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FOR THREADED CONNECTI ONS Cross Reference to Related Applications This

appl i cat iwa oemesgsconti nuation-in-part of U S. Patent Appl ircQtisoossni al

No. 09 1679470 assigned to the Assignee of the present application. This
application clainms priority fromU. S. Provisional Patent Application

Serial No. 6012@&2,809 filed January 20, 2001 and assigned to the Assignee

of the present appl ication. Field of the lnventi og hle‘QR esent invention

relates to threaded conneREFLAGEARLE CORROSIONSE s of Tubul ar

bodi es together. Mre particul ZHREADED GONNECTIGNSti on relates to

t hreaded connections provided with repl aceable seals to protect the threads
Jdn pi pe conngnbi9Refdrenne ¢x Redateel Applivationsi ve fluids. _ ,._. Pipelines
that extend through saltwater bodies are enployed for nultiple 15

purposes, often awaﬁsa%uwhwafcbﬁuﬁiuaﬁdn indp&t opUlS arwlegaspplddimnasutidl he
‘production and .distribution of the oil and gas produced by the wells. \Wen
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sal twat er are subj ecte am c at can eventually
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pin and box connectors at the ends of individual pipe sections are enpl oyed

in nmarine rigbe'prgsqrésappticalidn. as subnerged pipelines and ot her
bottomto-surface supply lines. The nmarine riser pipelines arT m\“\\mﬁ“\my
*G00002*

constructed of tubular pipe U“‘“"““

Field of the Invention

The present inventién relates to threaded connectors used lo secure the

ends of tubular bodies together. More particularly, the prescnl invention relales

10 to threaded connections provided with replaceable seals to prolecl the threads
in pipe conneclions from exposure to corrosive fluids.

R

Background of the Invention 150150+

Pipelines that extend through saltwater bodies are employed for muitiple

purposes, often associated with the drilling of oil and gas wells and lhe

15  production and distribution of the oil and gas produced by the wells. When the
pipelines are not buried or otherwise solidly anchored within the saltwater body,

they are subjected to dynamic loadings that can eventually cause the pipelines

to rupture or otherwise fail. The stresses induced by dynamic loading in the
connections of the individual tubular bodies forming the pipeline are of particular

20 concern.



sections that are secured together at their ends by special connectors
designed to withstand the destructive effects of the dynam c | oadi ng acting
on the riwero2/oddsss dynam c | oading of the riser is caused PCTURRGIIBY Sea
currents, changes in surface exerted tension resulting fromw nd and wave
action against a surface support of the rjser, and other factors. 10 The
effects of dynam c | oading on the connections used in marine applications

Tequired 1o i t hetaRr Rt fiebie LRRE I hE b S EgaaRe

ri ser connections typically enploy heavy too| joint type.connections that
are wel ded o@&wntaﬁ@ylmmcwfnmsmtﬁ'ée e‘i"ﬁ%é’é‘QSBWHB%W'B%§%8+'%"§/QP%/GV@§‘?V& nt
15 to fatigue damage and often enploy a netal -to-nmetal torque shoul der as
an external imenkrinsiisarpipes as wiell as debingrgashpipelines ant alheshodati-onsiriang | |
pi pe tool joint. Connections of this type have a very | ow stress

-concent r at | ogydsglings.(BRE Mm@ ey \pisitines see Wpicallysurstrustesl oft tnbulappgpeent s
the seawater from contacting the threads in the connection. 20 The tool

joint desj gns'ﬁioﬁégﬁﬁﬁrgf‘setcgré@ﬂq&ﬁe@éﬁhéi?%ﬂé 8§ shBEiabesiRte bR adIghed

expense of we e connector ‘to the pipe. The wel ding procedure al so

S0 SRR Bl SRS B et dang gL

connect or . as cofpare conventi ona and coupl ed

WO 02/ 068854_-3 PCT/ US02/ 01380, connecti on he |.. | O] ne;c L on
is extrenel yTﬁﬁé{;\F?“?‘%g?ﬂdr“i‘%SP%P??UF\QF"%‘E& Pé{cci“%g‘é?tﬂ%#‘?g.‘ Céé%tesr‘l? ﬂ%ﬁ(‘é{zé

t hreaded and coupl ed connections have been successful ly enpl oe‘/]eg, fgr short
peri ods, as irnsurtacesxeriesdensiondesulting&omwing and wamMe aslieR agaised SHBASE cost
| ess than 116 the cost of tool joint type connectors. The long term
reliability gfippbestteonsenandrhectattastions in a saltwater environnent
under dynam c Foadi ng conditions) however, is not reasonably predictable.

The uncefgainty stiggsefife@d bhayhasiic ivading Vorenhe seshrmestiohsensed tihenatineads
of conventional threaded and coupl ed connectors are exposed to salt water

that 10 can %@@ﬁé{t&ntsﬁ}w%grBg%f@%ﬁgfncgé‘ﬁ, B\?rtﬁéqféé Bt %Pllﬁ&%rg)ﬂﬁ‘@t”hﬁvé qnéi ng

of the riser | éxes Tt nnections laterally and inposes

cyclical tension and conpressiap. stresses i h on Any
imengaged pi SERBEAdEatHE  Bavelsuand ienfordati Tratiig T JneoSReRangpL Y
connection are exposed to the salt water. These expoiqe(g.t.htr eads concentrate
the stresses Qevendionalisen coneegions typigaliyemploy hepve QA ipt tyBe FRRNSHIANS t he
cyclical stress concentration unreasonably exposes the connection to a
fatigue i nduahst dr@i Weldedtdmo thve ehdgdtiee pipey TTwsercamechiena nea very fess [@Rlst
full thread forned on the body of the pin nenber of the connection. The
strengt h gf &o%ﬂﬁd@rcﬁmé’geeadatbfmﬂenmw adnetattecetohtirguepsthaviderdas an by
formng the pin threads such that the thread roots "run out” or continue to

decrease in depbihp8ediNGnfirat ﬂftﬂé'de%!ﬁﬁélﬁ?lo«)édﬁmﬁ cbhpentivrtdl drill pipe tdosajpear
al a point referred to as the "last scratch.” The final turns of the

Lg; ﬁg?lsydion? g‘ﬁaﬂ@g@@ Sgdflélhiégg;g%ﬁa%ta Vel ok BEeBs BEnE@stYaIfIRIG (STF) and
provide an environmental seal that .prevents the seawater from conlacting the
threads in the connection.

20 The tool joint design is expensive to machine and requires the added step
and expense of welding the connector to the pipe. The welding procedure also

introduces a potential point of fatigue failure for the dynamically loaded

connector. Moreover, as compared with a conventional threaded and coupled



WO 02/ 068854 -4 PCT/ US02/ 01380 and covered by threads in the mating
coupling. Fromthe point of the last full threaded engagenent with the box
t hr eads twotbecdsast scratch of the pin threads, the pin tROFaE2/0B860
conventional threaded and coupl ed connection arc exposed ' to the
surroundi ng environnment. The corrosive e%fects of saltwater in this area of
exposure can accelerate the failure of a-connector subjected to cyclical,
dynami cally induced forces. U S. Patent Application Serial No. 91679470)
cited previ a@sngctiansbeiralioial typp reonestiarusegiemeyheavy. (oruiriag additipnal
exposed pin runout threads on fully engaged, threaded and coupl ed
connect i ons sanfaceeslppdrf rom saltwater to |0 prevent corrosion of the
:threaded area that can accelerate fatigue-induced failure in dynanmcally

| oaded pi pel i nes.cFheeARMastHIBYdEEandRbAPRE ciinhBcliomyiemid boah shibceadary and
coupl ed connectors permtting the fabrication of pipelines that are

i nexpensi ve giplolyeNIoNHH pafiod AR oel Tisef P B! MARNE ANSILAEILI SUd

conventi onal joint type connectors. t 5 The external seal portion of
the i ti f Li.cat, j / i d

D Y O echBRLLER SRV b LTI P BRBERI il
annul ar seal conpre S d eﬁt ween the g)i n, and botx. The r(eiilal 't'-[no'-nma’%alm- \
ext ernal seaf’ ﬁ’"ﬁg' '§r8 W58 tQPVEIERGEhERNNS ISy & SAIRRITHENIERPPh a

shoul der forned on the pin_end of a non-upset, pi pe. The shoul d al so
be provi ded Wydesslynagiiaipadieg pPRdiEans, hpweNelnist rema@?\éwedéﬂﬁ (eaﬁ%

el astoneric seal is provided) the seal nmay be carried on the outer surface

of the pin bougertaintyagtenes dicspdbedfach thate when ssedhas gisaiectiy thregels of

enl arged outside diameter of the pin portion of the parent application WO

02/ 068854 P(H4iaitionaPliveaded andvaepled cosnéstorseatebyxposeantd sat wacemthae

wall radially outwardly. A frustoconical pin seal surface is machined

exter nal foy_0g,} BEcaBlAkL 88 Mok R dtinéfiiRaddligfed e APRSRIObalinASIRERLEH,

t he pin seal acé engages a frusloconrca surface internally
adj acent the end of the bgx. Engagement of the two 5 seal surf S f an
ext er nal seaFO‘EﬁéFIl%rf@\')‘@ﬁgEes%r%eaﬁ?@?ﬁ?tre{)#yeﬂ?cir"inﬁab?‘hézyf:ﬁ(?aéatgﬁgﬁgr%’i of
the connection. During the manufacturing process, if tile pin sea!(fUEface
i s not propefPMPRRSSIPMmaElresaes He BRpEAURREIBESPLTBRORGES i HBY YRBNEIST £Ypi pe
section can be rendered unusable. Simlarly, if a pr_operlly machi ned seal
becones def etitreads tthabbate babsenachinediisieathel pipg nartion ahdhe Cranpcion are
remai ni ng expanded wall of the pipe may not be adequate for reconstructing
or repairi ngekpbsedadrtigedat ealter.r helsti expdsedahiezsis ofndemdratenpt etrespepe
joint. Sunmary of the Invention A netal-to-netal seal between the pin and
box connecti @ReAEd 2o MhEFMSEl  Adding the effects of corrosion lo the cyclical stress
concentration unreasonably exposes the connection to a fatigue induced failure
that will generally occur in the area of the last full thread formed on the body of
the pin member of the connection.
The strength of a standard threaded and coupled conneclion is oplimized
20 by forming the pin threads such that the thread roots "run out” or continue to
decrease in depth on the external surface of the pipe until they disappear at a

point referred to as the "last scratch." The final turns of the threads do not make

a full depth cut into the pipe body and are not normally intended to be engaged



tubular is fornmed externally of the pin on a tubular body conprising a
netal seal 15 base that is separately added to the external surface of the
met al f orwDrQ/068884 pi n end of the connection. An inportant REAVESO2D138Me
present invention is the provision of a third nmetal seal elenent in
addition to the pin and box conponents t.hgt is separately added to the pin
conponent to provide the desired pin seal "surface. In the event the seal
formed on the seal base is damaged during 20 construction,. handli r,use,
the separ at eRDdfRyeded &y thiass 'Hﬁpeﬁ’éaﬁ"'éﬂgﬁmmg‘-r%'iﬂm e BPH“@E&%%&U”
replaced with another seal base to provide the required pin seal surface.
The tubul ar tiirpadedeéngagemenhwithith Dxmmaésmﬂwléstf&ﬂ&!i@gqfrﬂiﬁ pia threads,
.02/ 0688S. 1 PCT/ US02/ 01380 -G reused nultiple tinmes by reconstructing or
repai ring theepin taealds ilhsopveatiosalthizededfam daiplddcopiactiendirc empestdr i s
enl arged by welding a netal buildup onto the surface) or by the placenent
-of are annul g if@afrobRdiig dRtbnidatS Theasrrosiie &fEdTs @R satwalerah tifis areeal
base. The pin seal base i s nachined on the welding buildup to form an
annul ar pin i rf.ac | Tl I ; i

conpl et edg t h?ggédgggggféjn C%ﬁn%@%?%%gee %?%lﬁiarﬁ (gn%\u Ogﬁggfggyé%ctﬁggat%%g?%{?i de
the pin seal base, the ngﬁg& r body may be premachi ned before bei ng wel ded
to the conneéﬁ"HPn'{'%alBr'Ba}' fq{cée%lesi red pin seal surface adjacent the pin
thread pull out area. The pin sealing surfac d 10 either nmethod is
adapt ed to engage % Fedent ApRligatio qu?d;"E’oglém&%‘é@ée‘f'BugVo?'@EtosFﬁe
engaged pin and box threads of the connector fromcontact with the
corrosive fl @i dsnvédtbi desigidin whieh thanetmalin exgosish pisyiamout {hregds gimfudlgal
is inmproperly cut during the nmachining process or damaged during the

handl i ng and digmagel, tthRdaeanaat Gouplée oindictionduirbdsgnled femnusaltwdten toet al
body may be rem)\ged and replaced to provide a new pin sealing surface. Only

the seal are b&6n) & r t At Galiqidlinduted
conser vedsdu .'gge‘%‘{:?%‘%g’g[‘a@e{@t&nt*ﬁﬁég‘%@éegé@%tgﬁﬁ r%('sst repa? rlgmor n
reconstructiqn.of a pin _sealin ur,face.on a -pi nect of,. .0 j Qi nt
formed by rag?gﬂ'rﬁy"bgﬁfﬁﬁm'wya'%?aﬁﬂI%fPeB'E)?ﬂ/ vﬁl‘ﬁp s%%&t ﬁ}aatgl F ﬁeémgéévﬁ%e with
enlargenment is an integral part of the pipe ?U,joint nmay npt 0ssi bl .e.
Such is the C%B’eﬂﬁpnégﬁﬁﬁ?‘ée ’ldec‘PW@ea Mﬁtpmnﬁ%gn@‘te P?ivgca%"“ of
sufficient radial extension to accommodate the required machini ng to
effect the reppelines thilepe inaxpensiveapndaightweiant aw conpased sty Fegingsy in
t hi ckness by the required machining repair. WO 02/0C88; -1
constructed with conventional tool joint type connectors.
15 The external seal portion of the invention of Application Serial No.
09/679470 may be provided by metal-to-metal engagemenl belween the pin and
box or by an elastomeric annular seal compressed between the pin and box.
The metal-to-metal external seal may be provided by engagement of the face of
the box with a shoulder formed on the pin end of a non-upset pipe. The
20 shoulder may also be provided by enlarging the pin oulside diameter. Where an
annular, elastomeric seal is provided, the seal may be carried on the outer

surface of the pin body or may be disposed in the box of lhe connector.

The enlarged outside diameter of the pin portion of the parent application



PCT/ US112/ 01380 The enl argenent of the pin end connector of the present

i nvention nmay be made by applying a weld bead to the outside dianeter of

t he tubulwa© oReedssbr by wel di ng or otherw se securing an am@IVEso2aesal ring
to the external circunferential surface of the body. Once the enl argenent
is in place on the tubul ar body, the deg%[ed pin sealing surface may be
machined into the weld bead or the annular netal ring. The netal ring nay
al so be nachlned ith t red seal.in surtace fore,bein ure

the t ubul ar B JBHMERabY XTGP IREs SURlD "BHEIYGRHMGIR | of of a
frustroconical surface to provide an expanded area for sealin engagenent
with a 10 cdrustepamaaiiyn geaksaiage lpyasbimedaxteragdy en thagnipeggdiasal a8a.an
.annul ar band with a hem spherical cross-section to provide a fine contact
seal with tH&heoxhesahnsator iscanseiided tthe piivsegisiunigceengingls bd sdpeevi:alt ed
that a primary object of the present invention is to provide a tubular

-pi pe nenber Hewseal sunfaeetintenadllypidiaceiths entiaf¢he bak. Eagagemeepaf thedwar
reconstructed if the seal is inproperly machi ned or beconmes damaged from

handl i ng 501 45 sufack§ f@ﬂuﬁ@aﬁIéxfé@hslcéemhét%epéﬁ@eﬁu Wae Midn9enterimy md de
an unproved external seal for protecting the engaged threads in a pin and

e WA R o
PCT/ US02/11138Q F 1] i i ,
et R e PSR PR B R

external seal between ' a coupling box end and_a Eé pin end of the
present i nveenlirepipeisgatien cambe senderedanusablg. o3igniaelyy ifé‘rﬂippﬁ?W wRGhRethn of
t he external seal of the connector the present invention; Figure 2 is a

quarter sectggglalbetb/isoidefedtivgi fliredgis ospbsetuem diighndiingnect usagef tiee

present invention illustrating a line-contact, hem spherical netal-to-netal
seal for NgrciRak éﬂ%n&e@ﬂvaﬂpsﬂh'%%pé Reayhot BEdEeNalEIBNRYStuEfin be
present invention; Figure 3 1s a quarter sectional of view of a nodified

coupling and, ﬁ‘? %ﬂ@ﬂ?ﬁi@@%d% al, PEsRiRG TR 1bSY BMHEbrhblets b jofit. a

nmet al -t o- rreta con

Summary of the Invention

A metal-to-metal seal between the pin and box connection of a threaded

tubular is formed externally of the pin on a tubular body comprising a metal seal

15 base thatis separately added to the external surface of the metal [orming the pin
end of the connection. Animportant part of the present invention is the provision

of a third metal seal element in addition to the pin and box components that is
separately added to the pin component to provide the desired pin seal surface.

In the event the seal formed on the seal base is damaged during

20 construction, handling or use, the separately added seal base may be removed
from the pin end and replaced with another seal base to provide the required pin

seal surface. The tubular pipe body or joint on which the pin is formed may be



hem spherical seal and an el astoneric seal ring formng an external seal
between tire pin and box connection of the present invention; 1 s Figure 3A
is a det WOSYSABDHEs sectional illustration of the externalPCIEE02/81380 he
connector of Figure 3 of the present invention; Figure 4 is an enlarged to
cross sectional viewillustrating detailssin the formation of a weld bead
formng a replaceable pin seal base on V\/m ch a pin seal surface may be
machi ned; and. 20 S .an en Cross sectjon W illustrating
details in t??é’s&c‘];@g‘mef EB SN f&ﬁﬁnﬁ{&a Tf%%‘%h& n connect or
formng a repl acea | e pin seat base on whjch a pin seal surface may be
machi ned. WO 03h6autsnsudacseta tubplaeRiy il Femneftopsaniaed IBhW(‘}Jﬁ'ﬁﬁnt s
PCT/ US02/ 01380 Fi ?ure 1 of the Drawings illustrates a coupling and P
connecti on of @@l puddenenintherstiigse; adby heplagemanipf gn annubyr imelal body
connection 'l 0 is forned by Il re engagenent of a coupling 15 and pi pe 20.
“The coupl i ngabsul thepsoradedtoniarm antaxteral ypin lneahbadebokles ppb sanbibade is
extending axially fromeither end of a central coupling area 35. Threads 40

are formed i pfshiveed yn aie WBEhr’ty)lmRﬁxpata%Maﬁaﬁﬁuﬁpﬁfﬁaeﬂlﬂgmﬁab@bﬂﬁd@my of

t he box 30. The pipe 20 is externally threaded to forma pin indicated

general |y at i f ] i n 0
aretilustral e %“U*I“F%‘ﬂ%aﬁ%gd%m SRR AR B EfRRE! MBIy 0

I's di mensi Onggnaiﬁg%lold il 95 ﬂ‘%améetbetdglg sggltﬂa{s% HE §|‘?ﬁlﬂgr ﬁcﬁn%&gﬁbohl%d by

t he t hreads nnec i On S an I'nternal sea

external seal th rotect th ds 40 a d,55 fr co tact wi sh the
1 ui ds- ext or RACHiGH PRSP &amqweﬁﬁ@h@?ﬁawgea twb%v'c?ghae &gl Ereseal
preferably runout to the external surface of the pipe 20 and termnate in a
"| ast scrat cRUTBEE adiaqeshiin pif threadautliouhares cbine l@ seﬂlfag.smf@pﬁé@rr@%byao
is provided by the netal -to-netal engagenent of the axial end area of the
pin 50 wi@h efibesoratbodid adgaptat to ehgape arwugeal mgtham thatimgi beserllsuc@apl tong
shoul der 70. As best illustrated in Figure 1A the external seal G5 is

provi ded by prgtedPtiRN@sgRIBRNbinGIndchdN theéads eniheadorfrratdritors eohare with ther med
internally adjacent the open end of the box 25 with a correspondi ng

frustroconi C%Brr%%@)aé. ﬁe\gggwﬁpﬂgﬁg%ﬁu%grweﬁbﬁwgéé%yg@ a repl aceabl e

annul ar pin seal ar pin seal is melded or

ot herw se securel onnected to the external surfac
A {he pin seal’is impropeérly cut during the macﬁlnmg proceos or gfamaged

during the handling and use of the connector, the welding buildup or annular
15 metal body may be removed and replaced to provide a new pin sealing surface.
Only the seal area of the pipe joint is reworked so that the pipe joint is conserved
during this replacement process. By contrast, repair or reconstruction of a pin
sealing surface on a pin connector of a pipe joint formed by radially expanding
a tubular body wall so that the radial enlargement is an inlegral part of the pipe
30 joint may not be possible. Such is the case for example where the enlargement
would not have sufficient radial extension to accommodate the required
machining to effect the repair or where the tubular wall would be undesirably

reduced in thickness by the required machining repair.



- 10 of the pipe 20. PCT/US02/01380 The pin seal base 85 preferably is
secured to or forned on the pipe 24 before the pin threads 55 are machi ned
on tire emdodheashe pi pe 20. The to seal ' base 85 may be ®FIUWY01380t he
pipe 20 as a weld bead wily a cross section as indicated in Figure 4 or it
may be applied as a separate netal ring having a cross section as indicated
in Figure 5. During the process of machi-ning the threads 55 on to the pin
end, the seal base is machined to produce the cross sectional shape
illustrated in Figoeenlahgehteniiof thebpinagmh ecnaecidr ohthie, preaesianegealigl et | ons
the seal base 85 may be preforned in the cross sectional shape illustrated
in 10 Fi gur end aztiedoy Bppeaid & wekbbedet the dutsidel diametsr dltheiutaiangodyher need
for any further machining. Wiere a |ine contact external seal is desired)
t he pin seal e oI ki ] el el to a
Wﬁvgﬁd;{we ﬁi gn‘gﬁml ; géﬁ'%eggﬁ@g aa1esmsahe el FRlo (hes KRG

pi pe 95 as i ures and 3A. As wth the frustroconi cal

-seal illustrated in Fi.qure t L e |ng a
pr ef or med ne(f‘ﬁqur‘?‘!leﬁﬁnthsrli’rfzfjcﬁe%qg%ﬂ)gﬁ&(:a n%&%@%%@%@?ﬁ%ﬁﬁ? W@%ﬁgg"?wt o]
elimnate the requirenent for machinipng after the pin seal tc)lase ls sef&jred
to the pijpe. tubklaiRoGH dhedesied Rinnsepling suriaee PRy beHBRe)BRd ipjsthe we

hem spherical seal is machined with transitions on to the pipe body with
radi us fill clbgader dmelaprulaasnetal ring.r Abemetal Ting ingay alsghe 'ﬂ@cg'ﬂ@v’éﬁ’{h H1g ess
risers. When the material providing the pin seal base is inproperly

machi ned or dasisgbdediing sgrfhcnbéiong beingusscured o fiwe bubivddr badhyi ng the pin
seal base may he ground off or otherw se renoved fromthe external surface

of the pipe. The THERiN3LAN#POATackimBEAL4HP/1HSIBATg@tbN e fiisaoesnichdr

formng a weld bead or adding an annular ring may then be repeated to

construct thg H&éei:r@)g F\B/}m-bpw%:ainnox %ﬁagd \%ij]@é”ﬁ)? edfith %lﬂ#éd@?éﬁ# Gith a

nodi fi ed coupllllng 1 ailn I ch the externa al -to-netal
|l i ne contact seal is supplenmented with an annul ar | ast o ' i ng
100, Thel GeaPSrerpndnpREtaRed o Sha Snicrarr Brgcir Crasas e TdEPaad | v
of tile end of the box 30a. Figure 4 illustrates a cross secti o] cn‘ gn
annul ar wel dwitsaal hetgsphencal cossherationrte rievidend ling; siaslses Wt iNebRX pe
115. A dotted outline cross section 120 illustrates the cross secti onal
shape of theseaktsurfede.pin surface remaining 1 0 after the machining
process. Figure 5 illustrates a cross section of an annular netal ring 125
secured From the foregoing it will be appreciated that a primary object of lhe

present invention is to provide a tubular pipe member having an external pin seal

15 surface that can be repaired or reconstructed if the seal is improperly machined
or becomes damaged from handling or use.

It is also an object of the present invention to provide an improved

external seal for protecting the engaged threads in a pin and box connection

from exposure to corrosive fluids surrounding the conneclion.



circunferentially externally to a pipe 130. A dotted outline cross section
135 illustrates the cross sectional shape of the external pin surface

r emai ni ngweafoemsssshe nachi ni ng process. It will be appreci RCINUI0RALISO he

begi nni ng cross sectional dinmensions of the weld bead or of the annul ar
metal ring formng the external pin seal base are selected to accomodate
the desired final configuration of the efternal seal. Wile preferred forns
of the present |nvent|on have been described in detail herein it will be
appr eci at ed BiigftDes i3 MiNgsat i ons and variations _'0 of the
present invention nay be nade mnthout departing fromthe spirit or scope of
the invention, whighre sl 504 euavkel yedidn v vpartiaty binekdre awmy ofllustrating a
foll ow ng d ai ms. WO 02/018854 -12 What is clainmed is: PCT/US02/01380 1.

A connect or fr&’étrd&ir‘l'i@ﬂtn'rélgl I@Gﬁ-‘!tél%reahh@sﬁFfQ@e%nr‘luﬂQChrﬁ@dotrhﬂhi :hEge e end
of two tubular bodies, conprising: a pin having pin threads forned

-external Iy chn%@ﬂgpszi g 41Ph RO AN Bihe BRLENDINIchIR2AS extendi ng

froma starting on sal irst and term nating adj acent

the free p|n end, _a box havi 0 thread [ of a
second t ¢bul ar EISQL”% /’u'%agrﬂﬂ?é HESSSG 'ﬁ&?L@ef’Vgﬁé'iogﬁﬁ ’f‘ﬁp“ag%"ﬁpgf

sai d second tubul ar bOdY and term nati ng adjacent the free box end, said

pi n adapt ed e eneste; VedPresentiBveMia®adedl y engaged wit hin said box an
external seal between said pin and said box adjacent said pin thread
starting point anbiguipatdnta quater seetiongk viaw,o s%u"ﬂo@fd?@r%lpl'%aﬁ”d pipe
conprising a pin seal surface forned externally of said pinon athird

t ubul ar bodycemmautiosi of tee meesent Seedntionsitlustptingtee lige-addtattt bemigphericast
tubul ar body, and an internal seal adjacent said box threads starting point
and said freﬁ%lﬁo%%t%@éﬁemm ih edtSmbhs @A datessh B sin BpY bbRiceadactsie
confined between said external nd internal seals when said pin and box are
engaged. T conn efined in Gaim1 wherein said girl threads
run ' b%t g §npr8§§§ ngeﬁlﬁgﬁbt er of said first tubular at said starling

poi nt Of said pi nFEghurr((?:a(g| is a quarter sectional of view of a modified coupling and pipe

connection of the present invention illustrating a metal-lo-metal line-contact
hemispherical seal and an elastomeric seal ring forming an external seal
between the pin and box connection of the present invention;

15 Figure 3A is a detailed cross sectional illustration of (he cxternal seal of
the connector of Figure 3 of the present invention;

Figure 4 is an enlarged to cross sectional view illustraling details in the
formation of a weld bead forming a replaceable pin seal base on which a pin seal
surface may be machined; and

20 Figure 5 is an enlarged cross sectional view illustraling details in the
placement of an annular metal ring about a pin connector forming a replaceable

pin seal base on which a pin seal surface may be machined.



WO 02/0188S-t -13 PCT/ US02/ 01380 3. A connector as defined in Claim1l
wherein said pin seal surface is forned on an annular netal ring secured to
sai d firswotobeissr body. 4. A connector as defined in C aiPp@TiuSebverison sai d
pin seal surface is formed on a weld bead secured to said first tubular
body. 5 5. A connector as defined in Caim1 wherein said pin threads and
said box threads are fully confined bet wéen sai d external and internal
seal s when said pin and box are engaged. 6. A connector for connecting

t oget her t hdDétaded Dascsiptiond Rraferfeddembogine@mtsof two t ubul ar bodi es,
conprising: 10 a pin having pin threads forned externally on an end of a
first tubular bodmguseithfmh@Drbw&@@su@tﬁaw@lbrt@ufplnﬁg\a@dqinarcbhngctnﬂi ot then
.said first tubular body and term nating adjacent the free pin end, a box

havi ng box ts}bgéﬁﬁmbeﬁg&qido?éaaé&gbh&raqay_a@ﬁ'oeﬁ%eqfor@e%ﬁaﬁn@ i WL@U PORY

Eaidd bo>c<I t hreads extending froma starting point on said secon ular 15
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id pin_and said b ' t id,pi hread_ st i .POi id '
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annul ar body of netal secured on said pin end of 20 tybul ar body, and
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threads starting point and said free pin end whereby said pin threads and
sai d box t hréhdse domnedmterrallyaftte doxs3.d Teet pipad0 snexiemallyfhreastesl © when
said pin and box are engaged 7. A connector as defined in CaimG wherein
said body of formtapiniifdiRae geseraily At 50.f Thitiade @3 foaheden thewxianal adttpieed to
engage a seal surface on sald box end of a tubular body. 8 A connector as

defined in j i; j " } j t i
hem spheri czcj) ﬁl@r@ sg@g:dcrt@ il@n&'?ég%ﬁglgi)égggggﬁgvﬁ@ @%n%xgyf%gglwéum%ggquqﬁ

\?\z Ie(rj eib(r)]xg(gin 81 gi& apa%l%éﬁéqj ta)l%je?fl'y tc:)L %x?e‘nda‘ o&é)rqﬂgcetn(%fre "i‘ﬁre%%taid%erga io%cgb%d%)?

the threads 55.

The connection 10 provides an internal seal 60 and an exlernal seal 65
that protect the threads 40 and 55 from contact with the fluids external and
internal to the coupling and pipe. The threads 55 preferably runout to the

15 external surface of the pipe 20 and terminate in a "last scratch" before reaching
the external seal 65. The internal seal 60 is provided by the metal-to-metal
engagement of the axial end area of the pin 50 with the surrounding wall of the
coupling and an internal coupling shoulder 70.

As best illustrated in Figure 1A, the external seal G5 is provided by the

20 engagement of a frustroconical sealing surface 75 formed inlernally adjacent the
open end of the box 25 with a corresponding frustroconical sealing surface 80
formed externally of a replaceable annular pin seal base 85. The annular pin

seal base 85 is welded or otherwise securely connected to the exlernal surface
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10996 ;?LO(yé_ ()-3! %\dy&%)a hneﬂ;g%gc( )axtei@a}&e(a] is desired, the pin seal base may be

machined into a hemispherical seal 90 secured to a pipe 95 as illusirated in
Figures 2, 3 and 3A. As with the frustroconical seal illustrated in Figure 1, the
t5 seal 90 may be constructed by securing a preformed melal ring with a
hemispherical cross-section to the pipe 95 to eliminale the requirement for
machining after the pin seal base is secured to the pipe. In the preferred form
of the Invention however, the hemispherical seal is machined with transitions on
to the pipe body with radius fillets 96 and 97, as illustraled in Figure 3A, lo

20 prevent stress risers.
When the material providing the pin seal base is improperly machined or
damaged during handling or use, the material forming the pin seal base may be

ground off or otherwise removed from the external surface of the pipe. The
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Figure 4 illustrates a cross section of an annular weld bead 110 provided
about the externa! circumference of a pipe 115. A dotted outline cross section
120 illustrates the cross sectional shape of the external pin surface remaining
10 after the machining process.
Figure 5 illustrates a cross section of an annular metal ring 125 secured
circumferentially externally to a pipe 130. A doited oulline cross seclion 135
illustrates the cross sectional shape of the external pin surface remaining after
the machining process. It will be appreciated that the beginning cross sectional
15 dimensions of the weld bead or of the annular metal ring forming the external pin
seal base are selected to accommodate the desired final configuration of the
external seal.
While preferred forms of the present invention have been described in
detail herein, it will be appreciated that other forms, modifications and variations
20 ofthe present invention may be made wifhout departing from the spirit or scope
of the invention, which is more fully defined within the terms of the following

Claims.
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body, said box threads extending from a starting point on said second tubular
body and terminating adjacent the free box end,
10 said pin adapted to be received in and threadedly engaged within said
box,
an exlernal seal between said pin and said box adjacent said pin thread
starting point and adjacent said free box end, said external seal comprising a pin
seal surface formed externally of said pin on a third lubular body comprising a
15 metal seal base separately added to said first tubular body, and
an internal seal adjacent said box threads starting point and said free pin

end whereby said pin threads and said box threads are confined between said

external and internal seals when said pin and box are engaged.

2. The connector as defined in Claim 1 wherein said pin threads run
20 outto an outside diameter of said first tubular at said starling point of said pin

threads.
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5 5. A connector as defined in Claim 1 wherein said pin threads and
said box threads are fully confined between said external and internal seals

when said pin and box are engaged.

6. A connector for connecting together the free pin end and the free
box end of two tubular bodies, comprising:

10 a pin having pin threads formed externally on an end of a first tubular
body, said pin threads extending from a starting point on said first tubular hody
and terminating adjacent the free pin end,

a box having box threads formed internaily on an end of a second tubular
body, said box threads extending from a starting point on said second tubular

13 body and terminating adjacent the free box end, said pin adapted lo be received
in and threadedly engaged with said box,

an external seal between said pin and said box adjacent said pin thread
starting point and adjacent said free box end, said exlernal scal comprising a
separately constructed annular body of metal secured on said pin end of a

20  tubular body, and
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7. A connector as defined in Claim 6 wherein said body of metal is
5 provided with a frustoconical seal surface adapted to engage a seal surface on

said box end of a tubular body.

8. A connector as defined in Claim 6 wherein said body of metal is
provided with a hemispherical cross-section to provide a line contacl seal surface

with said box end of a tubular body.

10 9. A connector as defined in Claim 6 wherein said external seal
includes an annular elastomeric seal ring carried in an annular groove formed

on said second tubular body.



