CONNECTI ON METHODS AND SYSTEMS CROSS REFERENCE TO RELATED APPLI CATI ON
[0001] This application clainms priority to U S. Provisional Patent

Appl i cat iwo 2biw/09635022, 622, entitled "Connecti on Met hodPCAUS2HYHBEAS"
filed on January 22, 2008, which is herein incorporated by reference inits
entirety. FIELD OF THE | NVENTI ON [ 0002] The present invention rel ates
generally to connection systens for various conponents, such as fluid
conduits. Mrre particularly, the present invention relates to various novel
connectors for coupling a pair of conponents together in an end-to-end
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various novel connectors for coupling a pair of components together in an end-to-end

relationship.

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.



oi |, natural gas, and other subterranean resources fromthe earth.
Particularly, once a desired resource is discovered bel ow the surface of

t he eart hwodoeddoszag and production systens are often enpCoysdoowosascess and
extract the resource. These systens nmy be | ocated onshore or offshore
depending on the location of a desired resource. Further, such systens
generally include a well head assenbly through which the resource is
extracted. These wel |l head assenblies may include a wide variety of
conmponents and/or conduits, such as various casings, valves, and the |iKke,
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noted above.

[0006] As will be appreciated, various fluid conduits or other components of a
production or transport system are typically coupled to one another to enable oil, gas, or
the like to be extracted from the ground and routed to a desired location. Such fluid
conduits (or “tubular members”) are often coupled together in end-to-end relationships
via various connectors that facilitate flow of oil, gas, or the like between the conduits. In
some instances, these connectors may be subjected to large axial loads, such as
gravity (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
durable connectors that, among other things, have low profiles, provide sealed
connections 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



are set forth below. It should be understood that these aspects are
presented nerely toprovide the reader with a brief summary of certain forns
t he i nverwOanowisglas t ake and that these aspects are not PCmtUuSpeom®3a489 | i mit
the scope of the invention. Indeed, the invention nay enconpass a variety
of aspects that may not be set forth below [0008] Enbodi nents of the
present invention generally relate to novel connectors for joining two
conponents, such as tubular nmenbers or conduits. In sone exenplary

enbodi ments, the exenplary connector includes a collar configured to
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conbi nat1 on I ns var i ous ures scussed belowin relation to
one or nore of the illustrated enbodi nents nay be incorporated into any of
[0009] In other embodiments, load rings may be provided in grooves of both of the

two components to facilitate locking of the components to one another. In one
embodiment, one or more anti-rotation rods may be installed, either permanently or
temporarily, in either or both of the grooves to prevent rotation of the load rings during
engagement by a collar. In various embodiments, the load rings may comprise C-rings,
segmented rings, other split rings, or the like. Additionally, in various embodiments,
rotation of the collar effects axial movement of one or both of the load rings to secure

the two components to one another.

[0010] Various refinements of the features noted above may exist in relation to
various aspects of the present invention. Further features may also be incorporated in
these various aspects as well. These refinements and additional features may exist
individually or in any combination. For instance, various features discussed below in
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 presented above is intended only to familiarize the reader with
certain aspects and contexts of the present invention without limitation to the claimed
subject matter.



t he above-descri bed aspects of the present invention alone or in any

conbi nation. Again, the brief summary presented above is intended only to
fam | i ariwe 20tv9smader with certain aspects and cont ext $COUSRED/0pI48S ent
invention without limtation to the chai ned subject matter. BRI EF
DESCRI PTI ON OF THE DRAW NGS [001 1] These and ot her features, aspects, and
advant ages of the present invention will becone better understood when the
followi ng detailed description is read with reference to the acconpanying
drawings in which Iike characters represent |like parts throughout the
drawi ngs, wherein: [0012] FIG 1 is a front elevational view of a system

i ncl udi ng two connection nenbers coupled to one another via a collar in

accor i i t i tion; [0013] FIG 2 i
. oxr D Enee P R s NBE Syetem of FIG L illustrating
various features of the exenplary system including a |oad ring disposed in
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enbodi ment” of the present invention; [0014] FIG is a perspective view of
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enbodltm@lmgaogtfthtahﬁamr@emheirémenti on; [0016] FIG 5 illustrates a different
exenpl ary toothed surface of the load ring of FIG 3 in accordance with

cert ai odj nts of the prese i nventi on; FIG 6 1s, a
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t he | rrng rnto an ad tlona groove in accordance wth one enbodi nent
of t heresentinvention;

[0013] FIG. 2 is an exploded cross-sectional view of the system of FIG. 1, illustrating
various features of the exemplary system, including a load ring disposed in a groove of
one of the connection members, in accordance with one embodiment of the present

invention;

[0014] FIG. 3is a perspective view of an exemplary load ring in accordance with one

embodiment of the present invention;

[0015] FIG. 4 illustrates an exemplary toothed surface of the load ring of FIG. 3 that

may be provided in accordance with certain embodiments of the present invention;

[0016] FIG. 5 illustrates a different exemplary toothed surface of the load ring of
FIG. 3 in accordance with certain embodiments of the present invention;

[0017] FIG. 6 is a cross-sectional view of the system of FIG. 2, illustrating the
stabbing of one connection member to the other connection member and the movement
of the load ring into an additional groove in accordance with one embodiment of the

present invention;



present invention;[0018] FIG 7 is a cross-sectional view of the system of
FIG 6, illustrating the installation of a key through a w ndow of the

col I ar amsownedidm4she addi ti onal groove in accordance wWPCH/usp@9®sda8di ment
of the present invention; [0019] FIG358 is a partial detail view generally
taken along line 8-8 of FIG 7, illustrating the key secured to the
connection nenber with a pair of set screws and portions of the load ring
accessi bl e through the wi ndow of the collar in accordance with one

enbodi ment of the present invention; [0020] FIG 9 is a cross-sectional

vi ew ¢0018le skKd.emisod ciels€-settionall \uewmtthmgyﬁbm ofofl@. iepilustrating tleol | ar to

draw the Joad rin fromt st al l d ke nto the er groove of
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line 10 | ustrating e relative positions of the load ring
and the installed key through the wi ndow of the collar in accordance with
one erf@@t9ent|®8 isteeppities datailiviewe generally[takerz plopgdine1d8idd FAG. 7,
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line 12-1 2 of FIG 11, illustrating the fastening of the |oad rlng to the
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[0021] FIG. 10 is a partial detail view generally taken along line 10-10 of FIG. 9,
illustrating the relative positions of the load ring and the installed key through the

window of the collar in accordance with one embodiment of the present invention;

[0022] FIG. 11 is a cross-sectional view of the system of FIG. 9, illustrating the
securing of the load ring within the additional groove, following the removal of the key
and rotation of the collar, to facilitate disconnection of the two connection members in

accordance with one embodiment of the present invention;

[0023] FIG. 12 is a partial detail view generally taken along line 12-12 of FIG. 11,
illustrating the fastening of the load ring to the connection member via a pair of set

screws in accordance with one embodiment of the present invention;

[0024] FIG. 13 is a cross-sectional view of the system of FIG. 11, illustrating the
removal of the connection members from one another in accordance with one

embodiment of the present invention;



menbers coupled to one another via a collar in accordance with certain
enbodi nents of the present invention; [0026] FIG 15 is a cross-sectional
vi ew of oOWe 2069/m5connecti on nenbers of FIG 14 , i ncl edirng2@9loa@ds ri ng
di sposed in a groove of the connectiog nenber and an antirotation rod that
inhibits rotation of the load ring within the groove in accordance with one
enbodi nent of the present invention; [0027] FIG 16 is a cross-sectional
vi ew of the connection nenber of FIG 15 followi ng the coupling of a collar
to the load ring and renoval of the anti-rotation rod in accordance with
one elfod25]renEIGf14 isea froriselpyationat niawof a [sPHRE] ineludind five somnection

nt

cross-sectional view of the systemof FIG 15, illustrating the align
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nerrberth@?yé'é&t%\)e%gn{i ng di sposed in a groove and an anti-rotation rod,
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and i trating the Initial engagenent of the collar with the |oad ring of

the additional connection nenber in accordance with one enbodi ment of the
pr esed0026lventi@nt5 [soDossiEectiond view of onexd the conrgriionvnembsfs ohelGyst em

of FI 17, @l rating.the threadin f.the collar on he | ower.. | oad
Fing 0é iiteion 8 bRBEROIcT Rsbilh ' elkR% B le BoiliarBh oiRst Al e

accor ggmngien\bd th&nehie® estaidnof fe fohd rvgewitith the gestiveoR; adcoffcetith 19 is
a cross-sectional view of the systemof FIG 18, illustrating further

r ot at 09§ PNbediEendOf Hie PieseBEINVENt®E connecti on nenbers to one another via
the two load rings in accordance with one enbodi nent of the present
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may be provided in accordance with one enbodi nent of the present invention;
[0032]acpp@an§ejwlﬂgo%¢]eg;p&d?;g@at %frtggﬁrg%‘?ﬂti'%‘f?é]t'o@i’ ew of another exenplary
connecti on

[0028] FIG. 17 is a cross-sectional view of the system of FIG. 15, illustrating the

alignment of the connection member illustrated in FIG. 16 to an additional connection
member having a load ring disposed in a groove and an anti-rotation rod, and illustrating
the initial engagement of the collar with the load ring of the additional connection

member in accordance with one embodiment of the present invention;

[0029] FIG. 18 is a cross-sectional view of the system of FIG. 17, illustrating the
threading of the collar onto the lower load ring to draw the upper and lower load rings

toward one another in accordance with one embodiment of the present invention;

[0030] FIG. 19 is a cross-sectional view of the system of FIG. 18, illustrating further
rotation of the collar to secure the connection members to one another via the two load

rings in accordance with one embodiment of the present invention;

[0031] FIG. 20 is a cross-sectional view of the system of FIG. 19, in which the
viewing plane is offset about the axis of the system with respect to the viewing plane of
FIG. 19, illustrating alignment pins that may be provided in accordance with one

embodiment of the present invention;



systemin accordance wi th one enbodi nent of the present invention; [0033]
FIG 22 is a cross-sectional view of the systemof FIG 2 1, illustrating

t he al i grwernos4148e two connecti on nenbers to one anot irer/USRO0ROB@BYaNce

wi th one enbodi nent of the present inyention; [0034] FIG 23 is a
cross-sectional view of the systemof FIG 22, illustrating novenent of the
collar to engage a load ring in a | ower connection nenber and a plurality
of ring segnments in an upper connection nmenber in accordance with one
enbodi ment of the present invention; and [0035] FIG 24 is a

cr oss{0@32] onkIG.\2eis af expledsy stoms sefctibh&l view, of idnotisrrextengatynmnsection ng  of
the two connecti on menbers to one anot h(gr via the load ring, the collar,
and t F¥SIENM LRSSy %’FCGFWHB e FBRPAIMENt 9t BG3ERL VERIYhe enbodi ment of the
present invention. DETAILED DESCRI PTI ON OF SPECI FI C EMBODI MENTS [ 0036] One
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below™ In"an effort to provide a concise description of these enbodi nents,
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act ualerﬁ%'@]ﬁghf@ﬁ%&{ sggt 'ﬁﬁg@@]’engi neering or design project, nunmerous
i npl ement ati on-specific decisions nust be nmade to achi eve the devel opers’
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constraints, which may vary fromone_ inplenentation to anot her. Moreover,
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dti . . . . . . ¢
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enbodi nents of the present invention,
[0035] FIG. 24 is a cross-sectional view of the system of FIG. 23, illustrating the
securing of the two connection members to one another via the load ring, the collar, and
the plurality of ring segments in accordance with one embodiment of the present

invention.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0036] One or more specific embodiments of the present invention will be described
below. In an effort to provide a concise description of these 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.



the articles "a," "an," "the," and "said" are intended to nean that there
are one or nore of the elenents. The terns "conprising,” "including," and
"havi ng" woeoiwversded to be inclusive and nmean that thereTnsgodm3@ddi ti onal
el enents other than the listed el enengs. Mreover, the use of "top,"
"bottom " "above," "below, " and variations of these terns is nmade for
conveni ence, but does not require any particular orientation of the
conponents. [0038] Turning now to the present figures, an exenplary system
10 including a stabtype connector is illustrated in FIGS. 1 and 2 in

accor Je037 w Whecmnatredoodg mierhents df varipus eeriodimeatst ofdhe proésereXevgpitiany
system 10 incl udes a, pair of co nectijon ers configured to be coupled to
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includes a union ring or collar 16 configured to cooperate wth a load ring
50 ancmdudsloelandgn&@ythat teeretroay be addutmxahelennerdsmtmentbabélne figtedo t he box

menber SCuss d in reate etajl Q VWil e certain cqonmponents
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conponents (or features thereof) may be reversed in accordance with certain

enbodith®@ BOBPORBALS. nst ance, in one enbodi nent, the nenbers 12 and 14 could
i nst ead be conflgured as a box menber and a pin menber, respectively, in

full [ h
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addi ti onal co onent I n some enbodi nent the pin_and box menbers 12 and
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coupled to a box member or component 14. In one embodiment, the connector of the
system 10 includes a union ring or collar 16 configured to cooperate with a load ring 50
and a locking key or cotter 60 to secure the pin member 12 to the box member 14, as
discussed in greater detail below. While certain components may be referred to herein
as pin members or box members, it should be noted that such references are provided
for the sake of clarity, and that such components (or features thereof) may be reversed
in accordance with certain embodiments. For instance, in one embodiment, the
members 12 and 14 could instead be configured as a box member and a pin member,
respectively, in full accordance with the present techniques.

[0039] Either or both of the pin member 12 and the box member 14 may include
various mounting features 18, such as recesses, to facilitate coupling of such members
to one or more additional components. In some embodiments, the pin and box
members 12 and 14 are configured to enable coupling of various tubular members to
one another. For example, each of the pin member 12 and the box member 14 may be
coupled to a respective pipe via recesses or some 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 components together,



coupled to a respective pipe via recesses or sone other nounting features
18, allowng the two pipes to be secured to one another via the connector.
Si m | ar | ywoth@/qissand box nenbers 12 and 14 coul d al soPrbg/uss@d/os@scoupl e
vari ous other components together,such as a pipe to a well head conponent, a

first well head conponent to a second wel | head conponent (e.g., in a stacked
wel | head arrangenent), or the |ike. [0040] Wile the nounting features 18
in the presently illustrated enbodi nent include recesses configured to

receive a fastener, it will be appreciated that the pin and box nenbers 12
and 1l4uchystepipeupledelltedchesmporspieatfirstevelihmgaoncomisonantany sacohdbl e
fashion, including through threaded connections, studs, flanges, clanps,
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pin nmenber 12 is integrally formed as a portion of a well head and t he box
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the Ii I e sy Ry nber 14
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the b%gouzrge) production context, it should be noted that the presently-disclosed connection
system may also be used to couple components unrelated to oil or gas production in full

accordance with the present techniques.

[0041] In the presently illustrated embodiment, the box member 14 includes a bore
22 and the pin member 12 includes a bore 20. Various additional components may be
received within either or both of the bores 20 and 22. For example, in one embodiment,
various additional components 24, such as hangers, pipes, tubing, wellhead members,
other fluid conduits, or the like may be received within the bores 20 and/or 22 of the box
member 14 and the pin member 12. In the presently illustrated embodiment, the
components 24 include a hanger and a fluid conduit that are secured within the bore 20
via locking rings 26, though other securing means are also envisaged. In one
embodiment, the internal fluid conduit includes a bore 28, which is generally aligned
with the bore 22 when the pin and box members 12 and 14 are connected to one
another. Various seals 30 and/or seal rings 32 may be provided throughout the system
to inhibit fluid leakage from the various bores of the system 10.

[0042] In one embodiment, to facilitate coupling of the pin member 12 and the box

member 14, the collar 16 is threaded onto the box member 14 via mating threaded



via |l ocking rings 26, though other securing neans are also envisaged. In
one enbodi nent, the internal fluid conduit includes a bore 28, which is
gener al | yweal2ogrmee4di t h t he bore 22 when the pin and boxPoEmsess/oi@sand 14
are connected to one another. Variousjgeals 30 and/or seal rings 32 may be
provi ded t hroughout the systemto inhibit fluid | eakage fromthe various
bores of the system 10. [0042] In one enbodi nent, to facilitate coupling of
the pin nenber 12 and the box nenber 14 , the collar 16 is threaded onto

t he box nenber 14 via mating threadedsurfaces 34 and 36. The collar 16 may
al so isachude 3denes3®s TRE colidn tﬁnrrwryeaIS@ ifdlge extesees 88ewhiehsat coofigwedt hat

prevent further rotation of the collar 16 '%P r SP t to the box nber 14
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I nventfi@mer detait BBfovgur ed to engage the collar 16 when the pin nenber 12
(and at least a portion the groove 46 and/or 48 containing the load ring

50) erted into the collar 16. In some enbodj nents, the | oad ring 50
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provi cend a lockingi kays6@ (G, gir dhiedoad risg &, as depicted in FIG. 3 in accordance
with one embodiment of the present invention, is configured to engage the collar 16
when the pin member 12 (and at least a portion the groove 46 and/or 48 containing the
load ring 50) is inserted into the collar 16. In some embodiments, the load ring 50
includes a grooved surface, such as a number of teeth or threads 52 configured to
engage a plurality of complimentary teeth or threads 54 provided on an inner surface of
the collar 16. Such teeth 52 and 54 may be provided in various configurations, such as
helical or other threads, rectangular teeth or angled teeth (as generally depicted in
FIGS. 4 and 5, respectively), or the like. In some embodiments, the load ring 50 may be
a split ring, such as a C-ring. Additionally, in one embodiment, the load ring 50 includes
apertures 56 adjacent circumferential ends 58 (defined by a split in the load ring 50) that
facilitate securing of the load ring 50 to the pin member 12 as discussed in greater detail
below.

[0044] The load ring 50 may initially be positioned within the groove 46, as illustrated
in FIG. 2. In one embodiment, when the pin and box members 12 and 14 are initially
joined or “stabbed” to one another, the teeth or threads 54 of the collar 16 engage the
mating surface of the load ring 50 and guide the load ring 50 from the upper groove 46

to the lower groove 48, as generally depicted in FIG. 6. Once the load ring 50 is moved



helical or other threads, rectangular teeth or angled teeth (as generally
depicted in FIGS. 4 and 5, respectively), or the like. In sonme enbodi nents,
t he | oad wOngoYs@48y be a split ring, such as a C-ring. PAHAIS200/0304BY, in
one enbodi nent, the load ring 50 inclydes apertures 56 adjacent
circunferential ends 58 (defined by a split in the load ring 50) that
facilitate securing of the load ring 50 to the pin nenber 12 as di scussed
in greater detail below [0044] The load ring 50 may initially be
positioned within the groove 46, as illustrated in FIG 2. In one
enbodhmmteﬂhe grdevre 48ea [wckingniceybarxcotemieOrmait Dednstalldd mreuglm'rtrne aindow a0réd or
"st abbed" teeth or threads 54 of 16 engage
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upper I e S 6.
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rectangul ar wi ndow, other configurations (e.g., elliptical, circular, or
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\rlmetsglag?lé%%egper éga Pé\ﬁerﬁ@%he keyég‘ﬁ%pdﬁgk%\g@?%ztggg%?é&ggsQ{rggg%j of the
pin rrmﬂt)@rrsulcféceﬂaﬁhck@h &hepwy hangy soineadthedowtad sarfatd cemdead nytiasteadr f ace,
al t hough a key 60 having sone other outer surface contour nay .instead be
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generally pre e romcontracting w roove 48.
[ 0045]collar *s@fmrreudmicho‘mgtvmhuhd)hé gmovg 43stal | ati on of the key 60 within the
groove 48, the collar 16 nay be rotated on the threads 34 of the box nenber

14 suwoﬁﬁat fnhs?ome embodiments, following installation of the key 60 within the groove
48, the collar 16 may be rotated on the threads 34 of the box member 14 such that the
load ring 50 is drawn from the groove 48 into the groove 46 and axial clearance, or
“slack,” in the connection between the pin member 12 and the box member 14 is
removed, as generally depicted in FIGS. 9 and 10. Further, once such slack is
removed, the collar 16 may be further rotated to preload the connection between the pin
member 12 and the box member 14. In some embodiments, the groove 46 is sized
such that positive engagement of the load ring 50 to the collar 16 is maintained not only
by the installed key 60, but also by the groove itself. Also, in at least one embodiment,
the rotation of the collar 16 on the threads 34 is the only rotation needed in the system
10 to couple the pin member 12 to the box member 14. A cover plate (not shown) may
be provided over or within the window 40 to protect the connection between the collar
16 and the load ring 50.

[0046] It should be noted that, in the presently illustrated embodiment, the collar 16,
the load ring 50 and the locking key 60 are members of a low-profile, or slender,
connector suitable for use in an array of connection applications, including those that

may provide a limited amount of space for connecting various members, such as in



load ring 50 is drawn fromthe groove 48 into the groove 46 and axi al

cl earance, or "slack," in the connection between the pin nenber 12 and the
box menmbewOXdoww®4246noved, as general ly depicted i n Fl GSPCI/tspad9nBu48%urt her,
once such slack is renoved, the collafp16 may be further rotated to prel oad
t he connection between the pin nmenber 12 and the box nenber 14 . In sone
enbodi nents, the groove 46 is sized such that positive engagenent of the
load ring 50 to the collar 16 is naintained not only by the installed key
60, but also by the groove itself. Also, in at |east one enbodi nent, the
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vari ous nenbers, such as incertain conductor-sharing, split-conpact, and/or
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the key 60 (allowing the key 60 to be removed from the assembly through the window
40), and the set screws 62 are then inserted through the apertures 56 of the load ring
50 and into the recesses 66 to disengage the teeth or threads 52 from the mating teeth
or threads 54 of the collar 16. In one embodiment, a C-clamp may be employed, such
as in conjunction with a pair of mandrels temporarily inserted in the apertures 56, to
facilitate disengagement of the load ring 50 from the collar 16, alignment of the
apertures 58 with the recesses 66, and securing of the load ring 50 to the pin member
12 via the set screws 62. Depending on the relative size of the window 40 and the area
to which it provides access, the key 60 may be removed prior to or following movement
of the load ring 50 (via rotation of the collar 16) out of the groove 46 and into the groove
48. The box member 14 may then be pulled apart from the pin member 12, as

generally represented by the arrow 68 in FIG. 13.

[0048] An exemplary connection system 80 is generally illustrated in FIGS. 14-20 in
accordance with another embodiment of the present invention. The exemplary system
80 includes a pin member or component 82 that is configured to be coupled to a box
member or component 84 via a collar 86 and load rings 96 and 126, as discussed in
greater detail below. The pin member 82 and the box member 84 may include

respective flanges 88 and 90 to facilitate coupling of the members to other components,



set screws 62. For exanple, in one enbodinent, the set screws 62 are
renoved fromthe key 60 (allow ng the key 60 to be renoved fromthe
assenbl y wonowgie414ie wi ndow 40), and the set screws 62 &ce/ushem/osnasert ed
t hrough the apertures 56 of the load 3ng 50 and into the recesses 66 to
di sengage the teeth or threads 52 fromthe mating teeth or threads 54 of
the collar 16. In one enbodinent, a Cclanp nmay be enployed, such as in
conjunction with a pair of nmandrels tenporarily inserted in the apertures
56, to facilitate di sengagenent of the load ring 50 fromthe collar 16,
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i ncludes a pin nmenmber or conponent 82 that is configured to be coupled to a

box menber or conponent 84 via a collar 86 and |oad rings 96 and 126, as

di scud@@4Pli n 6136'&9@@' qrials of thelRMPAY pisteidthas Vel %énte%érrt%@{)’rrerrber 84
may i ngl 88f h |tnh‘pfﬁef| Qﬂ&%oﬁ%&ﬂge%%é ana%ﬁ'tkch lelrﬁggPbeeﬁgf
er 'co conpo he

nbers S, such as a , n

li ke. unblemtbd)d hethapfnrencatceﬁl@&ats 20s Idltlse:eameﬁhrabmvleuwatbdnreElIectSttbe
exenpl ary s%%teml the pin X menbers 82 and e _caqupled to

ot her QOSIPRELEY §4d'3ﬁ+5‘3%ﬁt%ur@ﬁtyam)m%'ﬂmt%h@e? gerindhe Tl %\P%SBFO J@Q'lﬁéﬁ?n
f1 angesiBRrRd oPlhe ¥x Wnt%? g RV diRd oﬂ'?er%rﬁéﬂﬁ%rt aéuo‘i’iaefst a %F%e eBn tree.

respective conponents. | n one enbodi nent system 8 npl oyed t

coupl €he prochemberr84 alee inaudesie bohe8d, Adihohghdhe bt)me94 malﬂjUstcatedcassa are

al so %%We?a SQralght bore for the sake of clarity, it should be noted that additional
components may be installed within the bore 94, and that the bore 94 may have some
other configuration, such as one similar or identical to the box member 14 (FIG. 2), for

example.

[0050] In one embodiment, a load ring 96 is disposed within a circumferential groove
98 in a surface of the box member 84. In some embodiments, the load ring 96 is a split
load ring, such as a C-ring. In such embodiments, an anti-rotation rod or pin 100 may
be inserted through an aperture 102 of the box member 84 and a split in the load ring
96, and into a recess 104 of the box member 84. In one embodiment, an end 106 of the
anti-rotation rod 100 includes a threaded outer surface configured to engage a
complimentary surface in the recess 102 to secure the anti-rotation rod 100 within the
box member 84. It may be appreciated that installation of the anti-rotation rod 100 in
the box member 84 and between corresponding end portions of the load ring 96
generally prevents rotation of the load ring 96 within the groove 98.

[0051] Once the load ring 96 and the anti-rotation rod 100 are installed in the box
member 84, the collar 86 (which includes grooved, threaded, or toothed surfaces 108

and 110) may be coupled to the box member 84 via the load ring 96. For instance, in



[ 0049] Additional details of the exenplary system 80, as well as an

exenpl ary nethod for coupling the pin and box nenbers 82 and 84 to one

anot her, wayoyaomst er understood with reference to Fl GBCTAB2®0/030489 t he
enbodi ment illustrated in FIG 15, theg box nenber 84 includes a plurality
of mounting holes 92 in the flange 90 to facilitation attachnent of the box
menber 84 to sone ot her conponent, such as a production tree. The box
menber 84 al so includes a bore 94. Although the bore 94 is illustrated as a
generally straight bore for the sake of clarity, it should be noted that
addi t iomeadmbodiptemeihe amiyrobetionisioal 00edengratly préveatdtati@of tiedoad aihgtdte
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[ 0051] Once the load ring 96 and the anti-rotation rod 100 are installed in

t he bdke Felaer6 8Routaiee pfme@wmmbﬁ{ 34n‘6’|th@$ét§eb"\t'(666wemﬁ'ﬂté?ﬁm’63nor
t oot hqﬁie%g%ﬁgfﬁgn&% RS rﬂrﬂgoé nmay be coupled to the box nenber 84 via the

| oad ri I nstance,” i none enbodi nent, the anti-rotation rod 100
generally prevents rotation of the load ring 96 while the collar 86 is
t hr ead@@52nt oThééok vaeimbeng4 aédvha cobap$é maytthen behaligaeddver the pin

member 82, as generally illustrated in FIG. 17. Similar to the flange 90 of the box
member 84, a plurality of mounting holes 122 may be provided in the flange 88 to
facilitate coupling of the pin member 82 to other components, such as a wellhead
component. While the pin member 82 is presently illustrated with a generally straight
bore 124, it will be appreciated that the bore 124 may have other configurations in
different embodiments, and that various components, such as hangers, tubing, or the
like may be installed within the bore 124, as similarly discussed above with respect to
the bore 20 of the exemplary system 10. Additionally, various components installed
within the bore 124 may provide a plurality of separate bores for fluid conveyance.
Seals 30 and/or seal rings 32 may be included at various locations in the system to

inhibit fluid leakage from the bores of the system 80.

[0053] In the presently illustrated embodiment, the pin member 82 includes a load
ring 126 disposed within a circumferential groove 128. Further, in one embodiment, the
load ring 126 includes at least one split, such as in a C-ring or a multi-piece ring. An
anti-rotation rod or pin 130 is installed through an aperture 132, the groove 128, and a
split in the ring 126, and into a recess 134 of the pin member 82. The anti-rotation rod

130 may also include a threaded portion 136 configured to mate with a complimentary



surfaces 108 and 112. Further, in sone enbodi nents, the collar 86 may be
secured to the load ring 96 in sone additional or alternative manner, such
as t hr oughoth@/9smsof set screws 114 . Such set screws may/useoopnsusded at
one or nore various points along the ggrcunference of the collar 86. Once
the collar 86 is secured to the load ring 96, the anti-rotation rod 100 may
be renoved fromthe box nmenber 84, such as generally illustrated in FIG

16. It should be noted that, upon renoval of the anti-rotation rod 100, the
load ring 96 is free to rotate within the groove 98, allow ng conplinentary
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direction removes slack from the connection and secures the pin member 82 and the

box member 84 to one another, as generally illustrated in FIG. 19. It should be noted

that the collar 86 may be still further rotated in the same direction to preload the

connection.

[0055] In one embodiment, alignment pins 142 may be provided and configured to
cooperate with respective recesses 144 and 146 to facilitate alignment of the pin and
box members 82 and 84 during an exemplary coupling process, as generally illustrated
in FIG. 20. It should be noted that, as presently illustrated, such alignment pins 142
may be provided at different circumferential locations than the installation points for the
anti-rotation rods 100 and 130. Further, it will be appreciated that, in other
embodiments, such alignment pins 142 may be formed integrally with either or both of
the pin and box members 82 and 84. Disconnection of the pin and box members 82
and 84 may be effected through rotation of the collar 86 (in a second direction opposite
that discussed above), causing the load rings 96 and 126 to move away from one
another and the collar 86 to disconnect from the load ring 126, thus allowing the pin and
box members 82 and 84 to be pulled apart from one another.

[0056] An exemplary connection system 160 is generally illustrated in FIGS. 21-24 in

accordance with an additional embodiment of the present invention. The exemplary



anti-rotation rod or pin 130 is installed through an aperture 132, the
groove 128, and a split in the ring 126, and into a recess 134 of the pin
menber 82WOTh@/emiss-rotation rod 130 nmay al so i ncl ude aPChruSaeomd3q@8?ti on
136 configured to mate with a conplinmgntarysurface of the aperture 132 to
secure the anti-rotation rod 130 within the pin nenber 82. In sone

enbodi nents, the anti-rotation rod 130 may be substantially simlar to the
anti-rotation rod 100. Indeed, in one enbodiment, the anti-rotation rod 100
may be renoved fromthe box menber 84, as discussed above, and installed in
pl ace sybtenhé6arimdluded atpiromanoserldCompdrienttiBe grida texrineamBar of fhgdnéntce

t he pin and _ box nbers 82 and 84 are aligned, the c ar 86 may b ot at ed
such TR4CHYIGUtar] R B04IPH A6 1 FTCKHCr LY OF 100" Shg 084036 BE9b Bltent ar v
t hr eaded, £34, fac8sck28e8fin YheatbPastal|iahw-2Fhedsin aﬁa%a'rhém'bb]ty?ﬁ% %lhdl gan Fl G

18. Notably, the anti-rotation rod 130 inhibits rotation o oad ring
126, cwasbagonbguaeiddn bef mpheteddbl aiditimhal nospbnests afi damicdsosucilv asnduce axi al

novenent,  of the load.ring,126 within.the groove 128 t rd the |oad ring
6. CIINRae edradrgh rpelRndedt Bink o Tenglid A8Uke ol PRRpves <l ack
from theosameat ithe BirfBdd 8% WhERbERSINBIUBe TRIMNBEE 188 At Yilﬁabiﬁg r e84 to
one anot her, as general Iﬁl | lustrated in Fl 19. It should be noted that

t he conPeingenatey 186 andi 174.f bronmére abea digcussiomenaeener dit Mébbeon t o prel oad

b ov SR Soitnet R K Py G SRR PR Bl p N A 0. OB "2 146
to facespdaive caln@neRind incdny Sigitalle faumtbri @t m@ybe psoidedad aBrintbgralnsaraof

exenpl arx coupling process, as generally illustrated in FIG 20. It should
be notSEgNtrASRECtNG GoMRAAANES; In PR erposHNeRlyHe aystgmntaht may e amplaygd tee

Doi nt SSPBI § RISURESR e b e S oL Mo §7te Ry o e bR B 8 coBle

appr ea araddy bhather icompomentseiobard: aroihsr. Additioablgrattbougpillustradd wily be

For rrECé;einre]tra'ﬁgltsatlra{ié/htvgc}rgs,eii[ \t/vi Ielge %ppe%tla{][egfthat the pin and box members 162 and
164 may include a variety of bore configurations, and may be adapted to receive
various additional components, as discussed above with respect to other embodiments.
Further, seals 30 and/or seal rings 32 may be provided throughout the system to inhibit

fluid leakage from the various bores of the system 160.

[0057] In one embodiment, a load ring 180 is disposed within a groove 182 of the
box member 164. In some embodiments, the load ring 180 is a split load ring, such as
a C-ring or, as depicted in the presently illustrated embodiment, a segmented load ring
having a plurality of ring segments. In the case of the latter, a snap ring 183 may be
provided to facilitate alignment of the various ring segments of the load ring 180 within
the groove 182. The collar 166 may be fitted over an end of the box member 164 and
the load ring 180, and then secured to the box member 164. In one embodiment, the
collar 166 is secured directly to the body of the box member 164 via one or more set
screws 184 inserted through respective apertures 186. In other embodiments, the collar
166 can be coupled to the box member 164 via other suitable techniques, including
through connections formed with the load ring 180.



the pin and box nmenbers 82 and 84. Di sconnection of the pin and box nenbers
82 and 84 may be effected through rotation of the collar 86 (in a second

di rect i orwopp@aiotmst hat di scussed above), causing the | @au/useeog®3@89 and 126
to nmove away from one another and thejrollar 86 to disconnect fromthe | oad
ring 126, thus allowi ng the pin and box nenbers 82 and 84 to be pulled
apart from one another. [0056] An exenplary connection system 160 is
generally illustrated in FIGS. 2 1-24 in accordance with an additi onal
enbodi nent of the present invention. The exenpl arysystem 160 includes a pin
menbef0058]c onposEnt ehtidbdiments, o pimemibeTben 62 caig® imehidektat loaanfrigge@d t o be
coupled to one another b y of a collar 166 d load rings 180 and 190,
2. d 0 WG AORYS 8 afiuTber dliine REESHTY ANPIBAD REIRGEIEcH 64 1901 0.
may be; ' t0ri t it : ' aq Such
as we?lln g?dd @gﬁp@%ﬁeﬁ'@?hgﬁggﬁ?ﬁsﬁ O?rgceggilt@g?bgs% ot rllel% bﬁ%mﬂﬁfp\s{é,%ﬁn%'he

| i ke. Amaniieotatidodbarenpin tHemaiyrbeaindetiest threnpb s aperiuidd 96| anthike spiigirand

172 hayi es i ve, mount i hol es nd 174, FEr.om.the above.

ai scudts Bihd TREI5h: % RN Bt BisBRe 268, e A med 1520 R R nember s
162 Qﬁ‘éta%'@ﬁ roau 9‘4%&?@!&!0%0&%@ﬁh@éad@ﬁ@&‘ﬁbh\mo%ﬁﬁ@[]ﬁéﬁﬁ) inBteiith JU! tabl e
fashion, or may be provided as an integral part of such respective

conpotemimaniaynsuriaeecfithe aperture 18§ £ seeuredhenaptietaiopiredd@4 withiodpg e a

pr oduct i : 0 t 3 : to

Coupl SABIOET1EE A MRS sa ke, M SIEIRIST Yok of BRARY &7t hougn
i | | ustprevets wotatiog o efcloay-rity Bo@Mithibothesgrobe Wopl be appreci ated that the
pin and box nmenbers 162 and 164 may include a variety of bore

compondpey] SUBFaHA YRS ate 1 6diaaY PEPTBteHb RIBGUIHEITS SvELMeher
o i T AN M HeWeH Sy B 15t QKPP LR SBRT 11 1
one ergosdiomedtagaindt dael loaidrind 890 keddé Fpede dnave Wit raspacd by thelld@x ofenbbay

164, as generally illustrated in FIG. 22. The collar 166 may be moved to couple the

collar 166 to the load ring 190. For example, in one embodiment, the collar 166 is

moved downwardly toward the load ring 190 and rotated to thread the collar 166 onto

the load ring 190 via mating grooved or threaded surfaces 204 and 206. As noted

above, the anti-rotation rod 194 generally prevents rotation of the load ring 190 with the

collar 166, causing the load ring 190 to be drawn into the collar 166 and toward the load

ring 180 upon rotation of the collar in a first direction.

[0060] Additionally, a grooved portion 208 of the collar 166 may be configured to
mate with one or more complimentary surfaces 210 of the load ring 180. In one
embodiment, various ring segments of the load ring 180 slide down a tapered portion
212 of the groove 182, facilitating positive engagement between the ring segments and
the grooved portion 208 of the collar 166, as generally illustrated in FIGS. 22 and 23.
As a result of the mating engagement of the collar 166 with both load rings 180 and
190, continued rotation of the collar 166 draws the load rings 180 and 190 toward the
sides of their respective grooves, removes slack from the connection, and secures the
pin and box members 162 and 164 together, as generally illustrated in FIG. 24. Further

torque may be applied to the collar to provide a preloaded connection of the pin



box menber 164. In sone enbodinents, the load ring 180 is a split |oad
ring, such as a Gring or, as depicted in the presently illustrated

enbodi nerw0 200%mga¥ent ed | oad ring having a plurality of PCrg2@ega@ses. |In
the case of the latter, a snap ring 183 nmay be provided to facilitate
alignment of the various ring segnents of the load ring 180 within the
groove 182. The collar 166 may be fitted over an end of the box nenber 164
and the load ring 180, and then secured to the box nenber 164. In one
enbodi ment, the collar 166 is secured directly to the body of the box
menbemédiber il 62 tm eheolboxrmmeenisart 1631C r Eives pibBdnd bee nerdbénsr@Rénd ¢6pecdy be

g 186. | h nbodi , h [ ], .166 b | ed. h
box. nilRERITatec MaauRiig 1 7 b1 B0 s AIRRCAI STCEHAN RIS R UG, WOMMER | ans
for megopyft e I?sefréé’ﬁfglrrf!hggoééq)in%ol%g]oh!?e E%Q?tk@%ﬁ?l‘é'r HBB8ay fHd e BebRBRET

162 al so includes a |load ring 190 di spos W thin a groove 192. Further, in
t he preskmbby mdrhiosr &4, edicbrasoda sehscrensel 3o andrthe girl a0d ibos Inngiabers téhg

havi n t ast one it uch as a C-ring or a multi-piece ring. An
ant i -%&%aﬁ‘gwaﬁ'&f BV'F% ?Pdlrbf{o%?/n%@n?ﬁ%rted through an aperture 196 and
the split in the load ring 190, and received in a recess 198 of the pin

nmenbeod6 Thenhaokl bhelcdanar €stdifenBadiments dMbEgsentlivarBAGaMIAINON
200 confuléggred to mate with a conplinentary surface of the aperture 196 to

secur éngluge iw-prefe gonoectpeusuitaplafarniss in e FTay akeirectien appicalions) ar | y
o | . r Y | . f
he | GIICGIE S asy AR b prolen et 2indity B EBREE I CBLRY Safihd 01 ©

menbemdbersguble agliacerainncanduatoradhagingeaplit@oenpddieant/or stecked 162 and t he
set scr? may be | oosened such that the collar 166 i.s positioned

ws 184 ( . .
agai ndelhgads o f4rthendt wddeapPiesiated Bnat yangye efiRodimerisRisucs qoraesinn

embers,dfins Ay GRIRIAN rovdetiSbh A @AgiNebh BoidR thIBchRlb LidaGUBRNg e
noved Sly %{écosuﬁ]% er%(;)l %{rg'rv dleg@bt (;%tnt%hgw%gﬁ%tﬁé tlé-tggclzlgi?tég%np ed,mlﬁﬂ one
enbodiamenincoupéng of tver tubedar rmemiveesi odocompanenig. t oward the | oad ring 190 and
rotated to thread the collar 166 onto

[0062] 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.



the load ring 190 via mating grooved or threaded surfaces 204 and 206. As
not ed above, the anti-rotation rod 194 generally prevents rotation of the
| oad ri ngw02009u98135t he col |l ar 166, causing the |oad ri n@CTAB2600/0B@8r awn
into the collar 166 and toward the |l ogd ring 180 upon rotation of the
collar in a first direction. [0060] Additionally, a grooved portion 208 of
the collar 166 may be configured to mate with one or nore conplinentary
surfaces 2 10 of the load ring 180. In one enbodi nent, various ring
segnents of the load ring 180 slide down a tapered portion 2 12 of the
groove&ClI@R)Sfacilitating positive engagenent between the ring segnents and
t he grooved portion 208 of the collar 166, as generally illustrated in
FIGS. 22 and 23. As a result of the mating engagenent of the collar 166
with both I oad rings 180 and 190, continued rotation of the collar 166
draws the Iload rA BEemdor apeurirgna fisteomranens faa$eepnd genpPonespdle i ve

gr oov r slack fromthe connection, and secures the pin and box
nenbe%ngtfggggPrﬁ@ﬁi@g'toget her, as generally illustrated in FIG 24. Further

torque may _be lied t he col lar.,. [ QVi el oaded connect i.on of
the i ool sobfdlekd b€l 4t ilsaBhBhREs S SEPTAABRPE oMen
164 meylfeindiveiagiestemduonfiglirdd fog colplirdtd fie fkEbcdmpensracmarta deceed i on,
opposite the first, until the collar 166 1s free fromthe load ring 190.

Once fangeconfigerashior £PURBY feaietIREANEEOTRANGEY t 0 t he box menber 164, such
as via set screws 184, and the pin and box nenbers 162 and 164 may be
pul | ed aparalopddsimgdrayingat least o@oisagmiarestial wiotit, wéherendtie ivad rivgis ai n

enmbodi nents_of, the present..i.nventjon general Ly ineclude |o rofile

conne OB to 1 TeCRivRT it BT diooxs B 1% steritt colmPanet dlid osrioage

[ nc! udhdgetbrasend bﬁthé@dlld@,r@r\’d (347 I_@abirmgtﬁdj m@)ééﬁon_@fcoﬁmﬁe_rﬂ@?e connecting
various nenbers, such as in certain conductor-sharing, split-conpact,

and/ orcostigetesdoiacilitatamovemant ik ihe loadying frera thppireldraeeita A$ECoBd i ous

emOdg{FS&é?Pﬁhe%é%%nﬁfb{&%rie% e HESCBY OERoRERY isheBLEE il tritagirenat h

connectors That taci at'e qui ck “couplT’ng
and
a cotter configured to be secured to the second component within the second
groove at a position between two circumferential ends of the load ring, and to facilitate
positive engagement between the load ring and the collar to secure the first component

to the second component via the collar.

2. The system of claim 1, wherein the collar is configured to guide the load
ring back to the first groove following securing of the cotter to the second component.

3. The system of claim 1, wherein the first groove comprises an upper

groove and the second groove comprises a lower groove.

4. The system of claim 1, wherein the depth of the second groove is greater
than the depth of the first groove.



and uncoupling of two tubular nenbers or conponents. [0062] Wile the

i nvention nmay be susceptible to various nodifications and alternative
fornms, spwoi2bésn9ezasodi ments have been shown by way of erampiSeo09n3dhe

drawi ngs and have been described in dagjail herein. However, it should be
understood that the invention is not intended to be limted to the
particul ar forns disclosed. Rather, the invention is to cover al

nodi fications, equivalents, and alternatives falling within the spirit and
scope of the invention as defined by the foll ow ng appended cl ai ns. CLAI M5:
1. A systerb.for Thecsystery of cfdimst, werpimibietioad riagsetmpresanootisad surfdoe
system conprising: a collar configured to_ receive the fjrst conponent and
the sceBliauesHBdTIgR0e & FRMBBTERIATY strides AGthe Fec0ad atoidbRaclar ed 1 or
coupling to the first conponent and a second end configured for coupling to
t he second conponent; a load ring having at |east one circunferential

split, wherein the load ring is configured to be received within a first
groove of thhe sddengystempdeein hrmeisrgthgefinsheompooent aneithefsadeedcol | ar,
and thﬁ H%?P ting and the second conponent are configured to facilitate
nove M epﬁe load ring fromthe first groove to a second groove of the
second conponent when the second conponent is received in the collar; and a
cotter configured to be secured to the second conponent within the second

groove at a posi_tion between two circunferentjal ends of the load ring, and
to facilitdte pddie$usEeTBiRth StpimehtComRRNMaMYRlIegd NG agradhetioRdressl | ar t o

secur ol &cwm i . 2. The
syst e&v%‘%‘?spl %lbﬂri erel r’gathﬁethggeﬁgrﬁ@?gn@%ﬁ?ﬁgﬁﬁc tfg;ug%t?%%%@él oad ring
back toouplireg bf thet prgdocen freé toMmewebleead.i ng of the cotter to the second
conponent .

8. The system of claim 1, wherein the cotter includes an aperture configured
to align with a recess in the second component, and the aperture and the recess are
configured to receive a fastener to facilitate securing of the cotter to the second

component.

9. The system of claim 8, wherein the load ring includes an aperture and is
configured to allow the load ring to be secured to the second component via the
fastener and the recess when the cotter is not secured to the second component.

10.  The system of claim 1, wherein the first end of the collar includes a
threaded surface configured to engage a complimentary surface of the first component
to facilitate coupling of the first end of the collar to the first component.

11.  The system of claim 1, wherein the load ring comprises a C-ring.



3. The systemof claim1l, wherein the first groove conprises an upper
groove and the second groove conprises a | ower groove. 4 . The system of
claim1l, wbere@in414he depth of the second groove is greaPem/ushaa/08(389 dept h
of the first groove.5. The systemof gjaim1l, wherein the |oad ring
conprises a toothed surface configured to engage a conplinentary surface of
the second end of the collar. 6. The systemof claiml1, conprising the
first conponent and the second conponent. 7. The system of claim 6,
conprising a well head and a production tree, wherein the first conponent
and t he sedand d'mwmremctcarcﬂ odm‘mftgurn@éirtmeeamlhk eompm‘péi; agviatiowvhe

pr oduct

ntree to hea : ste aiml, wherein.the
Cot 1 ercorRaYiaIEe Safolip i ChUST o Apilgsaria FEOMN Me WirCkveia fBEUIAIS SROU Second
COMpoRg e cé‘{?é’r tbf}ﬁe%g§6ﬁé16§n~@aqeh?e recess are configured to receive a

fastener to l'itate securing of the cotter to the second conponent. 9.
The system of claim8, wherein the |load ring includes an aperture and is
configured to allowthe load ring to be secured to the second conponent via

t he fastenelr an%@%‘i@%‘fﬁﬁ%@f's'@gn t he cotter i's not secur ed to the second

conponent . a|n11, wherein the first end of the collar

i ncl udes a thr aded surface co ured to engage a Cc i nen surface of
Lhe et eumianar iy cp Benenhnetichiha bty BrnereT RSeS| or
to thendiiding acﬂﬁwhﬁebtor lthe b%mbﬁfﬂlﬁéluﬁlhg'%&Iar%ﬁb%'dﬁotthé r&@afhder g
conprises a Cring.1 The connector of claim1, wherein the collar

conpr ioféke aratmcndmwneohm @U}emer thaseniables: ietativetmevementef thaetiaewite hr ough
t he wi_ndow Eg facil | t fst%(é%lrr!s,tn& of the{ cotter to the second conponent.

13. A ﬁ%‘?% &W |p Gro mporien

installing a split load ring in a first groove of the pin connector;

stabbing the pin connector and the box connector to one another such that the
collar of the box connector engages the split load ring and guides the split load ring into

a second groove of the pin connector; and

installing a key through an aperture of the collar and between two ends of the
split load ring such that the key is generally inline with the circumference of the split load

ring.

14.  The method of claim 13, comprising moving the collar such that the split

load ring is guided from the second groove into the first groove.

15.  The method of claim 13, wherein the collar is threaded onto the remainder
of the first component such that rotation of the collar effects axial movement of the collar

with respect to the remainder of the first component.

16.  The method of claim 15, comprising rotating the collar to facilitate removal

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



providing a first conponent including a box connector and a second
conponent including a pin connector, the box connector including a collar
coupl ed twoth@/mewai nder of the first conponent in a nmamo@EUstévan3@sabl es
relati ve novenment of the collar with pespect to the remai nder of the first
conmponent; installing a split load ring in a first groove of the pin
connector; stabbing the pin connector and the box connector to one anot her
such that the collar of the box connector engages the split load ring and
guides the split load ring into a second groove of the pin connector; and
i nstal | i ng 1&. keylrHiehmetrgid efrclaipe 7 ucempfisihd eotatihg) die aoithrietpneddetawo ends of

the split load ring. such that the key i enerally inline wwth the

ci r culireased canneriongl the Aibsanedig! and 1 BR6CHRASRIEN of cl ai m 13
conprising noving the collar such that the split load ring is guided from
the second groove into the first groove. 15. The nmethod of claim 13,
wherein the collar is threaded onto the renmai nder of the first conponent
such that ri& atilde methaseofodtimai 3.evhercininsialing thevikayeinclugestsesudng ke wi t h

respecgt. t he. remni nder of the first conponent. 16. The nmethod of claim
15, cgﬂ%mﬁg%ﬁ'%‘% elcﬂcbr'the collar to facilitate renoval of slack from
bet ween the box connector and the pin connector.17. The nethod of claim 17,

conprising rotating the collar to provide a prel oaded connection of the pin

connector and the box connector. 18. The nmethod of claim 13, wherein

i nstal i ng 'the Kde Methasisclaiat {13, Woerehe SRy inothereydneludenmserig a19. The
nmet ho j I | LG . I a fastener
e oudRognst BrdhdtPan EREHELepPAELc) hd o K TctdehHEHIA Bfida8E 2 o 0.
The met hod of claim 19, conprising:

20.  The method of claim 19, comprising:
removing the key from the pin connector via the aperture of the collar;

moving the collar such that the split load ring is guided from the first groove to the

second groove;

inserting the fastener through an aperture of the split load ring and into the
recess such that the split load ring is secured to the pin connector in the second groove;

and

removing the box connector from the pin connector.

21. A system for securing a first component to a second component, the

system comprising:

a first load ring and a second load ring configured to be received within a first
groove of the first component and a second groove of the second component,
respectively, each of the first and the second load rings comprising a generally annular
body having at least one radial split such that each of the first and second load rings

includes at least two circumferential end portions;



renoving the key fromthe pin connector via the aperture of the collar;
novi ng the collar such that the split load ring is guided fromthe first
groove t owDhleovsmennd groove; inserting the fastener thr@aghusasapese ure of
the split load ring and into the recess such that the split load ring is
secured to the pin connector in the second groove; and renoving the box
connector fromthe pin connector. 2 1. A systemfor securing a first
conponent to a second conponent, the systemconprising: a first load ring
and a second load ring configured to be received within a first groove of
the first coppaoefijuedtodsiestaliéddn duy secdnd tempecancatwspoieanti least
respectively, each of the first and the second |oad rings .conprjising a
Gener A1PPTRHEFERIBLRR RAVIR] CAU1Y secanchiRad g sHoshrt (RRBRIRA each of
the f'rbt%ttioﬁr&ﬂtﬁ@gé’df;‘%d Rad rrrig\%hihr!ﬁé Ydesndprdf@shngwo circunferential end
portions;a pin configured to be installed i'n the second conponent between
the at |east I f; I | : I ri such
that the prirct oheBmE P Bl I e B s 1 BReb e

gr oov dirstagatingorenit k@ thecsedongueedpdreert pihgesaiiae ingluding beirét patioarcdniguead | oad
rings to secure Ehe fiyst conponent to the second cor ongnt, t he col | ar

i ncl udP §§989¢ the 'r%!ﬂaccl B0 BBAR HIEAIET P ONGRULHEORTIGUEd|IQ £HIRIR HAHRY a

t hr eaded 88 Pk BOESHPRaEGIHG:- gur ed to engage mating threads of the second

| oad rinS} mhere?n JLe ?irséiand second load rings, the pin, and the collar
are configuyr 1 . ano S r L Of e

col | ar aboﬁwﬁge?@Pgﬁﬁgﬁgﬁ}%%*%kQnggwgehﬁeﬁﬁgh#ﬁgpk¥ﬁ%k¥?&%@bgﬂ%ﬂégggnd

| oad rdongerdtewathdortnanathet bech that ratatibn tohtiee seltarnrabogt afrotatiendl ads effeogonent

to the second co nent .
movement of tﬂg?irst and second load rings toward one another to facilitate securing of

the first component to the second component.
22.  The system of claim 21, wherein the first load ring comprises a C-ring.

23.  The system of claim 22, wherein the first load ring comprises a threaded

exterior configured to engage mating threads of the first portion of the collar.

24.  The system of claim 22, wherein the collar is secured to the first load ring

via at least one set screw.

25.  The system of claim 22, wherein the first and second load rings are

substantially identical.

26. The system of claim 21, wherein the first load ring comprises a segmented
load ring comprising a plurality of ring segments separated from one another by a

plurality of radial splits.



22. The systemof claim2 1 , wherein the first load ring conprises a
Cring. 23. The systemof claim 22, wherein the first load ring conprises a
t hr eaded wot2e0v1246onfi gured to engage mati ng threads ofPCrhis2409/03d48porti on
of the collar. 24. The systemof claim 22, wherein the collar is secured to
the first load ring via at |east one set screw. 25. The system of claim 22,
wherein the first and second load rings are substantially identical. 26.
The systemof claim2 1 , wherein the first load ring conprises a segnented
| oad ring conprising a plurality of ring segnents separated from one

anot her by 27. pl Gitel sytsyerafof cidmad6, spimdrisirty a shiap riysdisposdd iol the first6,

conprising a snap.ring disposed in the first gro ve.a% configured to
engagdThes ARd SarHHTEd (8NORES Maling FriAcss qfithg PLUBIAY SHOSSORENTS %t e
al " 9NEaf afnBhN (FESBYCHb S RS ORer. 28, The System of claim

26, wherein the plurality ing segnents conprises toothed surfaces
configured to engage mating teeth of the first portion of the collar. 29.
The systemof claim2 1 , conprising the first conponent and the second

conponent . 30. e s m.of _.claim 29 . conpri Si. -wel |l h nd a.
producti on ree%@%ﬁrﬁ °[f ﬁLa'%i tWQ%ﬁWotﬁgrﬂlu%H@g?ﬁ@%ﬁ%ﬂﬁ%H@m are
conf i gosteedistriaass cohfgedasghyage dhatinteteRtP Ol RSt pdréen optideolse! | head. 3
1. The system of claim 30, whereirn the well head conprises the first

conponent and the production tree conprises the second conponent. 32. The
system of claim29, conprising at |east one alignnent pin installed between

the first facili al i ' d
econd companent Sear T T Rt e S FieE P! CGPRE AL ing R, <hekhh, & o
t he seoompbnent.

30. The system of claim 29, comprising a wellhead and a production tree,
wherein the first component and the second component are configured to facilitate

coupling of the production tree to the wellhead.

31.  The system of claim 30, wherein the wellhead comprises the first

component and the production tree comprises the second component.

32. The system of claim 29, comprising at least one alignment pin installed
between the first and second components to facilitate alignment of the first and second
components and inhibit rotation of the first component relative to the second

component.

33.  The system of claim 29, wherein the first component is configured to
receive an anti-rotation member to inhibit rotation of the first load ring within the first

groove.



conponent. 33. The systemof claim?29, wherein the first conponent is
configured to receive an anti-rotation nenber to inhibit rotation of the
first | oawlorzoevyovdsshin the first groove.34. The syst em eCTalsadomo3R39 wher ei n
the first conponent is configured to psgceive the pin configured to be
installed in the second conponent, such that the pin may be installed in
either of the first or second conponents. 35. The systemof claim2 1 ,
wherein the second |l oad ring conprises a Cring. 36. A nethod conprising:
providing a first conponent including either a box connector or a pin
connect or, 3nd a'l'he&wmtefnmﬁmiaime:ﬁﬂ vi/hrmbindﬁhegirsh&)mpd)‘mntm cbhfigured teonnect or

or |n connect or oSl n | oad rln in a roove o0 theflrst
S ommorestive JBi saiqueast fobe il ihithe seBsadicREneal Sies fiva) The Bt ond
Load hagol ndaBSORSIRF o I ARFERdecaTPARABbnottier oin the second | oad ri ng

conprises a ra split; installing an anti-rotation rod through the
radial split of the second |oad ring and through a portion of the second
conmponent; aligning the box and pin connectors to one another; and rotating

the collar gnd the fir l.oad rd bout of read the
collar ontd™the %@c%ﬁ?%&é&%ﬁnn%ﬂ%mﬁ%gg at]?aq 86@??5 ”P%gal(ﬂﬁt” its
rotation of the second load ring with the coIIar such that the rotation of
the collar is translated into relative axial novenment of the second | oad
ring wwth respect to the collar and the first load ring in a direction
paral | el t 36 he Aaedhed COMPHENGh. 37. The nethod of claim 36, wherein

securing the collar to the first load ring conprises:
providing a first component including either a box connector or a pin connector,

and a second component including the other of the box connector or the pin connector;
disposing a first load ring in a groove of the first component;
securing a collar to the first load ring;

disposing a second load ring in a groove of the second component, wherein the
second load ring comprises a radial split;

installing an anti-rotation rod through the radial split of the second load ring and
through a portion of the second component;

aligning the box and pin connectors to one another; and

rotating the collar and the first load ring about an axis of rotation to thread the
collar onto the second load ring, wherein the anti-rotation rod inhibits rotation of the
second load ring with the collar such that the rotation of the collar is translated into
relative axial movement of the second load ring with respect to the collar and the first
load ring in a direction parallel to the axis of rotation.

37.  The method of claim 36, wherein securing the collar to the first load ring

comprises:

installing the anti-rotation rod through a radial split of the first load ring and
through a portion of the first component;



installing the anti-rotation rod through a radial split of the first |oad
ring and through a portion of the first conponent;threading the collar onto
t he firstwDoae/vizag, wherein the anti-rotation rod inhipcrase@vasisen of the
first load ring and facilitates threaghng of the collar onto the first |oad
ring; and renmoving the anti-rotation rod fromthe first conponent once the
collar is threaded onto the first load ring. 38. The nethod of claim 36,
wherein securing the collar to the first load ring conprises: installing an
additional anti-rotation rod through a radial split of the first load ring
and t hr oughhreaporg thercaliir bhie therfsst loadpiogenherdihtieadntigotatien codl iraribitent o t he

first load ring, .wherejn the addjtjional apti-rotation rod inhibits rotation
of ¢ hEoRPa! Mkt forsl thdiana adiitalasclreaias al s <y Rat e st loagsmohe
first Jygad ring; and renoving the additional anti-rotation rod fromthe
first conponent once the collar is threaded onto the first load ring. 39.

The et hod i . j A i | oad ring
conpri ses trgbggg@ntgba |a9£5?%!921'r%Fﬁff%gth@?h&e%ggﬁlﬁeﬂgﬁh% Flribgcéll?g%i rst | oad
ring shicadetdamnts tres fiist ftad g ring rotates within the groove of the first
conponent upon rotation of the collar. 40. The nethod of claim 36, wherein
rotating the collar about an axis of rotation conprises rotating the collar
inafirst direction such that the first and second |load rings are drawn

toward one 3gnot e ABEhROGH dIsim BESRRETIY SeSiriRPthe el B tBIHRIHESI0RH rige Tirst
and second conponents to renove slack between™the box and pin connectors. 4

1. Theomprised: of claim 40, conprising further rotating the collar in the
first direction to provide a prel oaded connection of the box and pin
connect or s.installing an additional anti-rotation rod through a radial split of the first load ring

and through a portion of the first component;

threading the collar onto the first load ring, wherein the additional anti-rotation rod
inhibits rotation of the first load ring and facilitates threading of the collar onto the first

load ring; and

removing the additional anti-rotation rod from the first component once the collar

is threaded onto the first load ring.

39. The method of claim 36, wherein securing the collar to the first load ring
comprises threading a fastener through the collar and into the first load ring such that
the first load ring rotates within the groove of the first component upon rotation of the

collar.

40. The method of claim 36, wherein rotating the collar about an axis of
rotation comprises rotating the collar in a first direction such that the first and second
load rings are drawn toward one another and against respective sides of the grooves of

the first and second components to remove slack between the box and pin connectors.



42. The nethod of claim 40, conprising uncoupling the box and pin
connectors from one anot her, wherein uncoupling the box and pin connectors
i ncl udes wotaedaegeashe collar in a second directi on oppo®CTaASLIve/08148%t
direction to effect relative notion of7the first and second | oad rings
apart fromone another. 43. The nethod of claim 36, wherein aligning the
box and pin connectors to one another conprises aligning at |east one
alignnment pin installed in either the box connector or the pin connector
with a recess in the other of the box connector and the pin connector and
coupl i ng tkd. boX hentietiion ofasiaieTt 0y corhprising funtttdrivetatimigahe tchhar inhtke ditstl east
one aljgnpent pin.is received in the recgsrsp.@ 44. The nethod of clai m 36,
wher ei SF'%TJH%BF@"Q%%W?'P@@ G2BNFEUR OTHNE ROXAGLRIB GONNERIETS-i r st conponent
conprises disposing a CGring in the groove of the first conponent. 45. The
met hod of claim 36, wherein securing the collar to the first load ring is
performed prior to aligning the box and pin connectors to one another. 46.
A net hod cdidpri dihegmegoshefdiiaign 40f¢amsprisiogpiosenplinanidieduixanapither a box

connectar or Lh_connect or nd a_secan onent .includi.ng th t her of
Che boeRbefiRes rBb e AREMST wr R BrdRitD LGS TR AR ib REPHEER efgen s
gr ooveorfinghre tbnatin cosasmeindirection RIppdgitd tedtilsatireetid®e éffdctrelepv@onent ;

di sposing a second load ring in a groove of the second conponent, wherein

t he sdR@iRn plghae firsiapdergandslead aingadirart fsgmiane anpdhal | i ng an anti-rotation
rod through the radial split of the second |load ring and through a portion
of the second conponent; aligning the box and pin connectors to one

anot her; and rotating the collar about an axis of rotation to thread the
col I ar ont @3 he T$ecmethod of claim 36, wherein aligning the box and pin connectors to

one another comprises aligning at least one alignment pin installed in either the box
connector or the pin connector with a recess in the other of the box connector and the
pin connector and coupling the box and pin connectors to one another such that the at

least one alignment pin is received in the recess.

44.  The method of claim 36, wherein disposing the first load ring in the groove
of the first component comprises disposing a C-ring in the groove of the first

component.

45.  The method of claim 36, wherein securing the collar to the first load ring is
performed prior to aligning the box and pin connectors to one another.

46. A method comprising:

providing a first component including either a box connector or a pin connector,

and a second component including the other of the box connector or the pin connector;
disposing a first load ring in a groove of the first component;

coupling a collar to the first component;



| oad ring, wherein the anti-rotation rod inhibits rotation of the second
load ring with the collar such that the rotation of the collar is

transl at eslOizne9n9smbat i ve axi al novenent of the second | ®@au/us2e0y/03d48n
respect to the collar toward the firsggload ring in a direction parallel to
the axis of rotation. 47. The nmethod of claim 46, wherein coupling the
collar to the first conponent conprises coupling the collar directly to the
box connector or the pin connector of the first conmponent. 48. The net hod
of claim47, wherein coupling the collar directly to the box connector or

t he pin conrismtising afsetbed foadsting imng graovie afrthé wdesnd capipongnt, neheteinl the
thereto via onge.or nore set screws, 49. The nethod of claim48, conprising
Iooserﬁeﬁﬁngﬂf@‘cﬁﬁ%@ 6PMpHPes §é@d@$?‘@\'/ﬁ; to enabl e axial nmovenent of the collar
with respect to the first conponent. 50. The met hod of claim46, wherein

coupl i ng t festaingan ai-iiatian rast theeugdviheniadiad sl @céﬁeééﬁ%'ﬂ@ Rad g aadll ar to
t he qu@g&g&%@bnv&f@hgggw%f)%eﬁpe collar wwth the first load ring.5

1. The claim conprising’nmoving the collar with respect to the
first conpagnent h. _t hat r ooy @ the collar engages a

conpl i ment ﬂ@n@gﬁﬁé@gx&a}lq ﬁg%ﬁﬁg?%lriﬁodo%ﬁta%’seﬁ arﬁie met hod of cl aim 46,
wherein the first load ring. include spljt, load ring. 53 he net hod of
ol ai m 46, PEHERHNG Ralay ARl PR Phip Rlifbla bEAdeerlinale G ordy
havi ngogy Rhr @hércih fe AMNEOLEREHTRSY Pihitttd: rofiRnBIAE de8bnd | IR with F@T | Si ng
a snap ring disposed within the groove of the first conponent “and

conf i geHadsuah thatthe rodatioradf tgeraenar sfirartatated imtalretajivefaxral mpvesaesraf $hei t hi n
the 912R¥ R ?Jacf rri]r?g Withsrtesﬁé)cqqgrt]heentconar toward the first load ring in a direction parallel

to the axis of rotation.

47.  The method of claim 46, wherein coupling the collar to the first component
comprises coupling the collar directly to the box connector or the pin connector of the

first component.

48. The method of claim 47, wherein coupling the collar directly to the box
connector or the pin connector of the first component includes coupling the collar

thereto via one or more set screws.

49. The method of claim 48, comprising loosening the one or more set screws

to enable axial movement of the collar with respect to the first component.

50. The method of claim 46, wherein coupling the collar to the first component
comprises coupling the collar to the box connector via engagement of the collar with the

first load ring.



55. The nethod of claim46, wherein rotating the collar about an axis of
rotation conprises rotating the collar in a first direction such that the
first andweeoorid4i46ad rings are drawn toward one anot hePCIUS2&gQBESL
respective sides of the grooves of thgyfirst and second conponents to
renove sl ack between the box and pin connectors. 56. The nethod of claim
55, conprising uncoupling the box and pin connectors from one anot her,
wherei n uncoupling the box and pin connectors includes rotating the collar
in a second direction opposite the first direction to effect relative
notion of tHe fiTh&t matitbdsefordaich #6acbmprigisg apaving theocoll@navithnespect. to the

first component such that a grooved surface of the collar engages a complimentary
surface of the first load ring.

52.  The method of claim 46, wherein the first load ring includes a split load

ring.

53.  The method of claim 46, wherein the split load ring comprises a

segmented load ring having a plurality of ring segments.

54.  The method of claim 53, comprising a snap ring disposed within the
groove of the first component and configured to facilitate alignment of the plurality of

ring segments within the groove of the first component.

55.  The method of claim 46, wherein rotating the collar about an axis of
rotation comprises rotating the collar in a first direction such that the first and second
load rings are drawn toward one another and against respective sides of the grooves of
the first and second components to remove slack between the box and pin connectors.

56.  The method of claim 55, comprising uncoupling the box and pin
connectors from one another, wherein uncoupling the box and pin connectors includes
rotating the collar in a second direction opposite the first direction to effect relative
motion of the first and second load rings apart from one another.



