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BACKGROUND OF THE | NVENTION 1. FIELD OF THE | NVENTI ON The present invention
is generally related to well head conmponents, and, nore particu- larly, to a
split locking ring for well head conponents. 2. DESCRI PTI ON OF THE RELATED
ART O | andVQaWsMed’10 t ypi cal |y conprise a nunber of dif PETARSRGOMITNeNt s
that nust be coupled together. For exanple, such conponents can include a
casing head, a Christnas tree, a tubing head, a bl owout preventer, etc.
There are many known net hods for securing one well conponent to another.
For exanple, externally nounted clanping devices, that my be actuated

ei ther hydrauli r J { uch

devi ces are usu%mgqm ﬁng%mt‘a@%%@%ﬁ%mgre ot her
met hods of connecting such conponents together. For exanple, as shown in
Figure 1, a first conponent 12 is coupled to a second conponent 14 via a
flanged connection 15. Mre s eC|f|caII t he flane 17 of the first
conmponent 12 and the flangei- RO : EIINVENTAON 14 are provided with
openi ngs 19 wherein a pl urallty of bolts or studs 20 and nuts are used to
secure thelfirsFIELBHYOINERE INWWENTION second conponent 14. The first
conponent 12 is secured to a third conponent 16 via a single piece |ock ring
22. The si ngl eThe presenk invientionrig géidrdilgselated tovelthiead corhpondfts) didi more paetiat ed t o
engage a surface 27 of a flange 28 of the first conponent 12. The single

pi ece Iocklarr]yng, %},t@ck,thgngmhwh@dné,@s the flange 32 of the third
conponent 16 via a plurality of threads 30 (internal threads on the WO

2005/ 068770 PCT/ US2004/ 040075 2 lock ring 22 and external threads on the
flange 32). By threadingly coupling the single piece

2. DESCRIPTION OF THE RELATED ART

Oil and gas well typically comprise a number of different components that must be
coupled together. For example, such components can include a casing head, a Christmas
tree, a tubing head, a blowout preventer, etc. There are many known methods for securing
one well component to another. For example, externally mounted clamping devices, that
may be actuated either hydraulically or mechanically, are well known in the art. Such

devices are usually relatively large, heavy and expensive.

There are other methods of connecting such components together. For example, as
shown in Figure 1, a first component 12 is coupled to a second component 14 via a flanged
connection 15. More specifically, the flange 17 of the first component 12 and the flange 18
of the second component 14 are provided with openings 19 wherein a plurality of bolts or
studs 20 and nuts are used to secure the first component 12 to the second component 14. The
first component 12 is secured to a third component 16 via a single piece lock ring 22. The
single piece lock ring 22 has an internal lip 26 that is adapted to engage a surface 27 of a
flange 28 of the first component 12. The single piece lock ring 22 is threadingly coupled to

the flange 32 of the third component 16 via a plurality of threads 30 (internal threads on the
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lock ring 22 to the flange 32, the first conponent 12 and second conponent
14 are securely coupled to one another. 5 One problemw th the single piece
|l ock ring 22 depicted in Figure 1 is that it nust be physically large
enough in dianeter to fit over the flanged connection 15, e.g., the upper

fl ange 18 &¥0R0808@Wond conponent 14, or any ot her feat BCEASY4/049875
conponents 12, 14 as the single piece Iock ring 22 is installed. In
general, this design constraint requires that the flange 28 on the first

conponent i&k%glzgw&eﬁeﬁy%eaasma@%ﬁge 32D e By tREdiREIF SPupliH QKE:&K? g%ea |10

single piece loCk ring 22 may be nade |argé enough to” be re
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single prece (e} enoug osr I oned over

second co Iﬁ S 12 4 can create various problens More specifically,
anong ot hef® i aﬁ?rrng the use of an oversized single piece |ock
ring 22 means that t he various conponents, e.g., flanges 28, 32, are | arger
and 15 heavi er than woul d ot herwi se be required and thus nore costly to
manuf acture and handle. Moreover, the requirement that the single piece
lock §ing 22 beOn¢ preblent with thel singlepiges loglynng 2hdepirtedhindipunet is ghat i neistrbe
applications in which there is Iimted space available, e.g., such as in a
mul ti pl e cophylically dargevehdugh2i@ didmeetpr sfitndver theefidriged cbsnendtimedﬁ,edg.t theaupper
apparatus and nethods for solving, or at |east reducing the effects of,

sone or al fafde 1181 tief REGiEcUmpones 18] 6ing ther FalMARY thécooneMYENTI4QY tHhe
present invention is directed to a split locking ring for well head

conponent SsinbR pieke 1881€ ring |20SisriAsthile. qrﬁ‘g%qbﬂamﬁs deby n%xst%tqeqmresm the first
internally t readed wel | head WD 2005/ 068770 PCT/US 004/ 040075 3 conponent,

o SR S O g ISR R SR
| ock d i ng smgﬁ)a plesc ?oc% rin 22 may Ee made large enough to be readily installed over the first and
second components 12, 14. The requirement to make the single piece lock ring 22 large

enough to be positioned over the first and second components 12, 14 can create various

problems. More specifically, among other things, requiring the use of an oversized single

piece lock ring 22 means that the various components, e.g., flanges 28, 32, are larger and

15 heavier than would otherwise be required and thus more costly to manufacture and handle.
Moreover, the requirement that the single piece lock ring 22 be of a relatively large size can

be problematic in some applications in which there is limited space available, e.g., such as in

a multiple completion well.

20 The present invention is directed to an apparatus and methods for solving, or at least

reducing the effects of, some or all of the aforementioned problems.

SUMMARY OF THE INVENTION
The present invention is directed to a split locking ring for wellhead components. In

25 one illustrative embodiment, the device comprises a first internally threaded wellhead



two externally threaded sections, wherein at |east a portion of the sections
of the split lock ring are positioned between the first and second wel | head
conponents and rotated to thread 5 ingly couple the sections of the split
lock ring to the first well head conponent and thereby secure the second
wel | head cOMPaMsMe87fb the first wel | head conponent. | n REIERP04/04A0TSt rati ve
enbodi ment, the device conprises a firstyinternally threaded well head
conponent, a second wel | head conmponent, at |east a portion of which is

posi ti oned corhfonbhi, Bisttond WRRREHIGmipbndnbiait feaétStporidn dTRAMCH RHISIBAL witig as €CONd
wel | head conponent having a flange, and a rotatable split |ock ring
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surface, where east a portion of the secti ring

are positioned bet n the first and.second wel lhe componen an t at ed
Co threadi R0F semuliy leatE sccofh ol SCRER aforoc G BRERE 8 eahf bk
wel | head conponent, and, engage the end 15 surface of the secgtiong of the
split | ock“PnEﬁEf R/ﬂst“ﬁ“?%%ﬁ‘\%?"gh@% r‘l‘(‘iﬁ% a{“ﬂéecg Hﬁ‘i""\ﬂg CPRBARENLS A, Btﬁ@att? tbcf??g'
sections thereby securing the second wel | head conponent to the first

wel | head cdrehopeuple the segtions pf thersplit logk ring e the fstowelihead compenentiand thereby
conprises a first externally threaded 20 well head conponent, an internally
t hr eaded slsesamecthe kacendivelifiead compénedt toghe first weltheachedmiponenthr eaded fi r st
wel | head conponent, a second wel | head conponent, at |east a portion of which
I's adapted to be positioned within an opening in the internally threaded
sleeve, and a rotatable split lock ring conprised of at |east two

external |y thr eadeehaf®Glliafive ¥iBsEMmentathe de@ﬁﬁtcpﬁ?ﬂ@éstﬂ fifst Gternbily BREdEONS Of
the split lock ring are positioned between the internally 25 threaded sl eeve
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flange, and a rotatable split lock ring comprised of two externally threaded sections, the
sections having an end surface, wherein at least a portion of the sections of the split lock ring
are positioned between the first and second wellhead components and rotated to threadingly
couple the sections of the split lock ring to the first wellhead component and engage the end
15 surface of the sections of the split lock ring with the flange on the second wellhead
component, the sections thereby securing the second wellhead component to the first

wellhead component.

In a further illustrative embodiment, the device comprises a first externally threaded

20 wellhead component, an internally threaded sleeve threadingly coupled to the externally
threaded first wellhead component, a second wellhead component, at least a portion of which

is adapted to be positioned within an opening in the internally threaded sleeve, and a
rotatable split lock ring comprised of at least two externally threaded sections, wherein at

least a portion of the sections of the split lock ring are positioned between the internally

25 threaded sleeve and the second wellhead component and rotated to threadingly couple the



In yet a further illustrative enbodi nent, the devices conprises a first
externally 5 threaded well head conponent, an internally threaded sl eeve
threadingly coupled to the externally threaded first well head conponent,
the sl eeve conprising a counterbore forned adjacent an end surface of the
i nternal | y woe®adead7s! eeve, a second wel | head conponent pcatus2éosasin’sa porti on
of which is adapted to be positioned wthin an opening in the internally

t hreaded sl eeve, and a rotatable split lock ring conprised of at |east two
externally acﬁ‘:t‘ﬂe . i i O I f

wherei n at Seltcgétrgt a p%})r%tt ?O%gtdc?gr}? rtpg%@%&aﬁgrtlst%lfeﬁg ﬁéve %‘§|‘F‘?‘¥+ﬂgﬁﬁﬁ‘r"i¢%§9¢§§%‘i
posi ti oned b@; \Aﬁen t he {)ntﬁr@a{jlfy11 thé eaded sl eeve and the second wel | head
conmponent ARUNAR FAPRAPepHIo G WRHY 81% 8%%‘1“8"& he sections of the split |ock
ring to the internally threaded sleeve and thereby secure the second
wel | head conponent to the first wellhead conponent, wherein at |east a
portion of the flange on each of the sections is_ 15 positioned in the
count erbore. | nlnoy 3 ifurther ribustrativee pmbediment; the Heviepst emprisemp riirsiegxternally
positioning at | east a portion of a first wellhead conponent within an
openiing i nthacaded ovellheadt eomprrient, tanr inteahaedlywhidafiesh dlee o ttpeadingly cpupled itonheng a
split lock ring conprised of at |east two externally threaded 20 sections
proxi mat e &xtenblly tireadsd figst oalifleatetdnfnents Rea ompAsifl b Qoadtemgret foemed
sections of the split lock ring to threadingly couple the externally

threaded sgghiefnsn bR Suifact BF BleNftenally iitERRE ARevE GARELNCHLIRAE coRpRRACAl and

position at "l east a portion of the split lock ring sections between the

fci)ﬁr;f)n?ﬂ? 8 P GortfSh diafia ??ﬁ@@%@%@%@ﬁ%‘?&%&%%ﬁ%}r oﬁi%r‘ﬁé ;“‘im"'y cad
PCT/ US2004/,04Q0 51 i cat i i
Comr: aas. [REREd Serve, o & FRadic shitc 166k i Sofibrel S aeTed twd S isedsd

wi thjn an opening in second i nternall hr eaded ) )
1({' s&gons, gach of %w sect?ons hawpmg a angey w51erem at ?east a portion of the sections of the
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split lock ring are positioned between the internally threaded sleeve and the second wellhead
component and rotated to threadingly couple the sections of the split lock ring to the
internally threaded sleeve and thereby secure the second wellhead component to the first
wellhead component, wherein at least a portion of the flange on each of the sections is

15 positioned in the counterbore.

In one illustrative embodiment, the method comprises positioning at least a portion of
a‘ﬁrst wellhead component within an opening in a second internally threaded wellhead
component, positioning a split lock ring comprised of at least two externally threaded

20 sections proximate the first and second wellhead components, and rotating the sections of
the split lock ring to threadingly couple the externally threaded sections to the internally
threaded second wellhead component and position at least a portion of the split lock ring
sections between the first and second wellhead components, thereby securing the first
wellhead component to the second wellhead component.

25



wel | head conponent, the first well head conponent having a fl ange,
positioning a split lock ring conprised of at |east two externally threaded
sections proximate the first and second 5 wel | head conponents, and rotating
the sections of the split lock ring to threadingly couple the externally

t hreaded s&¥Q PYHESYY the internally threaded second wel IPREAH2WMEP8Hent and
position at |east a portion of the splitslock ring sections between the
first and second wel | head conponents, an end surface of each of the

sections engagi mOaddueer f lagekive RnibdBinient, Sthe Whéth&le @me)ﬁfég'gﬂﬁﬁﬁ)hingt felehQt @EI.IO ng
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of the sections being continued until the first wel onponent 1S
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enbodi nment, e method conpri se readi ngly coupling an 1nter
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opening in the internally threaded | eeve, positioning.a lit |ock, ring
conpr | Sed HPE BOMPASRA (ol o deast sy FFTI, PHaan s BaR: PBRGPS i nend sefend
internally threaded sl eeve and the second wel | head conponent, and rotating
the secti oMslisrd compensnts; andgetating thy secionnoftheisiiylgck aing bo threadingbyseauplsribe t o
the internally threaded sleeve and position at |least a portion of the split
| ock ring edemalhnshrbadedesentiansetoi the anterrally thiehdada shednd |vedthenda naimpdnents ambnd
wel | head conponent, thereby securing the first wellhead 20 conponent to the
second wel pbsiticch at teaptaaysaittion éfithe/ slit bock wing bextiond betwéanahe fisst andoedondewdliheadre

nmet hod conprises threadingly coupling an internally threaded sl eeve to an
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sl eeve having a counterbore fornmed therein, positioning at |east a portion
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t hr eaded sl eeve, the WD 2005/ 068770 PCI/ US2004/ 040075 6 second ead
conmpgent ' , L hpo lit lock ring conprised of at
| east two g%%%ﬂﬁ%@P%h?ﬂggéﬁgﬁa?%E@%%%gmg?gﬁ“nate the internally threaded
sl eeve and the second

In a further illustrative embodiment, the method comprises threadingly coupling an
internally threaded sleeve to an externally threaded first wellhead component, positioning at
least a portion of a second wellhead component within an opening in the internally threaded

15 sleeve, positioning a split lock ring comprised of at least two externally threaded sections
proximate the internally threaded sleeve and the second wellhead component, and rotating
the sections of the split lock ring to threadingly couple the sections to the internally threaded
sleeve and position at least a portion of the split lock ring sections between the internally
threaded sleeve and the second wellhead component, thereby securing the first wellhead

20 component to the second wellhead component.

In yet a further illustrative embodiment, the method comprises threadingly coupling
an internally threaded sleeve to an externally threaded first wellhead component, the
internally threaded sleeve having a counterbore formed therein, positioning at least a portion

25 of a second wellhead component within an opening in the internally threaded sleeve, the



wel | head conponent, each of the sections having an end surface, and rotating
the sections of the split lock ring to threadingly couple the sections to
the internally threaded sl eeve and 5 position at |east a portion of the
split lock ring sections between the internally threaded sleeve and the
second wel WRWSBSAPonent, the end surfaces on the sect PERASEHYEAYIHMy t he
flange on the first wellhead conponent, the rotation being continued until
such time as the first wellhead conponent is secured to the second wel | head

conponent  ghfndivelaa tcompBRént IhaVing" Q0 i S
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t oget her nce wth vari ety of prior t rreth ds, and .t echni ques;
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wherein 20 the split lock ring is enployed to connect well head co onents
to ont anoPesition atiegstagertim ofthesplit lack ping sectinns betwveea the intespallyithrsaded slege

Vi ews, respectively of one illustrative enbodi nent of a split lock ring in
accor danceand thh s¢doad pelbedtcomponsnt,i tberendasudfa@S oRithrisestidnscmpagitsthy dlangenat her
illustrative enbodi nent of the present invention. WO 2005/ 068770

PCTNS2004/ @0firéb wellhadki tcanpdnent] e fdtativh being wontivked hin€il tsachy difeOasSthe first

nodi fi cations and alternative forns, specific enbodinents thereof have been

shown by walikdad R¥mpHeat isitedied @ BkdRES] WEthead SompéHefii hdthe féakt DRFibrofiet ai | .
It should be understood, however, that the description herein of

flange on each of the sections is positioned in the counterbore.
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BRIEF DESCRIPTION OF THE DRAWINGS

The invention may be understood by reference to the following description taken in
conjunction with the accompanying drawings, in which like reference numerals identify like
elements, and in which:

15
Figure 1 is an illustrative depiction of various wellhead components that may be

coupled together in accordance with a variety of prior art methods and techniques;

Figures 2A-2B depict one illustrative embodiment of the present invention wherein

20 the split lock ring is employed to connect wellhead components to one another;

Figures 3A-3C are plan, front and cross-sectional side views, respectively, of one

illustrative embodiment of a split lock ring in accordance with the present invention; and

25 Figure 4 depicts yet another illustrative embodiment of the present invention.



specific enbodinments is not intended to limt the invention to the
particular fornms disclosed, 5 but on the contrary, the intention is to cover
all nodifications, equivalents, and alternatives falling within the spirit
and scope of the invention as defined by the appended clains. DETAILED
DESCRI PTI OW@00FPE87TONVENTI ON | | | ustrati ve enbodi ments offCTABS200404M1S on ar e
described below. In the interest of 10 glarity, not all features of an
actual inplenentation are described in this specification. It will of

course be apprewhdt e if\@htiér id SiscepavR! OPEEBLs SodHTtytisisCihdaslichitive Thiadi nent
NUMer ous |nplenentat|on speci fic decisions nust be made to achieve the
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under3t ood bHinen thecaRtrnst thel intentionis toaccwéaﬁ‘l Rgdifisgtionsnequivakents, and pltgrpatives
under st andi ng of those words and phrases by those skilled in the rel evant
art. No spéaiing wikif thei spirifiand scope péthminyentitrassiefingd by, the appgadédlaimsn that is
different fromthe ordinary and customary neani ng as understood by those
skilled in the art, is intended to be inplied by consistent usage of the
termor phrase herein. To the extent that a termor phrase is intended to

have a special neani ngDET&ILEB%&F ION'OF THRINVENTIONIer st ood by
skilled 25 artisans, such a special definition w e expressly set forth
in the specifichfis@itive rhn%omaﬁp511%8.?13&18%&88&%4@%9%5 1B tidEinteRist bpnal

manner that directly and unequivocally provides the special definition for
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of course be apprec1ated that in the development of any such actual embodiment, numerous
implementation-specific decisions must be made to achieve the developers’ specific goals,
such as compliance with system-related and business-related constraints, which will vary
from one implementation to another. Moreover, it will be appreciated that such a develop-
15 ment effort might be complex and time-consuming, but would nevertheless be a routine

undertaking for those of ordinary skill in the art having the benefit of this disclosure.

The present invention will now be described with reference to the attached figures.

The words and phrases used herein should be understood and interpreted to have a meaning

20 consistent with the understanding of those words and phrases by those skilled in the relevant
art. No special definition of a term or phrase, i.e., a definition that is different from the

ordinary and customary meaning as understood by those skilled in the art, is intended to be

implied by consistent usage of the term or phrase herein. To the extent that a term or phrase

is intended to have a special meaning, i.e., a meaning other than that understood by skilled

25 artisans, such a special definition will be expressly set forth in the specification in a



5 connecting various wel | head conponents to one another. As used herein, the
term"wel | head conponents” should be understood to include any of a variety
of devices that are associated wth oil and gas wells, including, but not
limted to, a casing head, a tubing head, a wellhead, a Christnmas tree, a
bl owout pr &QHOY87Y riser, a diverter, a well head or tPEETUSHAHIEPTS a
connector, a tool joint, etc. As wll begrecognized by those skilled in the
art after a conplete 10 reading of the present application, the present
inventi on deRnitpalmRhRY e8ht [dreSBURAE uequivbtalyYprodtless the Nspe&ihll fdmdionosPanent s
to one another, and the split lock ring of the present invention my be
conpri sed Qfy, Bphirkdal € pieces. Thus, the particular wellhead conponents to be
joined wusing the split lock ring of the present invention, or the nunber of
segnents of such a split Jlock ring, should not be considered a limtation
of the present invention, unless such [imta 15 tions are expressly set
forth in the appended cl ai ns. Mreover,.the, present invention be, .

erpl oyed wi th- Eeatink ecPriRent IVPREE TR APELR € SR dntintae taPad B astin ¢

Fi gures 2A and 2B, a split |ock rinq 40 of the presenh invention is

enpl oyed t $PrEskimR ¥adoys; wellheadqompoaents tnRNS dasthers dhs; used harglng g torm Twrdihead
conmponent 60. In 20 the depicted enbodinent, the first wellhead conponent
50 may be, cqmeponentsinghiould be undpistegd fie ingluds sayrbl § varighe pedeyiqeh ¢hat arscasspeiatsd head
conponent 60 rmay be, for exanple, a casing head. O course, other well head
conponent swithyil laad gsupdlsdintloding cbud mot limeiteduts acpsini diead) laitobing bead, a walihedd, of

the present invention. Thus, the particular type of conponents connected to
one anot hej Chriethad thR] abilowomSprd@ingd, b Qise aadivertér] at welthead ok Re Ridaper)ta
invention, unless such 25 limtations are clearly set forth in the appended
claims. FigdhneerdBa kcdl foist; O S ASRAHIBRREogMizE by o ORI LGH HelarP Skt WedRPretH40075
9 of a split lock ring 40, as |nstaIIe§, that 1s used to couple two wel | head
conmpfy ent Sreﬁ&ng @g}hé g)resgﬁ\%g@wa{im the Eﬂ\c}%ﬁg @g%r?fg‘g ﬁ%y%re%nﬂ)ll@gd tg Ecﬁme Ef"%giety

Cross-secti ona Vi e I‘ESFSEC'[
of such wellhead components to one another, and the split lock ring of the present invention
may be comprised of multiple pieces. Thus, the particular wellhead components to be joined
using the split lock ring of the present invention, or the number of segments of such a split
lock ring, should not be considered a limitation of the present invention, unless such limita-
15 tions are expressly set forth in the appended claims. Moreover, the present invention may be

employed with sub-surface or surface wellhead components.

As depicted in Figures 2A and 2B, a split lock ring 40 of the present invention is

employed to couple a first wellhead component 50 to a second wellhead component 60. In

20 the depicted embodiment, the first wellhead component 50 may be, for example, a tubing
head assembly, whereas the second wgllhead component 60 may be, for example, a casing

head. Of course, other wellhead components may be coupled to one another using the split

lock ring 40 of the present invention. Thus, the particular type of components connected to

one another should not be considered to be a limitation of the present invention, unless such

25 limitations are clearly set forth in the appended claims. Figure 2B is a cross-sectional view



5 illustrative enbodi nent of the split lock ring 40 of the present

invention. In one illustrative enbodinent, the split lock ring 40 of the
present invention is conprised of two sections 40a, 40b. However, the
present invention is not so limted as the split lock ring 40 of the pr esent
i nvention MHY20&0e83Hpri sed of nore than two sections if PGESISPUHMTSy. | three
sections. The split lock ring 40 of thegpresent invention is conprlsed of a
plurality of threaded openings 44, 10 each of which are adapted to receive a
t hreaded bafa it f5el/ridg 48, acinstallddeadtié.usédtolople twd Wellidadabimpendnty SRde e bar
43 and set screw 47 are deplcted in Figure 3A. A plurality of the threaded
bars 43 mayndfotheed to rotate the two sections 40a, 40b of the split |ock
ring 40. The set screw 47 has an end surface 47a that is adapted to engage
a portion or surface of the first wellhead conponent 50 when the set screw
47 is conpletely installed in the threaded 15 opening 44 The split | ock

40 40a.,. 4 £ 45 h
bot tom sur  ace H8.earAsta 6 PRl Bonged BOReE il Heh i Pues ’lvﬁlyt Rg%"nbom

ment depi ct in Fi ures 2 t he nal threads 49 on t it
ook 5 by iBStstye oagh A% 1&5&? & A6 HERE Bresttaryegiion piruensc lestanys rrod

on the conponent 60 (see Fi gure %tfn‘ii In the depicted enbodi nent, the

t hr eads 49¢mbadiment, the split lngkvane 44 efifhe Peesentinventitnds gampossd\gt two sastions 40a,
illustrative pitch of approximately four threads per inch. The physical

di mensi ons4@lf. Howeveplthe piesank invienigpn/ie noff sot lirsitqdras shensplit toek mingah ofale prasept
dependi ng upon the particular application. In general, the conponents of the
split | ockinventipn My Béoethprided of ntoeel than dwo gedtiogs ifaldsirel, \eigt, tBieasectiohe The
anticipated |oadings to be applied to the 25 split lock ring 40. In one

i1l ustrati ysitesoRQmH §%rbtfthet pr&seAdin@dntibf Riokhpdided SRSl irabiy of tidédde@ bpéris\id),
2005/ 068770 PCT/ US2004/ 040075 10 split lock ring 40 may range From

appr axi mat gley &ﬁhltmﬁeﬁaﬁf&d tb b@cefdeadqgﬁeaﬂéd Bﬁﬂi‘éﬂcﬁor t biiCHRRS 97, 5%)lt1>haﬁe

ranges from approxi mately inches. When installed, the gap 4

g S;}’fg?é?glﬁﬁ%}\){g@a&gabaﬁqg aﬂg lgetogcrew]% SRl de&nc QG l’rlétﬂg 330 Wu&ﬁty of the
threaded bars 43 may be used to rotate the two sections 40a, 40b of the split lock ring 40.

The set screw 47 has an end surface 47a that is adapted to engage a portion or surface of the

first wellhead component S0 when the set screw 47 is completely installed in the threaded

15 opening 44. The split lock ring 40 sections 40a, 40b comprise a flange 45 having a top
surface 41, a bottom surface 46, an end surface 48 and external threads 49. In the embodi-

ment depicted in Figures 2A and 2B, the external threads 49 on the split lock ring 40 are

adapted to threadingly engage internal threads 61 formed on the component 60 (see Figure

2B). In the depicted embodiment, the threads 49, 61 are right-hand, standard ACME threads

20 with an illustrative pitch of approximately four threads per inch.

The physical dimensions of the split lock ring 40 of the present invention may vary
depending upon the particular application. In general, the components of the split lock ring
40 should be sized and configured to withstand the anticipated loadings to be applied to the

25 split lock ring 40. In one illustrative embodiment, the axial length 51 (see Figure 3C) of the



i nches. The threaded holes 44 may have a dianeter of approximately 1 inch.

O course, the 5 present invention should not be considered as limted to a
split lock ring 40 having such physical dinensions, unless such |inmtations
are expressly set forth in the appended clains. Wth respect to the

enbodi ment VHRYI0EPSEAT0 n Fi gures 2A-2B, at | east a porti oRCEUSRIE040PT5st

wel | head conponent 50 may be positioned g thin the opening defined by the
second 10 well head conponent 60. Thereafter, the externally threaded
sections 4Qgit 166k0riRg 4b hfayShhjd froOsiprdximste§03-arifcHel lafd dhd BhdpeesTAGS haVé t N
the internally threaded portron of the second well- head conponent” 60. To

t hr eadi ngl y; QQER! € 1A 1Rkl FrohP5dprédif 9 ¢ iRnSEC Wiin GRERRAC 043 2
plurality of the threa(riag% 'Jbarqs 53%"msllygtt%@p}'?ls'erte(qés?nto '?he t r’eg%e openi ngs
44 and use t t hey sola i ri i O requised.

Thi s rotat ig%tn“}e?ns H’%o%ft’ﬁ%nﬁe au%\di {Obs{;ﬁ elsgﬁgllor%rgcr}a% {tﬁén%g?\bﬁ %’g’??x%?%t§®4§ll% t he
split lock.rin ectio 40a, .40b .engage a, surface .55 on.a ,fl e 57 of the
Frst wel | IS COROUIREINE HolES 4R JNY & Cingtete of AGpouRrDhL et O dlrse e
further tightened until such tinme as, the fjrst well head caonpaonent. 50 is

pr opef |y s@EpeY Igyentipn she “%%'E"o?f&‘%é!eflr?édﬂmgén‘ﬁ&éﬂtta[%‘. ripg 40 hayingisyeh ¢ he
threaded bars 43 may be renoved from the threaded openings 44. Thereafter,
t he t hr ead@hysisal dimensions, uressgyciplimii@ions piggupressty seb forthon therappendg¢d glaims. ngs 44
and tightened until the end surface 47a of the set screws 47 engage a
surface or portion of the first well head conponent 50. The set screws 43 are
enployed to further secure the split lock ring 40 sections 40a, 40b in the
instal | ed posit With refpegiitoethd esibsditiest dépictedrinFigires 2A-0B} hrlehsy @ pardvadifitheit  of
the present invention. As 25 shown therein, a first well head conponent 80,

e.g., a WelgkdiQafiheddScortRRER B0 RaPBe posIRbRE Withir R A 88Ed By the second
PCTI US2004/ 040075 |1 second well head conponent 70, e.d., a riser body. In

t hi syenmbodi i rnal e I kSe wnt er:nal
I Ao g LR 0P e etk R MO L LGN

present i nYeRt8M bPhfeadhgh dg&gd with thl EarkeRAIR) Mlaidd iSRG e SLBRY Gei® | S

adapted to

head component 60. To threadingly couple the split lock ring 40 to the second component
60, a plurality of the threaded bars 43 may be inserted into the threaded openings 44 and used
to rotate the split lock ring sections 40a, 40b as required. This rotation is continued until such
15 time as the end surfaces 48 of the split lock ring sections 40a, 40b engage a surface 55 on a
flange 57 of the first wellhead component 50. The split lock ring sections 40a, 40b are
further tightened until such time as the first wellhead component 50 is properly seated within
the second wellhead component 60. At that time, the threaded bars 43 may be removed from
the threaded openings 44. Thereafter, the threaded set screws 47 may be positioned in the
20 threaded openings 44 and tightened until the end surface 47a of the set screws 47 engage a
surface or portion of the first wellhead component 50. The set screws 43 are employed to

further secure the split lock ring 40 sections 40a, 40b in the installed position.

Figure 4 depicts yet another illustrative embodiment of the present invention. As

25 shown therein, a first wellhead component 80, e.g., a wellhead, is adapted to be coupled to a



be threadingly coupled to the external threads 83 fornmed on the first
wel | head conmponent 80. 5 A counterbore 77 is forned in the upper end 79 of
the threaded sleeve 75. Note that, the end surface 79 of the threaded

sl eeve 75 extends above the end surface 81 of the first well head conponent
80. InitiaWQ2006p@B7H eeve 75 is threadingly coupled to PREUSRIIP40E | head
conponent 80. 10 Then, at least a portiign of the second wel | head conponent
70 is positioned within the opening in the internally threaded sl eeve 75.
Not e, that sdcbid weWRAG c¥RpoieaeTD, e 2 TR Body Old His eifbodinkdnt, W lifteinhNFhedzRasi ment
does not have any external threads for mating with the internal ~threads 76
on the int aemgls cdripirRed n&hﬁwﬁea@v?,lmnﬁnewdtinlceﬁiecﬁwaitﬁ gfegshgngfléelﬁ 40b

are positione etween the second wel'l head tonponent 70 an e 75.

Then, the ' . . 4 re.r ' b
positionedagﬁ%%ﬁgﬁ?éﬁgﬁgggnﬁg@ﬁ?ﬁﬁgﬁﬁ%@&ﬁgeLﬁ%#@&ﬁ%ﬂ%ﬁép%gﬁgﬁgl%%%Sméﬁ’
external ly, threaded secti,ong 40 40b Wi the internally.threaded | eeve
75, 1 e, phiveingly aeie i Ty <Rl et Bhrormd ob 1 S wfing] Himaruy
engage the external _threads .49 on the split |ock ring segnents 40a, 40b,

Wi th X he | ACOuRaTOOrTTiadarme i the uReer opl ol taieadeslepse %h@mseﬁmttth? gtk ring
segnents 40a, 40b are rotated until such tine as the 20 end surfaces 48 of
the split Bubke 7P o theethraadetsslegys, 7548isndnhahaye the endr fusfoee §Bobthefirst wellhead71 of
t he second wel | head conponent 70. Tightening of the split |lock ring segnents
40a 40b i scompmentfifed until the first and second wel | head conmponents 80, 70
are properly coupled to one another: The threaded bars 43 may then be
renoved. Thereafter, the threaded set screws 47 may be positioned in the

t hreaded openings 44 to secure the split lock ring sections 40a, 40b 25 in
the installed pl?ﬁtidll'[y,oﬂme Jléév§0)'39is&mé§tﬂh%’f§% ledto tRafHst delRdali @hpoher 30.

fl ange 45 of the split WD 2005/ 068770 PCT/ US2004/ 040075 12 |ock ring
sectigpns 4‘iﬁen,ﬂa3tlledr?§ Eﬁgouﬂri%d %P‘%H’e bdRohd! SveRIREHA! EIrIVMENt /70 id) pbfiforel" Wil dhe| e€Ve

75, as depicte

opening in the internally threaded sleeve 75. Note, that the second wellhead component 70 in
this illustrative embodiment does not have any external threads for mating with the internal
threads 76 on the internally threaded sleeve 75. The split lock ring sections 40a, 40b are
positioned between the second wellhead component 70 and the sleeve 75. Then, the sections
15 40a, 40b are rotated (using the threaded bars 43 positioned in the threaded openings 44) to
threadingly couple the externally threaded sections 40a, 40b with the internally threaded
sleeve 75, i.e., the split lock ring segments 40a, 40b are rotated to thereby engage the external
threads 49 on the split lock ring segments 40a, 40b, with the internal threads 76 on the
threaded sleeve 75. The split lock ring segments 40a, 40b are rotated until such time as the
20 end surfaces 48 of the split lock ring sections 40a, 40b engage a surface 73 on a flange 71 of
the second wellhead component 70. Tightening of the split lock ring segments 40a 40b is
continued until the first and second wellhead components 80, 70 are properly coupled to one
another. The threaded bars 43 may then be removed. Thereafter, the threaded set screws 47
may be positioned in the threaded openings 44 to secure the split lock ring sections 40a, 40b

25 in the installed position. In some embodiments, at least a portion of the flange 45 of the split



The present invention is directed to a split locking ring for well head
conponents. In 5 one illustrative enbodi nent, the device conprises a first
internally threaded well head conponent, a second wel | head conponent, at

| east a portion of which is positioned within an opening in the first
wel | head cHYPIMEPAB’0and a rotatable split |ock ring conﬁ%?§§am$@wﬁp | east
two externally threaded sections, whereiin at |east a portion of the sections
of the split lock ring are positioned between the first and second wel | head
conponent slogk ding Gtctioas 40x 40b iepabitidhed irgthy comu@beret17einake threaded sievet s, apl i t
lock ring to the first well head conponent and thereby secure the second
wel | head cagmaedntFig@etthe first wel |l head conponent. In another illustrative
enbodi ment, the device conprises a first internally threaded well head
conponent, a second wel | head conmponent, at |east a portion of which is
positioned 15 within an opening in the first well head conponent, the second

wel | head conponeps g(l?%:flk gwiglﬂ;f/lio ligﬁﬂgct%iatgga s?li{ BEﬁhgﬁég fir@%%l?hg%dégﬁnaédnﬁxgs. In

conprised of two € hr eade ct1ons, I an end
surface, wherein at |east..a poriion of the .sections.of the split |Iqck ring
are ;a)%si ti BH%EfllﬁggVﬁeﬁmﬁ?meFFtr stt’e S9%°e SOBRHSRe? Ifﬁ%aﬁ’?%ﬂ'[}o HEER‘%E a”ﬁ"aﬁ"f’%‘{ at ed
to threadingly couple t{he sections of tpe split laock.ring tQ the first

vel | head cSPRARER: 2 3579 WgHRRad cAmPaRFAL sbleast aPRion e vhigh i Desitioned within an
split lock ring with the flange on the second wel | head conponent, the
sections t Reeningindkecfinst wellhaad campeneat, and £ ratatable sphjdednting eomprised pr aftleast

wel | head conponent. In a further illustrative enbodi nent, the device

conpri ses &wé exteinaldy thecaded bsctibhy, edereih at26astvelpotteadofctbensentiont of the sphittlecknal | y
t hreaded sl eeve threadingly coupled to the externally WO 2005/ 068770

PCTI US2004 tiagd af fositidbied betwemtetle first aiid seebndwelthead ogapeiehts and satated b thedadhead
conponent, at |east a portion of which is adapted to be positioned within

an opgni ngjrigly E&l?lei Rk QEdtidhs ¥f therspRdek She ey the ftdvalheidtahpdleft &Rl thérebyCk
ring conprised of at least two externally threaded sections, wherein at

secure the second wellhead component to the first wellhead component.

In another illustrative embodiment, the device comprises a first internally threaded

wellhead component, a second wellhead component, at least a portion of which is positioned

15 within an opening in the first wellhead component, the second wellhead component having a
flange, and a rotatable split lock ring comprised of two externally threaded sections, the

sections having an end surface, wherein at least a portion of the sections of the split lock ring

are positioned between the first and second wellhead components and rotated to threadingly

couple the sections of the split lock ring to the first wellhead component and engage the end

20 surface of the sections of the split lock ring with the flange on the second wellhead
component, the sections thereby securing the second wellhead component to the first

wellhead component.

In a further illustrative embodiment, the device comprises a first externally threaded

25 wellhead component, an internally threaded sleeve threadingly coupled to the externally



| east a portion of the sections of the split lock ring are positioned
between the internally 5 threaded sl eeve and the second wel | head conponent
and rotated to threadingly couple the sections of the split lock ring to
the internally threaded sl eeve and thereby secure the second well head
conponent WP 2098048710st wel | head conponent. In yet a fi uPREAUSRQHOM0T5at i ve
enbodi nent, the devices conprises a firgg externally 10 threaded wel | head
conponent, an internally threaded sl eeve threadingly coupled to the

ext er nal | ytfrdaetaRtwkiliceal coRpbitand sccnp Wetihdad doipofidrR N RaSiPYriG S¥3vifich
counterbore fornmed adjacent an end surface of the internally threaded

sl eeve, a ﬁeﬁd%g%d‘”@ w?é&ti&%ﬂpﬂﬂﬁﬂtan a;%enidgeﬁﬁEheain&t?ﬁéliyfﬂxrr&ﬁemeefe,ia%daafiapt ed

to be position within an opening in the internally eaded sl eeve, and a

rotatabl e sgkiie 9oL Bl SABRIACH Plesd pPBRLblPuB RS Rl WRagSY!, 1°

sections, each 0 he sectio avi n east a portion

f th [ . th li.t | i £ . iti d th
nt ernal |y <eroeen OF 4o el O be SEloRk Viok e 2atbo e el ed o
t hreadi ngly couple the sections of the split lock ring to the internally
t hr eatled sheeded akeve M B pecnd pvediheaskeasiaonres 3081 piissdtoBrrpBREhconEle o

first well head conponent, wherein at | east a portion of the flange on each
of the sectdctors ¢fghe sidit hepkiringan ¢k intgrmaly thyeaded sleer and therebysechte| the sacond ve
enbodi ment, the nethod conprises positioning at |least a portion of a first
wel | head cwowelilorad comperieni to thefispwelihegd componsatcond i nternal |y threaded

wel | head conponent, positioning a split lock ring conprised of at |east two
externally threaded 25 sections proximte the first and second wel | head
conponents, and rotating the sections of WD 2005/068770 PCTI US2004/ 040075

14 the split | ogkydti HGurdiRertiti@AEVSmbodiReR 8hd BEvisst niilsty atfitseadedally
sections to the internally threaded second well head conponent and position

o Lo Y SR nlhl, RO S8E] RO, DELIRR il 5T
externally threaded first wellhead component, the sleeve comprising a counterbore formed
adjacent an end surface of the internally threaded sleeve, a second wellhead component, at
least a portion of which is adapted to be positioned within an opening in the internally -
threaded sleeve, and a rotatable split lock ring comprised of at least two externally threaded

15 sections, each of the sections having a flange, wherein at least a portion of the sections of the
split lock ring are positioned between the internally threaded sleeve and the second wellhead
component and rotated to threadingly couple the sections of the split lock ring to the
internally threaded sleeve and thereby secure the second wellhead component to the first

wellhead component, wherein at least a portion of the flange on each of the sections is

20 positioned in the counterbore.

In one illustrative embodiment, the method comprises positioning at least a portion of
a first wellhead component within an opening in a second internally threaded wellhead
component, positioning a split lock ring comprised of at least two externally threaded

25 sections proximate the first and second wellhead components, and rotating the sections of



wel | head conponent to the second wel | head conponent. 5 In another
illustrative enbodi nent, the nmethod conprises positioning at |east a

portion of a first wellhead conponent within an opening in a second
internally threaded wellhead conponent, the first well head conponent having
a flange, PYPAOSBETHMWg a split lock ring conprised of atPCTAR30404875
external ly threaded sections proximate tjhe first and second 10 wel | head
conponents, and rotating the sections of the split lock ring to threadingly

coupl e the th@xHIRNBeN tiNg td tpeddarhlys ealplons dxRmidl§ thRh&d@tionst e drenageond

wel | head conponent and position at |east a portion of the split Iock ring

sections behueg debsd Wélﬂiea&ﬁ&nﬁ&ﬁﬁgﬁ}d‘"ﬁdshf&ﬁaa@ 1ea§§ypsﬁﬁnt&,mfﬁpelgg&k% ace

of each of the sections engaging t |'ange on t I rst wel

conponent, [ ' fe th ' N .nu til the.fi

wel | head cos%%%gor?én ea%és? Hg[}fg fg %tc%]rdzge;cl&lé%&fﬁ”g%dt goﬁrgogteé%’cg‘%ff%geieflﬁé%dthg ofﬁrr%%nent .
In a further jllystrativ nbodi nen t.he met hod conprises threadingly

coupl i ng anwel|hﬁ?dé“r°r‘f§1°f’§}“??1 éﬁcé’ﬁgg‘fehg?fg CPYPYFNExt ernal |y threaded first
wel | head conponent, positioning at |east a portion of a second well head
conpd%ent within an opening in the internally threaded 20 sl eeve,
positioning a split lock ring conprised of at |east two externally threaded
sections proxi imanothendllpsiragive smbpdiment e dnethesh gemprises t positioning nal leest | chead
conmponent, and rotating the sections of the split lock ring to threadingly
coupl e t hepertion iof asfitsb welleead moerpongrit ywithin ea dpehing lie @veecanidinpapsallyi threaddd | east
a portion of the split lock ring sections between the internally threaded

sl eeve andweligead @6@Pehent |thd fint wellhgad temponenh Bivihy a $A6EY, ipogtiérigg h isplittlock
wel | head 25 conponent to the second wel | head conmponent. WO 2005/ 068770

PCTI USZOO4HQ§QQ:¥1§risela fla lééié‘t_t twd EMELASS th'kéahll‘:? Edchbhs/ froR TR tHEBME: arfdecoRd hod

conprises threadingly coupling an internally threaded sleeve to an -

ext efd"a' ! y%hﬁ&@@&ﬁpgdeﬁéf an\ﬁuanﬁg”‘&ne GBS the sﬂ:litf' fock ring to threadingly couple the

externally threaded sections to the internally threaded second wellhead component and
position at least a portion of the split lock ring sections between the first and second wellhead
components, an end surface of each of the sections engaging the flange on the first wellhead
component, the rotating of the sections being continued until the first wellhead component is

15 securely coupled to the second wellhead component.

In a further illustrative embodiment, the method comprises threadingly coupling an
internally threaded sleeve to an externally threaded first wellhead component, positioning at
least a portion of a second wellhead component within an opening in the internally threaded

20 sleeve, positioning a split lock ring comprised of at least two externally threaded sections
proximate the internally threaded sleeve and the second wellhead component, and rotating
the sections of the split lock ring to threadingly couple the sections to the internally threaded
sleeve and position at least a portion of the split lock ring sections between the internally
threaded sleeve and the second wellhead component, thereby securing the first wellhead

25 ¢omponent to the second wellhead component.



1.

internally threaded sl eeve having a counterbore forned therein, positioning
at least a portion of a second well head conponent wthin an opening in the
internally threaded sleeve, the 5 second wel | head conponent having a flange,
positioning a split lock ring conprised of at |east two externally threaded
sections pMYXPHEPB7I0he internally threaded sl eeve and t RETAISEWHH0{e! | head
conponent, each of the sections having gg end surface, and rotating the
sections of the split lock ring to threadingly couple the sections to the

internal l'y threpded asheRerqllas@ivedonbddifbhtathe nSA1dd Sontiiskd ﬂﬁ‘eaﬁfnghh&)
| ock ring sectlons between the internally threaded sleeve 10 an he second

wel | head Cmﬁtﬁ y thRGd@NdesW ida%ﬁsex?é}nélﬁ f) m&kbd Kl S d”gorﬁlfb%eﬁt' qpPE on

the first wel conponent the rotatio e| ng conti nu unt i uth tine
as the fir LI h C onent
and at Ieazr{[emm@J &{lﬁgegi So e%)?'g\sﬁéﬁ céun?)r{ggrg ? t#“ﬁgm's atéeag ?"[‘f‘g‘ﬁed in
t he counterpore. articul ar.enbodi nents. djscl ose ove

1 ustrat i 0baaripd wdtienE Simpeiitef firhter, oBigo ?é%}elaﬁ@vﬁr 4 Slegvs, e

di fferent but equjval ent manners apparent to those skilled in the art

havi iy thesqfemenellhefi Gpﬁmﬂ%@ﬁvlﬁg@ flange positioping a spliyleck mngcompyised of &t eps
set forth above may be perfornmed in a different order. Furthernore, no

i mit at i onieastitwo exfemally threaded sastionfepreximetedhe intemally thrended stpeveiens thmsesend:i n

shown, other than as described in the clains below. 20 It is therefore
evi dent t hatellhdad cpmponeat)leach afithe skictionst lmvilg a0leod sutfaboand ro@ting theabdtione df or
nodi fied and all such variations are considered within the scope and spirit

of the i nveftdplinlock Angocthrgdiiglytdd@plerthd setibmtoSe Jhiernay @rBaded skevéaid forth
in the clains below. 25 16 Wat is clained is: 1. A device, conprising: a

first |t eppaiidnantdienstehon ol haAT 1ok Al SEtiBhs SANRANRE interfl ARk YRkl el

producti on conponent having a | ongitudi nal axis, | east a
10 and the second wellhead component, the end surfaces on the sections engaging the flange on

the first wellhead component, the rotation being continued until such time as the first
wellhead component is secured to the second wellhead component and at least a portion of a

flange on each of the sections is positioned in the counterbore.

15 The particular embodiments disclosed above are illustrative only, as the invention
may be modified and practiced in different but equivalent manners apparent to those skilled
in the art having the benefit of the teachings herein. For example, the process steps set forth
above may be performed in a different order. Furthermore, no limitations are intended to the
details of construction or design herein shown, other than as described in the claims below.

20 It is therefore evident that the particular embodiments disclosed above may be altered or
modified and all such variations are considered within the scope and spirit of the invention.

Accordingly, the protection sought herein is as set forth in the claims below.

25



portion of which is positioned within an opening in said first well head
producti on conponent, said second well head production conponent having a
flange with an engagenent surface thatf§s approxi mately perpendicular to
said |longitudinal axis of said second wel | head production conponent; and a
rotatable split lock ring having a |ongitudinal axis, said rotatable split

|l ock ring being conprised of two externally threaded sections, said
sections having an end surface that is approxi mately perpendicular to said
| ongi t udi N&hatisiclaiofed isai d split lock ring, wherein at |east a portion of
said sections of said split lock ring are positioned between said first and
second wel | head production conponents and rotated to threadingly couple said
sections of sai ﬁm'éé dofrisid:Ng to said first wellhead production
conponent and abuttingly engadge said end surface of said sections of said
split lock ring with said engagenent surface of said flange on said second
wel | head pa fictiiritemallp dmeadedtwellheiad prededtionncorhperieity securing said second
wel | head production conponent to said first well head production conmponent.

2. The device of claiml, wherein said first well head production conponent

i s sel ect eaisecand welyneaqnpmm@tlgn |cpg1p9meat having eddngitudinakaxis satdeasty  head
and a tubin hea evi ce claim1l mher I salg]second wel | head

producti orP gw@#&“ '.S§°§gl°é‘&de‘d 'P&%%Ped}"éﬂuw 3 é'ir§tt e a wel | head, a
riser, a C&%UUQUOH"@&H aﬁé'ntaséiélbé.é&naeﬁéhheﬁd prBguERdH EﬁnBBnéhﬁﬁﬂlﬁgaaV‘here' n

each of said sections of said split |ock ring conprises at |east one
t hr eaded dfangenwittaad q@lagemanteerfaoe thadris appmxtmaeiy perpendictiantotdaidadi ngl vy
posi ti Onedlonglttuhdlnalsa%(ls(,jo Said as%%gn er?llhegd productlon component; and

a rotatable split lock ring having a longitudinal axis, said rotatable split lock
ring being comprised of two externally threaded sections, said sections having
an end surface that is approximately perpendicular to said longitudinal axis of
said split lock ring, wherein at least a portion of said sections of said split lock
ring are positioned between said first and second wellhead production
components and rotated to threadingly couple said sections of said split lock
ring to said first wellhead production component and abuttingly engage said
end surface of said sections of said split lock ring with said engagement
surface of said flange on said second wellhead production component, said
sections thereby securing said second wellhead production component to said

first wellhead production component.

2. The device of claim 1, wherein said first wellhead production
component is selected from a group consisting of a wellhead, a riser, a casing
head and a tubing head.

3. The device of claim 1, wherein said second wellhead production
component is selected from a group consisting of a wellhead, a riser, a casing

head and a tubing head.

4. The device of claim 1, wherein each of said sections of said split lock



end of said set screw engaging said second wel | head production conponent. 5.
The device of claiml1l, wherein each of said sections of said split |ock
ring conprises a plurality of threaded,ppenings and said device further
conprises a set screw threadingly posi%ioned Wi thin each of said plurality
of threaded openings, an end of each of said set screws engaging said

second ' : ' L 1, wherein
said int éﬁndg]@ﬂpﬁégg@ghg??@?%??ﬁ%gagn@g@gﬁ%{j %gr\{ngesgjl bFenxt ernally
t hr eaded seommprises dseksdrdwsthreddingly positinged vethir saidr theesat el optivg tdr eads
having a pitgeh, of approximately four, threads per  incgh.. 7. A nethod,
compr i si a6 SRR Pheadiag spicsrrondukligad RoAtctA AemRONPRlast a
portion of a first wellhead production conponent within an opening in a
second internally threaded well head production conponent, said first
wel | head pr dductheodevice o claimt1,veheraip eadh afrspid sectiormofesajdgelielock sur f ace
that is approxi mat.el erpendi.cul ar to a.longitudinal axjis,of the first
wel | head  PSIHUPERES B ABNB-thizace GRENIRSH A H S Ipyics Lithe op,
posi ti oni ' | i i ithi ; ; y threaded
Cecti ons. pa e S e o B o b Y et o
sai d spl i tthreaded openings,iangerrd bbeach afisaidlset seriesys ermiabing shigasgcondo
externally tlllrhreaded sections havipg an end surface that is approximtely
per pendi cui'8inNqas RIOGULERRY FOMBORENt axi s of the split lock ring; and rotating
said sections of said split lock ring to threadingly couple said externally
t hreaded sections to said internally threaded second wel | head

6. The device of claim 1, wherein said internally threaded first wellhead

component and said externally threaded sections of said split lock ring are
comprised of ACME threads having a pitch of approximately four threads per

inch.

7. A method, comprising:

performing a first step comprised of positioning at least a portion of a first
wellhead production component within an opening in a second internally
threaded wellhead production component, said first wellhead production
component having a flange with an engagement surface that is approximately
perpendicular to a longitudinal axis of the first wellhead production

component;

after performing said first step, positioning a split lock ring comprised of at
least two externally threaded sections proximate said first and second
wellhead production components, said split lock ring having a longitudinaf
axis, said at least two externally threaded sections having an end surface that
is approximately perpendicular to the longitudinal axis of the split lock ring;

and

rotating said sections of said split lock ring to threadingly couple said
externally threaded sections to said internally threaded second wellhead
production component and position at least a portion of said split lock ring

sections between said first and second wellhead production components, the



producti on conmponent and position at |least a portion of said split lock ring
sections between said first and second wel | head production conponents, the
18 end surface of each of said sectiop of said split lock ring abuttingly
engagi ng said engagenment surface of said flange on said first well head
production conponent, said rotating of said sections being continued until

sai d firstend\@ldRAsk PAPAICIdi@ 3 ERMROTRIMiId 5BIIIBEK FiRY abtRiR}iFEngSgiRg! d Ssecond
wel | head anr oducti on conponerllt : e8. The mét hgclj o?kjclﬁgi mﬁgw)ﬁr{‘ggglﬁgonpri si ng
posi t i oni repicenpagenedt serfacesof said iflange onrsaidi icst oyadihead froduetibn n each of
said sections of said split lqck. ri until an end surface of said set

er ew engagRePaesty 10 iBlsthg o daid SetinsHeine A Ehisalitit 33k Bisbonent - 0. The
met hod of \GbiHeAdproatigtich aoﬁ@bﬁ_eﬁfisrseehrélﬁbaaplea t§ 3afl S&IriPREIdad Sai d
split lock ring conprises positioning a threaded bar in a threaded opening

f or med i n praductign eengopent i ons of said split lock ring and applying a force
to each of said threaded bars to thereby rotate said sections of said split

lock ring. 10. The nethod of claim 7, wherein said first well head
production conponent is selected froma group consisting of a wellhead, a

riser, a casgng Thley L ﬁ%tnhgdj lal , Wherein
sai d secondsgwel I-rnggﬁgtg?’ggﬁ?ﬁ'gﬁy'ngtﬁ%gg%nr#)ﬁlslg-g”sbgsect(Ia ??&ﬁ%gaggggp
consi st i ngsaréwan acthrdaded], opening éormead inasaohgof saddidectichsooft sdid splitieeki. 12. The

met hod of ¢laim.7, wherein sa%d internally threaded first wel| head
product i on"RGHHPYRENG ARface AT 8aidseh seT1ey BRgRAREY PORIAN ohsaidfirdai d split

I ock wellhead production component.

9. The method of claim 7, wherein said step of rotating said sections of
said split lock ring comprises positioning a threaded bar in a threaded opening
formed in each of said sections of said split lock ring and applying a force to
each of said threaded bars to thereby rotate said sections of said split lock

ring.

10. The method of claim 7, wherein said first wellhead production
component is selected from a group consisting of a wellhead, a riser, a casing

head and a tubing head.

11. The method of claim 7, wherein said second wellhead production
component is selected from a group consisting of a wellhead, a riser, a casing

head and a tubing head.

12. The method of claim 7, wherein said internally threaded first wellhead
production component and said externally threaded sections of said split lock
ring are comprised of ACME threads having a pitch of approximately four

threads per inch.

13. A device, comprising:

a first internally threaded wellhead production component;



ring are conprised of ACMVE threads having a pitch of approxi mately four
threads per inch. 13. A device, conprising: a first internally threaded
wel | head production conponent; 19 a sgpond wel | head production conponent,
sai d second wel | head production conponent conprising first and second
engagenent surfaces; a third structure, at |least a portion of said second

wel | head py géd \ﬂ@llhé‘é&fﬁfﬁb?l!&iioﬁ”&%ﬁjl@ @nt @aicﬂséédr‘r%ﬂﬂl?e&?h%d&ﬂéﬁ.t | oned

wi thin an opening i1n sald irst well head production conpohent, said third
st ruct ur e coonponesiticomprising first and sgoordengagément sirfacess adapt ed to engage
sai d second engagenent surface; a rotatable split lock ring conprised of
two external ly threaded sections, said  sections having an end surface,

wher ei n ata fhifkstryctie: at laasha Roxtien eksid Gesond wellhegd prpductionck ring are
dapted t 4t | @aity : : ducti
go?rgoﬁent gccgﬁp rot%n@ﬁ%%ﬁdﬁu&tﬁ% gelbg[ﬁ%ﬁ:'g%rsﬁgp?ﬁﬁg@%tni%@srilﬁﬁg%@ Osgfi |ton

I ock ring firet wellltedd pidustibn Beapopent]said thirdestrgeturerdoraprdsinglatthirdngl y engage
said end surface of sajd sections of said split lock ring wth said first
engagenent ergagement syriage dhatds adartad 1ornaage sRid serend epgagement , said
sections tﬂﬁﬁgﬁy securing said second wel | head production conponent to said
first wel |l head production conponent; a first seal between said second
wel | head production conponent and said third structure; and a second seal

bet ween saj gothtabié spit!Ibéle Aty RbAMHEEH O tweBREEIRANY Higadéd Jectidiy, daflt r uct ure.
sections having an end surface, wherein at least a portion of said sections of
said split lock ring are adapted to be positioned between said first and second
wellhead production components and rotated to threadingly couple said
sections of said split lock ring to said first wellhead production component and
abuttingly engage said end surface of said sections of said split lock ring with
said first engagement surface on said second wellhead production
component, said sections thereby securing said second wellhead production

component to said first wellhead production component;

a first seal between said second wellhead production component and said

third structure; and

a second seal between said first wellhead production component and said

third structure.

14. The device of claim 13, wherein said first, second and third
engagement surfaces are approximately perpendicular to a longitudinal axis

of the first wellhead production component.

15. The device of claim 13, wherein said third structure extends through

said second wellhead production component.

16. The device of claim 13, wherein said first seal engages an outer

surface of said third structure.



J

14. The device of claim 13, wherein said first, second and third engagenent
surfaces are approximately perpendicular to a |longitudinal axis of the
first well head production conponent. . The device of claim 13, wherein
said third structure extends through ai d second wel | head production
component. 16. The device of claim 13, wherein said first seal engages an
outer surfaee LAt A A0 & LT e i im16,
wherei n sai 3% i ?&? 8§\e’§F c?scr'%gﬁ§’iqg'tr‘1ée%ﬁ1a§%ﬁef5§sttse€lﬁ ?gﬁﬁ?{é/&?dngge(réggess f ormed
in said seqaotdllyvirld feeads forokdin said seopdwelihead prodilntiodexonysorentcl ai m 13,
wherein said second seal engages an inner surface of said first well head
production conponent. 19. The device of claim 18, wherein said second seal
is position a i Yiusk I j j iJ-d
structure. gg méeﬁgz&iecdgq{ﬁ'hﬂéé’iw%gﬁ éﬁg%??ﬁﬁgsggf?':@aﬁggw rsecond

wel | head suradedfisaid fistiwetlieead produetiohicongbneat.ween a portion of said third
structure and a portion of said first well head production conponent.

19. The device of claim 18, wherein said second seal is positioned at least

partially in a recess formed in said third structure.

20. The device of claim 13, wherein a portion of said second wellhead
production component is positioned between a portion of said third structure

and a portion of said first wellhead production component.




