SPLI T LOCKI NG RI NG FOR VELLHEAD COVPONENTS BACKGROUND
OF THE I NVENTION 1. FIELD OF THE | NVENTI ON The present
WO zemés7an i s generally related to wel |l head conpOUE04H040075
and, nore particu larly, to a split locking ring for
wel | head conponents. 2. DESCRI PTI ON OF THE RELATED ART
Gl and gas well typically conprise a nunber of
di fferent conponents that nust be coupl ed together.
For exanple, such components can include a casin
heaSPLITIOGKING RINGFORWEREHEAD TOMBONENTS
preventer, etc. There are many known net hods for
securing one well component to another. For exanpl e,
external ly nmounted cl anpi ng devi ces, that nmay be

act uat ed eitheanmGRtj[ml)l%E THERESVENTION Y, are
well known in the art. Suc evices are usually
1. rel pipvelor TP eNnviEReMoNnd expensive. There are other
net§Eﬂ%§1ﬂ‘7ﬂﬂﬂﬁﬁnﬂﬂﬂyﬂguch conmponents together. For
ex as.sh in Figur f LSt nent 12 is .
coufbfrerdt i b hebtrdhh Sieq B iRl ERRGRGY. ond midie partcu-
connect.ion 15. Miyre specifically, the flange 17 of the
larly; msp&bml&ﬁgﬁwgf@r ‘aﬂ@w@ﬂeomp%‘%@-w of the second
conponent 14 are provided with openings 19 wherein a
plurality of bolts or studs 20 and nuts are used to
secure the first conponent 12 to the second conponent
2. 14. DESERIPTHONOFBHERELATED aAKRXired to a third
conponent 16 via a single piece lock ring 22. The

si ngllangi &6 evdloGKichlly doRriftas nambeNbedifkent ic@mgﬁnéxﬁaﬂqat must be
is adapted to engage a surface 27 of a flange 28 of

. c . . | o 5 .
couﬁygé‘at t{??étﬁ& , P{H;Q{h l?,é'%xcltl -OEBﬁlpﬁhé}ﬂé EarPlifchide' £ Géfsn{é Réha 2 Christmas

eadi ngl'y coup

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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the flange 32 of the third conponent 16 via a
plurality of threads 30 (internal threads on thel ock
wo ego@&27mand external threads on the flange 32)CT/By2004/040075
t hreadi ngly coupling the singie piece lock ring 22 to
the flange 32, the first conponent 12 and second

0 ent, 14 are secur cou d o,0ne. anot her.. e. .
oo PR 2 i e BB g AR50 P e B Plive M pete pie
Figure 1 js that_jit st be physically | arge enough in
lock iﬂal&éﬁetp the flppge %%é]i’engﬁé C‘P‘Pﬁ&'@f@lﬂ lism% ggcong ﬁompn@%df*,are securely

t he upper flange 18 of the second conponent 14, or any
couplddetp oheanathers of the conponents 12, 14 as the single
piece lock ring 22 is installed. In general, this
design constraint requires that the flange 28 on the
first conponent 12 be | arge enough in dianeter, i.e.,

ovepsé pRfblent With thd alnglefe®i 1064 ﬁng DEaepikRakn Figi¥e 225 HBYit must be
be made | arge enough to be readily installed over the

[ t 4o T ' t,to0
phygleafy 1330 REGANT SARRARIOIA, dver ol o8 SBRIARR e he upper
ositioned over the first and secand co nents 12, 14
i oLt G0 SecOUT PoBSsmb b oraty oRieG TSES P CARPYPORGmEE 14 as the
. other things, requiring the use of an_oversized single
single quiece| lgelk Tingnd? minstalled. tIpgenengh thisrdesien eansiseink pagires that the
e.g., flanges 28, 32, are larger and heavier than
flangs8cbnathé Eirshicemphent ¢3 be larde emhgh i diametar, Cosoveysized, such that the
manuf act ure and handl e. Moreover, the requirenent that
sing1B ®icdk Mepkerinyl ZT thaly ®eknddengrgd 2ndehob b2 regdiBt invialled bt @ik first and
size can be problematic in sonme applications in which

secbff F:S‘m1b§neln{sn1 3eth spae ‘i"ecﬁl\f@}ﬂeﬁp{oemaﬁe %he siﬁgl%rbi@c% 1Rk Ring 22 large
mul tiple conpletion well. The present invention i's

e SEYE0 0 HRRYE 15 30 Sy 30 e v

r ntion I . RY THE | NVENT . .
prog{erons.e o}‘eI gpegg'lcgﬁ}%barr?oql% otEéJr things, I%C:]un'ﬁ"lg the use o% (ajr}loversued single

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

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

one illustrative embodiment, the device comprises a first internally threaded wellhead
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The present invention is directed to a split |ocking

ring for well head conponents. In one illustrative
weodosdésTent , t he device conprises a first interCEU$2004/040075

t hr eaded wel | headconponent, second wel | head

conmponent, at |east a portion of which is positioned

wi thin_an openi | n I I I d ppnent.... and .. .
contdrgi S65-BE S Mpad bbb e B Ao AR At 38 within an
external Ly threaded sections, wherein at. least a .
opegiie nghe 815t PRUREASaamaRREeR) e ralgiable SpBclock Fng camprised of at leas
posi tioned between the first and second wel | head )
twcoripoakn threaded seestamsewhersin #rleastiarngirijorc ofileeseetians of the split lock
sections of the split lock ring to the first well head
ring arRp@siohed betwe e thelfjrssatiseeoridiecliiead cdmpehdnteard rotated to thread-
conponent to the first well head conponent. |n another

ingly il Bkisk@icReRPdhdTERi lodkBng ﬁyﬂﬁeﬁr@mlll}ﬁe%ﬂscoﬁgfohélﬁtand thereby
internally threaded wel | head conmponent, a secon

sec%é%é'st%l%‘I?e%gnc?%ﬁﬁ’s%ﬁ%%xgﬁ%eﬁt?@ﬁfe f?%tﬂ;?ﬂfehie?&‘c p in|?h s

oned wthi openi ng I rst” wel ['head

conmponent, the second wel | head conmponent having a

flange, and a rotatable split lock ring conprised of

two externally threaded sections,. the sections havin%

an Bnenothpr fijpgratiyp embiodimgnt,) g devige semprises g irstpjaternally threaded

sections of the split lock ring are positioned between
weliliwad fcomponeach eomhwellledadivongponenipasdeast 8 parinradtvetieis positioned

to threadingly couple the sections of the split |ock

within'ih dpeningén the st wellhdadadmpongn,thetecand vasliegiecdnlysonent having a
end surface of the sections of the split lock ring

ﬂaﬂ’geE Bnd Rerotdia18 8pRNIdcR & i eanphise! MR e aeMRRY eReadddN&ctions, the
sections thereby securing the second wel | head

{_to .t ' (6] : . .
secORRRAY g sfipce, werel ERH PSRBT socliBnor i splt lock ring
a first externally threaded | head co nen an .
are B PR DoEHT D SHEBUE WP ROTPORSUpREL A ged fpthreadingly

external |y threaded first well head conponent, a second
couple thp sedions ap theesptit logk ringde theafiishpelllgad spmpepery and engage the end
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
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

threaded sleeve and the second wellhead component and rotated to threadingly couple the
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I's adapted to be positioned within an opening in the
internally threaded sleeve, and a rotatable split |ock
wo 2g/060npr i sed of at | east two externally threemes2004/040075
sections, wherein at |east a portion of the sections

of the split lock ring are positioned between the

secti%{%o&ﬂ@% lfﬁighgglﬁ?rgx?gi oetﬁle t%ggli%ﬁﬁg g'glteaﬂdgflf;ﬁ:%\gg %qdéﬁ!ele%? as(ejcure the second
t hesections of the splijt Jock ring to the internally

welihead sefaRorang i Be SRy “Fﬂé?go‘ipn%}@gﬁ’i“e t he second wel | head
conponent to the first well head conponent. In yet a
further illustrative enbodi ment, the devices conprises
a first externally threaded wel | head conponent, an
I ntlar yetl 4 Yurtther cididstehtisk eanisoditestadha devicgocphprikel & fi® externally
externally threaded first well head conponent, the

threaHEE VRGOS chRbBskn® &P YeRIaNO! @rdafédBRedditResdhgBNcEPhd to the
surface of the internally threaded sl eeve, a second

¢ . whi oh i

cx BRSO TRAE B R R, B dbrrbore omed
.internal hr eaded. sl eeye, and . a rotatabl e, spl.jt | ock

PG el OBl Mo Sekr e segoh M Blfag omponen, a
sections, each of the sections having a flange, . )

leasptpepeitign af WhigBtis adppfed ite beopositined axithinag epeningein the internally
split lock ring are positioned between the internally

threaliedsldad, shdevetatahld sphelwkaomgdcongirisbe afiatcloay dwe reikteamndly threaded
rotated to threadingly couple the sections of the

secidtlsi éach@Fkhd deBforisthalviig d MdreNahérgint b l80eporfib ©f theasdekions of the
t hereby secure the second wel | head conponent to the

Splig}({c?tﬁiél\éﬁrg E%@o&@%ﬁ%ﬁtthe WMiGh 8y thdadb® S LvePardAhE 5Q%3nd wellhead

ge on each of the sections is positioned in

con%rpg)t%ﬁrgtggﬂg %t?l{%{iet'o %hrr]ea.(a?ne 1i !clog&artﬁ%is\égttio%qbgfd h{é}e%};nlitoltfoglg ring to the

conprises posIti®onin t reast a por
i.n a second

. first well head co nent within an opgeni

mtqnm"@rﬁhaqaﬂgy lrruen g gt Yhieshrec Birprit welllad; qoppaagnigto the first
split lock ring conprised of at |east two externally ) )

weliligpd £@awonent, wherein at least a portion of the flange on each of the sections is

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
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.
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sections proximate the first and second wel | head
conponents, and rotating the sections of the split
wo wR/0687My t o t hreadi ngly coupl e the external | BCT/US2004/040075
t hreaded sections to the intefnally threaded second
mellhead conmponent and position at |east a portion of
S ng s I on e the fi .
sec gniii@ir e pB REPERe E UBGOL soterts padipnipg at least
wel | hea nponent to the second wel | head conponent
porfa%ioﬁ@rg Iyt iwsféibﬁ%ﬁ F%p@i?ebm@ishﬁp qpﬁ@n&épi?oaeceaﬁﬁmegf@ély threaded
positioning at |east a portion of a first well head
weltheaph eomponantt the dirstrwadihead aempeneat bavoga flasgerprsitioping a split lock
t hreaded wel | head conponent, the first well head
ringC osrpricedt ofhavieay teo fekangdly thoeadéd edtiogs praxirhate thedist and second
ring conprised of at |east two externally threaded

welBRa4 bORPomne hiiBtRatingahd sdchibnPodhs SARMELKRIJ t'aeiﬁ&ladmgly couple the
conponehts, and rotating the sections of the sp

ol

extorpiil, SRty icﬁi%ai‘% ém?ni‘ﬂi nferfe 258 a*é%lﬁ*ge%nammmm and
wel | head oo one S|t|on .at heast
Posiiog &l Jias'e PGLRM Bl oree e fuhetinen e MGy Jecdnd welthead

second wel | head conponents an end surface_of each of
compeacriscan eidssusiagnel eaghtoh dher sestions egaging tha flange s the 8aq wellhead

conmponent, the rotating of the sections being
congunentn ﬂRdotaltih'g bf theeseétians tbeing| doh ek doorih drecintst wellhead component is

securely coupled to the second wel | head conponent. In
sec@efyddupRd to tHelztorll waltheadrbeflporat., the nethod

conprises threadingly coupling an internally threaded

sl eeve to an externally threaded first well head

conponent positioning at | east a portion of a second

II L dTh%onﬁ)us?rg Ve M h MhefRl) (RPH F #om trﬂgs h{x]é Yl &zﬂ' Ichpling an

t hrdat eeve, posi oning a sp

f at |east t tern e ed sections.
mteaiag@ thizaded Heedp @Pr?énr%im?@gd@ﬁ% i wielbé a?ﬁ@nm?élem positioning at
second wel | head conponent, and rotating the sections
leass . poKtéons i 4 second keHhers componeriawithiglap apewip én theeinternally threaded
sections to the internally threaded
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

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

of a second wellthead component within an opening in the internally threaded sleeve, the
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sl eeve and position at |east a portion of the split

| ock ring sections between the internally threaded
wGehmeves7and t he second wel | head conponent, theP@bysS2004/040075

securing the first well head g?nponent to the second

wel | head conponent. In yet a Turther illustrative

enpodi t, the thod c rises.threadingly coupling.

seoffi M B ordpereEbayate & TGS Hogitiatiniet Spabe) FRE cofbrised of at
threaded first well head conponent, the internally

leagt iye g¥tetnady dugrded sestings praxdmatedhopwienalby thigadeddp@ieqnd the second
positioning at |east a portion of a second wel |l head

weltheap component.teach oftheapetiing daving tanenil stefacea hihd/ ratétingatie sections of
sl eeve, thesecond wel | head conmponent having a fl ange,

the RpH1 ldcRrinpgtoathsqaldigly 06dplé ithtgseetomy tosthied iafenadllyl Beated sleeve and
two externally threaded sections proximate the

positfinth Takd &/pdrib£8eed soliaBUeriRRISECHiDRs BRGOAF MG EMEAH threaded sleeve
conmponent, each of the sections having an end surtace,

[ e f | i K ]
and sSchAM ALl Mk 1R i shitocS R che pibd Eflgh the flange on
t hr ead s| eeve and position at |east a.portion of the
the J&m Sefifead! POTHBOSEE 15 n1aNen RAdRe CRRIRYSH YK Jugh time as the first
t hreaded sl eeve and the second wel | head conponent, the
welthead sompereat isoecunsd te terseenisl welthegd semperent paghaideas a portion of a
the first well head conponent, the rotation being
flange whieachedf the sédtiopsishpositiveedim théeounterborewel | head
conponent is secured to the second wel | head conponent
and at |east a portion of a flange on each of the
sections is positioned in the counterbore. BRI EF

DESCRI PTI ON - [ ' be
under st ood b;mry?;%m E'ﬁk{i‘w Si ption
t ak fé]ﬁelftﬁﬂll MQ§; F)b Qlﬂdéﬁ‘sttogdtb GBS the f&ﬂo%@/‘ﬂ&gﬁpﬁon taken in

in | I ke reference nunerals 1dentify |
I t d in which:, Fi. 1.1 i Ll
corfTRR Wik B SeraPrrdi PRkt B e

elements, and in which:

strativ

nee wrﬁ%idenﬁfy like

e

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

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

Figure 4 depicts yet another illustrative embodiment of the present invention.
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coupl ed together in accordance with a variety of prior
art nethods and techni ques; Figures 2A-2B depict one
WO bdoasés7at i ve enbodi ment of the present i nventPOIUS2004/040075
wherein the split lock ring i§ enpl oyed to connect
wel | head conponents to one another; Figures 3A-3C are
pl a nt. and cr.0Ss-s na Vj: . .
resgglclzl .Rﬁ% llI)l/\,/engiPn dRaus eﬁﬁlgl ﬂg t\fa\l}léllgr%h di d&yﬁlb{xs apd 6illtematlve forms,
split laock r| acc rdance th th resent
spepﬁ\;mhogﬁnergﬁ cg dage heeoiho }S,\gfly ggs 3aple Qn the drawings and are
illustrative enbodi nent of the present invention.Wile
herginedesenhedtin slgtails K shewdtbepindensivodahowrysr.tbati the elgsdription herein of
and alternative fornms, specific enbodi nents thereof
spebﬁ‘waenﬁmdhnesrh@i/smdnynmdab lieniatipligvention le thetrpawdioudes farms disclosed,
are herein described in detail. It should be

butWitBE ThRe4ty, 1heRafion IshdtcolBeallaRarficatibi) eﬁhﬁ"vﬁbﬂts Odnd alternatives
specific enbodlnents |s not intended to [inmt the

V )
fall ev@igllgﬁ R sfp?rltt%ﬁﬁ s@@é] : en ﬁﬁ/exlgtg)rn{% d‘ggﬁgd Q}Zﬁg apBéHdeR Uaims.
m)dl fications, equival ent s, and alternatives falling

wthin the spirit and scope of the invention as

defined by the a Pended clalns DETAILED DESCRIPTICN

OF THE | NV £ M PYEON £ kl (O

i nvention are descri bed beI ow. In the int erest of

c| allustyativeoembddimeetatafrthe invensinn sce dascribap|betront dhitbe interest of
are described in this specification. It will of course

clali®, agtpillefeatates df bh attubNinipiemégmineperaeycribéd mntisspedification. It will
actual enbodi ment, nunerous inplenmentation-specific

of %%e%e%ré&%ﬁéd ﬁﬁt rRae cfeQel@ﬁrHélﬁvcﬁ anh QueEHQLARSK I diment, numerous
speci fi ¢ goals, such as conpliance W th systemrelat ed

1mrﬁ&geiﬁ&§c%n-sﬁ)§§1tﬁrce&e% S qlscrgﬁﬁ tbﬁathJe Mke‘%@ t}% dleve\fﬁ{e\f%fegpgghc goals,

t on reover

ec Ied t hat ch el gpnent e fort m . .
such RO DY DRI Andh FLo Bl R g Shigh will vary

a routine undert aki ngﬁfor those of ordinary skill in
frompanedpmplamgntatignt taanpthgef Moregver,Hi willjbg @pprgeiated that such a develop-

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
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

artisans, such a special definition will be expressly set forth in the specification in a
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The present invention wll now be described wth
reference to the attached figures. The words and
w@bmasess7used herein shoul d be understood and PCT/US2004/040075
interpreted to have a neaninggconsistent with the
under st andi ng of those words and phrases by those
killed in the relevant, art. . ecia finitiong:of.
aefiyceh fageg P AoV oMa hiquiOSBP B Riss i s RBBiion for e
fromthe ordinary and customary neani ng as under st ood
eIy YOI PA3Ee 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
speci al neaning, i.e., a neaning other than that
under gdnerud, thy psdsentl i@derationi is alirected e b splislpek iralg that may be used in
definition will be expressly set forth in the

conhB&figlVasidhié AB11head OBPbA LS RNGHe NBIMBET AL Gdd HrdiRCthé Yerm “wellhead
and unequi vocal Iy provides the special definition for

% I : t 1.1 ] .
conigh Bl PEGARE o PRIGHE oy LR BHERST U RAET 0o
.connectin ar.i ou | | head copponents to,one,anaot her.
with ol jod gan ey inctyng hut Ao BanCEMRd R LTS wellhead
be understood to include any_ of a variety of_ devices
a Glyigtmagr Wee ok Blowoug preyienteron nssh e gasrile|d avellhepd) orirgg adapter, a
but not limted to, a casing head, a tubing head, a
comnedtbh@dol jainCretd. sAsmsll be eexognizéd bywhete peidedimt the artafter a complete
riser, a diverter, a wellhead or tree adapter, a
readiap o€ tHeQreseait Applikatjod, tHe, prédefit indéntitdnl rhayolee ¢rgploged waduple a variety
those skilled in the art after a conplete readi ng of

of $ullR WRIIBSRNonfRRENE X bANandthE, RIEHE @hlitj BYE R QP tHBMeRBt invention
enpl oyed to couple a variety of such well head

ma? ﬁg@%ﬁg{geﬁ otf?mﬁﬁﬁte %?e%‘é? efhlbsgﬂl% d’tﬁ‘gtf‘iuzdg laifetcl)lfhle%ﬁ %((}nlrl}%)({ﬁgn{gfto be joined

sent 'rnventron nmay

.pi eces,. Thus, the particular wellhead c opents to be .
usw?g)ﬁ-nﬁesahbgﬁcﬁ émlgi‘fg tgg pfetserrtdeygnlnpﬂ,goro € thgl%g;'P %rgggfnents ofb such a split
i nvention, or the nunber of segnents of such a split o
lock gaR, shorld nai s soasidered pdireidaiiondd theiprgsent i eatipe findgss such limita-

the present invention, unless such limtations
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
the depicted embodiment, the first wellhead component 50 may be, for example, a tubing
head assembly, whereas the second wellhead 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

limitations are clearly set forth in the appended claims. Figure 2B is a cross-sectional view
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are expressly set forth in the appended cl ai ns.

Mor eover, the present invention may be enpl oyed with
waabsses7fiace or surface wel | head conponents. ABCT/US2004/040075
depicted in Figures 2A and Zq) a split lock ring 40 of

the present invention is enployed to couple a first

of a\g%llilt F(he&t Cogp ISQ er{]s{a dleg, rﬁi dF Htse t%ncijng efthP S\¥e crﬁoong}gorhents 50, 60 to
onent 50 may be, for exanple, a tubing head

0n%@§§ﬁ%|y, wher eas the second wel | head conponent 60 nmay
be, for exanple, a casing head. O course, other
wel | head conponents may be coupl ed to one anot her
using the split lock ring 40 of the present invention.
ThuBiguteh 8 ApaCt are lar, fronpendfcrossrgectivaial sideoviees trespectively, of one
one anot her should not be considered to be a

illubtkdive @i dairRdnt R eheliphis Rtk rinpVANbS @B prétehtEifiPentidah In one illustrative
limtations are clearly set forth in the appended

em (1 B5: th'e:: SRt f(‘)clgﬁn %O%f‘fﬁeo ‘??r}\}eﬁtn&{ is fse@o tQ\lo Jectlons 40a,
R, wlel S fock Fok S0 AR5 RS ?%9 ol

stall 'S use
IIhead onents 50, .60 .to.on not her ure
4063 {Tonelir iy %entflpﬁvfioaﬁsdn%ﬁségv@e@% it dog é%gf the present
respectively, of one illustrative enbodi nent of the

inveiont mpsp bk cpmpgjsedoofgnorerthar, pwe setions iedesirerh e.g ihgffosections. The
illustrative enbodiment, the split lock ring 40 of the

spliptaek emig 40rmfdig present smventngr is sethpufed ofm Peedityorfthr@ded openings 44,
40b. However, the present invention is not so limted

eachftwiicls ptd dddpadkioriebgdvel@ thfealidte bt 4% and/ot B\seNEdréw 472y Only one
be conprised of nore than two sections if desired,

illuStréfive thiRh&R LY MaSset $Q8wSP e depffed innﬁﬁﬂlg 7K. tA" Blurality of the

present invention is conprlsed of a plurality of

thretaﬁéc{3 Bgrgqlfaor?%? e g&(:iflé) o%vo\/\’gécﬁlansaﬁ@a qgg%tfjge g@% lock ring 40.

recelve a Set screw

one illustrative,thread set screw 47 are
Thegeh supwd l??srﬂfléﬂf‘ Surgee ‘ﬁd ﬁﬁ%r‘%?&%ﬂ}edgtf’ NRRES HPULGR QY surface of the
bars 43 may be used to rotate the two sections 40a
ﬁrsﬂwllbqadtqq)@lg)ﬁpmﬁq when thensgt sgrew 47 is completely installed in the threaded

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

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

split lock ring 40. In one illustrative embodiment, the axial length 51 (see Figure 3C) of the
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The set screw 47 has an end surface 47a that is

adapted to engage a portion or surface of the first
wowdoshesad conponent 50 when the set screw 47 iBCT/US2004/040075

conpletely installed in the tgreaded openi ng 44. The

split lock ring 40 sections i‘a, 40b conprise a flange

Vi NG A toR r e 41. .a ttom surface..46 n
sl g 8 o e Pl A0 Gl PR e ACHE M 5 may have

.ment pi cted in. Figures. 2A an B, .the externa

iR S S TGS APPIOMIBREDY | Aich O nehes ANEPR atpalgd, the gap 42
threadi ngly engage internal threads 61 fornmed on the

betwiger direpretions Gg%énd:i‘@br@ thg)splif fpckheingidfirseedie approximately 0.125
enbodi nent, the threads 49, 61 are right-hand,

inch¢sarider tirea@vEhdlby $boay \Natda diametdrudtappioixirsatgliyt icinclaf Of course, the
approxi mately four threads per inch. The physical

preSénfBivdn€ibs sBbulldt bRl donsiderell asi 1fitdDtPh shREIRk&HBN40 having such
i nvention may vary dependi ng upon the particul ar

o) 50, AR S PROSPLS 901 i s
wi thstand the anticipated | oadings to be applied to

the split lock ring 40. In one illustrative
enbqdi ment, the axial _ length 51 (see Figure 3C) of .
t he i Tespest ko er?glb@élrﬁ%w%@alﬁbeé ip Faghrss o%ﬁ,r?azle@pya godtion of the

i nches and the flange 45 may have thi ckness 53 that
first aveljbeads easnpanspt dX inkeat led positighed Within dhe openiig defined by the second
installed, the gap 42 between the sections 40a and 40b
welllieat! enpphérit 00 cKherkafter4thenaxyerha lyathpeaded sedtvny 40a,14%b of the split
i nches. The threaded holes 44 may have a di aneter of

locR PIRE AW A8 tHREadide]ly Bhdhge@withHE SRernhile(HRERISE Phrtion\Thd &Rond well-
shoul d not be considered as limted to a split |ock

healrd: d%%tp%ﬂeﬁlaéﬁ ) ?M‘éﬁhii?@i ?:?8@[5 ttﬁ% %?[lﬁb(ﬁgﬁ?% Yphe o% %ggllih component

atrons are expre e appen
cl ai ith.re t tg the enbodinent depicted in
60, traty oS b EHRE birs 48 mgd Rair GFi0 e e Speriings 44 and used
wel | head conpagnent 50 may be positioned within the i
to rgihe §PitdprknEBe pRFtipRE4 e 40 as REPIrek ddusTeYOR dn¢ongipued until such
Thereafter, the externally threaded sections 40a, 40b
timgfas theeergipdurfaces 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
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

shown therein, a first wellhead component 80, e.g., a wellhead, is adapted to be coupled to a
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| ock ring 40 are threadingly engaged with the

internally threaded portion of the second well head
weowpossant 60. To threadingly couple the splitPdDU&2004/040075

ring 40 to the second conpongpt 60, a plurality of the

threaded bars 43 nay be inserted into the threaded

secOREVellEad éi’m%gxiedg%s d ‘%éa flgér%gﬁyfrﬂleth§$ér{16cidllggxlft o ﬂlgemally threaded

Sectl ons

C inued.unti.l such ti t he end. surfaces fo. .

SlequR o HITMRISER O G SESa Bnds SFOBIOY bl COBERE Vit P SRl lock ring
55 on a flange 57 of the first wellhead conponent 50.

40 ghthe ppiseat invankion Mprs spacifingly gbe intamplly theeadgd slgeye 75 is adapted to
tightened until such tinme as the first well head

be thesadogbntoupledi te thy epemblthsadt 8fomretion thdBrss eebBhehd component 80.
wel | head conponent 60. At that tine, the threaded bars

A chanteBdrd®7 [sSoRM&Dinf the Uppdiend 719 eRdrAhRAGE §188/e45. Note that, the end
Thereafter, the threaded set screws 47 may be

surﬁgé I7 o‘mﬁéjtﬂr de88 eEOJ ?9% V@ Qfte 4Ad Stfhck }gh&fe&@ Girst wellhead
til the en sur ace 4 e set screws

a surf ce or portion of the flrst wel | head conponent

"set screws 43 are enployed to further secure
the split lock ring 40 sections 40a, 40b in the
installed position. Figure 4 depicts yet another
illustrative enbodi mrent of the present invention. As
sholmitiallye thei sleeve 73 is threadinghe sdupledpo tem firgovellhead component 80.
wel | head, is adapted to be coupled to asecond wel | head
Theagrapdessnta géitior . d. the ssecorrie wellehd. cdmpdriens 7@ nibqabisiioaéd within the

an internally threaded sl eeve 75, conprised of

openftgsih MR intdMABABredfed diSev8TB! QRS thad 1150RBEKS Welhedl thmponent 70 in
the split lock ring 40 of the present I nvention. Mre

thlss‘glﬁgt%eftfgg %ﬂdlr{l % dogst 5tr191k71: 3511% tgﬁ'?l? ﬂ}fﬁécﬁ%? m;ﬁné Svith the internal

readi ngly cou e ext erna

thregdS TR t?% hEHTS, BRadetfatents hThe, SERF10ER TRggRg R 0a, 40b are

t hreaded sl eeve 75, Note that the end surface 79 of
positipaed feiveqn dhestesenbwsithead comaanenb 40 and the slssae ddr fThew the sections

81 of the first well head conponent 80.
40a, 40b are rotated (using the threaded bars 43 positioned in the threaded openings 44) to

COo

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
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

in the installed position. In some embodiments, at least a portion of the flange 45 of the split
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Initially, the sleeve 75 is threadingly coupled to the

first well head conponent 80. Then, at |east a portion
wmbooshes7zecond wel | head conmponent 70 is positiBCEUS2004/040075

within the opening in the inH?rnaIIy t hr eaded sl eeve

75. Note, that the second wel"head conponent 70 in

| S J tynat i Me: di pent..does not haye W

tock Hnd ekt 02 At SRR (RS RBor L BPpreacg eeve 75, as
76 in #he bpternally t hreaded sl eeve 75. The split

depifek i f1gWeSact i ons 40a, 40b are positioned between the
second wel | head conponent 70 and the sl eeve 75. Then,
the sections 40a, 40b are rotated (using the threaded
bars 43 positioned in the threaded openings 44) to
t hr Ehalpresdny imeupodrist dieecexdttearsplit locking eagefdr setdh¢adnomponents. In
40a, 40b with the internally threaded sleeve 75, i.e.,

ond Migustlivd eh®olinidnfgtiReaered SodPasestAbARY enteiall eMrdaBed wellhead
t hereby engage the external threads 49 on the split

co%n{ 5@900?19%{5&& % f on%gp at f%l],ﬁre& I;sop Id.t @%i@ﬁ‘lrisl é}%ﬁﬁﬁgé within an

n’the threaded eve 75. ock
segnent s-40a Ob, are rotated until, su tine as the
opedi b L ey iR} Arfon @i i s ilitable Alokk P BomptiSed of at leas
40b engage a surface 73 on a flange 71 of the second i
twwtpmliﬂ %6641363 r?éﬁt"n?o‘.”ﬁqiﬂjh%te‘ﬁﬁ‘%ﬁ@ Rortigm et ths) %eethné@:} the split lock
~ring segnments 40a 40b is continued until the first and
ring aereditipned hetsiger ieposieandssegand wellkwad cpmppesnits/ansoiotatedito thread-
to one another. The threaded bars 43 may then be

inglyecompdthe Ehetiomafof elie splhdodkhriggadethesfatt welllead cbrhponagnt @d thereby
positioned in the threaded openings 44 to secure the

secifélthé sdcBi& wellRehd%BRipoR& té R firdOhelinead Esmpdiehel | ed
position. In sonme enbodi nents, at |east a portion of

the flange 45 of the splitlock ring sections 40a, 40b
is positioned in the counterbore 77 in the threaded

sl eeve 75, .as .depicted,in Figurge 4. The .present .

o 1oBRe DS ottt B Bvich aRMRgSes R g gptemally threaded

wel | head conponents. | n gne illustrative enbodi nent, . .
wellhrad gamperent.ghiserat welhgad coppppgnty 3 A¢asy 2 pertion e gvhich is positioned

wel | head
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
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

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



10

15

20

25

conmponent, a second wel | head conponent, at |east a
portion of which is positioned within an opening in
wao bwshes7at wel | head conponent, and a rot at abl ePGpU$2004/040075
| ock ring conprised of at | eggt two externally
t hreaded sections, wherein at | east a portion of the
' t he spl i ' sitioned between .
trBRES FRESi Rl SoiBntn,a Febnd SRR AT A o TR of which
. to threadingly coupl.e.the sections of .the spljt |oc
s 392RE5dt gﬁé’%%&og?f voeﬁvméad%%w&oﬂme Hﬁﬁm?‘li%rdé@@éed Secve, and a
secure the second wel |l head conponent to the first
rotaighle |splitdlogk ringreamprised o @b199st twq pxtexnally ithisaded sections, wherein at
enbodi nent, the device conprises a first internally
leadther paxtiod ofethé kectbne @ifph eplit, loek smgoard pesitichehtetween the internally
conponent, at |least a portion of which is positioned

threddédsRe N aRP Y St@ond) weellkealdi dosiponeht Ariagbtaed RO iREddindl Rouple the
second wel | head conponent having a flange, and a

. . |.
secli IR SRR A L EERTRIE AR R ond MY EIBY WA the second
erein_at | east portion of the sections of the
wellisad fompoent ?%%‘eﬁ% %e(gli‘fxf‘fcé)ﬁéndmﬁgtt ween the first and
second wel | head conponents and rotated to threadingly
coupl e the sections of the split lock ring to the
first well head conponent and engage the end surface of
t helnspest & dhghesf illublgatiyg| ¢mbddimknty ithey davices térapfisearaydirsrexternally
the second wel | head conponent, the sections thereby
threadediiweabihesich @ omponsi, welihteradly cithrgaded slecve thiradihglyStoupled to the
wel | head conponent. In a further illustrative

ext&ROH HFBMed firSeweitag RofPOREHtSBS decvi Icdpeingdébdn¥erbore formed
t hreaded wel | head conponent, an internally threaded

adjgeefiCif elth F‘ﬁ'g’% N e ﬁﬁaﬂ%lﬁd tHrOadkl %%:?%g/ééle{ %gg%d/ w%[lﬁ@a%e&mponent, at

Irst we conponent,” a secon conponent,

t | east rtion of icgh is.adapted .to be . . .
eafh g pETRhGE Riich: 8 RPra i o iR TR ilibrambhepine in the intemally -
t hreaded sl eeve, and a rotatable split lock ring
thre@g% pleeves apd a gptajablessplip Mké;&gé‘,qngr}syd ohatlsas dwo externally threaded

sections, wherein at _ _ .
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

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

sections proximate the first and second wellhead components, and rotating the sections of
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| east a portion of the sections of the split |ock ring

are positioned between the internally threaded sl eeve
waosnésg7second wel | head conmponent and r ot at edP@DUS2004/040075

t hreadi ngly coupl e the secti?ns of the split lock ring

to the internally threaded siéeve and t hereby secure

t he. second wel ] head conponent to t first.wellhead .
tng, s Ee 1, rbER e CRRL: B o frenl et SEOE Y e imtermatty
the devices conprises a first externally thread . .
thigadadrsegend: v rflomporentand Resitiop at H?Q@éééﬂ”’%‘?‘b@gg’e split lock ring
threadingly coupled to the externally threaded first
seqtiing Hetiweenothsofiesh tand t seeorsl avsllbeasonpmpasients, dhereby securing the first
counterbore fornmed adj acent an. end surface of the
wdllht&d componeitto eladedond weNieead @omposnd wel | head
conponent, at |east a portion of which is adapted to
be positioned within an opening in the internally
t hreaded sl eeve, and a rotatable split |ock ring

COMpI | 0 a t t d. oo

coch sRERer St REEhbOMRCAY (B M SHERSES posiioning at least
wherein_at | east, a portion.of the secti.ons of the

porki of & Gk eThgacs FerbRencnt RinaB GPRBIER if HoSTRPS gAYy threaded
t hreaded sl eeve and the second wel | head conponent and i

welihead cemperent.Hhe ddstiyelihead gpmponenk hawng pdlapgefposiiening a split lock
split lock ring to the internally threaded sl eeve and

ring hempiisedsecatrleast oo satcomdlyvibidatiedh sectionp priearnate ghe iest and second
first well head conponent, wherein at |east a portion

weltHeali BEmpbrAGe arotaily thé sdcliensethé SR lock rixpstotthreadifigly Rouple the
the counterbore. In one illustrative enbodi nent, the

exteFRANP GhEQIR' 38 P A5 Ithd FRERGIALihle8ARE s@oR@TWéIfRa@ cofhponent and
I rst wel |l head conponent wthin an opening in a second

f
posét{)}{nieatrt Tﬁ%lgtlcei\ipgrg&? 89&1@ sﬁﬁt! llgg? %?g ge%qusn&{ﬂ&fﬁr\gt%g 'ftrét%ﬂh ?«%ﬁﬂd wellhead

rrng compris eas externa

t hreaded s ctg%ns rogi te the first, ag%%ﬁecond lhead
COmPANEREAR YrAYEIREN PECacH 104 teotestioniPnensing dis Hags ogrthprst wellhea

split lock ring to threadingly couple the externally )
companeris ¢ reaEing oh thetssctidns beingeioptinyed until the first wellhead component is

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
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

component to the second wellhead component.
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t hreaded second wel | head conponent and position at

| east a portion of the split lock ring sections
whaieex17t he first and second wel | head conponertBUS2004/040075

t hereby securing the first Mﬁllhead conmponent to the

second wel | head conponent. >anot her iIIustrative

TR BT B ROAM SR iy i

Qpeni econd internall threaded mellh

an egtﬁﬁeﬁgnt!“eaaﬁi Ve (1o | iRl HpeaeAt lﬁa\/wﬁ&lesd component, the
flange, positioning a split Iock ring conprised of at

intqreailyt threadebsieeverhaving a ¢quatedleate Sermtcddhereim, pasitieniag ehlgast a portion
first and second wel | head conponents, and rotating the

of 88edandnseltifead ROMPphert Witk ahi digning inhtheddichglly thrsadd sleeve, the
the externally threaded sections to the internally

sechitl QRABChISREPHheHChdvirgAd fﬁlﬁ?@%ﬂﬁﬂfonﬁ&da BRISt fob®© Rindtcomprised of at

| east a portion of the split lTock ring sections

lea&‘r?]\g exie Fntahg tﬁffzg E&g%ré ?&Bﬂqa@qhé fﬁ?qualépt'ﬁpe%ﬁgfﬂi?eve%ﬁd the second

e sections en

e on the fj wel L head . t he
wellhel EmBgednt g Bifh%gse&tm%ﬁ & e . o Gating e sections of
wel | head conponent is securely coupled to the second
the \gelit sk gingoteptweadingly qouple the sretony to therigiernadly threaded sleeve and
enbodi ment, the nethod conprises threadingly coupling
position atlestempdrtion hf thadplit lstleBngsdctionnbatweer thalintyrnally threaded sleeve
threaded first well head conponent, positioning at

and thasécoad p@ilheacodhponehte drnshdwatfhdrs a6 the sgatioas tngalgingithe flange on
an opening in the internally threaded sl eeve,

the P31 WePREQ cEmpPdilent, hBCHtdtioR %&mt’)hﬁ}ﬁ%dountﬁt sucRaShe as the first
two external 'y thréaded sections proxinate

t he
wel'll{etag Ql%h%)?(entt hgds%ggr%g 1o h% \é on%r\gelgﬂ%gd e6H ?Qx?eh Fﬁel?%t 8 cﬂgrtlon ofa

tating e sections o

r|n eadi n couple 1 he sectipns to the

flargg greﬁ% oihe arcslels reptBudt iihe FOREPOR ot | oast a
portion of the split lock ring sections between the
internally

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.
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.
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t hreaded sl eeve and the second wel | head conponent,
thereby securing the first well head conponent to the
waemene7nel | head conponent.In yet a further PCT/US2004/040075
illustrative enbodi nent, the thod conpri ses
t hreadi ngly coupling an integﬁglly t hreaded sl eeve to
an externally threaded firé head conponent, the
internally threaded sleeve—Léiﬁk% a counterbore forned
t herein ositioning at least a portion of a second
WHAT ISdabARED nent within an opening in the internally
t hreaded sl eeve, the second wel | head conponent havi ng
a flange, positioning a split lock ring conprised of
at least two externally threaded sections proximate
t hel.i nt eAriglicy, dohipeisihgd sl eeve and the second wel | head
conponent, each of the sections having an end surface,

and, iR fhéhally (hecadBs WelRdRbmipbRertp! it lock ring to
t hreadi ngly couple the sections to the internally

Lhr eauaas| ke 20RpBASL iORaEls bERSH o BREL i BoSfoded®within an
split TPOEK r1ng secProns betthedh e i nterna

t hreaded sl eeve aﬂg_the econd wel | head conponent, the

end sur f HEBDEJR SEADTY I PERLCUPRITGTRE™ he f | ange on

the first wel|l head conponent, the rotation being )
cont irpfalileusnlit|loak, sing tqompriaed (o et flgast twoeexiareally threaded sections,
conponent is secured to the second wel | head conponent

and at |ehstinaat peast a portiof ofi sdid aemgensnf sad bplaflo¢ckweng are positioned
sections is positioned in the counterbore. The

par ti cul getweerbet finhed sicefd GeRBeadROMPoAds and rotated to threadingly
illustrative only, as the invention may be nodified

and pr ac&jugfe?%aiid" Sé&l&flf IBF Bfid Rpfit RAKIMR! t%rk_raim{.kﬂ &eblhead component

apparent t ose skilled in the art "having the

benef it é’r{d %h*e‘reebtg CRGNLNGR DOLEh rlven’ﬁgéd X AR (55 Nid_first wellhead
process Steps set” Torth above nmay bBe pertorned in a
different order. Furthernore, no limtations are
i nt ended®¥PPRY- detai | s of construction or design
herein shown, other than as described in the clains
below. It is therefore evident that the particul ar
enbodi nents di scl osed above may be altered or
2. The device of claim 1, wherein said first wellhead 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 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 ring
comprises at least one threaded opening and said device further comprises a set screw
threadingly positioned within said threaded opening, an end of said set screw engaging said

second wellhead component.
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nodi fied and all such variations are considered within
the scope and spirit of the invention. Accordingly,
wa bespesatect i on sought herein is as set forth PAT/US®04/040075
cl ai nms bel ow. CLAIMS WHAT IS CLAI MED: 1. A devi ce,
conprising a first internally t hr eaded wel | head
onen seco ad .conpon
poﬁ)l on o]? V\?}“%eho glabncl)5| tﬁ’(?ﬁeé?j G ﬂfﬁalgﬁe%t%lﬁ, iﬁa%nSpht lock ring
said first ME|£W§ g nponent; and a rotatable split
compgisgs 2 Rgralighpt ¢ fOPSRINgs 28¢ spifodeyigeciusthiey gomprises a set screw
t hreaded sections, wherein at |east a portion of said
threadinglyopesitigned avithin ghah off swick phiraliy af ghrgastsiltopemiags, an end of each of
between said first and second wel | head conponents and
said st aérews engdghreesatt segdnyd welllplad cemponepect i ons of said
split lock ring to said first well head conponent and
t hereby secure said second wel | head conmponent to said
first well head conponent. 2. The device of claim1,

vvhe(g ein ’fﬁé %e(/ L S$f WE Igh?,aqm%%fp os@?cp tintjet%aﬁ? | ﬁ;‘x%aagd fﬁrg{nwellhead

a group consi Stl ng

ead and a . 3, The device of
CO“W%‘F%H A Sig egtee@wg feierib atten Efn%wt splig ﬁg@j b e comprised of
froma group consjsting of a mellhead ariser, a
ACMHE thiends baving a@itsh of anpaeximatedy four threads pevingk of cl ai m
1, wherein each of said sections of said split |ock
ring conprises at |east one threaded opening and said
device further conprises a set screw threadingly
POST.t i onEkk déviidel of chaindl , twHeesifl 88ld p&midrvgeilhasnd edtipdfent has a flange,
said set screw engagi ng said

and an end surface of each of said sections of said split lock ring engage said flange on said

second wellhead component.

8. A device, comprising:

a first internally threaded wellhead component;

a second wellhead component, at least a portion of which is positioned within an
opening in said first wellhead component, said second wellhead component
having a flange; and

a rotatable split lock ring comprised of two externally threaded sections, said sections
having an end surface, wherein at least a portion of said sections of said split
lock ring are positioned between said first and second wellhead components
and rotated to threadingly couple said sections of said split lock ring to said
first wellhead component and engage said end surface of said sections of said

split lock ring with said flange on said second wellhead component, said
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second wel | head conponent.5. The device of claiml,
wherein each of said sections of said split |ock ring
weowpnesses a plurality of threaded openi ngs aneCBEES04/040075
device further conprises a s?g screw t hreadi ngly
positioned within each of sairl plurality of threaded
openi ngs n end qf each of said set scre engagi n .
sai d SectRioe ISR d SEHRpBrERT  sceondrpiligeR camBpmeay dpysaid first
1, wherein said internally threaded first well head
conponenteldiisad §amaoRSHt-er nal |y t hr eaded sections of
said split lock ring are conprised of ACME threads
having a pitch of approxi mtely four threads per inch.
7. The device of claim1, wherein said second wel | head
conponenThdés/ic dflchi@es, whieetimbaie Midst Sislthaskcafipoaentis 8élected from
said sections of said split lock ring engage said
a gloLpoORiRMe Ry IRERN T rivel, h kAt ROMARSNLInG hedd. devi ce,
conprising: a first internally threaded well head
conmponent; a second wel | head conponent, at |east a
portion of which is positioned within an opening in

said, first l.I head conponent, said seco | | head .
conbnentindtHisy SaC i Rpemeisad stheadapr Dedpepmbpask s selected
ring conprised of two externally threaded sections,
from g groupeansistng pby Welhesd, @HePrsuedsiecheadgad aitybing hdadast
a portion of said sections of said split lock ring are
positi oned between said first and second wel | head
conponents and rotated to threadingly couple said
sectl.onsTiRf d&atedoSplaint 8| dhkrein BELH 6f Sedd dedtiohs lof said split lock ring

wel | head conponent and engage said end surface of said
coniyftfebd ANSeRf oR@itHreaded opening and said device further comprises a set screw
threadingly positioned within said threaded opening, an end of said set screw engaging said

second wellhead component.

12.  The device of claim 8, wherein each of said sections of said split lock ring
comprises a plurality of threaded openings and said device further comprises a set screw
threadingly positioned within each of said plurality of threaded openings, an end of each of

said set screws engaging said second wellhead component.

13.  The device of claim 8, 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.

14. A device, comprising:

a first externally threaded wellhead component;
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split lock ring wwth said flange on said second

wel | head conponent, saidsections thereby securing said
wosmesrd7wel | head conponent to said first wel | PeEadiS2004/040075

conponent. 9. The device of chgim8, wherein said

first well head conponent is selected froma group

consdrsintdiflalff tieatRl! M3 1thféaﬂiin§81r eolffaléaaﬁil\ﬁégd rh%?e@nﬁflg)gth?eaded first

tubi ng head.” 10. The device of ¢laimS8§, reln sa

second nt is selected froma group
consist?ﬁ&hggagc@gﬁﬁﬁggd, a riser, a casing head and a

tubi ng _head...11.., The device of clajm8, wherein each .

of  ShEORLERHIRHY PO & rt 2 poriomat YD isHREed fabe positioned
| east one threaded opening and said device further

conpr i sesVithia ah operipgyin saidiatareadlyythisaddd slesyerandi t hi n

sai d threaded opening, an end of said set screw
engagiateatslaisplis émbndngvebmpesal obapdastntwo tRternbll® threaded sections,
device of claim8, wherein each of said sections of

sai d spl ivhereis t Iehi1G [RAG bS@SI SecRbiY & dald sl 1cR R Elpositioned
openi ngs and said device further conprises 'a set s remP

t hr eadi NQeivdRShidl iBREH] .tené@%cfﬁg&e%d%@jddseg&gﬁé ?’lehﬁééd component

of threaded openings, a each of sa

SCrews e'&ﬂé‘%tﬁ%pgt? Irtn ggc%agln ?cg}ﬁﬁfelssg}e sqqcﬁglgsrp %%eal?(i éplil’tglbck ring to said

The device o

threaded.firs | | head conponent and said externally
t hr eaded 1@8@?&%}3@6%‘23 §§F¥F gl thereby eqeurs saifl sacend wellhead component

conpri sed of ACME threads having a pitch of

appr oxi miR &q firsswellheadecatpopent. i nch. 14. A devi ce,

conprising: a first externally threaded well head

conponent;an internally threaded sl eeve threadingly

coupled to said externally threaded first well head
compénentThe device of claim 14, wherein said first wellhead component is selected

from a group consisting of a wellhead, a riser, a casing head and a tubing head.

16.  The device of claim 14, wherein said second wellhead component is selected

from a group consisting of a wellhead, a riser, a casing head and a tubing head.

17.  The device of claim 14, wherein an end surface of said sleeve is positioned

above an end surface of said first externally threaded component.

18.  The device of claim 14, wherein each of said sections of said split lock ring
comprises at least one threaded opening and said device further comprises a set screw

threadingly positioned within said threaded opening, an end of said set screw engaging said

second wellhead component.
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a second wel | head conponent, at |east a portion of
which is adapted to be positioned wthin an opening in
wa@ asod/ossTr@r nal |y t hreaded sleeve and a rot at abCBUS0#/040075
| ock ring conprised of at %t two externally
t hreaded sections mhereln at®l east a portion of said

sec ons sald it Ioc rin one
bet en g 86‘”?& 8r Elaml tWr %%H’e%‘ gl gegglglssﬁﬁﬁmésa%os aid split lock ring
second IIhea %E%nent and rotated . to threadlng

COTBRYIFSF & g yraits e 1ﬂi‘f6 otpeainey g said feyige Furthgr comBHseg a set screw
internally threaded sl eeve and thereby secure said

threadinghid powitioned awitlin epenehsaid plusality of ithrsadedeipehiags an end of each of
conponent. 15. The device of claim 14, wherein said

said bt Strewe lehfepiieh addnrcomdhveillseadebmpbaehtf rom a gr oup
consisting of a well head, a riser, a casing head and a
tubi ng head. 16. The device of claim 14, wherein said
second wel | head conponent is selected froma group

Con§6 sti e Qi Yllf}e V@' élgig'gqﬂf @vhe#eﬁ? aldalngeiﬁélﬁﬂggﬁgd as'ﬂé%v@ and said

tublng head. vice o erein an

syrf of . sai .posi ti oned nd ‘
exEapt e siotgns of st SRSt iRg Sie oBiea B ASIE ffeids having a
18. The device of claim 14, wherein each of said
pitdeeftappioximptely fpur @{iﬂaﬁ% PETaRHL 1 i ng conprises at | east
one threaded opening and said device further conprises
a set screw threadingly positioned within said
t hreaded opening, an end of said set screw engaging

sai gl1.secOhél deeict hfaglaig® Mao RetRteid SaidT kot Weelthead colmpbiient has a
14, wherein each of said sections of said split |ock

flafdeNShEHBHd S8Mc@ oPEthAfIshi REtidlogastiadpRiPrik ﬁﬁé effMEes said flange
sal d device further conprises a set screw threadingly

ongﬁék&mﬁg%%nﬂ&uﬂiﬂlﬁﬁ&ﬁ of said plurality of threaded
openi ngs, an end OF each of

22. The device of claim 14, further comprising a counterbore formed adjacent an
end surface of said internally threaded sleeve and wherein at least a portion of a flange on

said sections is positioned in said counterbore.

23. A device, comprising:

a first externally threaded wellhead component;

an internally threaded sleeve threadingly coupled to said externally threaded first
wellhead component, said sleeve comprising a counterbore formed adjacent
an end surface of said internally threaded sleeve;

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

within an opening in said internally threaded sleeve; and



said set screws engagi ng said second wel | head
conponent. 20. The device of claim 14, wherein said

wo nbgeaszdol y t hreaded sl eeve and sai d ext er nal IPRCT/US2004/040075
threaded sections of said sphijt lock ring are
conpri sed of ACME threads having a pitch of
appg oxi inb REEPASe S at 1R twPdterhBify HRHIES sQions, each
cl afrl ?n&at%;gfe\%\,h}étr%?%hggi g&gecond E%/ve‘fhlgﬂg\é\d c%rrpgynent hag alons cac
flange, apd.an end surface of each.of i.d i of .
said spl PFSE\‘%E%%P% Vé%%glé‘%g%ﬂ Al gtngegétoa Ogg%)%gpéalg sections of
second wel | head conponent. 22. The device of ¢laim 14,
further sadpplitdprgring asoskionsd Eetf’VGF’Fré%ig éﬁf%ﬁ%ﬁ“ﬁﬂ%ﬁ sleeve and
end surface of said internally threaded sl eeve and )
wher ei n sid | seasitd aveplbead gpmpénent fandntpsatedh tgathgeadingly couple said
sections is positioned in said counterbore. 23. A
devi ce, csfiphd 6f sidd splitflocls tingxd edidahieynallpnieedded sleeve and thereby
wel | head conponent; an internally threaded sl eeve
t hreadi ngl £ 0HR! s8EbddOwe Bhehd SodnSoneht ¥ sdid Fastedellihdadt component,

wel | head conponent, said sl eeve conprising a

count er bog e fnogtggagsa gg;loﬁ?o%n&f Ay ﬁﬁ%ﬁz’%\%@? ﬁfe g%d $&i8ns is positioned

internalr&e?hre eeve, a secC

conmponent, at |least a portion of which is adapted to

be positpbﬁ%%cww*ﬁéﬂean opening in said internally

t hreaded sl eeve; anda rotatable split |ock ring

conprised of at l|east two externally threaded

sections, each of said sections having a flange,

whepéi n Theldesist of qomt 2Hrwhdremasaid Siest waliwadcompprent is selected
split lock ring are positioned between said internally

frobd 4 pRdp dosdigmgefanikihaid] asRenadayst hbwdasd aaupiagaeid. and
rotated to threadingly couple said

25.  The device of claim 23, wherein said second wellhead component is selected

from a group consisting of a wellhead, a riser, a casing head and a tubing head.

26. The device of claim 23, wherein an end surface of said sleeve is positioned

above an end surface of said first externally threaded component.

27.  The device of claim 23, wherein each of said sections of said split lock ring
comprises at least one threaded opening and said device further comprises a set screw
threadingly positioned within said threaded opening, an end of said set screw engaging said

second wellhead component.

28.  The device of claim 23, wherein each of said sections of said split lock ring

comprises a plurality of threaded openings and said device further comprises a set screw
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sections of said split lock ring to said internally

t hreaded sl eeve and thereby secure said second
wovmbd/deezd conmponent to said first well head comoanen004/040075

wherein at least a portion ofysaid flange on each of

said sections is positioned in said counterbore. 24.

thrERBn oS RioREd Witﬁhﬂ%a%ﬁ’of\é@ﬁ;ﬁhﬁlit}géﬂthf-éaﬁéd oé@ig&?%&’ end of each of

conmponent is selected froma gro consi st a

| i ng_head and a tubing head.
safffel $FA% bR ARG ENRIE, o' cecond

wel | head conponent is selected froma group consisting

of a wellhead, a riser, a casing head and a tubing

head. 26. The device of claim 23, wherein an end

sur Pce dhesdavipespleelpimi 23, pulsirein ovaed intboaldy dhreaded sleeve and said

surface of said first externally threaded conponent.
ex@nallyHbreddnd setiafs afl saidnapliockhrmpeire) ceaphisedfof YRCME threads having a
sections of said split lock ring conprises at |east

pitonef ifpreasatl phriniiieaddper mehd device further conprises
a set screw threadingly positioned within said

t hreaded openi ng, an end of said set screw engagi ng
said second wel | head conponent. 28. The device of

cl ai, 23 wherei n _each sai d sections qf said split
I ocl%mri ng he o%ﬁ'}cles fgc%"fiﬁ?r’ a‘i%etr?no?al KPP ege@lﬂf’é‘ﬂi ‘??é‘g’onem has a
ﬂands id devicge further_ copprises a set ) )
8gS ANt AR &4 ﬁwgw a5l plowrksegtions of seikyplipfockging engages said flange
plurality of threaded openings, an end of each of said
onsad sseandweclibagthemppnsai.d second wel | head conponent .
29. The device of claim 23, wherein said internally
t hreaded sl eeve and said externally threaded sections
of said split lock ring are conprised of ACME t hreads
havisng aApme@bd ondPRIgXxi mately four threads per inch.
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 sections
proximate said first and second wellhead components; and
rotating said sections of said split lock ring to threadingly couple said externally
threaded sections to said internally threaded second wellhead component and
position at least a portion of said split lock ring sections between said first and

second wellhead components, thereby securing said first wellhead component

to said second wellhead component.

32.  The method of claim 31, further comprising positioning a threaded set screw
in a threaded opening formed in each of said sections of said split lock ring until an end

surface of said set screw engages a portion of said first wellhead component.
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30. The device of claim 23, wherein said second
wel | head conponent has a flange, and an end surface of

WO eashesif7o sai d sections of said split |ock rinBCEUgHDE840075

said flange on said second weRjhead conponent. 31. A
nmet hod, conprising: positioning at |east a portion of
a fiX3st Vithe inethdd adrgmedt, whdréinrsafinstopeniratgtingsad sections of said
second internally threaded wel | head conponent;
spRORICk IridB| Jdehpdis dshidnﬂ?a fhiréided BAPM S@fkAakd @f)eﬂiﬁg‘ﬁﬁmed in each of
two externally threaded sections proximte said Tirst
lJ.fae e . tatj ai d
o RO 8 SRS O ARR R Ninf Aoldk Bt T ofl g bars 10
.said exterpal |y threaded. sections to said internally
th?ﬁ¢%§ﬁ%ﬁS@géﬁﬁ%nﬁﬁfngﬂﬂugﬁﬁﬂHﬁént and position at
| east a portion of said split lock ring sections
between said first and second wel | head conponents,
t hereby securing said first well head conponent to said
secdrid welhehmettiod ofiptaanil, v@Rreil seidnitsh edilhdadcdemiponaddt, is selected
further conprising positioning a threaded set screwin
froan & r@pcedsioNene owEliiead,t riddr,228ing he sl S@6IHgQRad.of
said split lock ring until an end surface of said set
screw engages a portion of said first well head
conponent. 33. The nethod of claim 31, wherein said
stepOf r ' sal,d _sections of. said . spljt lLock ring.
comlcjé’r5 i ses:ﬁl %gé%tﬁ&o%fﬁ%m; f’rw%eé%iaaa%ﬁcqnﬁ ‘gelpﬁ?‘heﬁ%'%onengls selected
openi ng for.med in each of said sections of said split
ffq"ge r%f%%r?gn%mta’ga%% ‘yaﬁ&ai FrEep & qaging fexl 4 atybipg head.
threaded bars to thereby rotate said sections of said
split lock ring. 34. The nmethod of claim 31, wherein

said first well head conponent is sel ected
36.  The method of claim 31, wherein said internally threaded second 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.

37.  The method of claim 3'1, wherein said first wellhead component has a flange,
and an end surface of each of said sections of said split lock ring engages said flange on said

first wellhead component.

38. A method, comprising:

positioning at least a portion of a first wellhead component within an opening in a
second internally threaded wellhead component, said first wellhead
component having a flange;

positioning a split lock ring comprised of at least two externally threaded sections

proximate said first and second wellhead components; and
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froma group consisting of a wellhead, a riser, a

casi ng head and a tubing head. 35. The nethod of claim
wa2005wks7ei n sai d second wel | head conponent | SPERUSTINE040075

froma group consisting of a Qpllhead, ariser, a

casi ng head and a tubing head® 36. The nethod of claim

31, erein,said internally threaded secand, wel | head.
conff;g%glrgt saidh §eLny Oéﬁgfﬁ%lrﬂ k?glf H%a@egl’esagﬂgilyo ﬁguljg? said externally
said split lock ring are conprjsed of ACME thread

havi ng athssaded sestionp i e mrjerdplly thygaded ﬁﬁ@&éswﬂﬁ’rea‘? Repponent and
37. The nethod of claim 31, wherein said first

wel | headpositipoatderst o pertianfof arideplitdnck ting sevtionubdtween sid first and
each of said sections of said split |lock ring engages

sai d fl aggendwelidad chbinpshents;lahkad durtasepdeasi of s3fl seétions engaging
nmet hod, conprising: positioning at |east a portion of

a first weh |fﬁﬁ?éj ofi QIROARD tvelthtdd BorAPorRRE ¥hfd0rotddind of said sections
second internally threaded wel | head conponent, said

first e éigg %gnt?nggaolﬂx%ﬁ].tsaﬁaﬁfsp Ue hFACPQ(%S?OI‘EBIS b LoDt 'fSP coupled to
a split I'6ck ring conpri'sed of at [eas WO ext &f nal y
t hreaded secti ons [ imate said first and second
melIheads%gﬁﬁﬁﬂgﬁFﬁ,&éﬁ@FEPE?ﬁng sai d sections of said
split lock ring to threadingly couple said externally
threaded sections to said internally threaded second
wel | head conponent and position at |east a portion of
sai 89.spl The hethodrifidaisets, i forikermempeisimggmisdiohingst thagaded set screw
second wel | head conponents, an end surface of each of

in & ArdadeACopenity PRGN gachadlsdid 38@RNO BT Saiddsplit &k ring until an end
wel | head conponent, said rotating of said sections

surPRk 39 szﬁ&’ Qétis&léﬁﬁeélﬁﬁ%é.sla poriish &f aftf fildBIEINRAd c6RAPBRGENT 1S

securely couple

40.  The method of claim 38, 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.

41.  The method of claim 38, wherein said first wellhead component is selected

from a group consisting of a wellhead, a riser, a casing head and a tubing head.

42.  The method of claim 38, wherein said second wellhead component is selected

from a group consisting of a wellhead, a riser, a casing head and a tubing head.



said second wel | head conponent. 39. The net hod of

claim 38, further conprising positioning a threaded
wWaetsnHes7eev i n a t hreaded opening forned i n eachCDUSERI/O40075

sections of said split lock ring until an end surface

of said set screw engages a rtion of said first

ﬁlelﬁ .ieﬁdgﬁ? gggtgg(gto& cﬂ%m gg,e ﬁggtgeglg gsaglg gﬂ:%i y gﬁfeg%eiddﬁrst wellhead

split lock ring conprises positioning a threaded bar i
compongnt ARG said dexigrarliDh grreasiedesactions exfcyrich splitalogk swgt arg semprised of
of said split lock ring and applying a force to each
ACME slaeatistHay macguitchanf spproxintesel g fyur timead sepes ancli. sect i ons
of said split lock ring. 41. The method of claim 38,
wherein said first well head conponent is selected from
a group consisting of a wellhead, a riser, a casing

head, and A3, L#b! Ao 42. The method of claim 38,
5 4.8N0 A8 EHMBE nprcihe:
wherein sgpd secoﬁgﬁmeﬁlhead conmponent is sel ected

cas g RSR aRRT BhRRg e AptGe SREvs o paBlm By yeaded firs

38, wherei s%id internally threaded first well head
conponenﬂwgh%‘éﬁpﬂmé?ﬁérnalIy t hreaded sections of

said split lock ring are conprised of ACVE threads L
hav pesitienipg atleagifa pgrpien ol aeseeind Welllicad [spampeanens ayithim ap opening in
44. A net hod, conprising: threadingly coupling an

I nt er nal kaid idtermallipthreddedsleetep an external |y threaded

first well head conponent; positioning at |east a

10 por bbfflorfhg @ $pHE M MY LoAPGsedBIPANER: tWbtdRtdinAly threaded sections
opening in said internally threaded sl eeve;

?&S)i tei(?gkﬂ)gﬁh??/éﬂs]%igag@gﬁlsag% F?x{gﬁég@@r sRedk 0fnd@isald®@3tond wellhead
component; and

rotating said sections of said split lock ring to threadingly couple said sections to said

internally threaded sleeve and position at least a portion of said split lock ring

15 sections between said internally threaded sleeve and said second wellhead

component, thereby securing said first wellhead component to said second

wellhead component.

45.  The method of claim 44, further comprising positioning a threaded set screw
20 in a threaded opening formed in each of said sections of said split lock ring until an end

surface of said set screw engages a portion of said second wellhead component.

46.  -The method of claim 44, 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
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proximate said internally threaded sl eeve and said

second wel | head conponent; and rotating said sections
wobosasst7epl it | ock ring to threadingly coupl ePeBUA2004/040075

sections to said internally readed sl eeve and

position at |east a portion said split lock ring

.sectj ons .bet,we said internally threaded sl eeve,and
seid SPaftogn o6 RGBT KR ASE ARG 4, SR EQ S Sack 710 heaped bars 1o

first wel] head conponent to said second wel |l head
thepehiysetateripid sectionpiod spd SRMAOS) r1RE-ai m 44, furt her

conprising positioning a threaded set screw in a

t hreaded opening formed in each of said sections of

said split lock ring until an end surface of said set

scr 4w enfhg afettvdpstt ¢lhiom 40f whereth sid dinst wellHelid @dmponent is selected

conponent. 46. The nethod of claim44, wherein said
fromtEoRp cRisBhl BFa SRlIHeRLE HQNS cAfingSitdall af@hitibih®R¥adl | NY

conprises positioning a threaded bar in a threaded

opening formed in each ofsaid sections of said split

| ock ring and applying a force to each of said

t hreaded_bpars .t hereby rotate said sectipns of said.

spl T8 oThS pempd of phaing s, hBbitoand spRf elBeRc qRumBRt is selected

said first well head conponent is _selected froma group
fromongrosp Fonsisong af euivellheadea rigery p sesing head a8d adubiegibeagnd a

tubi ng head. 48. The nethod of claim44, wherein said

second wel | head conponent is selected froma group

consi sting of a wellhead, a riser, a casing head and a

t ubigg henRdl mefibd dhelait4aQdvieif| saidimdnalivh eiredded Sdeile and said
internally threaded sleeve and said externally

extEﬁﬁﬁ?ﬂﬁgaéﬁggé%%%% otpghaié plst 158 :fiflé bR nipr8d f@f ACME threads having a

conprise reads having a pitch o
it PR RRSELELY, Mbrehl gadRaper 1 neh.

50.  The method of claim 44, wherein said second wellhead component has a
flange, and an end surface of each of said sections of said split lock ring engage said flange

on said second wellhead component.

51. The method of claim 44, wherein said sleeve has a counterbore formed
therein, and said step of rotating said sections of said split lock ring is continued until at least

a portion of a flange on each of said sections is positioned in said counterbore.

52. A method, comprising:
threadingly coupling an internally threaded sleeve to an externally threaded first
wellhead component, said internally threaded sleeve having a counterbore

formed therein;
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50. The nethod of claim44, wherein said second

wel | head conponent has a flange, and an end surface of
weaws/nes776ai d sections of said split |ock ri ngP€ngazye4/040075

said flange on said second mgglhead conmponent. 51. The

met hod of claim44, wherein gid sl eeve has a

count er bor rmed therein n rot.at.i n

s AT R B PPt P T ERuBl il 8 opening i
until at ast a port| a flange on e h f said

sect i onssql IpisEail Vdﬁfé’& L"S Y SétS’uPFtcéP‘BdY"z% 333 component having a

nmet hod, conprising: threadingly coupling an internally
threadedﬂ@MEEVe to an externally threaded first

wel | head conponent, said internally threaded sl eeve

hav posjtiening drdptit beekeridgo corepridel avfedt legso swo ieatermedl yathreaded sections
| east a portion of a second well head conponent w thin

an openi Péhxifate akaldi HitemBRY | thrédae@adiehes| £V ajdSakehnd wellhead
second wel | head conponent having a flange; positioning

a split l:cﬁﬁédr{ehpga&omﬁ dss%gtld:H‘s hg{/m%%ﬁ%hd Fl\[ﬁ‘; WXt nal Iy

t hr eaded ofis pr oxl nat e sal terna threaded

sl eeve. and aid se h 0 of .

s (Pt s Eefioy i i Pk ook e AReBinely o6 Fﬁ@dgg‘i“d’“ to said

sections of said split lock ring to threadingly _ cqup

sai d sectitgnally @r%aéP@j slﬁﬁ\teemﬁa1q53loelm ieasteputig O said apht lock ring

position at least a portion of said split |ock ring

sect i onssdstivne betvesan daidningarnallyl threddeed sdisnie sindesael sgndnd wellhead

said second wel | head conponent, said end surfaces on

sai d sectomfipsncat)gad ¢igl arfaded bangd sectiani ahgagiagndid flange on said

wel | head conponent, said rotation being continued

until sugiohd WRISad component, said rotation being continued until such time as
said first wellhead component is secured to said second wellhead component
and at least a portion of a flange on each of said sections is positioned in said

counterbore.

53.  The method of claim 52, further comprising positioning a threaded set screw
in a threaded opening formed in each of said sections of said split lock ring until an end

surface of said set screw engages a portion of said second wellhead component.

54.  The method of claim 52, 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.



said first well head conponent is secured to said

second wel | head conponent and at |east a portion of a
wof2enge77on each of said sections is positione@Crnusgai4md40075

counterbore. 53. The nethod obgcl ai m 52, further

conprising positioning a threaded set screwin a

t hr edled Dipenict@df ¢ff di@ich 57, WB&BInOdaid &kd Wbk @é‘raﬁ(gne t is selected
said split lock ring until an end surface of sai set

fréra SRERENGPLWEIIRAIOS riSA] A ad
con‘peggtr)lﬁt. 54T@9I'he met hod {)1?&’0?%%%m Qd%‘ﬁe%g@ﬁn@éﬁa&
step of rotating said sections of said split lock ring
conprises positioning a threaded bar in a threaded

opening formed. i ch of said sections of said split

I oc%é;i ng et&ﬁ%Pﬁaﬁﬁn gz’f‘ﬁh@@ntsélde@éwcbwelﬁlﬂad component is selected
threaded bars to thereby rotate said sections of said

from pigroypsomsistirgyofzawelittved rrtisench Giing| haadmials tubligreiad.

said first well head conponent is selected froma group

consi sting of a wellhead, a riser, a casing head and a

tubi ng head. 56. The nethod of claimb52, wherein said

secdTd WelHeh@a®os YTRANENE2 ) &«héx%i&%i&quehﬁﬂz%h%ggé@ sleeve and said

consisting of a wellhead, a riser, a casin

exierilPAhREAH se@t?oxas-r a esteohppocgf ingl A Englg{%%?e#;q%{%%l{}ﬂis t%irecejlds having a

internally threaded s ve an al

. . ' f id split lock ri
P A MR P ki ng o i ton of

approxi mately four threads per inch.



