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The present invention relates generally to connection systens for various
conponents, such as fluid conduits. Mre particularly, the present

i nvention relates to various novel connectors for coupling a pair of

conponent s toget her i@O @@FTGQWE?H%S?‘WR&?W%EI@@G(MND [ 0003] Thi s

section is intended to inttoduce the reader to various aspects of art that
may be related to various aspects of the present invention, which are
descri bed and/or cl aimed below. This discussion is believed to be hel pful
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which is herein incorporated by reference in its entirety.

FIELD OF THE INVENTION

[0002] The present invention relates generally to connection systems for various
components, such as fluid conduits. More particularly, the present invention relates to
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, oit 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.
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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

areset forth below. 1t should be understood that these aspects are presented merelyto =~~~ -
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of certain forns the invention m ght take and that these aspects are not

i nt ended @, Jhdfids2dshe scope of the invention. Indeed, t Ti,?%w,d39&9nay
elo

enconpass a variety of aspects that nﬁy not be set forth W.

[ 0008] Enbodi nents of the present inverntion generally relate to novel
connectors for joining two conponents, such as tubular nmenbers or conduits.
In sonme exenpl ary enbodi nents, the exenplary connector includes a collar
configured to receive each of the two conmponents in an end-to-end
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the illustrated enbodi ments may be incorporated into any of the
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conbi nation. Again, the brief summary présented above is intended only to
f ami | itwoi caanporents deltaciliitenocking &if thexspeposeaisdocne axathenf Indre pr esent
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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 incorperated 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.



4 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0011] These and ot her features,

aspects, and advantages of the present invention wll becorre better
under st oogoMigsledshg fOl 1 owi ng detailed description is rege (fg{?@rence
to the acconpanyi ng drawings in which like characters represent arts

t hroughout the draw ngs, wherein: [00f‘2] FIG 1 is a front elevational view
of a systemincluding two connection nenbers coupled to one another via a
collar in accordance with one enbodi nent of the present invention;
[0013]FIG 2 is an exploded cross-sectional view of the systemof FIG 1,

il lustrating various features of the exenplary system including a |oad
ring disposed in a groove of one of the connection nenbers, in accordance
wi th one enbodi nent of the present invention; [0014]FIG 3 is a perspective
vi ew BRHEF BESGRETHONGF THEDRAWANGSE dance with one enbodi nent of the
present invention; [0015]FIG 4 illustrates an exenplary toothed surface of

the | 0[681 ‘rlj ”gr%‘éseF Ia%d o?fher %atures 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:

[0012] FIG. 1 is a front elevational view of a system including two connection
members coupled to one another via a collar in accordance with one embodiment of the

present invention;

[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. 3 is 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;



may be provided in accordance with certain enbodi nents of the present
i nvention; [0016]FIG 5 illustrates a different exenplary toothed surface

of the | ogd Jobd)ehs®fs F1 G 3 in accordance with certain ewg?ﬁ?ﬂ’té"%"% t he

present invention; [0017]FIG 6 is a gr oss-sectional view syst em of
FIG 2, illustrating the stabbing of one connection nmenber to the other
connection nenber and the novenent of the load ring into an additional
groove in accordance with one enbodi nent of the present invention; WO
2009/ 094245PCT/ US2009/ 030489 5 [0018]FIG 7 is a cross-sectional view of

t he sy of . Lldu ' ' ' : ; ugh a
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vi ew gener al | t%h(en al onég line 8-8 of FIG 7, .

accordance with one embddiment of the present invention;

[0019] FIG. 8 is a partial detail view generally taken along line 8-8 of FIG. 7,

illustrating the key secured to the connection member with a pair of set screws and

portions of the load ring accessible through the window of the collar in accordance with

one embodiment of the present invention;

[0020] FIG. 9is a cross-sectional view of the system of FIG. 7, illusirating the
rotation of the collar to draw the load ring away from the installed key and into the upper
groove of the connection member in accordance with one embodiment of the present
invention;

[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;



Il lustrating the key secured to the connection nenber with a pair of set
screws and portions of the load ring accessible through the w ndow of the

col I ar |nW%9§ggane wi th one enbodi nent of the present #d@bb%m‘sg

[0020]FIG 9 is a cross-sectional vi eg of the system of

illustrating the rotation of the collar to draw the load ring away fromthe
install ed key and into the upper groove of the connection nenber in
accordance with one enbodi nent of the present invention; [0021]FIG 10 is a
partial detail view generally taken along |ine 10-10 of FIG 9,
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groovethef%ﬁ$%*'ﬁ\§e’i %’E‘srermval of the key and rotation of the collar, to
facilitate di sconnection of the two connection nenbers in accordance with

one enpagdsentiaf 15 *@a@f@@ﬁg@cﬁoﬂaﬁﬁbw or[éJQth%b%oﬁneéﬁoﬁ etiparstdsFigdet ai |
view generally taken along i1 ne 12-12 of 11, illustrating the
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i 11 ustdrpd embotimetestanebredertt vep@anect i on mermbers from one another in
accordance with one enbodi nent of the present invention;

[0027} FIG. 16 is a cross-sectional view of the connection member of FIG. 15
following the coupling of a collar to the load ring and removal of the anti-rotation rod.in
accordance with one embodiment of the present invention;

[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 callar 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 ancther 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;



WO 2009/ 094245PCT/ 1JS2009/ 030489 6 [0025]FIG 14 is a front el evati onal
view of a systemincluding two connection nenbers coupled to one anot her

via a col 9’;1 rdance with certain enbodi nents of t ERGHEN 0489
mvenUonﬁ%)g%% E 15 is a cross-sectional view of one o? ﬁg connection
menbers of FIG 14, |ncI uding a load ring disposed in a groove of the
connecti on nenber and an anti-rotation rod that inhibits rotation of the

|l oad ring within the groove in accordance with one enbodi nent of the
present invention; [0027]FIG 16 is a cross-sectional view of the

connec f I | oad
ri ng amgale I'|Ef|1(]§ o? E R#)l%—e p%rbgl oﬁ&'rc%) ?V%Q\g@i:% Q%c%ﬁewrﬁ? L @EOM)%@S\ ment
of t hesyst@méntctordante avith ¢ 2Rlbeldnerdilofithe presargdneetionpnal vi ew of the
systemof FIG 15, illustrating the alignment of the connection nmenber
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connection nenber in accordance wth one di nrent of the present
i nventémbpdiment of the present invention;

[0034] FIG. 23 is a cross-sectional view of the system of FIG. 22, illustrating
movement of the collar to engage a load ring in a lower connection member and a
plurality of ring segments in an upper connection member in accordance with one

embodiment of the present invention; and

[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 coliar, 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.



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

t he upper | oad rings toward one another in ac | one
W“%’@éf‘%r Y8606

enbodi nmen esent invention; [[0030]FIG 19 is a cross-sectional
view of the systemof FIG 18, illustfating further rotation of the collar
to secure the connection nenbers to one another via the two load rings in
accordance with one enbodi nent of the present invention; [0031]FIG 20 is a
cross-sectional view of the systemof FIG 19, in which the view ng pl ane
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elements. Moreover, the use of “top,” “bottom,” “above,” "below,” and variations of

these terms is made for convenience, but does not require any particular orientation of

the components.

[0038] Tuming now to the present figures, an exemplary system 10 including a stab-
type connector is illustrated in FIGS. 1 and 2 in accordance with one embodiment of the
present invention. The exemplary system 10 includes a pair of connection members
configured to be coupled to one another, such as a pin member or component 12
coupled to a box member or compeonent 14. In ocne 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 o secure the pin member 12 to the box member 14, as
discussed in greater detail below. While certain components may be referred 1o 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 accerdance 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,



[0033]FIG 22 is a cross-sectional view of the systemof FIG 21,

Il lustrati ng the alignment of the two connection nenbers to one another in
accordan SPO ng enbodi nent of the present invention; pd0fS4hdidffge23 is a
Cross-sec |ona view of the systemof \FIG 22, |IIustrat| ng m)verrent of the
collar to engage a load ring in a | ower connectlon menber and a plurality
of ring segnents in an upper connection nenber in accordance with one
enbodi ment of the present invention; and [0035]FIG 24 is a cross-sectional
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as a portion of a welthead and the box member 14 is coupled to or integral with a
production tree (e.g., a “Christmas tree”) or other wellhead component to be mounted
on the wellhead. While certain embodiments may be described in an oil or gas (or other
resource) 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 exampile, 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] I 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



8 [0037] When introduci ng el enents of various enbodi ments of the present

invention, the articles "a," "an," "the," and "said" are intended to nmean
t hat ther‘%oazro&/‘%gfsor nore of the elenents. The terns " éz%b'ﬂ&tﬂw
"including,”™ an 4n

avi ng" are intendeq to be inclusive and nean that there
may be additional el enents other than Phe listed el enents. Mor eover, the
use of "top," "bottom" "above," "below " and variations of these terns is
made for conveni ence, but does not require any particular orientation of

t he conponents. [0038] Turning now to the present figures, an exenplary
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18, such as recesses, to facilitate coupling of such nenbers to one or nore

addi t i[0043]f compgaeinitsde IddkiriPoEthe e dnteshemetiterpi 2 st dwgeteehenespib2 and
14 are contfigured to enable coupling of various tubular penbers tao one
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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 spilit 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

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



[ 0040] Whi |l e the nmounting features 18 in the presently illustrated
enbodi nent include recesses configured to receive a fastener, it will be

appr eci at gg Johosbqze pin and box nenbers 12 and 14 may bgcEasRLacklgd t heir
respective conmponents in any suitabledéashion, i ncl udi ng through threaded

connections, studs, flanges, clanps, | di ng, or other nounting techniques.
I ndeed, in sone enbodi nents, one or both of the pin and box nenbers 12 and
14 may be provided as an integral part of such respective conponents. For
i nstance, in one enbodinent, the pin nmenber 12 is integrally fornmed as a
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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.

[0048] 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



menber 12 of one enbodi nent includes grooves 46 and 48 for receiving a | oad
ring 50 and a | ocking key 60 (FIG 7). The load ring 50, as deplcted in
FIG 3 i e with one enbodi mrent of the present

conflgurea toggﬁggge the collar 16 mh 2 t he pin nenber f% and at Teast a
portion the groove 46 and/or 48 contaifiing the load ring 50) is inserted
into the collar 16. In sone enbodinents, the load ring 50 includes a
grooved surface, such as a nunber of teeth or threads 52 configured to
engage a plurallty of conplinmentary teeth or threads 54 provided on an
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rotati 6 on the threads 34 is the only rotation needed in
t he system 10 to couple the pin nenber 12 to the box nenber 14. A cover
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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 20 to facilitate coupling of the members {o-other components,



the load ring 50 and the | ocking key 60 are nenbers of a lowprofile, or
sl ender, connector suitable for use in an array of connection applications,

i ncl udi ngwtdﬁﬁggogt“%t may provide a limted amount of spagerfihofRaRect i ng
various nenbers, such as in WO 2009/ Q94245PCT/ U52009/ 030489 12 certain

conduct or - sharlng, split-conpact, and/or stacked wel | heads. Further, it
w Il 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 sconnect ed

f bel
| 007 Ry e e, WRIITR G B0e R B B . L BR P pp A M B ey 12

f Lg mdtdhecu:sswedrubdvenmﬂmespegemeemm glary bystemat (ecthe pifFeaS.bokImé@betsn82 one
enbodi ne t he n a nb 12 d 1 b i d b
Femovi 4 8350 BatipiRa o e g paBse e o oRdTS i Bava-deDe R aonmgte A
col | arwn%dt?laﬂﬁbg%st%ﬁré@a@r rhh? f}.ﬁofnﬁ@ﬂ‘és% Qﬁé’gir‘éﬁpéﬁo‘f%u&ﬁ‘?eﬁfééw@ 48,

and securing t Ing 5 e pin nmenb via the set 'screws 62.
For exczompenernts. tmeneebuetidieant, thdaeystem 80 meams b6 2mpleyecimeadplé Bom t he key
e asse t hrough the wi ndow

50) | Arbpgbr e S AwRINeS o) Buh Gl et BR B ABRR A E TS d e MUERIRK o5t of

the load ring 50 and into the recesses 66 to di sengage the teeth or threads
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84 via a collar 86 and load rings 96 and 126, as di scussed |n greater

det ai 1€X%NRI% The pin menber 82 and the box member 84 may incl ude
respective flanges 88 and 90 to facilitate coupling of the nmenbers to other

componggkdy  YPorS QMR MIREREE a7 68 7048 30sed within a circumferential groove

98 in a surface of the box member 84. In some embodiments, the load ring 96 is a spilit
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 instailation 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



13 such as a pipe, a wellhead conponent, or the like. It will be

appreci ated that, as discussed above with respect to exenplary system 10,
the pin apd Resdisibers 82 and 84 nay be coupled to ot hglie g@&k&&g
conponents 1 n any suitable fashion, m$£h or w thout flanges and 90, or
may be provided as an integral part of "such respective conponents. In one
enbodi nent, the system 80 nay be enployed to couple a production tree to a
wel | head, al though other applications are al so envisaged. [0049] Addi ti onal
details of the exenplary system 80, as well as an exenplary nethod for
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engage a conpl |nentarY surface in the recess 102 to secure the

ant i - rife£olianB% 8ad1091ead M %Fhe box nenber 84. It may be appreciated that
installati on of the antl-rotatlon rod 100 in the box nenmber 84 and bet ween
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2009/ G4RERE Ol IheINAB%ember 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
foad 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



14 one enbodinment, the anti-rotation rod 100 generally prevents rotation of
the load ring 96 while the collar 86 is threaded onto the load ring 96 via
conpl i nen@vﬁr%og‘,&yﬁ%ded surfaces 108 and 112. Further, i pEop@ofkRekyments,
the collar 8 e secured to the Iﬁgd ring 96 in some additional or
alternati ve manner, such as through t use of set screws 114. Such set
screws nmay be provided at one or nore various points along the
circunference of the collar 86. Once the collar 86 is secured to the | oad
ring 96, the anti-rotation rod 100 may be renoved fromthe box nenber 84,
such F i I : pon
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FIG 17. Simlar tot ange 9 oxrre 4, a plurality of
nmount i ardi-tedd e teR1 3awitbin thequin dezmber 8he fl ange 88 to facilitate coupling
of the pin nmenber 82 to other conponents, such as a wel | head conponent.
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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



[ 0055] I n one enbodi ment, alignment pins 142 may be provided and confi gured
to cooperate with respective recesses 144 and 146 to facilitate alignnment

of the pi menbers 82 and 84 during an exenpl aryp bidiBoRpOCess,
as generaﬁ@ﬁ/%i&srat ed in FIG 20. shoul d be noted that, as presently

illustrated, such alignnent pins 142 y be provided at different
circunferential |ocations than the installation points for the
anti-rotation rods 100 and 130. Further, it will be appreciated that, in
ot her enbodi nents, such alignnment pins 142 may be forned integrally with
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col | ar1@@pcdrifigures ecbadodplegabicne apmbst bewalall adtaliand $6crmblowd)ringsaldd ng

the load rings 96 and 126 to nnve,awag from one anot her gnd the %%(I 86
to di BhhEbasdiseyssed ingseater AgtalLlown JHepin SRCRP MeMRETs ke mber s

82 an i

20001 (B35 SEREET AR EE R ER b PR EeRonentEbr devices, suchas
conponegitheb@Zcamporseriis orodution wees gipes ariberléhaduisf ogthediket dnlmnecoupl ed to
one another. b of a.collar 166 an oad rin 18 190, as di.scussed
i or extbBscigns Féisth afe BhtaRpmbein Bchiie fndssr o8 18 Pt PRElve

confi gHhBRAPHORS TR 74 Frsth (the BBbvE SHEIROREBHS hOvedSY itaffl besuch as
wel | head conponents, production trees, pipes, other conduits, or the |ike.

| n oneappreoidiatkival theneingnd kedmeoxoereiferand hed may be sagelediedihkerd 172

novevaronrang o aEals LEnLSuERR I TRE O Haus Fek e T g RanEE,
My besuepuekpsctive @IMBdndrasPatbh¥ entumerantiBe ishsieny 160iniabbe ehgsibyanto or
may be provided as an integral part of such respective conponents. |In one

enbodi ¢asie amredusiiondree 0a ws) hpad calfiuigddhe sysm naybe esmieYsdip eqwlet o a
Il h ; I i ; th

Comporbiidty o S ceipcnerh S BRY e RIP UiRoridy SRS ot et

gezgr ad;dr;eggtﬂy—aﬁr@'ggz boressit will bgﬁdﬁpr@ﬂa@ﬁhatir@g@d mmam;g menbers A6 amé

nme ers n may I n ude a . varl et 0 ore confi gurations, an ma

be. adaiRCAY e Es AN K PERSTecRATIODGH 5 81 SR DS CRBT BUsCoNs above

with r\faf‘ri%%_ta(?tgg;dﬁa'i'%55@69%{3?%@%(:@%& h®bve SR r%fsﬁec%ddtﬁér S@dbdlhags, 32

may be provi t hroughout the systemto inhibit uid | eakage fromthe
var i ousurftareseas 30mndigsseahrings.3d 005 tid proviteddhbudgihashthe aysteadorinhigit180

is disposed within roove 182 of, .t he box er 164. In sonme enbodi nents,
t he |of§33f?9rﬁ<&9§36)ﬂ“3h§"%?lﬁ %P@g&frtf‘%éys@ﬁ&ﬂggg a Gring or, as depicted in
the presently illustrated enbodi nent, a segnented |oad ring having a

pl ur al j0OB7Pf I BYe SRATRIMSNT, lalobbineassD Bfdispesddivitiein, a grovvep! 82 oith#83 may
be provided to facilitate alignment of the various, ri ngmiggmants of the

| oad rbGHgMesHPak ko ntseEg PEGREiIMents. Hiedoadrng 18%6 &8 §ripgetN@$ an
end of, th i : he
box. e 8. 25 aeracieiaft R Presiul ARk vl AP AR, BRrTaRaaRead fud 3
t he bokbving atgheralityxofmangpesgriédisyila timeass ofrtreclatiet, sssmagweng 883imagbeed
t hrough respect.i v, ertures 186. I n other enbodinents, the collar 166 can
be. colpPUBEGo(RET SR aaBERt dehe yrRoRE B BaTEP O L ot 7 MEhb ng
thr Ougﬂne;ﬁaax?&ﬁ BONS HeUINBA 186 thaf BE fitteadvel BE kélof th¥¥Box member 164 and
2009/ 094Z45PCT/ US2009/ 030489
the load ring 180, and then secured 1o 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.



17 [0058]In sonme enbodi nents, the pin nmenber 162 also includes a load ring
190 di sposed within a groove 192. Further, in the presently illustrated

enbodi mengyg dofseds2ad ring 190 includes a ring having at Jepgé el it.
such as a G-ring or a multi-piece rrnga An anti-rotation rod or pin 194 may

be inserted through an aperture 196 and the split in the load ring 190, and
received in a recess 198 of the pin nenber 162. The anti-rotation rod 194
may al so include a threaded portion 200 configured to mate with a
conplinmentary surface of the aperture 196 to secure the anti-rotation rod

194 th

anti - 10058 (i oo BEA kAt (RS of) Mo 63 HS8 TiRteas e 5ad G 190, o,

Wi t hi rdispesegh withia al@@ovE0GR9) FE‘uuﬂmqmﬂrtnel preseisy |ontra1edtmnbdcﬁmerm>thbeoaaj aced
. ' 62 and the set scre

| t th
| Doonritle T4 AR £1iE0 top e atlaht e st s bues BT neror @b aece TRY- 190
d
and i spd BRg- rét%trBﬁY@d\Mrbhr t@égﬁvbéﬁfg?@gggﬁb\@n%é péfidre 76 ﬁ&%ﬁ@bbm in

illustrated The to coup e t he col
166 t dhetead oa@teongndgenelveﬂ inex agggss, 19&oidihe mmrm&mbemtamfﬁheemtm ar 166 is

nmoved down I tovvar the, | ad rin an tat thr he col |l ar
Too ofPBiehaooied TeR Gt il pRded PooREtedy tnflubd o Bt aubis 264 anc
206. Aﬁanﬁmtrﬁéhtahoy@fadd@ tBtdpereirétioeno sedu ﬂegﬂte%ﬂﬁfo?latro’n mcﬁvemﬁthrrpmet ion
of the load ring 190 with the collar 166, causing the load ring 190 to be

dr awn RIRTRETRET E6F.| AF Slfﬁéaré)hdlsﬂomdjabfh‘ée tea@nkiiratptiegagodpdd geneaieiton of the
col |l ar Fg‘?ﬁtﬁ%é{a?}ié”caétﬁé: gué Qg&(ﬁ{hﬂ ﬁé% %3/1 2a grooved portr on 208 of

the cdl' e caon 0 th o nore conplinentary
surfaces 210 of the |l oad ring 180. In one enbodi nent various ring segments
of thd0089p r Snpsdferglyi, thes Uomrneamib@rptaﬂizemayctret plrarcea]:ﬁl aafal alignrgenocmeriba,

por t1 G HETIBET 14 380 e SoL SBonas ey e SosPIaRenat B the piss. 15k and. 25
As a rasitidneeff addiest TR ik ﬁﬁ@elg@%rs‘?feett‘oerné%l\nﬁ’ﬂh [48Bokt nbBLR hedlor | NS

180 and 190, continued rotatlion of the collar 166 draws rings
and 19(B4, awa;ameratibr iBusteatedfin Figi 22 éfope:otllar/é(sgrramvbe rnmeau:btoers)t@lleathe from

t he con e an ecur the pin a box ne and, 164 ogether
s gerRla 1166 PRCRAITEN feb--Pr BidmB T Rtle TPORGIRhEIBEoLEn o6 ot he
col | armbeedptowhdardy powheptedosd rngctdmandfothitel 1ol threddhe collar 166 onto
2009/094245PCT/U82009/030489 18 nenber 162 tq the box nenber 164. The pin

and bdtterlrﬁﬂ)e%1@@2"%@@@@99\}6%@Hrreaaﬁ@hé@ffé@eﬁ)gorl@mta% ARBOES | ar 166
in a 5 t‘g—:l éﬁ’ﬂdt%%n P@?@h%ﬁn&%i rEz%ntrerBf rggtoﬁhg?c#{oaﬁbi%o'vﬁthftrh%e

fromt ree Securedto
t he bwollererlrﬁ@rcalﬁ:ﬂqg thaadbadsmsgr ‘eecsm bsdrams irlt84he aonart‘rﬁs anch tewakdbe toaahber s

162 and 116 80 upgn rotaPon o?ﬂteaggl ar in aofrrpsto é‘r?ec%%%t her .

[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 rofation 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



[0061] It should be noted that certain enbodi nents of the present invention
generally include | owprofile connectors suitable for use in an array of
connect i oWwoadald/dsasdsi ons, including those that may provi deepuddoidssgkeanount
of space for connecting various msrrberg, such as in certain
conductor-sharing, split-conpact, and/lor stacked wel | heads. Further, it

w Il be appreciated that various enbodi nents of such connection systens nay
general ly provide high-strength connectors that facilitate quick coupling
and uncoupling of two tubular nenbers or conponents. [0062]Wile the

| nventhompaRY 6040 His gSPHé?hS%F P84 2Thabin %G'decrﬁéhfb'éfs 788 oAbt ﬂ4”ﬁhk‘b"e
fornms, specific enbodi nents have been shown by way of exanple 1 n the

dr awi rdiscammeche/ey hatetingl v colerd Génindeseddnchdiraxition, Bippesiter thei firsk hatil ittebe

under st god at.the inyventian.is t intended to be Jimted to. . the

part 1 CNg) 196 e obt HEheCr a0 crbertikre ine GaTeTs!debege gpiSecured
nodi f itgahé 88K mEABLY 268 oh AN diadddiRCRAld Y88, Ad tHeBinvirid bk eentiRsrieb and
scope of the invention as defined by the foll ow ng appended clains. 19

CLAI vsind 164 mayks pulighapas &om ageanpiheit conponent to a second conponent,
the systemconprising: a first load ring and a second |oad ring configured
to be {ve Y | Ve | LI - d
ar oov 0B} 1t biobiel B Boted fiar SeARHCabobifars oFtnd BERBRERNeEh B REERY
secondntlodd low-pysfile @opnesiong saitatsio éorlisey incametray db edyndatiomappicatiesst one
radi al. agl it BUCh that each of the fjrst and second | oad rjngs jncludes at
| east PGHARGIRORE alDauPrie poimiieshamount of spagceoR CeBRRSGIIGNEIIOUS be

e e e e R S

end portions o I ng e pininhibits rotation of
t he sewghetadsad urihey, ihivithbe appesciatednbaiprarbus; crabodimeards bhsucoodnmpatied t o

te with the first ar d load ri t re . the first.
conporiusiets Mo Saalibrik AERS oA eonngidrs el &ofiBie AekefRing on
conf i YHPEGhdUpHAG D ewd MeodILF AlenifRd drichthpiténgs. t hr eaded second portion
configured to engage mating threads of the second |load ring; wherein the

first and second load rings, the pin, and the collar are configured to
cooper[8082]yi t WVhjleethgripyertionsmay bensitsceptiblei tarvaspus meoditeatipnsanslit a

r ot atiér{égflll] j f : ' q,&ﬁn ?ﬁ’ﬂ? I t owar d
one ano hearltﬁ)tgo{%{@%i %%Cgftld;&\s@gﬁﬁ %@Eoﬁé]vtghgeé%r}s%% cgﬁrpo eélirté 0 IEéHgZ%ond
conmporgratvingsZand have pete testrilodchimadiail \neesiei rHavbevdr| it shollokse unaerstomtpri ses
a Gripg.., 3. The systemof clai ..Wherein the first load ring conprises
2 hr dBfeiedpvantiosr Saiskinnsa e Bodimbstionne mle e RimsaiSabastt Re,
PO ti GRe @hvdrtiBnG&td Bbver all modifications, equivalents, and alternatives falling within the

spirit and scope of the invention as defined by the following appended claims.



4. The system of
ring via at | eas
first and second
claiml1, wherein
conprising a plu

plurality of radi

snap ring dispos
surfaces of the
ring segnments w

plurality l.n
mat i ng tegﬁ'ﬁ'\'%‘

conprising the f

claim2, wherein the collar is secured to the first |oad
t one set screw. 5. The systemof claim2, wherein the

| oad rings are substantially identical. 6. The system of
the first load ring conprises a segnented |load ring
rality of ring segnents separated from one another by a
lal splits. 20 7. The systemof claim6, conprising a
ed in the first groove and configured to engage nating
plurality of ring segn@nts to facilitate alignnent of the
th one another. 8. The systemof claim®6, wherein the
g segnents conprises toothed surfaces configured to engage
the first portion of the collar. 9. The systemof claim1,
i rst conponent and the second conponent 10. The system of

claim9,
conponent

conpri ses

onpr | head ree n.the first
?and %%&é}g’gg%n CY r‘cﬁ:f‘b]‘r“llr ongooﬁe@glﬁ% SSu?rbd:OW Of-'g@l{ SX?‘S coupling of
t he producemprsirg: edrst atl hueg wetl Biseashd loddlringltvfigyrsd enefeceived witdiB 2 wher ei n

the wel| hﬁ@ﬁgﬁ&?@éf‘t ﬁrs%éb rﬁonéﬁtta@%”}é%ﬁﬁcﬁ‘éro@fé’oﬁtﬁgs@c{ QQ%S@bSﬁ‘enttree

SECOH

compri sing at

| east oner&épe@iﬁﬂ*ﬁmacp|0ﬁtherf$stahd & dnstiklond nh@s ¢ampgisingredgenecatiidncdaponent s

to facili
rotation

of I rst onent ative to the secon conponent.
mcludes at least two cwcumferenhal end portions;

a pin configured to be installed in the second component between the at least
two circumferential end portions of the second load ring such that the pin inhibits rotation
of the second load ring within the second groove; and a collar configured to cooperate
with the first and second load rings to secure the first component to the second
component, the collar including a first portion configured o engage the first load ring and
a threaded second portion configured to engage mating threads of the second load ring;
wherein the first and second load rings, the pin, and the collar are configured to
cooperate with one another such that rotation of the collar about a rotational axis effects
movement of the first and second load rings toward one another to facilitate securing of

the first component to the second component.
2. The system of claim 1, wherein the first load ring comprises a C-ring.

3. The system of claim 2, wherein the first load ring comprises a threaded exterior
configured to engage mating threads of the first portion of the collar.

4, The system of claim 2, wherein the collar is secured to the first load ring via at
least one set screw.

5. The system of claim 2, wherein the first and second load rings are substantially
identical.
6. The system of claim 1, 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.
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13. The systemof claim9, wherein the first conponent is configured to
receive an anti-rotation nmenber to inhibit rotation of the first load ring
within the first groove. 14. The systemof claim 13, wherein the first
conponent is configured to receive the pin configured to be installed in

t he second conponent, such that the pin may be installed in either of the
first or second conponents. 15. The systemof claim1l, wherein the second
| oad ring conprises a Cring. 16. A qg;hod conprising: providing a first
conponent including either a box connector or a pin connector, and a second
conponent 7i ncl Tigk @tdriher adimed, comptidiey bewammwgdo@éd ovthé Fist piodve amnect or ;

di sposi ng first lLoad r ve of first c nent: securing a
col | ar toc?’ﬁigu‘fedrt%ane@g&"{{%ﬁ§”ﬁ%‘iegﬁgg'|er%urﬁm§8EWqQH§8?SrWBgﬁ%\tﬂéa groove of
t he secondignomnboighé ring\begneants witteorseearantiskr] oad ri ng conpri ses a radi al

split; installing an anti-rotation rod through the radial split of t he
second | ogd r| .the seco

2 ot ng Bne’ bie ST PRk aBteh BRI & ineieeeR RGO HETERe col | ar
and t he f surfdced oanfgmeldgo ebagage raatingxeath of the ditshpodinn bbtheloksd t he col |l ar onto
the second load ring, wherein the anti-rotation rod inhibits rotation of
the secong | o ring wih.t h_that th ation of the collar
[t ranel dred- i o4 b o G cPprie, BRER cAPboteit abhR Pt (i ng w th
respect toortpmneodl | ar and the first load ring in a direction parallel to
the axis of rotation 17. The method of claim 16, wherein securing the

col | ar to |rst ses. . nstal t he nt| rot.ation rod
Chrough a'fadi 5 Sstert SEyainia cFRPEIS & He R A oate0 T RO R R ot Che
first contmshmrﬂponent and thérsemdd cgmpbreent atd @nfigured td fasllitater uplirgeaf the ng,
wherein t inhibits rotation of the first load ring and
facilitat Er%d?ﬂro('ggr &1% Ho&ﬂe{lIhg"gdcoI |l ar onto the first load ring; and renoving
the anti-rotation rod fromthe first conponent once the collar is threaded
onto the fit.r st Thosdtan ni};laimlﬂ) whbreimtbe hethesd ohairipesliBe fiheoreponenéand | ng t he
collar to &%Pg - alling an additional

anti-rot ahteg)noer(():dérli %éé) rgggg fgépgﬁéﬁ?&?pdggﬁ% he first load ring and through
a portion of the first conponent; threadi ng the collar onto the first |oad
ring, whei2in Tiesysti 0i ol 9, aomhprging aitieast onedlignmenbpinsnstalied etweeof t he
first | oagel8GnaadedtobiebAl o 1d ALRAM dinabnl RSl aphfy the first |oad
ring; and renoving t 8 tronal anti-rotation rod fromt irst
conmponent c@neeentscangdnhilzt rotation kit iba ded conpenanheldtive & thesgeond crvgnpongm The

met hod of claim 16, wherein securing the collar to the first load ring
conpri sesq4 hr eqgl i st | oad
ring such f’?hat %gé?nBﬁ%'@ar%hrh%;rgrpﬁgﬁlgtggmsgll‘énrﬂs &ﬁﬁgdég%%vrgg%\!é té]e first
component am}pmtatl,oatrrgqmtzﬁﬁtq)mhlpﬁéot@t@gmcéﬁhe first load ring within the first groove

14. The system of claim 13, wherein the first component is configured to receive the
pin configured to be installed in the second component, such that the pin may be

instalied in either of the first or second components.
15. The system of claim 1, wherein the second load ring comprises a C-ring.

16. A method comprising: providing a first component including either a box
connector or a pin connector, and a second component inciuding 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



20. The nethod of claim 16, wherein rotating the collar about an axis of
rotation conprises rotating the collar in a first direction such that the
first and second |load rings are drawn toward one anot her and agai nst
respective sides of the grooves of the first and second conponents to
remove sl ack between the box and pin connectors. 21. The nethod of claim
20, conprising further rotating the collar in the first direction to
provi de a prel oaded connection of the hox and pin connectors. 22 22. The
met hod of cl aim 20, conprising uncoupling the box and pin connectors from
one anot hgportioh of e BetiMaQdRIpoRent! AigningXhelisk dHdpie edHMeeiory 1B dn@%hbﬁd@ﬁ

Crt oot | et g die el Greihe e Pat ik aSaneB R b R o FRbm one
anot her. orﬂatheTéaaeomteirob@dn@fwr@ran theldhti-reta@oreical iathibigniotagio bﬂhbeﬁccﬂ:ﬁd pi n

t i ! | . i
et et acoph g M PRI ReR TR kT aRon HbR S Bl if BRI B Yo Y cbets i
t he ot her mofendrd obihe seomrruidoadmnga\mﬂw tehpeqd tathe@otimreind theafitet loadutd ing t he box
and pin c&gﬁﬁﬁ;@ﬁgmaajﬂggngghﬂﬁ%ﬁsuch t hat the at | east one allgpnent_pln

IS receive € recess. e met hod of claim 16, wherein di sposing
the first load ring in the groove of the first conponent conprises
di sposi ngta C Thergethnd bheaigr thwherin sdvarifg thetcollampthedinst loadihg The met hod of

clai m 16, . MerEL Wnﬁ?ﬁfﬁ’@;ﬁnggnﬁ Elﬁatfo‘ﬁ' rBéEhr& ehl%d[a'l Lok of 389 %‘e"?‘g riing ahe’ formed

prior to % gni n In conne ors one ano A et hod
conpri si ntgrouph@momqmgaf@erfrsmorrm@mnent i ncl udi ng either a box connector or
a pin connector, and a second conponent including the other of the box

connect oror ttjﬂF‘eaBlnB tﬁ@gﬁ?lﬁ%lﬂgthedﬁr?tﬁ&cdﬂgg thfen‘ rFt"he aﬂﬁ‘i’otéﬂd?wgro{j thnfbitd" oove of

the first conponent;
di sposi ngrotetioe ebine flratmdrrlng@ndrﬁaqﬂltaje@ttmm ctfrhla;e @c‘élébmomﬁwd@aﬂrmgvmﬂ ein

the seconghd Qavik ik &ﬂméfdtlﬁﬁ'?ooﬁfrcfrﬁ‘ﬂieé\‘lrst%%Haneﬁt%Eé‘He‘ dwara@tr@éﬁdedr otation
rod through the radial split of the second load ring and through a portion

of the selBathedBodeatting: al i gni ng the box and pin connectors to one
another; and rotating the collar about an axis of rotation to thread the

col I ar Omié) th%érﬁét%&' o# Bé% ’(6 %eréM‘@éd’uhﬁ'g EH&ecoﬁéFttheOﬁrétlbéU‘nﬁgOd i nhibits
rotation of the second rin the collar such that the rotation of

the col | afoVRiSEs: d‘r‘%?'léﬂ%%f‘ ?%W“?%%‘tm\?@mﬁﬂd&hroﬁ'ﬁﬂéﬁ%@ sfit of e Tggdeatd | oad

ring wthriigesResioubR atpbﬂloﬁfﬂflr%rﬂrétft\bﬁf Gnérhethféaﬂﬁmb theO@shaf bt tHelT|r§t |dd ect i on
parallel to the axis r ot at

of cl erein
coupling 'E'Wewé‘S'iel'rhﬂhetan'f'ﬁ’@'FF‘l' E,‘Fatl?&rfﬁ%ﬁgmtsé‘?}ﬂ‘ﬁ’ﬂ e g ﬂﬁ‘ﬁ ng ?r\}g; col | ar
directly faailitabe® thexdiag oneeicolar@htd the figt bad Gngetidaemeting b dddrtidhale@riponent .

rotation rod from the first component once the collar is threaded onto the first load ring.

19. The method of claim 18, 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.

20. The method of claim 16, 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 befween the box and pin connectors.

21. The method of claim 20, comprising further rotating the collar in the first direction

to provide a preloaded connection of the box and pin connectors.



23 28. The nethod of claim 27, wherein coupling the collar directly to the
box connector or the pin connector of the first conponent includes coupling
the collar thereto via one or nore set screws. 29. The nethod of claim 28,
conprising | oosening the one or nore set screws to enabl e axial novenent of
the collar with respect to the first conponent. 30. The nethod of claim
26, wherein coupling the collar to the first conponent conprises coupling
the collar to the box connector via engagenment of the collar with the first
load ring. 31. The nethod of claim 26, conprising noving the collar with
respect tp.t herHe méthod oNHEIMEAT, corpisindaicoaplpialy Bsk snd gicenrekiordeorgol | ar

engages a_co | mentary surface of the first load.ring. .32. .The t hod of
o1 26 O Pl Wikges LRSS e 4ne A Ganea® dft R rosda fRgo B 53 e
nmet hod ofinal seconddirectidresgriosité the fisgtldirectionddleffeat gelativepnatioe sf iedieymmat ed | oad
ring haw&%oﬁd Blaﬁ'rriﬁ%;é%ﬁarpff'onﬁbﬂgaﬁcﬁﬁ%?mS' 34. The nethod of claim 33,

rvng di sposed w thi

conprising a snap n the groove of the first conponent
and configured to facilitate alignnent of the plurality of ring segnents
Wi t hi n t h#8.gr otheamethod biecldin 13, whergpoatigning the3box dridepimedrinediocf tooinai m 26,
wherein r i 1e coll. t - ax] . I.on. rises rotating
the coll a%oﬁ]erggwwssets aﬁ%;rﬁ:ﬁ%? ﬁg%éfgag%h%%tﬁ k‘éﬁg%lfetsdt"?%ﬁ%?gﬂe%c%o%d | oad rings
ar e dr awncanogetoidordinge piacotestoraniith cargadssgn theestherotf thedboxicdargeatdr andéheyr ooves of
the first,.: t I d pin
piR B REROAA: QTR Bl o Aa IR jﬁﬂg%&r}%% oRE LHERE R R theds

connectors. . thod of clal rising uncoupling the box and
pi n conneéeagove Bligment pindy mckved indheredess.uncoupl i ng the box and pin
connectors includes rotating the collar in a second direction opposite the

first dirgetl Ofhd Rebd BfdiaiPle WhéRidBbhdihgthe hidPiob fiRf intRE oRBGEBFNL 02
rings apart fromone another. o
first component comprises disposing a C-ring in the groove of the first component.

25. The method of claim 18, wherein securing the collar to the first load ring is
performed prior to aligning the box and pin connectors to one another.

26, 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;

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 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
toward the first load ring in a direction parallel to the axis of rotation.

27. The method of ¢laim 26, 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.
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28. The method of claim 27, 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.

29.  The method of claim 28, comprising loosening the one or more set screws to
enable axial movement of the collar with respect to the first component.

30. The method of claim 26, 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.

31. The method of claim 26, comprising moving the collar with respect to the first
component such that a grooved surface of the collar engages a complimentary surface
of the first load ring.

32. The method of claim 26, wherein the first load ring includes a split load ring.

33 The method of claim 26, wherein the split load ring comprises a segmented load
ring having a plurality of ring segments.

34. The method of claim 33, 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.

35. The method of claim 26, 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.

36. The method of claim 35, 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.



