s e3eZZ\ Ft 6TM2- ~J OCT 20D2 Description Threaded Connection Technical Field
The present invention relates to techniques for connecting together 5

t ubul a’- menbers and the |like. Mre particularly, the invention relates "to
met hods and apparatus for making threaded connections betwédn0€brMct or
menbers by relative rotation between the connectors, and using fluid
pressure between the connectors tolﬁﬂﬂﬂuﬁéﬂhxial and radial loading in the
conpl eted connection, but without the need to apply axial forces to drive
the connectors 10 together. Background ef the Invention Stri ngﬁmmmuwwumww
menbers, or pipes, are utilized+=H lons, and are

I nportant in the oil and gas industry. In offshore as well as | andesise
operati ing and production, for exanple, connections 1 S

bet we q%%%%géggEgﬂg ring nust provide both structural strength and fluid
pr essur e int eghet grestnpi ghlentionneelades tavaedialiyges ri@lr“@@nhé@uﬁ? enttatlet ype,
breach bl ock connectors, and snap | ock connectors. Sone connectors use

heat 5 f | tuibailqr enembers Gmdnﬂmfhdﬂ{&:al Manec partacalarky,nthe dhventioni relates t;mma
cases overrj di t.hreads or annul teeth carried by th onnect ors.
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second pIpe nme e cou ormo an |

t hr eadedcdpectfonTRiewithbue theé %‘é@d"t@saﬁﬁl? 411 TErRa to Eheveptﬁb aaﬂnéétx)rs

menbers may be |ntegral parts of their réspective pipe nenbers, be
adddthhEmgihemy 2.9 OC1 2002 wel ding or threaded engagenent, for
exanpl e. Various thread constructions are known, including tapered threads
and strajght thre d?, for exanple. It is deS|rabIe and advant ageous to
provi de & Lae IRVeRI20R | ng t oget her pipe nenmbers that is relatively
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advant aggs.land operations for drilling and producﬂon, for example, connections

15 between pipes in a string must provide both structural strength and fluid
pressure integrity. Typical connectors available include the threaded type,
breach block connectors, and snap lock connectors. Some connectors use heat,
fluid pressure, or mechanical force to obtain a shrink fit, in some cases
overriding threads or annular teeth carried by the connectors. In some cases

20 complex tools or other machinery are required to complete such connections.

Threaded connections between pipe members are typically made by
providing one end of one pipe member with a male connector in the form of
an externally threaded pin member, and providing the end of the second pipe
member with a female coupler in the form of an internally threaded box

25 member which receives the pin member. The pin and box members may be

integral parts of their respective pipe members, or may be added thereto by
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Sunmmary of the Invention 10 The present invention provides nethod and
apparatus for conpletely nmaking up a threaded connection betmeig b@P

t hreaded connectors by relative rotation between the two conne€to ,ZHR
utilizing fluid pressure between themto overcone radial |oad resistance
during make up by rotation, and thereafter to produce axial and radi al

| oadi ng waldihg eoteatied aorayemhent) foy exeingglel n¥drivisl thidladi dopstesstices but
wi t hout applyrng |longitudinal forces to otherwise drive the two connectors

t oget heraredkmewa, ipcluding tapereéddheeadscand straightpthreads rfertexarplel. ng a neck

wi th tapered,_external .threads, nmay be stabbed.,into Qox connector having
a coll ar mtrlttlépgﬁmblmr@ra Advantaeslas 10 [pOVIde (mbeRhHARS 1OF CHBNRSHNE nal

e GRS o SRSy S0 OB B A B 0,
the neckg é%gtﬂefo?' tﬂg!dﬁﬁetcﬁ%nc%éﬁgf&&idkgea R8xnectin %?’gx'e%?tfhﬁﬂzlaféssﬁk@p
seal § and cdrrespondi ng coni cal seal surfaces, or tranp %€al's, s the neck

to the cmté%ﬁfrﬁg?@cgrmﬁﬂ ases’%belreghﬁeswﬁlgqéﬁ ATRSHGEAl AR aléf abisty ng a

general |y ann eal ed zone between thé internal and exter 25 threads,
and bet weany tdue. Bl psesds . infentiba previkdés nathad ead apparatiefooadldeviyg -

t hreadi ng, the bunp seals advance along the ranp seals, increasing the
radi al | dld@frthessadvasages.ween the -2 2.9 OCT 2D02 bunp seals and the
corresponding ranp seals. Torque is applied to rotate the pin relative to
the box gntil _theci aSS radi al | oad resistance at the bunp seals stalls
the rotad d pressure is applied to the seal ed zone
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and ally e the co , reducing the rad l'oad resistance

the bunpniakigghp a fineaded ovmnection hetwieen! twes thbadedeconidcols by detative

rotation and continued threading. As the bunp Seals continue to” advance

al ong t hpotation beteakes, thenbveaomectdrs, nadizhg |fbad peessatebetweeddheotml
fluid pressure may be applied to the sealed zone to reduce the radial |oad
resi st an@‘éerwmmadnahéo@? fesistangg duning make apbby aotaticrd andtthergaftaroso by
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li ke numhgg d@fnn@@ttﬁﬁqbgi&tt@rtwﬁhk fle tirch@d coUhbagss, Thus, a first,

general |y annul ar, axi oad sur?ggt may be |nclgged as part of the pin,

and a second, Agpirecahhgctorrhdving @xeek Mndndt@aréd,cexm@etlﬁmdsmﬁd?fabe part
of the box such that the pin |oad surface contacts the box |oad surtace

when t hestabhed sinteripiboxecgnuectoacdiavingt @ adllarbeith Fapered intersabithrends,
el ude anfbstath akee of) the” aniamal thisdds coatststirbaBatbcl RRADHEA N r d
ZQ :j aéd) Fggﬂegﬁéf ?Ccétgﬁsrﬂﬁﬂrg{qﬁli 8%%3’% %efa%n\}ea&} th\’\e'i1 gx,t or feixralsﬁplg,n (Ijness § nd
the threads and screws the neck of the pin into the collar of the box. Two
combinations of bump seals and corresponding conical seal surfaces, or ramp
seals, seal the neck to the collar on opposite axial sides of the meshed threads,
establishing a generally annular sealed zone between the internal and external
25 threads, and between the bump seals.
As the neck is advanced into the collar by threading, the bump seals

advance along the ramp seals, increasing the radial load resistance between the



More'particularly, the pin may include generally annul ar, axial |oad
surfaces in the formof an end face at the | eading end of the neck and a
| oad 25 shoul der at the opposite end of the neck: the box n&§ 06ici20e
generally annul ar, axial |oad surfaces in the formof an end face at the
| eadi ng end of the collar and a | oad shoul der at the opposite end of the

col lar. Tuenpisealyeand thescodespondingrdhp Al Aorgdeaincagsplied o rbeatbake

until the end face of the pin contacts the | oad shoul der "of the box, and

the end fparaeldtivento tbe boanuatil shehimcreassdsraslintidoad resistanmienat Therbump
rel ease of quiﬂ %lrlessur,e féf@pthe sealed zone all ows_t he n&}%nk tq radially
expand affalsHtallsthe rotagionef the pin o Flwig-pressure ih gpphed to: Biensgaled Zongads
and the I e | r h0g I I e
ond the SRR hARCHITHE YA, R RIS ShAPhRF chRithet RKica0
threagls, ragiilng eﬁghﬂﬂ ﬂI]@a@'d)l'lﬂr,bPédI'f't‘iﬁ§t e dydnll 1 ré45{adeeSathd sumpn

and the axial "l oad surfaces of the boX in contact wth the pin axial ,| dad

sur f aces seflsr t T, gimi trhay thehobe faxtihelr hdvahaed itoetheabostebgr tdradoaband,

axial loading is 10 generated between the pin |oad shoul der and the box
| oad showodtinuedsthreadings Bet theebunie seals comtinuef ta ladvadse along,thearimp -
novenent of_ the neck and col | ar_ together upon release of fluid pressure
from t he S§al§) dBcregsing khe dadial lapd remdstanceoadditionalt Guik pressure mayp be

seal s. The connect,or assenbly jncluding the,.pin _and box connecto may. 15
further CORUBISD R 5PRRG romh tofedtcs e faciBh Todd oS8kanic" 56 hAL tar lay
eachyof t ; Lt I i | al | oad
surfégesIgiyFﬁgug?ﬁ“§ﬁ§§%§¥§@%&ﬂ§#géphggﬁ%ggéﬁeéﬁﬁﬁﬁggggﬁgcgﬁh face of the
pi n contacti n@hdpin dathushadstaReddhts e box Wy thichdigh dntidteadkutfacebof
contacting the | oad shoulder of the pin, each bunp seal is in sealing
engagenerthe pin land Box contast pumdddigionyto aonfactbeswetn the imeenalMhreads and
particularly, the cgggﬁftor assenbl y_including the pin and box connectaors

may i ncl @%airﬁeré;atlé Spurphe gdn igeludrs pi leass e egrssally hanmwlar of
' sealoadSUEHEe G0N 1 REEHNC A GadLch SUPHERT of HYRETBIN &bl Phe BB
oxt LAl 4 SAaech RS | HARE BRI S B sl
g]gml Zal secludedrdsepant offthedsin, a8dla s@bbdd) G ctRrhBy fRIVIBLNa%IAE 168@Gushe! der
may be included as part of the box such that the pin load surface contacts the
box load surface when the pin is completely threaded into the box. Further,
the pin may include a third, generally annular, axial load surface and the box
20 may include a fourth, generally annular, axial load surface such that the third
and fourth axial load surfaces mutually contact when the first and second axial

load surfaces mutually contact.
More particularly, the pin may include generally annular, axial load
surfaces in the form of an end face at the leading end of the neck and a load
25 shoulder at the opposite end of the neck; the box may include generally
annular, axial load surfaces in the form of an end face at the leading end of the

collar and a load shoulder at the opposite end of the collar. The pin may thus



2. 9'0CT 2002 the box and the internal threads. An internal cylindrical

seal surface nmay be included at the end of the ranp seal on the collar
toward the | oad shoul der of the box, and an external cylindr2di0CEec2802
surface may be included at the end of the ranp seal on the neck toward the
| oad shoul der of the pin, so that the 5 bunp seal on the neck is in sealing
engagened adviahcedeinty! thedbbgatintibahesenflafeceonft dee qsinl avntauvtsl thise ldadrp
seal on the collar is in sealing engagenent with the cylindrical seal

surf ace shoulder nfthe bakeandibeesnt faese ofithe twxpicontants e Joadshpukder of
shoul der of the_ _box arid t he epd, face of the box contacts the | oad shoul der
of the p‘ihﬁ.Pll’QeI 88, flepsqof Hvidpressure Jromnehe sapled zonfallpus nec

cor cepatar gl ehaehfaind e tEtRE (BCHABANY, RoB ¥, B6RiBer ik iffynalg
the X GopAdASHY hedbabhinl (e BOTRPLR: TEMiR CTMREH RACPHEIREN he

box connector an e pIln connector according to he present I nvention may

be broketheoititetnallthreadetwadge abgethen wethwekmtéddoad flails bhetherxternal
unthread the two connectors w thout the application of axial forces to

ot her wi sthrpadd, adding wxiaddoading betwipen the akial load sunfasgdaf therpiacandthe
Che v Bhiahdoed: Birfages: ahi the DosimqantachavBhrpeaptn Sxial Joa FsEathse.
orbands PREhEE Vi e FORS aatil Ratafntds & Sebcindd AoV, Ml Blileds
t hr aljeqseiiatad Bebedt U pFIARP Shouiick MM B BOEIcad ShatlIBer, B hidil i

t hreads pavddietHeorwd Reaads thrrdd g |A/1s@Pﬁﬁdigl h??éi\k@héﬁt bhehavedaknthdtotlae pin

thread |l oad flanks with the box thread | oad fl anks, and thereby reducing
t he 25 atageth¢oagpongrdleaseceaf flued cpressurmfdony thei sdalédabreuinereaseoithe he
pin and the box. -5, 2, 9 QOCT 2002 The conbi nati ons of bunp seals and ranp
seal s, ol‘*adé@f]I loagh resintaneant the bupyssealsed to establish the seal ed zone

provi de seali in both directi c1ns: urin ke. up OCL t he threaded

connect i on, siﬁpi FORREEOL pR3SE VIU]E u@@sﬁgep\‘/ﬁt?ﬁ Be% e Orzsoﬁgayk
et . ¢ H . . = .

o tho i BorolPrRe e By liBkFiGalise! shiifod, B3R Rl Aofhe RN Ehar 5T 0

Fluid w i fyvdhanp isgalsOo Batl ReitR! the W r&Pondifigotial 36ad | stirfacRXt 6f ithe to

the pin and box, against | eakage into the sealed”zone. Further, a threaded
connect i g'm emdéax imanotu] rapritact, Bachrasget end faot iofnthes padf foontaotaly thecked
agai nst break out due to the axial preloading and radial |oad resistance IO
achi evedland sbpaldss ef theubexpaerd stheeendofacenef sthgl baxzeertacangothe; lead ng

The B?egémqﬁﬁﬁeéﬁf R oo (BRI SeR) ”iif;‘ﬁﬁt E‘E’éliéinﬁﬁfé%éééf%ﬁégi@tnﬁaég
o 20 PR OHOERE VR ARR LG R, G770 o Che pr asent i nvention.  The
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nect of - Compl B0 o e a5 e Bl P hny el e €

pr essur ecanecot Pigiei dodede hhaéxtéﬁ;dlmirﬁglsbm bauhe pin reclirbétweea fHiegend or
exanple. Brief Description of Drawings 20 Fig. 1 i$ a |ongitudinal

sect i onafacgi efvtie pan amchtha oktexnak thioadac anddim gxternaheopics esaal iswréags, on,
Soot| on, OF TP NESH) Tl bRk DRBELR| hemibrd AP aUdEh Eadba PBh Al (Bh,
conritt ofslespafHaFeRd, Sntt Rty a5k A jBRiab dulhe: fbal” bR BB0P% cotlar s
i t hr e SSEHPAPTRE| O f866: o the G| T\ ixerddad firads: gBY af NalA! e
f ragment gpiican kéﬁlgﬁ&fmt%p@ﬁgpék%@ogg@cﬁllﬁr Hegween theroadtsiculdér bfgs.

1-3, show ng neshi ng of -



the pin and box threads with the radial spacing between the threads
expanded by fluid pressure. Detailed Description of the Presently Preferred
Enbodi ment A connector assenbly according to the present inygngdponghs shown
in5 Fig. 1, and partially in Figs. 2 and 3, conprising a pin connector,

i ndi cated generally at 10, and a box connector, indicated generally at 12.
The pin tife dost 4ié thexintarnabehwadi? Areintetnit cplindriad] vedli surfacy ages ben
the process of threadedly connecting the two connectors together. Further,

the pin includedraswhe jesidnelitheoramp saad osr the colar dowasditde Ibadashaildaelodi ng
15 270, i Ao xS e he 390R Aot T
| hat ¢ ho T Romp 3a hox e oeck Gt ik 1984 ABGpidsr oF deybinsr shamaE be' °
Cht ot al Cup, S8 D dne ARECL 18 0 kehlith EAEiRE N HE UK THARIAN, seal

as an i nkagfaak JPERS cENaL, endtteUbitgy selMifthe LollaeISiAlsealifg étighgkheartd
the box 12 are tubul ar thenselves, So that the internal passages of the

tubul ar mdtibehs dylimdricalssealnsunfaee tdn digmeckse whemdbe cersd faen afhéhe quiner
are nutual | conneﬁged. Fi nal | a tubul ar nmenber _(not_ shown) may be

Y
equi pped cantacts the foadhsheuldss &nthe haa andéhe enddfaceref the bekesontacts the
t hat two,or re suc onnect o .equi .L.ubul ar nbers may,be nutual |y
forned. 108 RORIRIh 8RR B1SR, BR Efii Prespbr TR, the SHaled b then
MenbeRs. ; t 1y dyAd j I i.ng r i i any
ot he?étyﬁ%&éés?ibmr%g%%?&berdadgse SF@%“%% Paﬁggénﬁnec egrféﬁla d %ﬁlﬁogﬁgcgg%i ng
to the preseRpondientidydihdridalTsenl CAFREEsORS HO Mtk dxpaids eadiallyuah@dhgo
that a portion of the pin connector nmay be received within a poftion of the
box conndoocontaactstdadiallyy connectors may be connected together ultimately
by relative rotational nption 2.9 OCT 2002 between them 1In the
il lustrated erthsucompletelhmasienupoconnactipasbetwesik thep baxdcanneatex and the

includes a collar 24 such .that th in neck.is received within the bo
Lol ar e SaRRGHEY SARAILe, 1onlBe DprasRB! Y CAUGR. T8y o dhtidken put By

51 ol noc Rty eotRgho PR TEE iR S Aht e bt togtnRhad e bl fthebfors, ™
h ¢ o . ol .

| oad shod 2RO appligalieh ‘of A GLLE" e bibarilse pull THEAMY Mhnurerstsar

Ther ef or apatthe Witk B2 tlachliedposineutiond domepleielylthaict epdi agd adthl laxidlr om

the pin | oad shoulder 28 to the pin end face 26, as is indicated in Fig. 1.

The radi @relpadnor the exdal laadeswifaces ofdhedwa gonaectoss gad: radial loading at

o 10- P e RS 0T BB g R ™
o 401y Heskdf fAdlaltd xanaRing ool 6ok dloe’the BRPLICH Hsistapepeat the
trailing b%gfj}g gégfsﬁ% ﬁ%\kr%latﬁ@ &S{a‘rgfecﬁb (?%F\Se&? 'ﬁﬁchbﬁgé&%r§?§lgﬁrgﬁkoéutt he

15 box 12 nding axially from oad shoul der to t ox end

face 30, the thseddedl eahadctionFi épplicationvolf! flakd aReESRicatisd PadVés tharpin by
reference to Fig. 1, wherein the connection between the pin 10 and the box

12 is il Itheadst and dhe dwowpithresds rextiellypapatiatredheinge tine wedgingeofidhe @22 and

the length of the collar 24 are such that, in_the conpletely made-up

confi gur dhread leatk flamks exithother ok theeads load dtanksy thenebycEeduging ot
shoukder 32 ng.th ollar, end face 30 is_landed agai nst e ptn |
shoupder 1 RAdinGTefieed the GorelRdnding Sxied 10ad 865 okt Bid and e 1
only one d shoul der, either the pin | oad shoul der 28 or the box | oad
shoul der . Then, in the conpletely nade up configuration, only one end
face 26 or 30 25 contacts the one | oad shoulder 32 or 28 that is present.
The radially-outer surface of the neck 22 is fornmed with a set of tapered

threads 34; the radially-inner surface of the collar 24 is formed with a
set of g_

.5 -



2. ~'OCT 2002 tapered threads 36. The external pin threads 34 are generally
conplinentary to the internal box threads 36, at |east to the extent that
the two threads may be nmeshed to threadedly connect the pin 4@ ﬂﬁﬂzmﬁe box
12 as discussed in detail below 5 The pin neck 22 includes an external
bunp seal 38 toward the pin end i face 26, spaced fromthe near end of the
pi n threads 3Fheycembmattdns ofipbump sealsaard samp oseals). orheylindiicalissakeal
38 conprises a radially-outwardly extending annular_ ridge, wth a . rounded
profil e swfacsss usgdrpgestablish the,se d zanq REOYuUle; ﬁ@&hﬁ&énabpf:ﬁlnfigﬁﬁﬁpnﬁérrp

sealin ur.face A2 bet n.the X load 10 shoul der, 32 and,t.he ,near end of
Sha bou Gifiadqoaks ubThb TS thidadads camieesion, ratigsthe- apmicr TR SEss ity | o
frust ocopj j f i.n . i i i - I S a
i, o TR 456 348 2ole BE s Bikasl B FneeRioFichiherpin AEAHA ot
whi clr condd; i iaF | Ji hRA G i ace
ot | nRdCR a8 ol ik etiof b he DA BCDoRY kel SRmBeRd B e e

i s | ocat sshlivgt fleed wikieinr thei imtéionuf ehopih aexdtieok, &f welk abdluildoextesivrutaler
32 and the ring sealing surface 44. The box collar 24 includes an internal
bunp seathe4pin @ndr Boxhagpinst daakdge éin®othe sazled £onen t Furthesy anbreadede:

box threads 36, by a snoboth, tapered surface section SO, T hox b% seal
48 conpr $RRSCHQI Badd Ui Aeardine 20 B eRchcRs eanan is efectebh 1atkeinded

Ceal i ng SEpPEEbreBe bl dn BF BiBL e itab: v TRaB, SSAELRRATER e
pi N fighr eacifievéd b}"f‘elehéb b?fmﬁﬁegfes%ré’(ﬁ@ﬂf s@ﬂeﬁ?‘icﬁfe’?ahlss,eﬁ%fu%hgyof
frustoconical sealing surface, Seen Iin profile in Figs. 1-3 generallFy as a
ranp, w twotdrenrarer avimrlaendenfberbe havidggpén tavd bdx2bohhectprs dcoosdigy 8,
and whi ch continues as an external right circular cylindrical sealing

surface 8B present invertior @t aufpasite endsofdhae tebufascmenabersp may, bg made 200z
t.he radial |l y-innerpost extent of the

undercut groove 56 is | ocated betwee

pin | oaduB Houithsaded Ty ronneEtNE s BHIIAE mEMbEss by TORIOR HASERDESTVeeRe
bunmp seal s,,38 and 48 ar o limted to the rounded _profil.es i[.lustr d
ner b1 e Hafkh apBata i AN teShUEL acCotdiBal R MRaptestnt dB3ehtipl THE Lae
any of j Jalvgl i i p i i r i

o0 B8 Of bhkEal EeBEBH, BoBRL A BRRPBERIAA pihé 'vid” SERRANCIRS,
fox use hed N6f RIBESIRK tGYISNbE OBLHERY haCHingey lﬁlsin%agﬁsfm& douité egf t fluid
convex curves of various radii and angul ar edges, r exanple. Also,

provi di nprassere ydridhdr itosjues etabol nihas uisf aypically foand4onsaodtilling! riglofor
ot herwi se, the ranp seals 42 and 52 may continue through the illustrated
| ocat i on€X¥mplte correspondi ng cylindrical seal surfaces. Further, the
under cut grooves 46 and 56 are useful for receiving foreign matter as the

pin 10 apd: hox | t hreaded together, and nmay al so provide
3 ely made up configuration, but are not

sone stre te et
Ps 89675 1HAI D eBRInAPFiet of WEGHISr 26&MBly dedding

essejjial to g
to the present invention, showing a box connector in cross section and a pin

DIaWIgs
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pr esent inventpgn.

connector in quarter section, with the pin and box completely made up in
threaded connection; Fig. 2 is a fragmentary view in partial section of the pin
and box connectors of Fig. 1, showing the pin positioned within the box in the
25 initial stab position; Fig. 3 is a view similar to Fig. 2, but showing the pin
threaded into the box in the stall position; and Fig. 4 is a fragmentary enlarged

sectional view of the pin and box connectors of Figs. 1-3, showing meshing of



The box 12 is broken by a partially threaded port 58, axially positioned in
the region of the collar 24 where the box threads 36 are | ocated, although
the port may be |ocated el sewhere along the collar, as di scugs®dcrepoo. . As
shown in Figs. 2 and 3, a fluid pressure conmmunication line 60 my be 20
connected to the port 58 by an appropriate fitting 62 which threadedly
engages thea pim anﬂeb@brthr@ﬁé wethl the radiel spaoimgpbetyosass thi ﬂu@adectmp@mdad

Bot h the, po EP8 and the fitting 62 may be tapered as shown, for exanple,

to enhan§¥3éﬂ BE&ISUKe of the fitting with the collar in t he port. Details
of the constructlon of the |Ilustrated p|n threads 34 and box 25 threads 36
may be au_ | at £ WE . At perspective of

t he pi 0t ' S hravees| ant ed Ieadlng
stab flanks 6 e Iﬁﬁ@h

10 2, 9 OCT¢§0 %CE @hﬁ plﬁ%ﬁﬂgeghgﬁgiﬁﬁggg sl ant E%g |ng ﬁoad

fl anks 6&igaid and mpaltyh[mem s32 @ad S,stampeiding ai lpincdmorttdt,anidicated The
slant of the pin thread | oad flanks 68 is conplenentary to the slant of t he
box t hr egénexally fat dfkamba bax konnectangliedishted ganersllyt tagsk2.t wbhe qpia 1

surfaces sho elow a |line perp ndi cuI r to the common, | gngi t udi naI axi s
(not sho#®A & Bﬁé ff:ﬁ’ﬂflefé%r@ trgge i QP @p&qsénaﬂgﬁ Pracess vify.

tﬂe' Bhtn“?rme'@baﬁ&%b%%ﬁgﬁ*ﬁg%%et‘to;q“@wa h%@ﬁ%%ﬂs'r;e 3R <t 100k pox
Eh;ﬁaan;Fgg}iﬂ@ghé ggnth?nr?hg ngzﬁb% prn fg lqﬂ?%gwgghﬁgve f tenegiater

st ral@ht ,12ciseshieowi Joirsti té hﬂeetwd dhaegstondbtudhdar haggberal 8 %ea welding
straight, crests 7 Finally, the pin threads have rounded troughs 76, and

the box 6k e@dssaqwthamnmmigdhermug}& ang. thasbehalih joimsrthg. twio tubelar
hedge, - adueigbeR, GrpipeseldranhdR. oft Wil o RppFeiated deat the pin 10'amd Box
12 can be joined to respective tubular members other than by welding, and
further that the pin may be formed as an integral upset end of a tubular
15 member, and the box may also be formed as an integral upset end of a tubular
member. In general, the pin 10 and the box 12 are tubular themselves, so that
the internal passages of the tubular members 14 and 18 continue through the
connectors when the latter are mutually connected. Finally, a tubular member
(not shown) may be equipped with a pin 10 on one end, and a box 12 on the
20  other end, so that two or more such connector-equipped tubular members may
be mutually joined, according to the present invention, into a string of tubular
members. Thus, strings of drill pipe, well casing, production pipe, or any
other type of tubing may be assembled using connectors and method according

to the present invention.
25 The connectors 10 and 12 are constructed so that a portion of the pin
connector may be received within a portion of the box connector, and the two

connectors may be connected together ultimately by relative rotational motion



15 the fully made up configuration shown in Fig. 1, with the pin connector
10 fully threadedly engaged with the box connector 12, the pin thread | oad
flanks 68 are | anded agai nst the box thread | oad flanks 70, D@tporhepi n
thread stab flanks are not in contact with the box thread stab flanks 66,
the pin thread crests 72 remain separated fromthe box thread troughs 78,
and the bebwaemw anohnﬂmuﬁumamdnmnbodemnatﬁm pimrh(Q fiecluides thneakl 22
troughs 76 enerally as shown in 214? However, as discussed bel o

the ful |g«ndn§ﬁ@ bex ddrinchidesta eeller @11011 that they peaqeckal s Fereived rwi hed

| t h trat ed 4. T
pr ocess ebeﬁhg@? arfﬁam&?yﬁéﬁﬁ?ﬁe g o e Bk flﬁﬂbgggﬁspﬁv-‘aggy

i t 2 I

L yoct o) "usfieaen! o B Rityenly e kol 10 HERA theBoxl Ate |
bei ng megkadbes Varh dﬂ’\/éhd)'p@ﬁslst B%acﬁﬁ%%ﬂl@ﬁdi ueftlagabhd . fackap6i at, tn@

end, such as in the -11 case of drill pi pe, well casing,
product i parrpivoer, enideof mhellmafckrr@ﬂbezms exeemngr, oadiadlyrertenaing) Iemmnrlaredomﬂi so
that the box 12 is on the | ower tube, faC|ngn£mrdl , and the pin 10 is on

t he uppeshaulder 2%&is hgcad@dm@mh othenstreHsng end pfgihe neak. ST'iIIﬁéef@éﬁnéb@ of s
10 and 12 et her d t he n neck 22 r, advances within box
col | ar 2&‘?&%2}(% St 8FP‘PII¥r‘égdH§tB’@ it Iﬂ:\ ng axiallyafrem the Biok lPﬁﬁ?e

g ) T T 11 S

apprey! at@datE ¥, thbfbd)é‘éollﬂf Quaisegds 3%0 dﬁé‘éé‘[h'cﬁl‘ , Wil the pe? tﬁf@lbf 38

10 has passed within the box thr reached the box ‘ranp seal 42,
and t he thex bownp2seattiadly leaslgsisg atiebpin D, pitre éadiagsefd afidcheeboked ahe
pin ramp seal 52. Al so, the slant of the box thread stab flanks 66 al|ows
the pin eadallycextendng anmalar end dage 30aat the thenpualied nndugﬁmthqq@dcla& 24,

t hreads 36 wi t hout |H&a§{ferenc and the gl ant .of the iread st ab
flanks 680 aiNtEWETs HadidlsExtenlings Anmdan daad i adep, caigdi 8t fhes by

stab' pos PRI e dri 0 hé Tollar oFRERfar Mfe %qllﬁrb%%giﬂs porgf; pF'bke
Pox I5TPhogal2 el I8 ROBR 1O |47 SREKIMTR) Seinel o L aepp ©

ranp ‘sea e or two sea ween pin fhe

12, such3geabiigindicated in Figi 2l [Ty wAll bé idppzesiated pakidiflatly by eeferoneado bOX
connectl on fromthat configuration. After the initial stab position of Fig.

2 is realbigdl, whermnrthmozcmmwna lmtwm ﬂ]eepmolamd thel box U@ isoilbrstratedher ,
ot | onl 688 COP Y AR B eI bR dhe smefe ¢ fhewpech 22 iadotiiensts pEIEEI ve
ESULZE ?ﬁéﬂéﬂeﬁa@@éﬁaarv%ﬁaééh?ﬂﬂ'eﬁ_@%ﬁﬁ%@ffﬁlﬁ%@%ﬁh&@é@éﬁﬁ&aﬁ% B ehfn o
| ot 32(?‘;]"2%&& Q?;E é%ﬂdééehs 'éxg éﬁg:ﬁ%e gglr%r g@%cr k@gﬂ@e?@?'an@%%”ﬁ@tlmoénd &80 10
is landed against the pin load shoulder 28.
Alternatively, the connectors 10 and 12 may be provided with only one
load shoulder, either the pin load shoulder 28 or the box load shoulder 32.
Then, in the completely made up configuration, only one end face 26 or 30
25 contacts the one load shoulder 32 or 28 that is present.
The radially-outer surface of the neck 22 is formed with a set of tapered

threads 34; the radially-inner surface of the collar 24 is formed with a set of



2.9 OCT 2002 13 the box .ranp seal 42, and the box bunp seal 48 to ride up
the pin ranp seal 52. Since the two ranp seals 42 and 52 are slanted, or
tapered, this novenent of the bunp seals 38 and 48 generat esZﬂrﬁfrTea@?ng
radi al forces between the bunp seals and the respective ranp seals,
produci ng seal i ng engagenent 5 therebetween. The farther the bunp seals 38

and 48 ntaperaddhreadse3 ar‘dﬂueseatanalz pamdhseadsr 34 et gemdrpllyt bemplnenptaryr e

the radial forces that re erated between the hunp seals and the ranp
seal s. THedke intgrnal box §a \aédeasmprtbe;ﬁxaenamag thcgm&ugaér m@ bgl so
provi de inc si ng radi | oad r |stan r fr i .0rces th
bunp searishedtanugadedy s itiest dhe DB H5 andcie bk ofd 85 iSSEa if desilue
to furthiwcﬁgtate and thread the pin 10 into the box 12. Eventually, the
radi al L 'bnal forces are sufficiently great to match the torque that
can b appl i edheopid ARtkiZ H8quded shExEAiA bufip 844138 &S%P&Sthbﬁgr)ﬁﬁend
applied, to rotate the pin 10 relative to the box 12. The configuration of
the pin f8cadd, spacdibfroh? the rtémtemblorﬁtthesl)mettrﬂea@si 34obgsa shmoth, sa;&trbd
posi tion, |IIustrated in Fig. 3. No further_rotation is available in the
stal | posnfiasa sestion ¢her Tatm/aﬁ@lé hureppseal 138 ioomeprises Boxadiallyspuevardly ¢
stall posrtr(ﬁprs re ched, fluid pressure i

el eve. SoMUEHUISG Piiec) SHUR AFASRRHCRIOTUR 448 W EHER of dos, TTobRZen

al | ow t nEOEh 2510 aUHeS P ?ﬂ%ﬁ%&%ﬁéﬁ%@%ﬁa@%}ﬁi\%%aﬁﬁ#@”ﬁﬂﬁqséé o

't whl %ﬁoat&érrem%ﬂduréﬂﬁ& BRE déh é%?BHR ﬁﬁéé&s%%aﬂphé%&éfr g%ealsaellng

engagenment wth the ranp sea s 42 respectively, a gener annul ar
seal ed zeomprisesstrihterhel] @@temaﬁp fraetquoniddl seddirghsutfase,lgeen' v pmeﬂled
zone exists _between the external surface of the pin 10 and the internal
surface on Hige. 53 generedlybas neemp,hwithidicowigersend ofstheasurfage tapraed the

particularly, th | ed, z i s between the hr,eads .34 ;and the, bo
Phr cads DoX HiGAGs Aeciic HEUGH FOBUAYSS caN ABGNTRINE daghing IEAgaD CHMORRA

;2;32&%&%5 At 04 %f%%éﬁawezeniaﬁsf%ﬁ%ﬁa@%nédr' ﬂeﬁﬁﬁi@é Phe
|t ef secighagy o148 N BRRfecEBeltddh e rhALANY B ACEx ! B 0GP kol 23

The pressure connunrca 1on lI'iné IS "connéc

t he f|tt@ngﬁﬁﬂtyggﬁgqﬁéxnﬁ?gegﬁﬁé@ﬁghweengaged in the port 58 in the stal
position of Fig. 3. Then uid pressure is applied to the seal ed zone by
way of the |i fchesBox coblaedethdludes aninternabbammpssealotB toward Htherhoxoend
hydraulrc fl for exa under pressure. The effect of the fluid

pr essur e IBes E@ éEanj ngarr@ar f@ﬁ‘eof)éh@ @Oépg’lr?adécﬁéab)’f%ﬁﬁé@tbot@IPFé"ﬁér n

neck 22 oI 2 te n arate th rfac

t he nec k%gﬁf&c? hég&b$9§ t htﬁ %g é‘&nggérl %go?ﬂgrporascersogs ratﬁg e’eﬁ‘@gﬁygne
Thusyp th t r expan

radi al | y%xa %@@alﬁpgfdz%ﬁy f|ihsl %P(?lgé%égdpmg ?# Seénrﬁﬁolﬁlgﬁo)&t fglt higﬂgtp 1Ind up
of fluid n@cksmrmcludetshm sxabetil m@;]a stalinihudace RBetwecAotd peh i wadof
the neck 22 and expansion of the collar 24, the 15 bunp seals 38 and 48
remai n i sheakdeém3g0 engh tleerevear vérid of hther pﬁpehteawis B4pTheapin 42ngndedk 52

mai ntaining the sealed integrity of the seal ed zone. However, the radjal

| oad r esroamm&esOantaaréemalcgemmll}f émsé@cmtcabenahlmg spofaces 6aEB iBpraitess

and t he respect eal s 42 and, s sufficient] reduce mntho%t
br eaki ng 1 Hd88ear Ssnn’gﬁl %atl‘r@énbo\‘{t a@ﬁ B?\ﬁ@ﬁ”@ﬂt@nﬁ ace fewar

i 0 10
Sﬁé’a?ﬁgc’ﬁté el EaEFI M il MBI (b ldsn s i ti‘ért?e@ﬁé*%@él B
Fixed, T oyligwr{oH Sealid Ssurt.%r‘]& gurhtl&dwa@feharéh §&ﬁtau<f9£5' njg the
threadrng of the pin i to t ox 12. As e prn er rotated and

threaded into the box 12, the bunp 25 seals 38 and 48 continue to ride

al ong the respective tapered ranp seals 42 and 52, tending to increase the
radi al | oad resistance forces at these seals. Consequently, fluid pressure
in the seal ed zone may be increased to further - 14
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2, 9'OCT 2002 contract the pin neck 22 and expand the box collar 24 to

mai ntain the resistance forces at the bunps seals 38 and 48 at sufficiently
| ow values to allow further threading by rotation of the pirp §Qctnpget he
box 12, while still maintaining the integrity of the sealed zone. 5
Utimately, the pin 10 is threaded into the box 12 until the pin end face
26 | andsUBRETCHE 250RVE SAdisdreatedbbetyrcemihe raciallynagempst exmt|Ginthe B t he

in |oad | d 2 I hat. fi. ti h inb | 38 h d
"nt'o. sealogeBiet S04 R ing Rl i i no sl face 44 at the end of
the b I I i
contact w th ToCcnarsy P he BuRPIaBEER AL e pof AR NP RONRted
ranp Seagréﬁﬁesg'lﬁmaté@ Heir8irt; hb@ﬁ*@ k@ﬁ' usednis 88 peSeR iR nith JDig he

oa t1ona

box thre flanks 70. Addi application”of torque to rotate the

pi n B0 reémdraleinclutdbeatrpXprbfilapdhdt iprevide sdalidfgrihheoopetaidmewitbx thy the
t hreadi ng action produces axial |oad forces between the pin end face ,26 and

t he box tomdspémdingerarsp, scahinghainfeees 43 ande5Box Vemibifsatypesoofpoofiles of n

| oad shoul der 28, .and ultiyately between the pi,n an ox | oad shoul ders 28
and 32, B@}Pe%%aﬁ%éf’l;/,us%ﬁ tﬁgspge LAB¥RNHABR THANK laﬁ&%@%‘lﬁrﬁf@é@tﬁ%&"-‘gl Bk’
68 and 7 r Y Al . I n hlable, or
selected?o?% qggfﬁgggtggﬁO&Eg?gggﬁyggégﬁggkﬁgg%agof%ég%gﬂgected pin 10 and
box 12, the TANG PG the dyifhdRAl CekalRCshifabed dasaHd204 by diowdl; ¢ he

line 60, for exanple, and the I"ine and fitti"ng 62 may be renoved Tr th
por t1(8. othepimige,( et rahgpwyealmy2bandss? tayctoatntivethrouphSehe il lustiated

pressure rel eased fromthe sealed zone, the pin neck 22 tends to relax and
expand r ktiatiiong, ofathe comresponding eylimdricalmstal surfaseax Fmdhentheamdasut

radially, with er It that e threads 34 and 36 nove radially_closer
t oget her STAQVa$ fﬁg@mﬁggam%w‘niger SECeIang Hosadd Mptistdasdhel pael 0 and

t oget her, t five de sl.ant .of the thread,l oad fl anks 68 a 70

[ Post r abaty 4 o eSBBleely” WitBhafa doheanel i bl s iRutdk Wehd pess

bet ween t (! ﬁggﬁlt } n

t he thregé(]'get{a%% %gtﬁ%rghk%tﬁrf Flga;dc# gﬁoﬁ?{gggg dngﬁ%?é?ﬂ?\oggﬁgra , bﬁ]\gﬁé
radif npyssEndtion ahdengehofodanetopdcdirding ¢ the presentiphveasenof the fluid
pressure in the sealed zone continues until the separation 5 between the
thread stab fThekso6424dsbrékendndatpertialycihngadédpoee 5, rexially qzobitoned s
72,74 and the thread troughs 76,86, respectively, are reduced to

appr oxi it &hg region ohdbe aibwnld whers. the baxsdreads 3onarer ocaied altheugh d
f t h l.ed . the b | d 48 t | in i
Ceal i ng. i REEBMY ReRCefrd Elseriiers clbng dhe joqlfarhas destssed Retosi 105 |

. _ e €}
cor osponit g BYFiRSy 2 3T, £ 1062, PRYTRE, RORMARARG N B ghaf ke o

and 2(he Bexndctedantthaqicrt S bg ahhﬁ)oﬁﬂoghﬁt@'fﬁﬁﬁgr@z wﬁeﬁ%ﬁéeédearytén%fageéﬂ ed
zone, and the | oad shoul ders 28 ana 32, as well" as the thread |oad anks
68 and 7®ithirithelpornpradeedid théreto for purgosen distuissed beiowenBolle théperds 34
and 36, and 15 the bunp seals 38 and 48 radially | oaded with the

cor r espondianfl te fittingc6? may bestapeiedsasy shawa, 5or exampleato eabapeetthey

12" ts resenens ok ahe e iR S i B RORY < nal, “rmde-up
s redEHERE CASIPITHRE MR . final, mdeup

The. connect | o SiiY o6 eb ColnBEbR20t R M iled g ORI 3 ERChaR

Fo 1R bR RGP Hias b PREHETAIT 1Y repbidiPe, o[BI B nAA WL et ve

connecti Persgeuiweldf e pippl @dmeddgf thenbok e Nrideepin threado 34 Bavdalaritbé
bunmp seals 38 and 48, and the correésponding ranmp seals 42 and 52, and

cyl i ndri teddingastatnflanks €4y, fandetheddorabreitls 36 daveeslaptea leadimgistab flaaks
between the pin 10 and the box 12 in both directions: (a) fromwthin the
annul ar seal ed zone during the process of nmaking up the connection,
confining the pressurized fluid in the - 16
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2.9 OCT 2~2 seal ed zone; and (b) fromw thout the annular seal ed zone in
the final configuration, preventing fluid frompassing into the seal ed zone
either fromthe interior of the pin 10 and box 12, or from gxgtg¢t qpgt o the
pin and box. In the particular enbodinment illustrated, during the nmake up

process hath the tﬁi n.5 bunp seal 38 and the box bunp seal 48 hold fluid
pr essur eSbetMsen theinitheeads 32 hawe slanted maslingaioad Hamks 68p angethe box

or cosur o eaiacd BavEMatgaating taad Tanke 10° Pt 1A, 5F toe 8 et ©
the connialt DAREIGHL GBI heneRY 1 the sTaf, OF Jfe o, iRl fobd HAHKS /e ©

broken owfith afd GRglPIdT achtbex &RREr alved lognaidhéss Rhovayebelow &hEnst eps
of making up the connection. The line 60 is connected to the port 58 by the

fittifg §erpemdichlarito fireessmmrondoagitudimgipdsiiednoo shosveaf due pimel ®handeen
the pin neck 22 and the box collar 24, forcing the neck and collar_suyfaces

apart by th® boxat? iindicated dyctheannglesAckpdiigi Ag Imdéhe dlluatraterhembadimenti on

e Ao M) B St B AR G 1
> . . :

Chreads SETehsiin, if e MR b0 UEE Sell Bl SO0 RS 66 it ¥

generate i  ACAI fhihhe
t hr eads gﬁg?ggssg&?? ?@%ﬁ??@?gﬁgﬂﬁg%ﬁﬁ E\Agear?a e- uggn'%ﬁlg}c%ngg}égi%g
bet wve@n tineads B4 hassdlatendd)xorl tradght] eestby72 nhid ahdebobytheemls 86t also of

torque to rotate the pin relative to the_box, for exar{mﬁe. When t he
posi t i onhavedilatered, o straight, cresssfidi Fipalysthe pm thecadsahave zonadedy be

o e AL B 5 o SR R BRBRE o T ot
ﬁ‘n’{‘lﬁreaﬁ{‘ng SR Dol 28 o 8 fq%grcﬁn@%;éﬁeﬁtﬁea@fﬁﬁﬁﬁﬁéﬁﬁ@zl

) 2 o
ht er sect o upped wElRe AP s e, peUlle LIRARRL B H by isalE ST IR
| ocai®d ahyWhHyemaldeng coafigratibnoshdwa #oFigi n¢lwithntheapidldonndcedy a0ed
fromthe internal threads, such as al ong the Tol [ar surface 50, or al ong

t he col | dullyahpeated]ly 4hgaged withrthedoxasohnextond 25 thé @ipdhrearb doadhif leatkss

with the seal ed chqr(}g as, defined above. Al so, the ,?ort 58. may. be cl gsed, by a
pl ug (no agaiast the bour threadnpad dlanks. 70, hyt dhepids tareadost@bd t he

Bl ar, TRORY SR dr FoRet e JBBaOSR read A SFAkEr 662 hrannehrsate,
ar, Tl . g e
General | v Seimafemaln Sotfich Bony e SN RRLAN SR TR R SHE or Hikid
connggt oicrédt8 MPrERgist ﬁ‘afh@ﬂ%rh'tﬁ?ﬁgiﬁ dtﬁgé’ad)h%‘ﬂ 5,5 1198 Shéwhy

annul ar, axial |oad shoul der. Then, ressur€ 1s refeased”fromthe
seal ed zondigf derHohevendas dixeussstt belosw | iietheofull madelap tonfighratien tdfe
conpl etely made up_configuration. 15 The present 1nvention provides a
connect oFigs de i ythreads apd 36nwicetma¢shedndlosgp t9gethematcoppparedote the
connector nenber relative %o the ot her connector nenber alone to thread the
two conndEiBEeReEMH LS RIed A8 E18a& opposed to driving one connector nember

axially into t ect or. i.e I a : he
hr adi ng bet VBB ESS S RaTiserEE B R LG sty s Homn L2 s BhCT
t ogepher inehtf $Binkh YRE AN d ipe x| Songplied Beaaicalne

t wo cpnnec% or ﬂrggn@:a(r%s to gi ;(g%]v,plgrn?cgé:i zﬁ%ﬂa{'?e,ﬁﬂt“r?g cp?\?lﬂﬁued threadi'ng by
rotation Applivatont iretiareilcialE clr ex@iipds, swhkte the 20nakctiondsr Bsingt anele at
the seals’stalls the torque applied to rotate and thread the connector
nenber s thegwebartwapipdssthaebeaseppdrtod verticely, that iswor26ndpsuels tasrinntheber s
to axially preload the connector nenbers together. Radial preloading at the
seals is also achieved by the release of the fluid pressure. Metal-to-netal
seal ing between the two connector nenbers is - 18
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2, 9° OCT 2002 provided by bunp seals and ranp seal surfaces, w th optional
cylindrical seal surfaces used in the made-up configuration. The bunp seals
and the various sealing surfaces seal in both directions, dugigngtTha8l2 up,
and after nmake up is achieved. 5 The foregoing disclosure and description
of the invention is illustrative and explanatory thereof, and various

changes ¢asetdfedrilltpipd, stetbsasiagyer | prghictiondpipe, | thedubular mgmbetsubeingy be
made within the scope of the appended clainms wthout departing fromthe
spirit obingd arenarmally oriented sosthat thedoox 4@ & aonthe lowest ube, Jaciagi ng
up a threaded,connection, between I n connectqr and.,a box cgnnect or

wher ei n WPWARILY, @Bhihe Bin 1Hcs,er hE YRR WhE AgciEedOummandlyags Bgwa

t hr eads gngr%ﬁl agi ng stab flanks and slanted, trailing |oad flanks, and a
first, gl Ie]i annul ar, axial |oad surface, wherein the box connector

i ncl ydes a corharcdimdchdrs’ MOeamd! 12 t@eeﬁwbeuhrtgg@tgew ahd! geelw;irgaﬁ fiedb 74 anks

and sl ant ed, tral(fl ng | oad flanks, and a second; generall nul ar, axi al

| oad suridemcenheithim théeare dolkand24 handd! ther pir aliretrl tseab dtartisnédi darsd of a
10 bunp seal and a correspondi ng conical seal surface, by meshing the
ext er nal agdinstathe axh thread stab dlanksh6badandythe epiax ngekr oarnoto MOEE W&BH 1 he
pi n connector and the box nnect or ,and _w t hout , ot herwi_se appl yi ng,.axi al
forces t@&@rvﬂmh@ethﬂx@&if%ct s i ab mesiaen 1§pshayen gy ébgiea- It

oi n conrBel G FRRIsCAEd AR, 4R b6 ShilBou B omiafarioh iht WA SURR SRR . of
th t ; t ' andP -
ot 40 gy PRessdrRAIAARL A TR W mpl1eached 8 bk daldh S8l Bvd,

t he ot hethd BorHsilimphsead 4@ hagl pasied thé tgint fleead$ Sdrahdt foached diedpd so
advance the neck into the collar, and to sealingly engage one of the

conbi natramp seal $burdseethe wlat afhthecbox ghpeadiistap flanks £16 sHawssinef ate on
oy nat P 187 06 . G Pr DR GS@d: S bsiooFarn dkoHglt dhesbak SuPRdsSGn
eal ed zoos inbed e dg T At O Baoe airaern TG oF i Be.
the B S541E SR BERUE Hb LS SRR Gopal Py PR A" Bfenll B L
. appl B A ANt F e
and radi ebpinatiencdf kiee qihl bunip seall 3& witle thedbek tang seali 42armel the
combination of the box bump seal 48 with the pin ramp seal 52, may provide
one or two seals between the pin 10 and the box 12, such sealing is not initially
20  utilized in making up the pin-and-box connection from that configuration.
After the initial stab position of Fig. 2 is reached, the pin 10 and the box
12 are rotated relative to each other, about their common, central longitudinal
axis. Thus, with the box 12 held motionless, torque may be applied to the pin
10 to rotate the pin relative to the box. This relative rotation between the pin
25 10 and the box 12 causes the threads 34 and 36 to mesh, or threadingly
engage, and the pin to be drawn further into the box. This resulting axial

movement of the pin 10 into the box 12 causes the pin bump seal 38 to ride up
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'5 between the bunp seals and the respective conical seal surfaces; d.
further rotating at | east one of the pin connector and box connector
relative to the other and so advance the neck into the collarg gnﬁﬂl ﬁﬂbe
first axial |oad surface contacts the second axial |oad surface; 5
releasing fluid pressure fromthe sealed zone to allow the neck to 10
radially expand and the collar to radj aIIy contract to wedge the | oad
flanks of the external threads with t+® load flanks of the internal threads

econd aitapoRaafin sPALHZY % YRCHLY Minhh' St AR ridtEler e B ol o

step of 8pplginRg the4wd ﬂeﬁn?rs%ﬁféﬂlﬁ drdl 5@%?%?:@% ﬁgi‘g%@(éreﬁ' s ARfenféhtout

when the rotation between the pin connec cohnector to

advance bhehaepkmipntenls B8 eoll 48 gencihedsl Ribréadniorddial fadeed Ue@@éen the

resi stance between the bunp seal s and the correspondlng coni cal seal
sur f acesbufp /seats tand dlse d@rspaemive nrathpi sedlsf prodecing nmpedlmig oenghgeimentt he

ONY o?herr@ e 81‘1; SAdhAE the, SJmSP&ai{j 35055048 TPAVElong theerama o
o ast SIS AR Sand o5 B ERIY TP R Are i AU FORES' Tadt g™
along th Befilidies! e@ﬁ &ﬁnpﬁﬁ@pﬁe&% g%ggneé%eﬁls to’f'ﬁgé‘)f'a g% tged in

Claim1l er el n teps o I'ying sure oné and

of 1 61 ahionteyer vl epoviden§ ahiehescatialee dls?brovitle 9GRS AN Tadandoate

carried out by connunlcatlng fluid pressure through a port provided in the
col | ar ofediftanbex ot ofrictodmal. fércedy aetthedbwsnpdeéalsedBi andl48,mrdquihiargei thet he

step of releasing fluid

10 application of ever greater torque to further rotate and thread the pin 10 into
the box 12. Eventually, the radial frictional forces are sufficiently great to
match the torque that can be applied, or that is decided for safety or other
reasons to be applied, to rotate the pin 10 relative to the box 12. The
configuration of the pin 10 and the box 12 at that point is referred to as the

15 stall position, illustrated in Fig. 3. No further rotation is available in the stall
position to further advance the pin 10 into the box 12.

After the stall position is reached, fluid pressure is applied through the
port 58 to relieve some of the radial load resistance, or frictional forces,
between the bump seals 38 and 48, and the corresponding ramp seals 42 and

20 52 to allow the pin 10 to be further rotated into, and threaded with, the box
12. It will be appreciated that once the bump seals 38 and 48 establish sealing
engagement with the ramp seals 42 and 52, respectively, a generally annular
sealed zone is established between the pin 10 and the box 12. The sealed zone
exists between the external surface of the pin 10 and the internal surface of the

25 box 12 between the two bump seals 38 and 48. More particularly, the sealed
zone is between the pin threads 34 and the box threads 36, and between the pin
bump seal 38, in sealing engagement with the box ramp seal 42, and the box



‘pressure fromthe sealed zone with the first axial |oad surface in contact
with 5 the second axial |oad surface also increases radial Iogii ﬁg{ ween
the pin connector and the box connector at the bunp seals. 6.% as
defined in Aaim1l further conprising providing a cylindrical seal surface
at the end of each of the two conical seal surfaces such that, when the
first axbamp seal 43ir masealinmeaghgement sethhe pinatarhp astal S2f adwrthed, ¢heh
bunmp seal is .in sealing engagenment with a corresponding cylindrical seal
sur f ace. sqaled zanenisgludeiire mderseaticnpinthe parttrewily tha mtggiorasurfage pfr st |
generall¥ha§nul any ﬂﬁ}al | oad surface as an end face at the | eading end of
the neck™9 OB.C%}&F ‘d, generally annular, axial |oad surface as a | oad

axial Toad surtscaand pREsaRE ClipiRRtn e B0 R ofinc AT MmN 2 |

axi al |l oad surface as‘an en e leading en ol'l ar’;

seconsl, _ggnareafitingram ieadedlentionaliily 26gagedinl gRd paft IPwAdBe aallt e

opposite énd of the co ; e.” the thirdandfourth axial |oad surfaces are
i n nut ualpositiureof FipeB. tHeerd,i flsid sare tngppliedto thadealeds zoms bareay of
mutual contact; and f. the step of releasing fluid pressure fromthe seal ed

zone to &he bweéﬁ% cmﬁmecmll tcagi cﬁmgeném&:@ﬁam g &hlﬂwrﬁ} of glycttauﬁmf}huic}, ’ |
25 ]

%; nke  of 0% fRARRIEs RANCT RrEmMse. SPhe efeds %fc%xetz%ﬁﬁé‘dg%é&%eéuﬂgfw "ipﬁae?ﬁg

Pourtn astaetdte 7Y ABERT fadith TorodDb THE g ek 2 ARG thé Afod Riifar®"

provi@i n@4, den & stparatOThe %ﬁli‘fa%% off thie RUEP an@ethedddll & B4 PP

g5
coni cal seal surface, ?espectlve y, as an external bunp seal on the negk

bet ween eheh enhef acmsefthe Bealsdzomanndus; tlendetkh @2eist esmtadctedradiddly,ahd an
i nternal conical seal surface on the collar between the | oad shoul der of

the box cohaec2érisawapanded ntasially, tandadbe; sealadbzondicisoentargednsadiallyon of
an i nter iionghigtis e SVERN ez oof SHubE: pisssiteneine dher sedledt 2DRG, ad ‘the”
epIneC OB g g LERACGhA e 5B 27 o Sl EPLcRy S6thr 24 e
15 bump seals 38 and 48 remain in sealing engagement with the respective ramp
seals 42 and 52, maintaining the sealed integrity of the sealed zone. However,
the radial load resistance of the frictional forces between the bump seals 38
and 48 and the respective ramp seals 42 and 52 is sufficiently reduced, without
breaking the sealing, due to the contraction of the neck 22 and the expansion
20  of the collar 24, to allow further rotation between the pin 10 and the box 12
by application of torque to the pin while the box is held fixed, for example.
Thus, the pin 10 may be further rotated to continue the threading of the pin
into the box 12.
As the pin 10 is further rotated and threaded into the box 12, the bump
25 seals 38 and 48 continue to ride along the respective tapered ramp seals 42 and
52, tending to increase the radial load resistance forces at these seals.

Consequently, fluid pressure in the sealed zone may be increased to further
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the external threads. 9. A nethod as defined in Claim8 further conprising
providing an 15 internal cylindrical seal surface at the enddigigﬁo '

seal surface on the collar toward the | oad shoul der of the b

and an external cylindrical seal surface at the end of the conical seal
surface on the neck toward the | oad shoul der of the p|n connector, such
that theconiractséhe pin mecknddkand expard| theg bergsgtiaen2dwie hman@tam the
cylindrical seal .surface on.the coll eal 20.o0on th | ar
L s R Ettenont (e outeps g 28 and, A8 BhrReRARRus 1w, HalieSclo when
t he end e n I of, h

connect o%l?(g‘ﬁaﬂ{rﬁi& ﬁl@!‘@&i@%@%ﬁ%ﬂ%&&@ﬁ.ﬁ%ggﬂe}rd 2@%?&?0 h 2I oalélg ﬁrder

of the pifajgan tt?l@ m@é%.wgr E{pgeélg d@fened in A aim1l further conprising

t he fol I oW ng st ps 25 out t e nade up threaded connection between
the @ n connetltmasely, tllitePhMOmrthe@ade intd3the BoR 1 uingidahe gpinagund Yac

fluid pressure to the sealed zone to radially contract the neck and
radi al | y2@>lmdmon tthe bolx boad: shaulder32; hrd theibaix ¢nddace30dands onathe pin bunp

Eﬁﬁ'nict ad shafey 287 of et rardFENTation, e int BamEnesl i Nab ARBYed SRt
or cosur oG CRRBRESLR 08 EyaGCRr sERBRE Shharel H AT M B of ?@%II@I cir
the ste a9f1 Rl wion %ﬁ Hiedb eséa‘? 4§‘ﬁa§?ﬁ$€§%%ﬂ&?s%ﬁﬁ t&hth

COﬂﬂECtIOﬂ etween "t he prn COﬂ ECt or an X COﬂﬂECt r conp ete

madeg up dlesoylindriesl sdading mrtfa@eesdsatathd énteopthe pit eanp deal Hidvedlsadtind I y
apart, reducing the wedging of

pin thread load flanks 68 are in contact with the box thread load flanks 70.
Additional application of torque to rotate the pin 10 relative to the box 12 and

drive the pin farther into the box by the threading action produces axial load
forces between the pin end face 26 and the box load shoulder 32, and between
15 the box end face 30 and the pin load shoulder 28, and ultimately between the
pin and box load shoulders 28 and 32, respectively, and also between the pin
and box thread load flanks 68 and 70, respectively. After the maximum
amount of available, or selected, torque has been applied to thus preload the
connected pin 10 and box 12, the fluid pressure in the sealed zone is released
20 by way of the line 60, for example, and the line and fitting 62 may be
removed from the port 58. A plug (not shown) may be used to close the port

58.
With the pressure released from the sealed zone, the pin neck 22 tends
to relax and expand radially, and the box collar 24 tends to relax and contract
25 radially, with the result that the threads 34 and 36 move radially closer
together. With the radial movement of the threads 34 and 36 closer together,
the five degree slant of the thread load flanks 68 and 70, illustrated in Fig. 4,
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‘the pin thread | oad flanks and the box thread |oad flanks, and reducing the
axi al load between the axial |oad surfaces. 12. A nethod as defined in
CGaiml further conprising providing at least 1 S two tubul gg oeTi2Wl2s, with
each tubul ar nenber bei ng equi pped with a box connector on one end and a
pi n connector on the other end, and connecting the tubul ar nenbers together
into a sproducesf atwedgingnaction bistween thettwics sety ofhkhregds pthahdncreasasidbie

‘éﬁﬂnﬁﬁtnin%& d?ﬁr@ ath hﬁw%ﬁaﬁ%” [ %&a%éﬁ%%hé%ﬁ%%ﬁ?ﬁéa“ﬁ o
con _ _ _ _
mae up, HatetEBE et BahlsifEnt' B the fedpds, 2 dog’ % BleBER, BbOuna
thr eadedr&%égi& MR i P?sthﬁ'étintﬁ‘l% §é¥l§@‘i]%‘ﬁt§c€6&ﬁ'@ e ﬂnﬁgt%e{bgeﬂﬁtilgg“

connector and the box connector may be conpletely made up by re Ive 2S
rot at$ onbeeveeethd dercadastal fheikisG4 aaddbey ad the tshacapil benideanttef tiaxadl

forces otherwise to drive the two connectors together, conprising: - ;24

Z 9 OCT 26x2s a72 {/de apidn thentteendr tioughsdiHg86, rneespebtivelyy are erethicedt dper ed
threads, with the threadtgrofile including slanted | oad flanks, and a
first, geppreximatghnhiadf these shomandnshitg.ade; Alsa meithothecselgase of fluid -

i ncluding a collar having jnternal, tapered reags,,with the thread
brof 11 e DROTSHE HGOST At SHaledkonthesoUamseals SBoRad 4R Rat Ly HaTadD

ot | O3 Ee el B b BB hebd St BEL e 5,
o 107 e caTioNe hsonat SRS et detus ik 1 e of
r ecei ved cartasponding eylinaricaldenlingesurfaces| incheasedas ties pénl M) ekpamnds and
e bos chamheg: L. contratts, “With the fuid pressure released From the Sealed zone,
and the load shoulders 28 and 32, as well as the thread load flanks 68 and 70,
axially preloaded with the wedging action between the threads 34 and 36, and
15 the bump seals 38 and 48 radially loaded with the corresponding cylindrical
seal surfaces 44 and 54, the final, completely made-up configuration of the
connector assembly of the pin 10 and the box 12 is reached, as illustrated in
Fig. 1. In this final, made-up configuration, with the axial preloading and
radial loading as described, the connection of the two connectors 10 and 12 is
20 effectively locked against breaking out by application of torque to rotate the
pin 10 relative to the box 12 on the order of the maximum torque used to
make up the connection.
It will be appreciated from the present disclosure that the bump seals 38
and 48, and the corresponding ramp seals 42 and 52, and cylindrical sealing
25 surfaces 44 and 54, provide metal-to-metal seals between the pin 10 and the
box 12 in both directions: (a) from within the annular sealed zone during the

process of making up the connection, confining the pressurized fluid in the
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1. one of the conbinations of a bunp seal and the 15 correspondi ng coni cal
seal surface seals the neck to the collar on one axial side of the nmeshed
t hreads and the other conbination of a bunp seal and the cor pendioag
coni cal seal surface seals the neck to the collar on the otheér axial side
of the meshed threads to forma generally annul ar seal ed zone between the
two bunpsezsded szamed hed wipn fréwm exithoutl thehrmmddanarstaldte ioneerinalth@0final

threads, ii. as the neck is advanced into the col|ar by relative rotation
bet ween cmﬁguratwhnpmvmtmgdfhm fb@m @@asmgtmto whe rsealed zome eitdier tispsads

Coal s anthe FECRSF O3SBeRInTD 284 baK 120:0r BOM SIRIONES Sa8 PN hE%buth
or esur et b et RERRY, R RN LA Mg ha RSBl e gt ' ¢

radi | Ybﬁﬂll’];bt sagl 38t Eﬁd”ﬂfé‘b@)ﬁdbﬁﬁ‘i’p Aeay 4XRWNESTIuE Hrissife -Betweeh the OCT

2002 to reduce the radial |oad resistance between the bunp seal s and :t he

cor r espotineads 8drambB6 srahe sealeaczongnioh tid ovntpietedy made ngctonfigoratéon
further rotated and threaded into_the box connector, and iv. with the pin

connect obf Higahct® phit Bumpe seahsesdh fladd pressurs mside the pin ok and therewi ng
th fl th I h that .the f t | | oad
\émurfaceukzgn@%&ﬁé ﬁéIQ‘é‘@Bfﬁﬁs %Pgsﬁon PZQ%EF%?C@&S#& Z%IBEQS)\&“ a’ﬁ p(rjgssure
f th I | 1 | ] y.. d
and ¢ heecngeﬁ%@o%@ag.”l‘ﬁa findERoRReb Riofalol: FESpETEh bémgé’%?h it 10"
ext efgal ah 8l A Hobieid oA 1 akay Obe! Bf‘o G4 add @RdpiANshd NpeLase
axi a oadi ng etween t rst 'axia Ioa aée and the second axi al

| oad sur §gsarateal) penerally eassvdrbiggr el ale Isaﬁfdrrrmmgttq;ﬂd@e ebnhbetibnnpIseal s,
to conplete the make up of the threaded connection between the pin

connect olinarf) isheomesctediadbeqort 58 by the fﬁxtaagcﬁZ b flbig pressieeiisagaim
cach of PPBLIEAOEHR S'@Q&ne\stmé@ et pack 27 and ige ok CARaPh oad

surface fé’r%&t?é:ttheg e 80%811%%'8‘ 38830' ésﬁjarrtaﬁy contracting the neck and

15 expanding the collar. This separation of the neck 22 and the collar 24 reduces

the radial load resistance forces between the bump seals 38 and 48, and the

cylindrical sealing surfaces 44 and 54, respectively, and also forces the pin

threads 34 and the box threads 36 to move radially apart, reducing the axial

preload that was generated at the load shoulders 28 and 32 by the wedging

20 action of the threads on release of the fluid pressure during make-up. The

connection between the pin 10 and the box 12 can then by unthreaded by

application of torque to rotate the pin relative to the box, for example. When

the position of Fig. 3 is reached, the fluid pressure in the sealed zone may be

released, and the pin 10 further unthreaded from the box 12 by applied

25 torque. Alternatively, the fluid pressure will be released from the sealed zone

when the pin is withdrawn sufficiently relative to the box by unthreading that

the bump seals lose sealing engagement with the conical seal surfaces.
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each bunp seal is in sealing engagenent with a correspondi ng cylindrical
seal surface. 15. A connector assenbly as defined in Claim13 further
conprising: 20 a. the first, generally annular, axial |oad 88r0Gk&ei ng an
end face at the leading end of the neck; b. a third, generally annul ar,

rdl n °32n2‘r’éﬁ$§g%g o tiOth o8I 19 SlestERieags HOCRecAd Mude &e BiREl
[ 1142 2

h| 2l9|, Ay 3ﬁﬁ§%ﬁ£f‘_ub?§ck2b§?%g%st myberioghusts b FaREe Hine AL ety
cont act i bpL ity SRR Roph IRE 1ANERICATAAE WbTH: Hilng

cont act ; 1Nebifar surft e80! o9 albith dheicotey riniy SEAISE, ARabmpRIGs! Rl bow
the neck to radially expand and"the collar to radially contract to wedge

t he 150adthiel poktscamminscatesewith thehseslad z2onehas defihedchfdvaenk $\1eb, thee port

I nternal _threads increases axial | oadi n? between the first and second axi al
| oad sur$&aeay aeclpeedvoyrm phig (ot shewa) vdianeves he PorbHINeUHE HE®s. 10 16.

A I fined in Cai.m 15 .wherein: f the .
conbi nati ons- 5% oA aBaven e Bressn JUNERAPAGT By FrBlo oRY ad el oL

| ded ti : k sbet
na 1 acee SRATAZE, HoNdtals: A AL AR, SEFIaceS JLEIRRK ol ARTIg

coni cal eemequrs. adroexhhipleohhagndghvest bhe dPake Pirubddoxotohhectbps box
connector and the internal threads; and b. the other "conbi nation of a bunp

seall(andmaycprovidp anflistg generally annularsariaddeadssyrface, dent] arlesdeshiouldey, as
an internal bu seal on the collar between the end face of the box
connect of! HiriOtE Gonnacter fiomn azpeng 4hel Pan a8k BienboX dBaY QaPVidaR $¢oNdee on

e o4 SCobBek AN EAA Foulbon B 0 BRRSAS s R BB
e cor 1 O Seal oA iee BfisR P Bl JAPE S B8 sl sBOIAER i kil WS, "
cylindri ggipi&ly Md@ﬁgdﬁnﬁgﬁﬁﬁgg_ of the conical seal surface on the neck

toward the Foad 25 shou e pin connector, such that the bunp seal
on tlfe neck iFhenpsesent nvengiegeprovidedst la tdonmectomdissenibly ethats mdycke on

the collar and the bunp seal -27
completely made up by rotation of one connector member relative to the other
connector member alone to thread the two connector members together, as
opposed to driving one connector member axially into the other connector
member to achieve at least a part of the threading between the two members,
20 or to at least latch the two members together. In the present invention, fluid
pressure is applied between the two connector members to allow, or facilitate,
the continued threading by rotation between the two connector members after
radial load resistance at the seals stalls the torque applied to rotate and thread
the connector members together, and is released from between the two
25 connector members to axially preload the connector members together.
Radial preloading at the seals is also achieved by the release of the fluid

pressure. Metal-to-metal sealing between the two connector members is
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2,9 OCT 2002 on the collar is in sealing engagenent with the cylindrical
seal surface on the neck when the end face of the pin conanaqucgmgacts
the | oad shoul der of the box connector and the end face of the box
connector contacts the | oad shoul der of the pin connector. 5 18. A
connector assenbly as defined in Caim 13 wherein the nmade up threaded
connect i puobidedeby tump sealscandamp seadsuifacesxwithnopiional eplindeical sean
out by relative rotatign between the two connectors and without the ,

appl i tat ISGRAGPS AgPAI10f GecBIRdequpUBHIaWALSD: | TheabuP Seph @it the Ygaiaus 19,

A connector,.assenpl y_as_defingd jin aimJ8. wherein, Wt th d. 10
Connect | SRABREABEIRCER S5Rt ) BB disksoRise AR SRt npe g MiEranbe B is
applicat%gﬂggf fluid pressure to the seal ed zone radially contracts the
neck and ra |§Fry expands the collar to reduce the radial |oad resistance
at thg bunp sepe fargoths diclosare hhi€ déseriptictpd$ thednveatibaxist ilfusadsivieo
noved radially apart, reduci ng the wedgi ng of the pin thread | oad fl anks
and the o é¢xplandtaty thessdff hadkararsdcharpesiinghehmethodibtepsaat wellvasethet he
axial load surfaces, to allowrelative rotation between the two connectors
to break dstails bE the:appaeatus snap bei madezwithin dbassoperofathse apponded elgimsed
in Caiml13 further cong{isggg at.le?ig t.wo tuybul ar nmenbers, with each
tubul ar rEiheRt dePARING, (FPRLHESPiFt QT KBS 1DHEBBARect or on one end and a pin
connector on the other end, such that the tubular nenbers nay be connected
together into a string of two or nore tubular nmenbers by making up the

t hreaded connecti ons between the pin connectors and the box connectors of
t he tubul ar nmenbers. -28

CACA DA A AT AS A9ALLA ALLA LA AT.AAAAL.AAS A A A L Ay. AE AHy. A A& A
.>e )<, s b']
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-1~i |-'wr mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca]ca]ca]lcRa]c
a) cal c™a] ca] ca] ca]ca]c”al c(~a]jcralcalca V~',079>&TWC t

{'vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c28 8&fcdZa] ca
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25; dNsF
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oa) cal cala] cay ol T caftaeiel S 9?%2%5*@? 'ﬁ !]%%?c%‘}%a%‘?#@émi
a] calyal gxkemal!’ thg rtﬁféa\&fsﬁ@?&méé&ﬁg f@b ?%'H 6?1 caj c
a] ca] ca] ca] ca]j ca] ta] ca] ca] ca] ca] ca] ca] €al ca] ca] ca] ca] ca] ca] tal b] } 9/ t [ PY} xs
ni d_Z] ] Ylheky,cahdag cafstp]geajezally aimhlra@] caiglh]oa] salrfade; apvtrekeial ¢hé chpeal ca

] ca] ca] ca] ca] ca] ca] ca] ca] caj ca]cal Nl *

*e"<UBUZ¢®’mgﬁi>l‘lﬂn|Cm bl colat daling injerapl; dppaierh hrdads] withc adingajteh] cal
P AN e Bl e gl L
oSs10%ak ) ForoaTon i pors Al boiled [iBide, oS Bmdjpaions of -
§Y ( %)1;9&(() %gﬁgﬁs é%algdéf#cfiﬂaocgﬁéégondlﬁ% /(_)aﬂlge() 8&9@%15%%1 er‘ﬂ;@islﬁj?rrg PRSEkeeerad () -
threads with the internal threads by relative rotation between the pin
connector and the box connector and without otherwise applying axial forces
to drive the two connectors together to make up the threaded connection,
comprising the following steps:
15 a. inserting the neck of the pin connector into the collar of the box
connector until the stab flanks of the external threads contact the stab flanks of
the internal threads;
b.  rotating at least one of the pin conmector and box connector
relative to the other to mesh the external threads with the internal threads and
20 so advance the neck into the collar, and to sealingly engage one of the
combinations of a bump seal with the corresponding conical seal surface on
one axial side of the meshed threads and sealingly engage the other
combination of a bump seal and the corresponding conical seal surface on the
other axial side of the meshed threads forming a generally annular sealed zone
25 between the external threads and the internal threads and between the two

bump seals, and producing radial load resistance between the bump seals and
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@10% <L petweefdthd ®¥tép Geals and the respective conical seal surfaces;
d. further rotating at least one of the pin connector and box

connector relative to the other and so advance the neck into the collar until the -
first axial load surface contacts the second axial load surface; and
e.  releasing fluid pressure from the sealed zone to allow the neck to
10 radially expand and the collar to radially contract to wedge the load flanks of
the external threads with the load flanks of the internal threads and generate
axial loading between the first axial load surface and the second axial load

surface.

2. A method as defined in Claim 1 wherein the step of applying fluid
15 pressure to the sealed zone is first carried out when the rotation between the
pin connector and the box connector to advance the neck into the collar is
stalled due to the radial load resistance between the bump seals and the

corresponding conical seal surfaces.

3. A method as defined in Claim 1 further comprising, during the step of
20 further rotating at least one of the pin connector and the box connector
relative to the other with fluid pressure applied to the sealed zone, increasing
the fluid pressure applied to the sealed zone to overcome increasing radial
load resistance as the bump seals are further advanced along the corresponding

conical seal surfaces.

25 4. A method as defined in Claim 1 wherein the steps of applying fluid

pressure to the sealed zone and of releasing fluid pressure from the sealed
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connector and the box connector at the bump seals.

6. A method as defined in Claim 1 further comprising providing a
cylindrical seal surface at the end of each of the two conical seal surfaces such
that, when the first axial load surface contacts the second axial load surface,
10  each bump seal is in sealing engagement with a corresponding cylindrical seal

surface.

7. A method as defined in Claim 1 further providing:

a. the first, generally annular, axial load surface as an end face at
the leading end of the neck;
15 b.  a third, generally annular, axial load surface as a load shoulder at

the opposite end of the neck;
c.  a fourth, generally annular, axial load surface as an end face at
the leading end of the collar;
d. the second, generally annular, axial load surface as a load
20 shoulder at the opposite end of the collar;
e. the third and fourth axial load surfaces are in mutual contact
when the first and second axial load surfaces are in mutual contact; and
f. the step of releasing fluid pressure from the sealed zone to allow
the neck to radially expand and the collar to radially contract to wedge the
25 load flanks of the external threads with the load flanks of the internal threads
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the external threads.

9. A method as defined in Claim 8 further comprising providing an
15 internal cylindrical seal surface at the end the conical seal surface on the collar
toward the load shoulder of the box connector, and an external cylindrical seal
surface at the end of the conical seal surface on the neck toward the load
shoulder of the pin connector, such that the bump seal on the neck is in sealing
engagement with the cylindrical seal surface on the collar and the bump seal
20 on the collar is in sealing engagement with the cylindrical seal surface on the
neck when the end face of the pin connector contacts the load shoulder of the
box connector and the end face of the box connector contacts the load shoulder

of the pin connector.

10. A method as defined in Claim 1 further comprising the following steps
25 to break out the made up threaded connection between the pin connector and

the box connector:
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11. A method as defined in Claim 10 wherein the step of applying fluid
pressure to the sealed zone with the threaded connection between the pin
10 connector and the box connector completely made up also forces the pin
threads and the box threads to moved radially apart, reducing the wedging of
the pin thread load flanks and the box thread load flanks, and reducing the

axial load between the axial load surfaces.

12. A method as defined in Claim 1 further comprising providing at least
15 two tubular members, with each tubular member being equipped with a box
connector on one end and a pin connector on the other end, and connecting the
tubular members together into a string of two or more tubular members by
making up the threaded connection between the pin connector on one such
tubular member with the box connector on another such tubular member
20 according to the steps of Claim 1, and repeating these steps until the string of

tubular members is made up.

13. A connector assembly, including a threaded pin connector and a
threaded box connector such that the threaded connection between the pin
connector and the box connector may be completely made up by relative
25 rotation between the two connectors and without the application of axial forces

otherwise to drive the two connectors together, comprising:
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C. the neck and the collar further including two combinations of a
bump seal and a corresponding conical seal surface;

d. a fluid pressure communication port communicating between the

10 interior of the collar and the exterior of the collar;

e. wherein, with the neck received within the collar and the external
threads meshed with the internal threads through relative rotation between the
pin connector and the box connector,

1. one of the combinations of a bump seal and the

15 corresponding conical seal surface seals the neck to the collar on one axial side
of the meshed threads and the other combination of a bump seal and the
corresponding conical seal surface seals the neck to the collar on the other
axial side of the meshed threads to form a generally annular sealed zone
between the two bump seals and between the external threads and the internal

20 threads,

ii.  as the neck is advanced into the collar by relative rotation
between the pin connector and the box connector with the internal threads and
the external threads meshed, radial load resistance between the bump seals and
the corresponding conical seal surfaces increases as the bump seals advance

25 along the corresponding conical seal surfaces,

iii.  fluid pressure applied through the port to the generally

annular sealed zone radially contracts the neck and radially expands the collar
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5 such rotation and threading with fluid pressure in the sealed zone such that the
first axial load surface contacts the second axial load surface, release of fluid
pressure from the generally annular sealed zone allows the neck to radially .
expand and the collar to radially contract to wedge the load flanks of the
external threads with the load flanks of the internal threads and increase axial
10 loading between the first axial load surface and the second axial load surface,
and to increase the radial load resistance at the bump seals, to complete the
make up of the threaded connection between the pin connector and the box

connector.

14. A connector assembly as defined in Claim 13 further comprising a
15 cylindrical seal surface at the end of each of the two conical seal surfaces such
that, with the first axial load surface contacting the second axial load surface,

each bump seal is in sealing engagement with a corresponding cylindrical seal

surface.

15. A connector assembly as defined in Claim 13 further comprising:

20 a. the first, generally annular, axial load surface being an end face at
the leading end of the neck;
b. a third, generally annular, axial load surface as a load shoulder at

the opposite end of the neck;

C. a fourth, generally annular, axial load surface as an end face at
25 the leading end of the collar;

- 26 -



100 100 10C83: y10%0& () - ! 094 0%00& () - 09%A0%0& () - s+f #10%0& () -) 10%0& () -
WAEVK@ 1! ~! 103%0%& ()- 10%& ()- 10%& ()-" 3SHI0%& ()- ySH10%& ()-
@, 10%<& ()-!t[dEVK@1! ~! 10- #10%& ()- 10%<& ()- S3@10%& ()-2 6 GENOME: () -
0M0%& ()- " yf#10%& ()-: [ PYAEVK@ 1! ~! 10f)%10%<& () ' 109%& () -

$s109%<& #@1 09 - LI H10Us<& <& E. /.10
T0<Po7 108 (O ¢ 2niBoaEe cppd; Wﬁi@ﬁ&&’e afa@e}é%} 95‘ SugfaGoeing a load
+MLOYx & (S

1094 0%4n&! %‘ V%ef“%ﬁf%"w&%ﬁ&?f%d?{ s < ()- @ vorove<a () - @98, 10%& ()

- 10<w*_zX9./ elO<F9BE%i¢rd )and fodOH akidl (dad suF 69 %yevi mutual contact
| NV O%<<& () - YA0%R& () - ~%40% <r <& () - e’]

10<F910%saadr0 tes fif}t- ard secsmbax{dl loSdflsm?ﬁB&es are immosat; c(oh{ac#- 20808’ () -

10< 10<"<dEK/ 10<Fs@10%%& (),- %d0%6& (f) - - #1090 é) SY10%0&' (

“s#10008 () - dariovekasing Ouadpressure from the sealed zone to allow the neck to
radially expand and the collar to radially contract to wedge the load flanks of
the external threads with the load flanks of the internal threads increases axial -
loading between the first and second axial load surfaces and between the third

and fourth axial load surfaces.

10 16. A connector assembly as defined in Claim 15 wherein:

a. one of the combinations of a bump seal and a corresponding
conical seal surface is provided, respectively, as an external bump seal on the
neck between the end face of the pin connector and the external threads, and
an internal conical seal surface on the collar between the load shoulder of the

15 box connector and the internal threads; and

b.  the other combination of a bump seal and a corresponding conical
seal surface is provided, respectively, as an internal bump seal on the collar
between the end face of the box connector and the internal threads, and an
external conical seal surface on the neck between the load shoulder of the pin

20 connector and the external threads.

17. A connector assembly as defined in Claim 16 further comprising an
internal cylindrical seal surface at the end the conical seal surface on the collar
toward the load shoulder of the box connector, and an external cylindrical seal
surface at the end of the conical seal surface on the neck toward the load
25  shoulder of the pin connector, such that the bump seal on the neck is in sealing

engagement with the cylindrical seal surface on the collar and the bump seal
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of the pin connector.

5 18. A connector assembly as defined in Claim 13 wherein the made .up
threaded connection between the pin connector and the box connector may be
broken out by relative rotation between the two connectors and without the

application of axial forces to otherwise pull the two connectors apart.

19. A connector assembly as defined in Claim 18 wherein, with the threaded
10 connection between the pin connector and the box connector made up,
application of fluid pressure to the sealed zone radially contracts the neck and
radially expands the collar to reduce the radial load resistance at the bump
seals and also forces the pin threads and the box threads to moved radially
apart, reducing the wedging of the pin thread load flanks and the box thread
15 load flanks, and reducing the axial load between the axial load surfaces, to

allow relative rotation between the two connectors to break out the threaded

connection.

20. A connector assembly as defined in Claim 13 further comprising at least
two tubular members, with each tubular member being equipped with a box
20 connector on one end and a pin connector on the other end, such that the
tubular members may be connected together into a string of two or more
tubular members by making up the threaded connections between the pin

connectors and the box connectors of the tubular members.
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