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CONNECTOR | NVENTOR: GERALD BAKER FI ELD OF THE t NVENTI O ~ *159159 e field
of this invention relates to connectors which hold two conponents together
-.With a preload and nore particularty -a subsea choke usi+fig-sueh-a -sonnecti.on
for a renpvable insert. - BACKGROUND OF THE INVENTION O | fietd applications
invol ve high pressures as welt as fluctuating flows and pressures. Thus,

when connections need to be nade, they need to be able to w
variety of different conditions. In the past, various desi g m EBE@ “HWH | ng
pretoad into connections have been Lfed General | y speaki ng,

connections would involve a tapered Ting powered by a hydraulic @@W?nder or
cylinders which would be pulled down on collets having a tapered exterior

preces Wil Enave 1 | angEEERPAPINGITPEE HORIESTOR % *anl v ornal **
groove in the collets. élgl cal of such designs are the nodel 70 and the

hi gh- capSWENTOB; cot | GEBAMARBAKEROf f ered by Cooper Caneron. The

hi gh-capacity connector would allow for a prel oad of 7 m I”mmm

183/," connections ' having a 15,000 psi working pressure "ﬂ, If” If
dravx/oack L S LS that they are expensive to ceggfigwuct and
their I senbly in the field nore cunbersone.

Addi ti onal ly, c S] : ' f t r | ocki suyy f.aces
whi ch depen)é Jﬁ'téf rﬁé’@cbfgﬁ'é gﬁ?%@qﬂqﬁﬁégai% E&@?ﬁ?ﬁ&%d‘@&ﬁp@ﬁﬁt@v%l ch

gﬁ?e?pgﬁr ace he coI?‘fe’tlmzlga gélﬁddcglﬂd gﬁ?@gamc lgﬂ Pﬁggg%ﬁﬂéé i on)

FOpUSI Ng msmgeubha cbnnebtio faea réfriovablieiisgrs | nvol vi ng “prel oad i n a
onnection in oilfield use are illustrated in U S. patents 5, 066,048 and
5,247,996. Qrher connections for subsea use involving the use ofi dogs in

73,117; 5,163,514; and 4,712, 621.
NEON et ri evabl e i nserts. The choke body

's generally '8‘!’0{318 Qpbﬁcéﬁ@nfﬂi%ﬂ@ﬁ?ght bR sBfedBEV/ah AsicttBfing Tofws ' S
and pressures. Thus, when connections need to be made, they need to be
able to withstand a variety of different conditions. In the past, various designs
incorporating preload into connections have been used. Generally speaking,
these connections would involve a tapered ring powered by a hydraulic cylin—
der or cylinders which would be pulled down on collets having a tapered
exterior so as to force the collets against the two pieces being joined. The two

) pieces would have flanges which would be held together by an internal groove

in the collets. Typical of such designs are the model 70 and the high-capacity

(HC) collet connectors offered by Cooper Cameron. The high-capacity

connector would allow for a preload of 7 million Ibs. for 18%4" connections

having a 15,000 psi working pressure. One of the drawbacks of such con-
nectors is that they are expensive to construct and their large size makes their
assembly in the field more cumbersome. Additionally, such designs require
the use of tapered locking surfaces which depend on friction to remain locked.

Lubricating components which can appear on the taper of the lock ring or on




.aunitized trimcartridge and actuator assenbly which can be retnlévggctymz

" the surface, |eaving the choke body subsea. A crown-type connector has been
used in such subsea chokes. This design involves a single-piece cylindrical
.cottet with slots machi ned to fornrtoctkimg-fimngers.- The i nsert woul d--be
pushed into a receptacle and the collet fingers would then nove outwardly
into an internal groove in the choke body. The operating principle for
obtaining the preload in these subsea chokes was simlar to the principles
relied upon in U S. patent 5, 066,048. However, the drawback of this design
for a retrievabl e subsea choke was that it was very expensive to

manuf acture and its large size made it difficult to manipulate it into
position in the choke body which remai ned subsea. What is desirable is a

connect | e Bieh Bufab b8 toller L8Rt het B GhaBnind HESEAERAKS, W ! ©

bei ng smal T "and Cheaper to manu e prelo

functi ongali¥irg) & Porénteal foP lédlagmst the use of dog-inw ndow or groove-type
designs) split rings or other types of connectors that didn't have a

tapered fit b@theerdesignskinwgiving tprelcadim d coknegtioh dneollfield use-are DEC
2002 3 What was desired and is an objective of the present invention is to
provi de alustrated indAS patesis BiH66 048and 241,896 cothan gonnections for

prel oad, whil e conpi rg!n, ttﬁ%& desi gin into a conpact assenbly which woul d

?igp:ficaﬁrﬂqsyaﬂéﬁﬁijw W0t dogds 1pAPP¥ES af!essmnaa -%Met}ts
siaglni :‘ltggﬂlle?jzgﬁt‘?mﬁg‘wﬁgﬂa-rgﬁj ﬁm%eéfggﬁﬂ g?stshce) cgnﬁeclerg;nqe;g?ﬁ;or for
mor o 11 gt vet STHESeE oS Butin dbslghed Vit FelrilaBlelns i thEhage °

“connect i isigtealy rsitbatodhbatiristinatabes or Mol Ehd i k&R IRONeNt s

of the connéction on the actuator assenbly so that such conpon 0 not

remai n sudsnilized dimt dartridgenandiactuator assemblywhichearhbé eetricvad 10 the
removed. Wil e the various conf‘iu?ur ations of connections are illustrated in
this applsWinaeipaying the choke body subsee Avrawnr-typrrsennectonbastheenose

Killed i i | | . . th i ) f th

Pvent 1 ontsed Pudlsn e BRGNS This d8HobHRvalYeS @ SltiSTpleg IRk ons
obj ect | veCOk Wi 18R mhind (0 forI6cHAG FHAGHE File cif foffl bR Bshed) | o
in the arntbreraseptatie wndf theheolitfiigersiveoulaf theremovef sufvﬁgwgﬂgi HRNt

bel ow. SUMMARY OF THE | NVENTI ON A connection for oil fieki i scl osed.

It feat ur itemsl groove iretae ehokeoodyt Theadperatipgt principle Wywbtairingithe
through one of the nmenbers and into the other. Different configurations of
the connebr¢lead intbesesubsan cheokes wasssimilarite thegprirsiplas: I’Qil@d?\klbﬁnriade- up.

The conpatE 8 BhishiSihet pdac Hbweiars EfasRiBRi SR dogigaidt aibigyabigs"® ©
| df j i is bl

Phat oho) uStbites ditkerad i RONES oy Botheritive 86 ritbnidiflire 8 1Y) 5RC 1! ¥

parti cul argiye weeieit difﬁcﬁﬂbf@%&*ﬂ?&l%ﬁe%irﬁb positor in He \cHoke bo4d fWhie!H'dch

can be fixedly or renmovably nmounted to the choke body which is Tocate
subsea. BReRfaIMBGEEbDEBEAON OF THI© DRAWNGS I"igure t is a sectional

el evationai view of one formof the connection in assenbled form Figure 2
is a sectional Whatis idesinable dsvatonnectien which eguld providenthe requisite
illustrati ngl an errb%céi ment t he, dog chani sm renovable with the

it
act uat or . preload in subsea choke while being small and cheaper to manufacture. The
preload requirement functionally eliminated in the past the use of dog-in-
window or groove-type designs, split rings or other types of connectors that

didn't have a tapered fit between a locking piston and a locking elément.



;Flgure 3 is a sectional elevational view of an alternative enbodlnﬁqi
illustrating the preload feature in the dogs in the run-in p05|tu1o ) Eﬁ&ﬂ%
4 shows the view of Fgure 3 with the dogs aligned with opposing grooves.
.Figure 5 is the view of Figure 4 with the dogs ramed into the opposing .
grooves to conplete the joint. Figure 6 is a plan view of the dog-actuating
mechani smof Figures 1 or 2 with the dogs retracted. Figure 7 is the view

of Figure 6 with the dogs extended for securing the connection. 1 1 DEC
2002 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Referring to Figure
1, a choke body 1 Q which ~is usablegin subsea applications is illustrated.

The choke body 10 accepts an insert 12. Inside of insert 12 is bore ~4
whi ch communi cat es t hrough openings 16 to the inlet 18 of the choke body

rlrﬁ've5°LFué“zZ°8‘£#€£§%%eﬁshﬁs§%@®§%@LQBL%?MRC%%PQWW@@&@ or 22
Lo bt he Y0708 TS ESnnt oM pAMITSan Yk FUSSSSE) aRtoGH OOk

posi tion &hﬂl@.ﬂc@tnm:lﬁﬂ tthfeslfgtmlim@ & compact agserabipwhich Wm:law@hmg 16

and there is no flowftrominlet 18 to outlet 20 in the choke body '10. In
t he embodicantly redude gosts mmpmmwmgmm ant greatiyfadilitate instal—-

dog- operati ng mechani sm 26) which is_al so shown in Figures 6 and 7. A

Eerl es gf IR, E@“é’istt@ﬁdch ?'H\P@S’Qhe Qﬁmgﬁﬁg%bﬁr?@m%s §@9'&!ﬂﬁa‘&'fr@h$@ﬂ|tﬂ ned
32

25, A E?m aRceS Hherd Tapfr 378 StEr Spd acthaforY alfemevabiy b © b

rg{f ohad Ey‘R%e“?%e%*‘W Binditida dippiy Adihally, AFROLAGHAY @%}t&@"dﬁﬁ%ﬁan ©

i1l ed i ngr®e aﬁdrevaééulyﬁmngsulatw shboa #orPtoRfedtior bi‘frbrrﬂﬂ/dl Oldigtgef am 34

fromthe position shownin ure 6 he position shown in Fig and
vi ce ver s®pbjBtive was tofmpunt lthesnémn bempmgmrﬁs afrtheposhndclionandthe as

shown in Figure 7, or allowed to be pushed back to the position shown in
Figure 6 fagtuaior@ssembly sa that stu@h @@mmneraﬁ do nmheemanmsubsea whensthimown
componen: et B pSRBRAT tnd ke thoeh i b0 Whid 8 Tafous
configurations of connections are lllustrated in this application specifically for

a choke with a removable insert, those skilled in the art will appreciate that the
objective of the present invention is to provide a connection which can be
used in well operations or other applications in the oil and gas industry.
Those and other objectives of the present invention will become apparent to
those skilled in the art from a review of the description of the preferred

embodiment below.

SUMMARY OF THE INVENTION

A connection for oilfield use is disclosed. It features male and female

components held together by dogs actuable through one of the members and
into the other. Different configurations of the connections envision a built-in
preload to the connection when made-up. This is accomplished by a canti~
levered component at the extremity of one of the components of the connec-



.1 1 D EC 2002 6 tapered or sloping shoulder 48. Dogs 28 have a slopin
"shoul der 50 matching the orientation of shoulder 48. Figure 1 shoﬂs1té%£ 2002
mal e conponent 44 fully inserted into the fenal e conponent 46, with th dogs
28 extended so that sloping shoulders 48 and 50 are in contact. The fenale

conponent 46 has an internal shoukfer 52. The mal e conponent 44 has a
cantil evered conponent 54, shown schematically in Figure 1. In actuality,
the cantil evered com panent 54 bottonms on internal shoul der 52. The

cantil evered conponent extends obliquely with respect to the |ongitudinal
axis 56 of the choke body 1~0. In thg preferred enbodi nent) the orientation
of the cantilevered conponent 54 is within a range of substantially
perpendicular to axis 56 to an offset of approximately 75 fromaxis 56. The

shown | - Epf - ABRGRe e BRHIGAR 1856G0E ke 08 ibSiifftatod ioERy 86 IFT .
fenal e C0@gjé}ga&kiﬂﬁsa@&%rgqg%%ggﬂgg&xeﬁﬁ&n@bhéﬁ&?@?m@w@omﬁdrﬂq@meﬁ

conmponent ofto on ul , us bringing 1t closer tor even in
contact WTHp cotiriettionis particulagyusefol insubiseaosisokdd wdicts biavees rémdvae art
wi || appreciate that the cantil evered corn ponent 54) when bottoned on
shoul der Fhie dhsert whichoeah e fixedlycomramovablg. mounrted tocte ehokeé dxodyoout
the amount of extension radially toward axis 56 of dogs 28 becones

i rrel evantwhichds lecatedsubfeaxt ensi on of dogs 28 radially inwardly towards
axis 56 will cause the sloping shoulders 48 and 50 to contact sufficiently
to force the cantil evered conponent 54 against the internal shoul der 52,

while at t @Eeémﬁ - oSF 1 C together so as to prevent

e mat e CoRpOReHt _ ) the fenal e conponent 46. , 1
'1”DEC 2002 The ﬂ@gfé 946 & detlionBPeloVamenA View of BRe R OPIHY B8nGEEHON TRt 54
can vary w thout “departing fromthe spirit of the invention. The
ori ent at i casgsBmbled foami.i | evered conponent 54 can al so vary w t hout
departing fromthe spirit of the invention. The conpliant portion of one of

the mal e 44 or Figuee @ is@ seativnabealeyatisnabdennohaaptherformsof theeenaec+ong
as it is eperqgjzed by bringjing.the c nents together and hqgl.din em

t oget her M?%thwgﬁna%ﬂbﬂﬂ\w"@u@ﬁ?ﬁ% C@’@d@ .anWtrmﬁé'Qtwﬂéﬁ? one
ofi the naéﬁngﬂgrfenale conponents has a conpliant segnent that elastically
def orns wh ‘conponents are brought together) the benefits of the
present inventi Eigmrees%*a Syefbnal e vl 8w TIHR Altepiativee efibdtitbnt
conponents of the con neetion C. In the enbodi nrent shown in Figure 1, the
dog- oper at jingtratinhathiespreléad $eatupeuin thd dogs i i euheily pasitiand, t hus)

remai ns subsea, even i1 the actuator 22 is removed with insert 12 after the
dogs 28 are r et Figuredt shows theviey ofFiguse 8 with the degataligaegwith-eppasingsi gn
al l owi ng the dog-operating nechanism 26 to be renoved fromthe choke body
10 is illuSPRAYE} in Figure 2. The principle of operation is the same as in

Ebi“l e choke padguizes 5 Fher M GATauR A WS B! o< SRR i o BeRRMRY

an int%ﬁﬂﬁhﬁ§h@%ﬁﬁﬁ%§ﬁgthé?ﬂﬁtgure 2) the internal shoul der on the

choke body ¥'s el m nate and the cantilevered conponent 54 represents the
end of the chokeFigasy618a plan viw b thendeg-acttiating rheckirgsapet Figures 1 or

mechani sm 26 is now a portion of the fenmale conponent 46 which is connected
to the act 2with theax dogsretrastaghre 1 enbodi nent, the nal e conponent 44 was

connected to the_actuator 22, In sence). this 1 1 DE 02 s
Figure 7 is the view of Efgure 6 H"e dogs extenc?eg Qor securing the

connection.




Teversal of orientations between Figures 1 and 2 operates functionally the
sane) the difference being that when the actuator 22 is renoved ﬁﬁtﬁgth
insert 12, the dog-operating nechanism 26 conmes away fromthe ch Ile diﬂﬂi’O
wi th-the-insert 12. In either -case of Figures 1 or 2) tha flexing or

" conpftance of the cantilevered or preload conponent 54 allows the prel oad
to be built into the assenbled connection C | ocked together by dogs 28. As
a clear juxtaposition to prior art designs which involved tapered cones
pushing on collets where the anbunt of novenent of the tapered cone plus
reliance on residual frictional forces were required to hold the connection
together) the connection C of the present invention is far sinpler and
cheaper to build and takes up | ess space. tt is also not dependent on

resi dual ég%' ﬁ[ﬂbgﬁ%‘@ﬁl IPPIOR OF TRECPRIEERAED DIMENT connect i on

stays to dial inward

t of t 2 t fi ts 44
movenent o rﬁefbi’rlg}? t]jbr Figues 11 & %h%k@nbo&)hewfglﬂﬁgwg. ?%em;gﬁgcﬁg%@é” S

and 46, respective orning apart. Accor

cont i nui ngpplicationy isitilsrateds dThe etioke burdylQiatccepts andhsert 121 Iriside of
connection. The preload occurs because of _ sufficient extension of the
dogs 28 vinseit)12 is borert4 whicheeommunicates thropghl openingsctito theinleti18

[t o7 nal | 97 erGHaKeRERC A SRR 4, FOMNBUBIAHEE 15 ONies 29-01 b Ghakerbadr o oad
f wh [ canl houl ' .al
necessar y1Bndih snmter ZAveR Bhd 24 HethethoheSnll BoionsoSaR 1B oLl o

create chater ¢ B 0 i 0 cl i reat . -type
By osur s, SHUEVIERESL Fidite, £oMTES betSodtfiof, % SpERmad 18478 eipbed | Ui
i'n the ehawsvvamé chokbite \Oprirafe R Feducd Ppéssmé BétweeH infet! £8/'ahd of a

| ongi tudi nal closing force on the connection to activate the seals. Thus,
~1 1 DEC 2002n the lower position showrvetihe fop oihBigure 12 thepluy 24ecv@gahen t he
choke body 10 which provides the necessary configuration to retain

di f f er ent Ppenin@6@nsktharedsa Rewstram irdet 181e aldlat 2Binthe ahoke bodyul der s
48 are for, the purpose of holding the connection together and providing

pr el oad aéooppo$ed to |l oading up these particular types of seals. Mwever,

ot her types of i : ) A i f, a
connection wt H?)gﬁ ﬁg{ggﬁﬂnﬁsf ?fg@ﬁ%’ef'stg%&g? B? ﬁg ‘illﬂnt/dehrﬁélvo%r{‘*ﬁgeg a

conpl i ant Wﬁn@%emdnm 26; which iscaledestiowh iﬁaFigD?es?lGSWt Aot the
mal e 44 and/or femal e 46 conponents which can bend, fold, crunple or

ot her wi se stiesrohdegs28 extiend throligh bpedingsdatecsiebye30 andiarg retaineddsyr e,
one type of which can be dogs 28. An a tenqtive enbodi nent. is illustrated
in Fgures astab 32 o keep thespdromaring p Altthe wayradbrough slesve 3. doncept

Coget her e 1ol SBvhiERaReSn i 28 B WAcn Blecis By iieblet o o)
Dpart thacuatoRfof She R ShePap s ForiEfiba So nlatt LI GIARA Y 877 °°

choke body, ' ' i oy .
Thus: pi n TSR0y bpBASd VRHICE (O] of SEflatitn BCbpes: RS Selledii e

into groovart#ill apprecizté ¢habrigtationi of shaft 49 iotatewvam 84 framrthePposition 68
can be nechanically or hydraulically actuated. Choke body G6 has peri pheral

i nternal gshows iy Figure Gtosthe pesition showmitighioe dsand vige varsa: cBytvirtue
O B, B et A e S hoh 8 0 3 ©
cene o1 LG AL Rl Pend Pt B B
Cool 88 wh LA EEnRBet €0 10 s g & 'schenat i cal 1y 111 ust rated pin 09

whi ch can b mhwé:ebhne%%ﬁtvcgr@lsh%w ¥n FRGIRY qdhagraerﬁaaanéd}ﬁpbgght%& has

an extension slaeve 94 suc at pin 92 cannot be retracted ou groove
90 until itwhighiie inseable fitb femalecosmponedt 46, Maleveordpbnent 380MAEs i)
Figure b. This prevents inadvertent rel ease subsea of the actuator 62 and
insert 61. The actuator 62 enters choke body 66 with pins 76 guiding the
advancenent as they nove into openings 74. eventually, the actuator 62
bottonms in choke body P6 as shown in Figure 4. At that point) sufficient
set down wei ght noves split ring 86 into groove J8 of sleeve 82, thus

all owi ng sl eeve 82 to continue noving downwardty) thereby canrning the dogs
80 radialiy outwardly into groove 72 due to the action of tapered surface
84. This final position is shown in Fgure 5. Depending on the configuration
of the dogs 80 and the groove 72, the anmount of nmevenent of |egs 100 and ~

I T T N o - T




.62 and the choke body 66. It is within the scope of the invention to allow
" the _ legs 100 and 102 to touch during nornal operafions. Thus, fiof DECOZUUZ
exanpl e, when - ~ high internal pressures are devel oped in the choke body
.64, the legs 100 and 1 Q2 will likely touch each other. However) when there
I's high flow and | ow pressure, the legs will be apart as a preload force is

applied. Optionally, within the recess defined between | egs 100 and 102,
smal | projections can be used on each or at |east one of the |legs 100 and
102 which will limt the anbunt of novenent of the legs 100 and 102 toward
each other during operation of the cpoke. These projections 104 are
illustrated in Figure 5. 1 1 DEC 2002 mit should also be noted that when
the sl eeve 82 reaches its full down ward novenent as the split ring 86 is
forced i ”Hﬁg@fél%ﬁsl&ﬁinq]émlﬂdér 88. DUFR28 Rave A $I6PIFYEhOVIEEr SOPRMBEINY | N
sl eeve 94. Thus) wth the pin 92 no lI'onger in groove 90) the running ool
88 can be thetdrientation Gfatmuider 484 Rigurent showsithe nealercomponrentwd fiille

drawi ngs of Figures 3-5 illustrate one pssible way of configuring the
connect i orinsertedpinto dheifemale corppeneni-46; with thendags 28 pxtended soidhater ,
the actual construction of the actuator 62 inﬁﬁkfg;as how it operates the

i nsert h60 S'QPH}Q Slaolp‘@fﬁ&a an fﬁe?}'i%‘ﬂe‘?ﬁm@ﬁt-a raal@-compopestAGihas heh
5 kit . st A

;3: teL cad. i el Sholleesa fhe b REREANRI 44 RESR banfiebied pimpr |

anot hor 1 o84, sovir ScACRRBCANR, FAGire 17 etunftyd s BdhBIeveRiEBbm- .

l'ion of tg?@{lﬁﬁt saNBstiefld b iAforhal shbaIdEY 52, | Thé cHtieyaied béﬁlp?gueh? the

;sglidity e connection in that reliance on residual friction rces was
‘required. éxtenids ebliquiiyewith eéspertrioshd-16hgitudinad iaxis 56! efcthe chnk@bodyt o
cam t he dogs 80 outwardly into a groove 72 of predeterm ned configuration

ensur es t h#0! dno the prefermedeerabodiroent, the egientationof the icantitesered compoad. |t
shoul d be noted that groove 72 _has a crqss-sectional shape in general

conf or manc BeRt 4 is within,a sange of 5?‘5%@“?83 %Beﬁ‘@@@ﬁr 1%32‘51@52 Q.88 Of&%‘
respectivel y. i : $aCt 4 | ot her
confi gurat Pi @%8 }(ﬁp%geﬁ obg frgﬁﬁ %?%g’ d J'V\Il-ﬂ? h%%?ﬁ% ggg?‘{’ :H;%ﬁ $§%%?‘tgﬁ%§39ﬁ it

of the invegbeahanck6f QQﬂ—é)fag@ﬁﬁcr%sCQécﬁ@Y fSSEHEWATA emgaim.e Whehng as
they al so have a conpliant conponent (i.e.) that bends) Tolds, crushes, or
ot her wi se ohalegesmpontnted® iofiilytinaertetdnto the fomats comporenteaiGandithesane
time serving to | ock the con 1 DEC Z002 12 nection conponents together.

Wil e the glags@mreexiended, tm%gaﬁwesetﬁd campanpnt 5 bplops pashoulder o
e X L R A A P
oL e cEilETHE skl T Es W peRtb S maCE AR B0 1 ©
¢ g}gg B?fnre a | Bhéas4,| whbhib@forigdich BREUIde? 52, jjiees preloditorthesésiection

: C. Thus, uncertainties about the amount of extension radially toward axis 56
of dogs 28 becomes irrelevant since sufficient extension of dogs 28 radially
inwardly towards axis 56 will cause the sloping shoulders 48 and 50 to contact
sufficiently to force the cantilevered component 54 against the internal shoul-
der 52, while at the same time locking the connection C together so as to
prevent the male component 44 from being blown out of the female compo-

nent 46.



,of how those features are executed are all wthin the purview of thf

. invention. By integrating the conpliant conponent 54 into a nmale 441 BEC 2002
femal e 46 portion of the joint) the installation and renoval is sinpler and
faster as conpared to using a separate elenent to achieve the prel oad which

" i s independent of the constituent parts. Those skilled in the art wll
appreci ate that connections for services other than for subsea chokes wth
renovabl e inserts are envisioned for the present invention and that the
limts are weN beyond chokes or even subsea equi pnment or even oil ~eld
equi pnment in general. The foregoing djsclosure and description of the
I nvention are illustrative ,~ and explanatory thereof, and various changes
in the size, shape and rnaterials, as well as in the details of the

i11ustrated Comwﬁf?{l@iﬁatWah@ |o@atforof e itasfieaeréd Cohipondmes4 ntdnmt  of
the invention. sl ~ DEC 2002 13 What is clained: 1. A connector,

conpri si noyarg withiotit dapwﬁn?ﬂrdmsthetsﬂiﬁboi thecingehtionl €Tve owiemtation af the
conpliant portion of one of said male and femal e conponents which

el ast i cal |gantiavesed compopent H4Harualsei varywithowt depading-froot thanspiritwife and
femal e conponents due solely tq said nate .and f | e cqonponents bein
brought t¢ entioner W Pé@ﬁmimlpﬁmf&n%ﬂ . T“iiciﬁlcﬁ% ;Ofafe.male 25
o S pn P RRH B AR BV BRI R b bl el t K iRl b
Dol o a1 8 CoREEIRAfs tdpetfeh ErAORAAS uibrcictcther wibeRShckpd ¢
conponent sasgembiye saenrsiogs @8. CA8IlONG as/étdleastioneasftheamale ant feaidieon
"l o compoobmpanests thas & complartcaegmentithahelastically deforms when the
components are brought together, the benefits of the present invention are
achieved. The compliant segment can be on both components of the con-
nection C.
In the embodiment shown in Figure 1, the dog-operating mechanism
26 is a part of the choke body 10 and, thus, remains subsea, even if the
actuator 22 is removed with insert 12 after the dogs 28 are retracted by an
ROV or a diver.
An altemative preferred design allowing the dog-operating mechanism
26 to be removed from the choke body 10 is illustrated in Figure 2. The
principle of operation is the same as in Figure 1, except that the compliant
cantilevered component 54 is now part of the choke body 10. In the embodi—
ment of Figure 1, the choke body 10 had an internal shoulder 52. In Figure
2, the internal shoulder on the choke body is eliminated, and the cantilevered
component 54 represents the end of the choke body 10. The difference is
that the dog-operating mechanism 26 is now a portion of the female compo-
nent 46 which is connected to the actuator 22. In the Figure 1 embodiment,

the male component 44 was connected to the actuator 22. In essence, this
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wherein:  plance of the cantilevered or preload component 54 allows the preload to be

built into the assembled connection C locked together by dogs 28. As a clear
juxtaposition to prior art designs which involved tapered cones pushing on
collets where the amount of movement of the tapered cone plus reliance on

residual frictional forces were required to hold the connection together, the

f”)

connection C of the present invention is far simpler and cheaper to build and
takes up less space. It is also not dependent on residual friction forces to hold
the connection together. The connection stays together with preload as
desired as long as sufficient radial inward movement of the dogs 28 occurs to
prevent the male and female components 44 and 46, respectively, from
coming apart. Accordingly, there's no continuing wedging action required to
maintain the preload on the connection. The preload occurs because of
sutficient extension of the dogs 28 which, in turn, flexes or moves the preload
or cantilevered component 54 sufficiently against an opposing member of the
connection or internally within one component of the connection so as to
retain a preload force when required. It should be noted that the preload is
generally necessary when conditions of high flow and low pressure occur
which could create chattering in the connection due to clearances inherent in
dog-type closures. Additionally, in view of the fact that radial seals 60 are
shown in the embodiments of Figures 1 and 2, there is less of a requirement

of a longitudinal closing force on the connection to activate the seals. Thus,
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be used with this type of a connection without departing from the spirit of the
invention.

M

The compliant component 54 need not be cantilevered; it can be a
segment of the male 44 and/or female 46 components which can bend, fold,
crumple or otherwise deform elastically under load created by actuating the
closure, one type of which can be dogs 28.

An altemative embodiment is illustrated in Figures 3-5. In the embodi-
ment illustrated in these figures, the concept of a preload on the connection
and the dogs which hold the connection together or allow it to be taken apart
are combined. Referring to Figure 3, a choke insert 61 is attached to an
actuator 62. The running tool 88 has as a part thereof sleeve 94 and skirt 64.

- Shoulder 65 on skirt 64 lands on choke body 64 as long as pin 68 is in a
) retracted position (not shown). Thus, pin 68 retains the running tool 88 to
choke body 66 when it extends into groove 70. The choke body 66 is partially
shown in Figure 3. Pin 68 can be mechanically or hydraulically actuated.
Choke body 66 has peripheral internal groove 72 and a series of alighment
holes 74 which accept alignment pins 76. Alignment pins 76 extend from
actuator 62. Actuator 62 has a series of peripheral openings 78, in each of
which is located a generally U-shaped dog 80. Behind each of the dogs 80
is a sleeve 82, which has a taper 84. A split ring 86 holds the sleeve 82 to the
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within the recess defined between legs 100 and 102, small projections can be

used on each or at least one of the legs 100 and 102 which will limit the
amount of movement of the legs 100 and 102 toward each other during

operation of the choke. These projections 104 are illustrated in Figure 5.
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it should also be noted that when the sleeve 82 reaches its full down-
ward movement as the split ring 86 is forced into groove 98, the pin 92 comes
into alignment with opening 96 in sleeve 94. Thus, with the pin 92 no longer
in groove 99, the running tool 88 can be retrieved.

Those skilled in the art will appreciate that the drawings of Figures 3-5
itiustrate one possible way of configuring the connection for application of a
predetermined amount of preload. However, the actual construction of the
actuator 62 insofar as how it operates the insert 60 is not a portion of the
invention and is a design known in the art. The significant feature of the
embodiment shown in Figures 3-5 is that preload is applied to a connection
where the preload function and the locking function of the connection are
combined in a single element.

Another feature of the invention illustrated in Figures 3-5 is the elimina~
tion of tapered cones acting on collets which left uncertainties as to the solidity
of the connection in that reliance on residual friction forces was required. In
the embodiment of Figures 3-5, sufficient sleeve movement to cam the dogs
) 80 outwardly into a groove 72 of predetermined configuration ensures the

) locking of the connection together with the desired preload. It should be noted
that groove 72 has a cross—sectional shape in general conformance with the
tapered surfaces 106 and 108 on legs 102 and 100, respectively. While aU-
shaped cross-section is shown for the dogs 80, other configurations for the
dogs can be used without departing from the spirit of the invention. The dog
or dogs 80 can have some other shape as long as they also have a compliant
component (i.e., that bends, folds, crushes, or otherwise changes in dimen-

sion) that elastically deforms while at the same time serving to lock the con-
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nection components together. While the orientation of the long axis of the
dogs 110 is perpendicular to the axis 112, different orientations of the dogs 80
can be used without departing from the spirit of the invention. As long as the
dogs 80 can effect a straddle between the actuator 82 and the receptacie 66
so as to hold the connection together, while at the same time changing its
configuration elastically so as to provide a preload, the physical embodiment

of how those features are executed are all within the purview of the invention.
ﬂ By integrating the compliant component 54 into a male 44 and/or
female 46 portion of the joint, the installation and removal is simpler and faster
as compared to using a separate element to achieve the preload which is
independent of the constituent parts.

Those skilled in the art will appreciate that connections for services
other than for subsea chokes with removable inserts are envisioned for the
present invention and that the limits are well beyond chokes or even subsea
equipment or even oilfield equipment in general.

The foregoing disclosure and description of the invention are illustrative
, and explanatory thereof, and various changes in the size, shape and materi-
3 als, as well as in the details of the illustrated construction, may be made
without departing from the spirit of the invention.
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1. A connector, comprising:
a male component insertable into a female component;
a compliant portion of one of said male and female components which elastically
moves to apply a preload directly to the other of said male and female components due
solely to said male and female components being brought together prior to the
application of external tools;
a non-resilient lock mechanism extending at least in part into said male and
female components to selectively hold them together with said compliant portion

- applying said preload.
() Ppiying Y

2. The connector of claim 1, wherein:
said compliant portion is located near an end of one of said male and female

components.

3. The connector of claim 2, wherein:
said compliant portion further comprises a cantilevered component.

4. A connector, comprising:

a male component insertable into a female component;

a compliant portion on one of said male and female components which
elastically moves to apply a preload when said male and female components are
assembled to each other.

a lock mechanism extending at least in part into said male and female
components to selectively hold them together with said compliant portion applying said
preload;

said compliant portion is located near an end of one of said male and female
components;

said compliant portion further comprises a cantilevered component;

said male and female components having a longitudinal axis, said cantilevered
component extending in a direction transverse to said longitudinal axis of said male and

female components.
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6. The connector of claim 4, wherein:

said cantilevered component extends around the entire periphery of one of said
male and female components.

7. The connector of claim 6, wherein:
D said cantilevered component is on said male component.
8. The connector of claim 6, wherein:

said cantilevered component is on said female component.

9. The connector of claim 6, wherein:

said cantilevered component is on said male and said female components.

10.  The connector of claim 4, wherein:

said locking mechanism comprises at least one dog extendable into a locking
position in said male and female components to lock them together;

said extension of said dog into said locking position acts to put a force on said
cantilevered component so that a preload force acts on said male and female
components when held together.

11.  The connector of claim 10, wherein:
said locking mechanism comprises a cam system actuable by shaft rotation.

12. The connector of claim 11, wherein:

said male component is a portion of subsea choke body, said female component
is connected to an actuator assembly which operates an insert in said choke body;

said locking mechanism is mounted to said female component so that it and said

actuator can be removed from a subsea mounted choke body.
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ssembly and said insert attached to it are
removed from the choke body mounted subsea.
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