or
wel | head nmenber, is received within the bore 20 of
the box menber 14. The fluid conduit 24 includes an
internal bore 26, which is generally aligned with the

) bore 22 when the pin and box nenbers 12 and 14 are

in varipus eestigurationsriy grﬂﬁ iegtangnlarelgeth phgngleddeefhaas generally

cepff 6ot ctfoymy o0 bo L uded Lo 1 b

[0027] In one enbodinent, to facilitate coupling of
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t hreaded onto an end 32 of the box nenb
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recei've set screws revent urt er rotation of
membehé2c dJlkeamsa,aheriomng €éng 623may Tieesanusap Mathyn the graovaels via one
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be secured to one another in an end-to-end

embodimeahdbawsimensionalef ihe gipovers, phe faadt nigg 0] ard the egking ring 62

are suT R PE R $8F sPrcer bR 1804180 G 4680 BY DRGSR Bosivoned

and retam@d ﬁmhanmesmuve 4g. Ks irfag b appredidied, sushdebfrahgement allows
4, as discussed in further detail below [0028]

the pim@efman Ti2 tgtke freelyiingpriad oheepeyediiamide Gallandpvithout
2 of
mterfe'zél}l%gﬁ?nen | n(gfﬁrgégﬁrand{é)gg@gqg@( Hgmszgc%l v?ngotnﬁe | oad

ring 50 and the Iocklng ring 62. The exenplary | oad
[0030]r i nip $8n¢ endmodimgotse the maﬂw@EOtmay betal $pait rtﬂ]g siemas a C-ring.
ast .a |on

Furtheld (B PeSeny Husg ated gemacki§ost e foaduds shes piibe Rebiased
when ﬁd%il[{lcﬂ{dedl\ﬁrthlhrtﬂ%gi'@o\?é@@% Ediiate o ﬁlngcb? hé | ﬂfgmré%ber 12 to the

I nc es a nu f teeth 52 con engage a
box mgmbeall 4 tag discussegdibemmt dihg lbeldng rm@zﬁzprrmm alsal berspdihin one or

more HigFY o RIS alocenenbs) BassEne e kLB BIRE H30vs %6,

[0031] An exemplary method for coupling the pin member 12 and the box member
14 may be better understood with reference to FIGS. 3-7. In some embodiments,
following installation of the load ring 50 and the locking ring 62 within the groove 46, the
pin member 12 is inserted into the collar 16, as generally illustrated in FIG. 3. Further,
the set screws 56 in the load ring 50 may be aligned with the window 40 of the collar 16,
such as depicted in FIG. 4, to enable a user to access the set screws 56 through the
window 40. It will be appreciated that, while the exemplary window 40 of FIG. 4 is
presently illustrated as a generally rectangular window, other configurations (e.g.,
elliptical, circular, or the like) are also envisaged.



8 in various configurations, such as rectangul ar teeth
or angled teeth, as generally depicted in FIGS. 2A
WIS B40%6espect i vel y. [0029] The | oad ring 50 Ffal/Upi08/061333
positioned and retained w thin the groove 46, and
secured to the pin connection 12, via one or nore set
screws 56 inserted through respective apertures 58 of
the load ring 50 and into threaded recesses 60 of the
in menber 12. Likew se, the locking ring 62 may be _
[0032£eclﬂ semgiambodimeaty the wet agewsdbaee then rﬁmwesief%/om the load ring

50 to @%@ﬁ%e@éoih@ﬁ%frﬁ%&t aﬁf&'ﬁ#&df)ﬁ& Pﬁgtéd’ fo &@gte?é t%ﬁgﬁagclarﬁ%ntary

ckrng ring O I ecesses

surfaceeigosfrthéd Zoll&No1 &ldsy gemaralipdlustragehinl 1 d. 19 arsd 6atiednoted above, in
enbodi nent, the di pensi ons of th%_ roove 46, the Ioac}
some g dgﬁ?ntén@qlﬁédl%&%& ‘PH‘W&“@Z ! SH{rththak Eempwal of the set
- . . . |
serowd SBSuRbARLEDSRULA | I EkEAR] A e Sp rom th aroove
46 towgd thveecdl@ar 145 iMawetser, ap ptherica satimentd) sanserrmay getead manually

Y A

from thdRalah 50 ATt 3BV 64 ieay Q1skiedremdV@dfomltHE Herfufes 66 to
sonme enbodi nents, the load ring 50 may be a split

permitrmexgmenicsf the lecking ring 62. Further, in the presently
illustrated enbodi nent, the load ring 50 is outwardly

onssi?, 856 R, BESHE LB KRS 8 B lbeggely rom
unlockedpesitiohd a8 Yederd lysitiestraret omFIGhS, ihec X ilduked puasitich bedveen the
al so be split in one or nore places to facilitate

|
load ring ﬁgcafn%ﬁhtg Rif MmeTEbEGER| dyoenerglls pravided in FKa §r Beheuld be noted

that sutf infefibor(lr fFEABRABICRESD PR Aes SRV dferfert of the load
ring Smllmcthg_sdodiam BvisU?h :tl;ﬁt&_he neetht52 iElrdSS_A g’bnéfrailwpmlwag relative axial

. e |rfents, 0 oW N | NST a tion o t he oa rin
motiong) tRAP RSTHRRI e Y BOTRRT i a0 4% POl gt rhEsect to one
. I r 1 .1 t ob | r . .
anothep! rE8 e ocking Finh B! RIS e SeitcBhthé loddring B0 and the pin

membaict 2vibe 56t soremset4 oy bé imptalEdcithyough apérured £ tohretdie the
f the collar 16, such as depicted in FIG

. W, ndow. 4
lockingyfing g&’éq]ﬁghckgdlg%mqrb access the set screws 56
t hrough t he ,
[0034] Additionally, once the pin member 12 is secured to the collar 16, the collar 16

may be rotated on the threads 34 to remove any axial clearance, or “slack,” in the

~ connection between the pin member 12 and the box member 14. As will be
appreciated, such slack may be attributable, at least in part, to the tolerances of the pin
member 12 and the box member 14. In some embodiments, the system 10 is
configured to minimize the amount of rotation of the collar 16 needed to remove such
slack. For example, in various embodiments, the collar 16 can be rotated less than or
equal to a one-half turn (i.e., 180 degrees), less than or equal to a one-quarter turn (i.e.,
90 degrees), or even less than or equal to a one-eighth turn (i.e., 45 degrees) on the
threads 34 to remove the slack in, and to preload, the connection. Further, in at least

one embodiment, the rotation of the collar 16 on the threads 34 is the only rotation



wi ndow 40. It will be appreciated that, while the
exenpl ary window 40 of FIG 4 is presently
WA 100%134816ed as a general |y rectangul ar w ndow, PGOI’/RE}08/061333

configurations (e.g., ellif@@ical, circular, or the

i ke) are al so envisaged. WO 2008/ 154076

PCT/ US2008/ 061333 9 [0032] In sone enbodi nents, the

set screws 56 are then renoved fromthe load ring 50

to permt the toothed surface 76 of the load ring 50
neededgn éhg aystem t0Apcedplietthepin s1ambeiel 7B e beemesnverr14. A cover

e (1 AP APREL L o ATHERLSS: LTI e AR B8 ne

conneotidmbetheerpinasedlias U 6harichide lo@dwngl50f the set  screws
56 automatically results in radial expansion of the

toossi,gaﬁ\;bbﬂ BS ot theagﬁﬁgﬁ%enux il \Ar,%rté,j%yrh Pusal 116 collar 16,
the Iodggglﬁ‘gbb%n&ﬁbnac@H%frﬁ?@ 4% RBhbESs 'of‘g%\?ro B HRITBR ten Br,

lon to renovi he set screws 5 m t he
connecion guB@bletfheuseet’n a0 Ry cﬁzt‘,onagctmrsappla:anensyletdluﬁrtgﬁhose that

may piYHE BamiesEAR bt stiteht eoher Bl BT Re S pish as in
certair 6idutSor $HGirly spht é’&?ﬁﬁﬁ’ctaérh@/bl' ¥tdokeaedliheddk O Fpgher, it will be
position, as generally |fustrated in FIG 5, into a

appregiaieddhapibei presanbassiensr & allows fisimplegnstllatien end gsiupling of two

tuouaf i Hers or FPERERE] AGPRBNNE e o Sodbokmehghy i na 14

may algd Yeadistorirtdarsd Fosh bhy @nefraarae arsiinplf ahdeoheatient fakgion, as
50 to the collar 16 such that the teeth 52 and 54

discusged ®elaW.y prevent relative axial ,notion of the pin
menber 12, the box nenber 14, and the collar 16 with

r eSPeC: n :
1036} il AERHSS N S REHBS i By Rolbor 12 rom
the boxemmaberl 4 ig peneratly lustratedon F&VS. [Beamnah Ot ahlsechet embogments,

aperture YOtore n the king.ring 62 jn.its
such aBBRRERIMGHIRG Brenif ISSbhg oae: DRAPRgNO GRgER sangrd from the
space B@Wpegén ﬂﬂ% Ibﬁd? UE(? nd¢hd Eﬁ’l ﬁl%'ntt%r {HBand Ry Féthod&d from the

rotated e thr 34 to renopve "any axi a

groovec4®anhtte¢}e Abernaﬂvelgka'md:kmg lieg 62 (whether split or not) may instead be
simply moved out of engagement with the load ring 50 and the pin member 12 and
optionally secured in the groove 46 via set screws 64, as generally illustrated in FIG. 3.
The load ring 50 may then be secured against the pin member 12 within the groove 46
via the set screws 56, as depicted in FIG. 8. Particularly, in one exemplary
embodiment, a C-clamp may be advantageously used to align apertures 38 of the load
ring 50 with recesses 60 of the pin member 12 such that the set screws 56 may be
inserted through the window 40 and the apertures 58, and into the recesses 60. The

pin member 12 may then be pulled apart from the box connection 14 as provided in

FIG. 9.

[0037] While the invention may be susceptible to various modifications and
alternative forms, specific embodimenis have been shown by way of example in the
drawings and have been described in detail herein. However, it should be understood



connection between the pin nenber 12 and the box
menber 14. As will be appreciated, such slack may be
WEX 0P/ B0 %bl e, at least in part, to the tol er anRE€EUBI08/061333
the pin nenber 12 and the blox nenber 14. In sone
enbodi nents, the system 10 is configured to mnimze
the anmount of rotation of the collar 16 needed to
renmove such slack. For exanple, in various
enbodi nents, the collar 16 can be rotated | ess than or
that theqoegntion is et énteaded ta ba liptited 1o the pagiégdacioymsidisalosed. Rather,

. ne-. rter t i . -
e inigiRBo 3% i B4le A PORRETAHE S Sl i, bboSuerpyiPs i winin e
spirit dridr scope. &f-the 4vattiohegsdefined hethd folleattsy Sdpérdgcceaires.
the slack in, and to preload, the connection. Further,
in at |l east one enbodinent, the rotation of the
collar 16 on the threads 34 is the only rotation WO
2008/ 154076 PCT/ US2008/ 061333 10 needed in the system
10 to couple the pin nenber 12 to the box nenber 14. A
cover plate (not shown) nay al so be provi ded over or
within the window 40 to protect the connection
between the collar 16 and the load ring 50. [0035] It
shoul d be noted that, in the presently illustrated
enbodi nent, the collar 16, the load ring 50 and the
| ocking ring 62 are nenbers of a lowprofile, or
sl ender, connector suitable for use in an array of
connection applications, including those that my
provide a |limted anobunt of space for connecting
various nenbers, such as in certain conductor
sharing, split conpact, and/or stacked wel | heads.
Further, it wll be appreciated that the present
system 10 allows for sinple installation and coupling
of two tubular nenbers or conponents. Additionally,
the pin and box nmenbers 12 and 14 may al so be
di sconnected from one another in a sinple and
~conveni ent fashion, as discussed below. [0036] For
i nstance, an exenplary manner of uncoupling of the pin
menber 12 from the box nenber. 14 is generally
illustrated in FIGS. 8 and 9. In sone enbodi nents,



such as those including a split locking ring 62, the
| ocking ring 62 is noved fromthe space between the
WO/ 134T 50 and the pin nenber 12 and may be PENEH9H8/061333
fromthe groove 46 entirely2 Alternatively, a |ocking
ring 62 (whether split or not) may instead be sinply
nmoved out of engagenent with the l[oad ring 50 and the
pin member 12 and optionally secured in the groove 46
via set screws 64, as generally illustrated in FIG 3.
CLAIM$e | oad ring 50 may then be secured against the pin
menber 12 within the groove 46 via the set screws 56,
as depicted in FIG 8. Particularly, in one exerrpl ary
enbodl - cl anp .may .be advant a ousl
3 on A EBmeftati segRrnhs PELEPrvTa0 SrsarEicbBeaent, the
conne@l@r@ﬁrﬁm%lrﬂj n menber 12 such that the set screws 56
y be  inserted through the wi ndow 40 and the
I
Fa‘ﬂc?éfn?ﬁredqﬁ%b 7 tﬁ%‘ﬁré& ﬁgﬁﬁ'%rt ?%Pnd}ﬁg sgg(‘)a(ﬁb component, the

collar molmimg acbwst]ﬂtchcsorﬂlguvecdi&d oampllﬁg @ ikee fifsD 08ipoibnt end hesecond
tible to various nodifications

[ t b
end coigﬁ\éspeﬁ {’ogpﬁﬁﬁl"ﬁtfwc%ﬂ&%w%od. nents have been

shown by wa le in the  draw ngs and have been
deoadinhieeq 'QHéQ be Ercaived wilE @ Brogve afihgisgcead component

and, w“%ﬂ%é@%’ﬁ%%%@%ﬁg%%ﬁﬂf@%ﬁ“ Paeee il Pdgiiondq it the
secongbendiod uihe\colllarr temdive tedwedn aRashposition He whigle the fmadiring is
spaced Apaih T Ja8 SPRN4 AL Al 16 $plReand prdcond psuiogpin which the load

ring |s¢m§ng£g’@rﬂéhﬂﬂltﬁﬁ1éj§ééd?ﬁﬂeﬁ’d of e EQlldrovhg appended
ims. WD 2008/ 154076 PCT/ US2008/ 061333 12 CLAI MVs:

t
éelgérﬂ Coﬁg%og’@ﬁp@q ﬁ)gﬁé‘ E%Jnéﬂ\é@q %tﬁ@\otrfg%‘ﬁmwg Bhjac8nfthe load ring
and configured to be selectively positioned with respect to the groove and the load ring
to inhibit disengagement of the load ring from the second end of the collar when the

load ring is in the second position.

2. The connector of claim 1, wherein the load ring is configured to be
outwardly biased when disposed within the groove such that the load ring is biased

toward engagement with the second end of the collar when the groove and the load ring

are at least partially positioned therein.

_ 3. The connector of claim 1, wherein the load ring comprises a toothed
surface configured to engage a complimentary surface of the second end of the c¢ollar.

4. The connector of claim 1, wherein the locking ring is configured to be
moved within the groove between an unlocked position, which permits radial movement



a collar configured to receive the first conponent and

the second conponent, the <collar including a first
WEROHEEHPT6gur ed for coupling to the first conpoffERUS2480661333

a second end configured for3coupling to the second

conmponent; a load ring configured to be received

within a groove of the second conponent and, when the

groove and the load ring are at |east partially

ositioned within the second end of the collar, to .
of the Fﬁﬁﬁbrlmbﬁb‘é&el’a’fhﬁ first anyd secorchpositonsi atd a leckedaapsiticyin which

the todgfp IREEEEHE Bstped B G EPEH BSHGh Ting i i n
engagenent with the second end of the collar; and a

| ocking ring configured to be received within the
acent the load rin and confi

roove_adj . , ured taq be
Sl oot TREHGTIRGT AR i Wheraia Jetockipa i Grossvigtizarhto be
il HehRREtetoch fun oo A A B3R! boflbshefin g gotec

positioning is in the second position. 2. The connector of
claim1, wherein the load ring is configured to be
outwardly bi ased when di sposed within the groove such
that the load ring is biased toward engagenent wth

tghe seurébrirdts oftdnce] WaeraM e Fo'&Ri_n@Frmg\/@orﬂEﬂséQ &n aperture

‘ ~load ring are at least partially positioned therein. =~
config@edipaligowitca secess iolthe pecondisermyionenhwhesdae 19¢gng ring is in

the locREERSRER, pf e, APEru R Rnd e Esnatt Ranlifu BB BrPe o st
screw o retain thenaedn@ringfin elaiotkéd paskiodl n the | ocking ring
is configured to be noved within the groove between an

unl ocked position, which permts radial novenent WO
2008/ 154076 PCT/ US2008/ 061333 13 of the load ring

bet weqig! el of %T%n?f,%ﬁ&eﬂ?ﬁ{et i3 8nd F %@ﬁ&%ﬁ'ﬁﬁgudes a
position 1n which the l'ocking ring retains the Toa
threaded isgrfane thafigwedrid gngaigei oocomplimentarg eorface of th ficdt @omponent

to facilﬂatem@oeurp%hg otf tr\‘?e I’iPs(f lé\lmq%f rtliwg %oiigr t%otﬂfe ifigsl'{rc%?'n ;Sé)n e% .

8. The connector of claim 1, wherein the first component comprises a box
connection member, the second component includes a pin connection member having
an outer surface in which the groove is formed, and at least one. of the box connection
member or the pin connection member is configured to be coupled to an additional

component.

9. The connector of claim 8, wherein the additional component comprises at

least one of a wellhead component or a pipe.

10.  The connector of claim 8, comprising the box connection member and the

pin connection member.



radially interposed between the |load ring and the
second conponent in the |locked position. 6. The
WELHAEEHBIS of claim 4, wherein the | ocking ri ngPCI/US2008/061333

conprises an aperture configured to align with a

recess in the second conponent when the | ocking ring

is in the |locked position, and the aperture and the

recess are configured to receive a set screwto

retain the locking ring in the | ocked position. 7. The

colnnecthg conegten oh daimiewberein e fdaking rmgicomprises a split
Iocmnéﬁblar includes a threaded surface configured to

gge a conplinmentary surface of the first conmponent

to facilitate coupling of the first end of the collar

to the first conponent. 8. The connector of claiml,

wherein the first conponent cqonprises a box . ]

cenneckhorrnapirof dlaie 4 eWHRERIR Hip REINg FRMREHESS & GitiRg-

connecti on nenber having an outer surface in which

the groove is forned, and at |east one of the box

connection nenber or the pin connection nenber is

dénf i giheecbnrecher dfalaimed, wbeegin Hurliockingaing iscrorfigened to be

securdmlhE R REH to3hofl A st 208 5Py 8L A 4:28Rb component
from t¥@BaPIRRENt or a pipe. 10. The connector of claim8§,
conpri sing the box connection nmenber and the pin
. connection nmenber. WD 2008/ 154076 PCT/ US2008/ 061333
14 11. The connector of claim 1, wherein the |ocking

R neat ey, i 1, RSIRP 1S Plieg tomtEe o window

conpri ses
configare@-toifaglitatd 3ccddeby anset toa arcunifeiential paiienaifhé kead ring

locking ring.is configured to be secured in the fifst
when thedpad %Hgt‘%%ﬁﬁé’ﬁﬁﬁj il th%@@liar&mdéﬁ&ne@ﬁ%m uggr torpitect
movent&RUdhE BRPARS between the first and second positions.

156. A system comprising:

a first component including a collar threaded onto and extending from a first end

of the first component;
“a second component including a second end disposed within the collar;

a load ring disposed within a groove of the second component and within the
collar, the load ring comprising an outer surface positioned in engagement with a mating

inner surface of the collar; and

a locking ring radially interposed between the load ring and the second
component, wherein the locking ring cooperates with the ioad ring to secure the second
component to the first component.

16.  The system of claim 15, wherein the outer surface of the load ring and the

inner surface of the collar comprise mating teeth.



fromthe collar. 14. The connector of claim1l1, wherein

the collar conprises a window configured to
WOM8/134816e access by a user to a circunferentiBET/US2008/061333
portion of the load ring wfen the load ring is

di sposed within the collar and to enable the user to
effect novenent of the |load ring between the first

and second positions. 15. A systemconprising: a first
conmponent including a collar threaded onto and

eid endihysystem ef glains i 5ewberadt theheoltaromprtagsoneindovaaxially

aigned Sfff thef BERBF PG b A B § Pl GER Srace of the toa
ring frgmahgenXing inees eadace eptheotsial venthewindow.t he col | ar,
the load ring conprising an outer surface positioned

in engagenent with a mating inner surface of the
collar; and a locking ring radially interposed between

tie | ooehdihdd cB rg;sn.%:second conmponent, wherein the

| ocking ring cooperates with the load ring to secure

t : 0 : : f,l

8 ByRRGH Pt SOARRRRR, GG A0 Chor TR & s5Bopd gBmponen
includingadpini goginestbrt he i nner surface of the collar

conprise mating teeth. WD 2008/ 154076

Rstaliirg @08a8GHha53A a dloové.of The sBYshE@BbMipopkat;M 15,

wherein the collar conprises a wi ndow axially aligned

YT BRI AIBRLT Sl L PREBRS g wann
the graoueds adignédedthod colar afdhé doxvdcanehtorni ndow. 18. A

nmet hod conprising: providing a first conponent

ipositiodingpihe fbad ringriniecéyagemierat it an threemqaofaeetof the collar; and
including a pin connector;

inserting a locking ring between the load ring and the second component within
the groove such that the locking ring retains the load ring in engagement with the collar

and facilitates securing of the first component to the second component.

19.  The method of claim 18, wherein instaliing the load ring in the groove
comprises installing an outwardly-biased G-ring in the groove and securing the
outwardly-biased C-ring to the second component via one or more set screws.

20. The method of claim 19, wherein positioning the load ring comprises
removing the one or more set screws via an access window through the collar to enable
‘the outwardly-biased C-ring to radially extend into engagement with the inner surface of

the collar.

21.  The method of claim 18, wherein inserting the locking ring comprises
axially moving the locking ring from a first position within the groove to a second

positi.dn within the groove.



installing a load ring in a groove of the second

conponent; inserting the pin connector into the box
WELHWEEIBT6 such that the load ring within the BEHYH2008/061333

is aligned with a collar ofig he box connector

positioning the load ring into engagenent with an

i nner surface of the collar; and inserting a |ocking

ring between the |oad ring and the second conponent

within the groove such that the |locking ring retains

t3 | obte maigod of elagad&muergintinsartiag dlog fankingarig comprises

securbiha IR ARTREMES Pa b3 st FETERT e Rogr via ser

screwsnstalling the load ring in the groove conprises
installing an outwardly-biased Cring in the groove
and securing the outwardly-biased Cring to the
second conponent via one or nore set screws. 20. The

5 MUl ol b A ST EbOAGRIGE 0N ng the | oad ring

conprises renoving t the’ one re set screws via an

oufn%% éﬂ réﬂ8§f§ Qr%lé%hrﬁlheeé&géh ogioe{(\?igﬁd itllrlélgecond component;

enga : nner surface of
el R %n%F%hfssemercmmmmdda Pheef otiefify to the
inner gurfw;ecdmﬁélcgﬁgr gayi ally noving the locking ring froma
first position within the groove to a second position

HemBY il R e e e P rcert i ng the

| ocking ring conprises securing the locking ring
bet ween the | oad ring and the second conponent via set
of claim18

P ov g PRIE eI PRy i Saet g AW B Bfitor hgecond

comporidat bbmp‘ﬁlgé@ REcGMEPapRffion ofBRUBAASingheozed by éﬂga&@ess window
the second conponent and in spaced relation to

in the collar to the second component.

25.  The method of claim 24, wherein securing the load ring comprises using a
C-clamp to align an aperture in the load ring with a recess in the second component and

inserting a set screw into the recess through the aperture.

26. The method of claim 23, wherein removing the locking ring comprises
moving the locking ring within the groove and securing the focking ring to the second

component via one or more set screws.

27.  The method of claim 18, comprising rotating the collar to facilitate removal

of slack from between the box connector and the pin connector.



i nner surface of the collar; and renoving the pin
connector fromthe box connector. 24. The method of

W 2009132876 wher ei n securing the load ring to thBCHESHNE 061333
conmponent conprises securing/a portion of the |oad
ring exposed by an access window in the collar to the
second conponent. 25. The nethod of claim 24, wherein
securing the load ring conprises using a Cclanp to
align an aperture in the load ring with a recess in
t3h sethmthaibogh ohelaim 27d whengiarroiaiiggdhe eplisceempiiserotating the

collar hpTny388R 4 hERArbr R R ot T iR piabRFrdfE be e thaubox

connetidrighgd theeih eekhé&or.i ng Wi thin the groove and securing
the locking ring to the second conponent via one or

nore set screws. 27. The nethod of claim 18,
conprising rotating the collar to facilitate renoval

ZShnect B SBLERT 257 BB RDRER/ 06 ALY qfeBieS rotating the

collar ﬁdn enoretthad epdneaare2fim \tmeeraome |thu-:e a!taich @rdnln betwddrathe box
s rotati the, collar

Connes'ﬁ’é 3&9&5?&‘” PQ‘FW&Bf kiR Arqvirde §| 215 aﬂPQrﬁ%@?%‘éﬁ t he
box connector and the pin connector. 29. The nethod
of claim28, wherein rotating the collar conprises
rotating the collar no nore than a one-quarter turn
to renove the slack from between the box connector
and the pin connector and to provide a prel oaded
connecti on.



