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The present invention relates to a nmethod for
installing a flange connecter on a tubular nenber at
a desired el evation. DESCRI PTION OF PRI OR ART
Qccasionally it is desirable to assenble first and
METHOD OFdINSTADLING HANBEYONFAUBULAR BEDY AINBESIRED

| ocation, where it is diffj or inpossible to know
where the first body %L,E\/p?ﬂb nate prior to
assenbl i ng the second body. For exanple, in the

conpl etion of subsea drilling systens, it is desirable
to run and | aBACKGROUWND Ofe ErlNVENHQN)sHl on a
flange on the tubular nenber facing upwardly at a
preci se elevation with respect to a conmponent of the

FIELD OF MHE MgVENSI@m A conductor casing, for inst ance is
sonetines run and | anded, and a f| angie must then

Taeipjreent iBvepticreralates tp iagnethegrfor installingaff 'uaﬁ'eemenecter ona
tubular h#%éer 'asdéé#éd é‘lg\'}EtY&{ the desired fi _naI el evati on
0 e

I"Tange 1s typically unknown. This may be
because Iong tubulars conpress or stretch under their

e | andi ng point may be noved prior
DESCR%Q@WPH@%’%E fl ange. Met hods arg needed, P
AasRnaN it i& AedlrhSie tb %s@ﬁb@ﬁrs@én& Bécbﬁdﬂ Qééletsqlb léh%fssembly

prior to positioning | ange. known net hod
ata despfeélqolnﬁﬁc pdatian gwhate l&l&cbﬁlp%@r nepgwbleriodsnpmwl@@re the first

oy i e TG A e Bl A T oG

completigrCof dlbseat driling systemsAit id degeablstd henarid kind mmmm member
onto the pipe so there is a_flange fa]&,l ng toward

and posifign afange Iﬁ’i“sthﬁ/ép?l‘l”ﬁ@"}ﬁ"&%sfgc'r‘g upwardly gt iegise elevatlon with
ospect e RB1 S By YA A by SHEEpr i
sometimed rimsanctlandeduand lagﬂangehﬂastcthen dezlignedpeladive to a rig floor. At
the timei tﬂ%qsgaliap rturﬁe h\g\?vleg/er the %gipgcf final elevation of the flange is typically
unknown. This may be because long tubulars compress or stretch under their own
weight, or the landing point may be moved prior to installing the flange. Methods are
needed, therefore, to alter the height of the landed tubular prior to positioning the flange.

A known method of positioning a flange at a desired height on a landed tubular
member is to cut the tubular or pipe after landing and machine a weld prep onto it using
field machining techniques. A flange is then field welded onto the pipe so there is a
flange facing toward the surface. This welding process is difficult and expensive
because it involves both field machining and field welding. Field welding is especially
labor intensive, requiring such additional steps as inspecting the weld. A further
drawback of welding is its permanence. Once a flange or other component is welded
down, it is virtually impossible to replace or reposition.

An improved method is desired for installing a flange connector on a tubular

member at a desired elevation.



drawback of welding is its permanence. Once a fl ange
or other conponent is welded down, it is virtually

WO passioht e to repl ace or reposition. An i nproREUS2003/029222
method is desired for installing a flange connector on
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roses a second [ ange havi ng an I nter nal
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ot her enbodi nents, connecting the second body

in eter gatppdivemtsi §@@necﬁm\ﬁh§|8ﬁ50%d pady 49 IRe ﬂr@wemé comprises
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Arl‘eethodbs plsoziovideddar pennedingtanstherdamngerwilih e s@epnd flange.
An insﬁlaﬁng material is preferably positioned between the second flange and the

another flange, to electrically insulate between the second flange and the another
flange. An insulating material is also preferably positioned between the first body and
the another flange, to insulate between the first body and the another flange. One or
more threaded members are typically provided for joining the second flange and the
another flange. An insulating material is also preferably positioned between the another
flange and the one or more threaded members, to insulate between the another flange
and the one or more threaded members.

The first body may be a lower body, and the second body may be an upper body.
For example, the first body may be a lower tubular, and the upper body an upper flange.
The reverse may also be true, whereby the first body is the upper body, and the second



another flange, to electrically insulate between the
second flange and the another flange. An insulating

woredoen2sk2 i s al so preferably positioned betweePCT/082003/029222
first body and the another flange, to insulate

bet ween the first and the anot her f
body is fup Lot aaiited HhenBLRSUGH 8 biWRE B More,eaniy deduiped Bxiafl, in some

embodlh%rﬁ’%ﬂﬁﬂ%ﬁl%? lg?tébérb%ereﬁﬂe efhe another flange. An

nsu I's al so preferably positioned
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and drawvihg@nge of the second body may be connected to the
first body below the desired axially location, the
first body may be reduced, and the second body
subsequently repositioned with respect to the first.
Al ternatively, the flange of the second body may
sinply be connected to the first body at the desired
| ocation, and the first body thereafter reduced to
extend to the desired | ocation. The foregoing
features, advantages and objects of the present
invention will be nore fully understood and better
appreci ated by reference to the foll owi ng description
and draw ngs.



3 WD 2004/ 025042 PCT/ US2003/ 029222 BRI EF DESCRI PTI ON

OF THE DRAW NGS Figure 1 shows a hydrocarbon recovery
wa@s®entdoy2 wherein a first tubular nenber has PEBNS2003/029222

installed, axially reduced to ternminate at a desired

axial connection location_ relative to the assenbly,

and a sub- assBREEFy DESHFRIREON P& Erb RRAWINSS | anged

oot i ) | : :
FGIEE khOls Ao chrBeh Sefively bRl hetelrf sttt ar member
has beeh ihEgilled: axigliyt ietiaiced ¢o téraninafel afa desireshaxial connectian dewtion
. view of the first tubular Werrber havi t hr eadged
relative i fha apoaradicard B, UBCASSSRPYY ConDecied thstelh USIR0 4 flgnged
connec?@rgi red connection | ocation. Figure 4 shows the first

ubul ar nenber after field cutting of its upper end at
the desired position/elevation, and after field

utti of the ket seal ing surface i.n the. upper
Fighiredt & Ao BTG RURg S B g ebar Erriin o FaodtBTEibut taken
along aldiftf vamiERSectBd, f1 ange having an addition sub-
assenbly connected using another flange, with

el ectrical insulation between the flanges. Figure 6

IS St ol Bef VRaP o BIG, R e fergRERBeL haling,a threaded
portion fadudledindauttiegil, tehterrainate attrecdesigdocameatidn hashtiono
the first body conprises noving a | atch nenber

radially inward toward the first body. 4 WD

F%Q_@é/ Eﬁ%qli/ HRARMSY HéRvber i @559% éMbrfehat th
IARI%E%% Re pr eselﬁtg | nvgﬁt??ﬁﬁlh@ﬂl eal fgfrﬁb _ e
desired posititnl/elegatione dnél @ften fididocuttibg of thepgasket sealingagdrface in the

Y Accor di y, the invention is illustrated

. |
”ppererﬁﬁ???éﬁél%h%dﬂ?wbt%ﬂe context of a

Figure 5 shows the first tubular member and flange having an addition sub-
assembly connected using another flange, with electrical insulation between the

flanges.

Figure 6 shows an alternate embodiment of the connection structure comprising
a plurality of grooves about a first body, and wherein connecting a second body to the

first body comprises moving a latch member radially inward toward the first body.



hydr ocarbon recovery assenbly. It should be noted,

however, that the invention can be applied nore
w@emwenzioky i n ot her contexts and environnents REEDS003/029222

first and second bodies are to be joined at a desired
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the first tubular nenber 21 by threads
bodlesaretoélﬁeJOFI@ at®) degiratl epinastiondogatighge’ s upper end 24

PRk i 8 Piffbad PacA VR BLarB 1AERE dengraly ot 10. A

tubular base eferder Z'UW gushlrsassemductorn (Eéémgllehsa@sémbvebannhmmfm@assembly
such as stress joint 32 connected taq the upﬁ)er enct'l
Ao the

10. A figst body artebigar membaridy haying afissiharendiiadnsta
assomif] SBT3 s Y BROH 58ty 20 elecon
body orsleagep savifigase2dnd Hope GGiisiednlaAmied abhat fhenepper end of the first

bular GePaEAeE Bl S5 0288 P 2o FRRBRY B gRS Erbpepa 2¢ ata
desired $id\&tionl Ardtherdib- J&b%mlﬂy%@lb@t@d%e‘é'r&@sat& TRtdRtheefed above

posi tioning the upper end flange 23 at the
the ﬂangi@QBr etheesuhrassamnbly faeludss agiular maﬂﬁ?ﬁflﬁélcbélﬁ stegrisdoing 32

connecttelg tgncp% &%PEP glﬁé gggﬂ tlﬁ?1 g%ﬁge tZ.I?Jg\NE}h HIRE ﬁ%ﬂ%ﬁ&\nb fRR%Gh aligned

0 so réquire

holes inGPBWRE] 26 Gbbbethef lbaegend Df dinel stress foint 32 amwmeaﬂarrgsm&r A .
21 at a desired axi aI connection | ocati on f34 [ ”b%
gasket seafioataufface 27 I Pravdded ookt HiedAnehdiggisieet t heiflange 23 to

receive %%ﬁ(%& hg glt\f??éﬂ ’tl{énﬂa"ﬁ'geb?ﬁ’ %h@’?h@%\ﬁéryerﬁpbm&%j)éﬂs&@ss joint

desire evat1 on ecause the upper end
32. flange 23 and an upper end 28 of the first tubul ar

nber 21 will, be su al.l.y . allgn
TREBan G Prevdsda MR OL kg h DEPaL ez ot thfange 22
at the dé@lréd‘biiavﬁﬁéﬁ | FoI akamp) ®dhaR Be. dsiigblenpeligarbs uppensnd 24 of
Il be substantially flush, the desired
the flange 23 with respect to a rig floor (not shown). To do so requires connecting the
flange 23 and the first tubular member 21 at a desired axial connection location 34 in
the assembly 10. In the illustrated embodiment, the connection location 34
approximately coincides with the desired elevation, because the upper end 24 of the
flange 23 and an upper end 28 of the first tubular member 21 will be substantially
aligned when assembled. Because it is known prior to assembly that, in this particular
embodiment, the upper ends 24 and 28 will be substantially flush, the desired
connection location 34 may be determined prior to assembly to be at the desired
elevation. The invention in a preferred form ensures that the upper end 28 of the first

tubular member 21 will coincide with this desired connection location 34 once the



connection |ocation 34 may be determ ned prior to
assenbly to be at the desired elevation. The

w0 poogfozioan in a preferred formensures that theCTpgm®n3/029222
end 28 of the first tubular nenber 21 will coincide

W th this desired connection |ocation 34 once fhe 5 WO
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desired é}?\feﬂ 88" at the desired elevation. In other
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along afdlﬁéﬁeni V@Mbé‘lrsééﬂﬂhe"I'h%%bﬁtdbﬁléi@ﬁenhbet he iseRied tortie @ipper
he tubul ar portion 20, and flange 23 is threadably

end of tbﬁgag@lar pertion0, pperfiasge 2Bis threadably enaagad g fhgrupper end 28
of the fl@@@@l{la?ﬁ]e%eq Zﬁl omso&ﬂ)&s?e ﬁ&'ti%reé]‘?d 24 afthd 5‘(‘1-?5 iA&PLEGStion. The

end asket sea
lower efdiof #tegdskebasalimpesuface2T hias bicea fupped iretnet Wberfertdﬁs of the
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to recel e gasket . The upper tub bul ar
the gaskeirmr The uppgr tlbsitarbeerbenBRiga ek, bevh dgeing hiwad, wepge lower

end is th e RRRES AR G STt F P Bur o5 © and 2. i he mot hod
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mber 21 at the desired connection |ocation 34.

the ﬂan@e&«agt@ttéeéusﬁrtewlabmemb@r&hatethesdetﬁ"@dlQ?@Geevp@ i@aﬁlpﬂé’%‘r An
congatb UL BRI ST BRGG RS 50680 LA SBulf B 57 veror
installingadtripite ﬂ&sa@wmlxes 0. The tdrenestiboditmeture $meﬂy q;ckmpruses grooves.
In the egnb c}/ meng st%) S%ﬁetgr;go&ehsr gc?nqsgséc’ Fh%t t'h?é]add'e% secr%lon A{Be and the
elongate connection structure is prepared by forming the threaded section 40 (see Fig.
3) on the tubular member 21. The prepared tubular member 21 is then installed into the
assembly 10, by welding it to the upper end of the tubular base member 20. The length
of the tubular member 21 is chosen to extend at least to the desired connection location
34. For example, it is typically chosen to be longer than its desired final length, prior to
installation, to ensure it extends to at least the desired connection location 34, and
preferably beyond. This takes into account the fact that it may be difficult or impossible
to know in advance how long the tubular member 21 will be when installed, because the
tubular member 21 may compress when installed upright, or if placed in tension it might
increase in length. Additionally, the desired connection location such as the elevation of

the upper end 24 of the flange 23 may not be precisely known in advance.



el ongate connection structure is prepared by formng

the threaded section 40 (see Fig. 3) on the tubul ar
woreoodeeso2d. The prepared tubul ar nmenber 21 is PEENS2003/029222

installed into the assenbly 10, by welding it to the

per end of the tubular base nmenber 20. The, le
$h5 cheneetian stfuckuisll IoTeduged etarably afier amialatoncelshe tubular

membér‘?’f I%% tﬂ&ﬁh@ngﬁlﬁﬁosen %’rgZLg.ﬁ' ih8s ufﬁeneﬁ%%\cﬁ RIRkEred

I cal onger I'ts es I'red
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know i n advance how | ong the tu
precisafjhahtherdasited ednneeticuinsating 34t taﬁmgamtmmmmtme fat that the end
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tubulartrhérr@@SiZﬂ%@\dCtﬁéfﬂéﬁ @3, | PeatibsSiredbesihedfoh h@caqioﬂ\@t isQAus
per end 24 of the flange 23 may not be

substa@t,;aéh/, tggwlq{ lsation at xdychthe tugu\mnmmr 025 ead flange 24 will meet
after mf:égéﬁ%‘ﬂgﬁ/ q—%er ag?ad@f? ér?i%ﬂeﬁ i'sc}Fd dddHiGy Pﬂfﬁﬁé% %f|erably using

pre I nst al |on
standarefiddd mahining ted:mthmdssa resudtih@in thenkeized 1h|tee:ﬂaétirmaﬁn 40 shown
in Figurt§2'€ ﬁ’rg%@gg&gtofﬁhg?%Hggggslg%?g ﬁga}tlf}? H'@%% §Ir (r)enqlgﬁg the ?ubular

membd@@l' tElﬂﬂ#‘i‘idrlﬂtq drhffteﬁ‘%ﬁ@ ﬂghge ?g is ﬁes&l@ﬁéd tthe ﬂfahgg% i§3

al so extend O the area o connect |on at1 on
connected torthe tubulaamesnbeh gsimgdbe itlamaﬂed section 46. iThe step of

cornecH et D, U 5 oI B n e coe

of threddiey flange RBantd treeaddd séétis 40. he tubul ar nenber 21 may
shift sonewhat during the step of connecting
nameae gnisq canregting the éﬁ@@n@ Qodwn@thdbg.fur@obody follows

red ucin§3ﬁ§l‘%ﬁﬁ5él UhdtRoRiHLB r?r%]dtﬁﬂtegﬁtﬂxégu r? UlRS b 'e"i‘rl\téé/dlg‘n%ﬁts, reducing

ocatl on at ar nenber
the axidlllemgié o thercomnention stafofene foltves commetingdhe s&bend body with the

frst bogy e P8P SXEe Imighe STBRaliPart Fi SPACEH CoRBRRIeguEEh the frt
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3. Positioning of the flange 23 Ts preferably

structur@ocm;tr@ffurét bedisisAaiectivedy tegdbgedrsuch that the connection structure
terminates at the desired axial connection location; and the second body is repositioned

at the desired axial connection location. In another embodiment, the second body is
connected with the first body at a desired axial connection location with the first body;
and the axial length of the connection structure on the first body is reduced, such that
the connection structure terminates at the desired axial connection location.

In some embodiments, there may be additional ways to prepare the first body
with a connection structure. As shown in Figure 6, the connection structure may
comprise a plurality of grooves 64 other than threads, about a first body 60. Connecting
a second body 63 to the first body 60 then comprises positioning a latch member 62



menber 21. Either during or after the flange 23 is

positioned, the flange 23 is connected to the tubul ar
wOoreeees021 usi ng the threaded section 40. The BCEPSWN3/029222

connecting flange 23 may coincide with the step of

gos_iti oning the flange, as in the case  of threadi ntg
about the firsjéorly 68 eadimpeaddae fteh mambry 64 radigllydnward. Lafch member

62 s Y e BB KOO0 IRGRRY SERHmEig bond bod o3 o

the first:l@did}ﬁ@@.i on structure. In other _enbodi ments, reducing
Refarind Pagk (o euePBRAMRhP NS Heand £ RoE! 1§ Edghirepdrand 5, the

inventicgﬁéﬂlme‘? g&é\)\?\??ﬂﬁtrﬁée’?ﬂ?ﬂ't%ﬁggﬁ%éﬁ%ﬁ@ﬁalb&@aéémbly alnd insulate
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it from trenfiretand setauwhbodies 21h@3axigiireleshaws tife tubellar member 21 after

il ool B ot et 2458 Wi Bl ol mbichafhl 55, 554 SR Helbuttng
of the JakBt SEHIRg ArfacBdRtheppar bl 2860THIRS tularl ®eA{He?'21. Figure 5
and the second body is repositioned at the desired

illustratesianl exconpie of inow thect-assembly d2dnak Pedngiatiedrand inguiated from
flange ZE SRRSO il e AT A S IR gt 0B e oint a2 s

secured@id thdBarfgs 28 wittn@rdaddd $thds SarameiotuteB5stif thet stressgoint 32 is

the first body is reduced, such that .the. co ction
used g P HASSERPHSIRNES S iR USGTHORC SHESh IOONAZBARGRE

constrdmcgégb{,lp&'a iffePQTE R@'ﬁ?? gtr@ﬁ%ﬁvafe\%%{ ﬁnaﬁ%‘chgﬁcé\ﬁﬁgﬁéﬁt@@uch as

o prepare t I rst a connect
the tubstar mgrober. 2 Aand Hiangeid3. Algting dssintitas neetalsecan oreate a corrosive

aavanidalrSiiATRin 8BS S5l otd Vst G Bt comgeion

insulatifgTR&eAgl Ragbebsodiforidtrbétivesh th@ﬂ}zing@ 26had $eiHrgees0. To this
_positioning a latch nmenber 62 7 WO 2004/ 025042

end, msuiahmszog@%owbgwn agpbeingtesitioned epyasn e flanges:@% aAd 50,

and el B[P ARG 2l EEE, 1AL S méF aio
includes® portiongftthe gaskensbaling ysubace @7 toHernh iarsstal baithygasbet 29, to
prevenggér?qr)qr{&ggs aéé(n %aé,gsﬁ@? ?ggwldnt?ngtﬂa%e%ogul%%ﬁla%oﬁ%as%ers o8 are
positioned between threaded studs/nuts 54/55 and the flange 50. A gap is defined
between the flange 50 and studs 54, to prevent contact therebetween. Thus, electrical
conduction is minimized between these insulated parts. A typical insulation material
may be ceramic or ceramic coated steel.

Although specific embodiments of the invention have been described herein in
some detail, it is to be understood that this has been done solely for the purposes of
describing the various aspects of the invention, and is not intended to limit the scope of
the invention as defined in the claims which follow. Those skilled in the art will
understand that the embodiment shown and described is exemplary and various other
substitutions, alterations, and modifications, including but not limited to those design



i nvention further provides a nethod to connect an
addi tional sub-assenbly and insulate it fromthe
wo eog2zmxl second bodies 21, 23. Figure 4 showsCT/082003/029222
tubul ar nenber 21 after field cutting its upper end
28 to the desired position/elevation 34, and after
alternéfivascspestfically discuisséd hgeeik ghay balmade uthieguactice phtheHavention

. pper end. 28 of th Egpular nber 21. Figure 5

withoutieparti amdfie spifAnd ook o Ve TioRs sanbly 12 may
be installed and insulated from flange 23 and from
tubul ar nenber 21. A stress joint flange 50 of the
stress joint 32 is secured to the flange 23 with
t hreaded studs 54 and nuts 55. If the stress joint 32
is wused in a high stress area such as in a riser
system the stress joint 32 may be constructed out of
a different, higher strength naterial than other
conponents such as the tubul ar nenber 21 and fl ange
23. Mating dissimlar netals can create a corrosive
gal vanic cell, especially in subsea environnents. To
protect agai nst such corrosion, insulating nmateria
may be positioned between the flange 23 and the fl ange
50. To this end, insulation ring 58 is shown as being
posi ti oned between the flanges 23 and 50, and between
the tubul ar nmenber 21 and the flange 50. Insulation
ring 58 may also include a portion of the gasket
sealing surface 27 to forma seal with gasket 29, to
prevent corrosion between the gasket 29 and the fl ange
50. Insul ation washers 58 are positioned between
t hreaded studs/nuts 54/55 and the flange 50. A gap is
defined between the flange 50 and studs 54, to
prevent contact therebetween. Thus, electrica
conduction is mnimzed between these insulated parts.
A typical insulation material may be ceramc or
ceram c coated steel. Al though specific enbodi nents of
the invention have been described herein in sone
detail, it is to be understood that this has been done
solely for the purposes of describing the various
aspects of the invention, and is not intended to |limt
the scope of the invention as defined in the clains
which follow. Those skilled in the art wll
under stand that the enbodi mrent shown and described is
exenpl ary and vari ous ot her



substitutions, alterations, and nodifications,
including but not limted to those design 8 WO
wQo0espEN42 PCT/ US2003/ 029222 alternatives PCT/US2003/029222
specifically discussed herein, may be nade in the
practice of the invention wthout departing fromthe
Claimspirit and scope of the i nvention. 9 WO 2004/ 025042

i1 st AR GREQr Gamecing By aifg afirs COHETH gt axis and
a secod \}mqiu seavh@Bofe 5RE arsédond aximsulsstanitalychlignes with the
substantially aligned with the first axis,

first ammpmmlsnw provi di ng an el ongate connection structure

I
PRalitho ! ShoBafcolEaoh siititrs BHhe A BRAR B
elfetivigtretiieing @mnedali lemgth tof thed cornection staicmreaan the first body,
desi red axial connectj on I Cat{,alagswg\ nnect n

such tg@dbﬂgogagglw strugtHee empina Gan%%ctlo% Iocaﬁlon and
| dehhogth fP\eQéb'o%]body\ﬁFiﬂh% firBep&dypngat e connection

structure conprises urality of grooves about the
first body. 3. Arrethod as defined in Claim2, wherein

e PR SRS HEC e FTOsaER (38 S Bkhgoton
structuﬁ@fcbﬁﬁﬁhsbg a%lararmzof ylooues ab@@teth@anmbdqody conpri ses
second flange having an internally threaded

connect| on nmenber; and connecting the second body with

e TR A B2 0L, SRR of Povos

compr@é%@im@ttémaﬂlhItl@Mdédaareaxahingrtgetﬂnﬁ bddy: st body. 5. A
met hod as defined in Claim3, further conprising:

4. A method as defined in Claim 3, wherein the second body comprises a
second flange having an internally threaded connection member; and

connecting the second body with the first body comprises threadably engaging
the internally threaded connection member with the externally threaded area along the
first body.

5. A method as defined in Claim 3, further comprising:

connecting another flange with the second flange.

6. A method as defined in Claim 5, further comprising:
positioning an insulating material between the second flange and the another

flange, to electrically insulate between the second flange and the another flange.
7. A method as defined in Claim 5, further comprising:

positioning an insulating material between the first body and the another flange,

to insulate between the first body and the another flange.

10



connecting another flange wth the second flange. 6. A

nmet hod as defined in Caimb5, further conprising:
w@ominRomt ng an insul ating material between t hECHESWNG029222

flange and the another flange, to electrically

i nsul ate between the second flange and the anot her

flange. 7. A method as defined in Caimb5, further

a1 i SpooR PRl eBHIA Rl By el BmBPbRl Mot e

g@b bhe drinicre thrdded membersfopidigingfthesgeond AaNg2 and the
[/ 025042 PCT/ US2003/ 029222 8. A nmethod as defined

anotheqflangd: ANsl  f urt her conpri sing: provi di ng one or nore

wﬁtﬂ‘ﬁﬁg %anulﬁtl dté’ﬁa{l'b'%%vé@r? LSRR té‘ﬁ%ée ﬁ{i‘%é Bﬁe or

["ang ioni ng an |nsu
more thetseed mdmbansotmmsulbteibgMemdthemocblm ftangenancethe one or more
&xéead nmenbers, to insulate between the another
threa 8 the one or nore threaded nembers. 9. A
nethod as defined in Caiml, wherein the first body
is one of the group consisting of an upper and | ower
bQ)dy, Amdethnd ascdefinedhin §jains 11 Whersimte tdist bady i engof the group

cons RS p B PRSI R R S R B e orvr

considli®@yofltRe upper BhiéwHosbdyconpri ses: provi dl ng a
radially novable | atch menber with the second body,

the latch nenber conprising teeth adapted to engage

h?ch ﬁe‘i‘r‘( PG grﬁefhiéa if Cidin ?%Mere‘?ﬁ‘@onﬁ%ing%g%%ggond body to

y inward to en
the flrsttimdy d:dmapflsest body 11. A nethod as defined in
C;')r%I\n mgarag ﬁy mova Ia¥chn emq)eers\’nﬁ orﬂg s%%%%d\ﬁiotdg, the latch
member comprising teeth adapted to engage the grooves about the first body; and
moving the latch member radially inward to engage the grooves about the first

body.

11. A method as defined in Claim 1, wherein connecting the second body with

the first body follows reducing the axial length of the connection structure.

12. A method as defined in Claim 1, wherein reducing the axial length of the

connection structure follows connecting the second body with the first body.

13. A method of connecting a first body having a first bore with a first axis and
a second body having a second bore and a second axis substantially aligned with the
first axis, comprising:

providing an elongate connection structure on the first body;

connecting the second body with the first body below a desired axial connection

location;

11



the first body follows reducing the axial |ength of
the connection structure. 12. A nethod as defined in
w@b@inrsD42 wherei n reduci ng the axial |ength of P€T1ES2003/029222
connection structure foll ows connecting the second
- body with the first body. 13. A nethod of caonnecting,_a
fseleativelydrpdraingran axial leggﬂb@‘rtbeﬁonﬁeaﬂqn steyctyrg Qn §?ﬁgjflfst body,
such tﬁaﬁ@t%gd;b?\ ?ﬁé‘ng %tﬁged%rﬁﬁrﬁﬁgﬁ a*?ﬂi& s F’eacﬁ‘?éiSF%e%ﬁbﬁ location;
and conprl si ng: pr ovi di ng an el ongate connection structure
on flrs ody; , connecti ng t.he, second bo ith the
Tpontonig thesrvid oSy REinedhsibt.SnERngRISh ficalioh,
11 WD 2004/ 025042 PCT/ US2003/ 029222 sel ectively

reduci ng an axial length of the connection structure
okt heA friiatbod lobdgnnantiog a first body hawvingexfiist hors willa @dirst axis and

o secd AT GTof ol Sk Bl ARk By e

first a)ggrumﬁmgmﬁgl ocation. 14. A method of connecting a
first body having a first bore with a first axis and
@rgwémgdalb@wwmpwe&h@a@émttﬂ@r@ thedirat Redyond axi s

%%we@m%mé ¥e@dr1'dg&?og N4 B ?f(lbf SdnrBttidn location with the first

an er on ate connection struct
body,andthe flrst body; connecti ng the second body at a

Gt AR A
such tRANPRLAdrRCEER Yalistife Rinlinfet it Hie B88iVed aﬁéF&eré@hoﬁ &cation.

connection structure term nates at the desired axi al
connection | ocati on. 12

12



