Pi pe Joi nt 05 Technlcal Fleld ThIS i nvention relates to pipe JOIntS
Background- Art 10 ~ For many years couplings with threads fornmed on
their |n5|de di aret er- have been used to attach two relatively | ong sections
of pipe t'e each: ot her. Exanples of such- coupllngs are s in U S Patent'
2,980,451 to W B. Taylor et -al; U S. Patent 4,004,832 t&@ggﬁ?q _
,Connelly 15 and U. S. Patent 3,497, 246-t0 P. D Wi ner- - at
23980, 451 al so di scl oses the use of elastomeric or poly- meric seal
to forma fluid barrier between the inside diaméter of the couplin
outsi de di ameter of the portion of pipe disposed therein. 20 An
~alternative to the use of couplings has been to upset (enlarge the wall

thi ckness by nmechani cal neans) ‘the end portions of sections of pipe.
~Appropriate male and femal e threadsPipee Jmioti ned on the upset ends to
prOV|de a pigy means and box neans respectively for joining sections 25 of
pi pe-wi'th each other. Exanples of. such pipe joints and associ ated prem um
threads are shoRfSPRIERS. FF%}%nts 3,489,437 to J. L. A Duret and 3,100, 656
to M D. MacArthur. Thespiswéneldhrseoch wal &eaﬁuptg Foisieyn of the present
"inventi-on can be satisfactorily used with either 30 couplings or.upset type
pi pe joints. Copending U.S. Patent Applications Applicants have the _
followng patenﬁagﬁsrpcaﬂlbn% pendi ng for inventions related to pipe

joints, COUH%'”QS a?grpﬁfﬂ%L§@$f§Eﬁgkbllnqs with threads formed on their
inside diameter have been used to attach two relatively

_ . long sections of pipe to each other. Examples of such
\~/ - . couplings. are shbwn'in u's Patent 2,980,451 to W. B.
' Taylor et al; "U.s. Patent 4,004, 832 to Eugene B. Connellv,
15 ané U.S. Patent 3,497, 246 to P. D. ‘Weiner. U.S. Patent
2,980,451 also discloses the use of elastomeric or poly-
meric seal rings .to form a fluié barrier between the
_ihside diameter of the coupling and the outside diameter
of the portion of pipe disposed therein.

20  An alternatlve to the use of coupllngs has been to
upset {enlarge the wall thickness by mechanical means) the
end portlons of sectxons of pipe. Appropriate male and

_ - female threads are machined on the upset ends to provide a
\\/' ~ 'pPin means and box means réspectiveiy for joining sections
a 25 of pipe with each other. EXamplés of such pipe joints and
. associated premium threads are shown in U.S. Patents
" 3,489,437 to J. L. A. Duret and 3,100,656 to M. D.
| MacArthur. The premium thread-and'seallng system of thé
present invention can:be'satisfactonily used with either
30 couplings or upset type pipe joints.

Copending U.S. Patent Applications

Applicants have the following patent applications
pending for inventions related to pipe joints, couplings,
and premium threads. .



Seri al, Nunber Title ' Date Filed 324,234 : Coupting
Novenbér 23, 1981 367, 952 : Pi pe Joint April 13 1982 5.

456, 526 . Pi pe Joi nt January 7, 1983 457,698 -+ “Pipe

Joi nt anuary 13, 1983.Discl osure of the I nvention The trend towards
deeper And; Yeeper wells, along 10 . -with hi gher pressures and nore
severefe g%yonnents found at these depths has created a requirenent for - -
pipe joints/with inproved fluid seals. Metal-to-nmetal seals are - -’
particd atky desirable for high pressuRe=sour gas wells. Wien exposed to

| ow pressure gas; 15 netal -to-netal seals have a tendency to |eak.

~ Therefore, pipe-joints ®efiadoNumberc seBitlengs are Rate Kilkedor this
condition. Unfortunately, high pressure fluid has a tendency to excessively
extrude polyneric seal rings from-conventional pipe joints. Duri ng

t he operating cycle of I'l's, - pipe re expesed .t 4y h and
| ow pressures. One obj ect 6?§?he presenté&lrlté;ief on is ovﬁﬂ9§ﬁi§§ %i
“joint with a sealing syg@qmggbf ective atp Wer; Praggy es and
tenperatures. 25 _ According to: tﬁg presentrrn#éﬁlonptﬁere S
provi ded: & pi pe joint f466 sggnecting S@i%@@oﬂ{tpl PeaMddryeach 1@¥ger. - ¢

conprising: a box neans havrng I nt ernal reads and a pin neans having

external threads and t hd50Rh688ds bei ng cEEpgﬁﬂhiﬁﬁeava&huﬁﬁyﬁﬂi, 19330ther -
to nmake up t he Jornt an |nternal annular

Disclosure of the Inventien. : - S
The trend towards deeper and deeper wéIls,'along

10 with higher pressures"and.more_seve:e environments
found at these depths, has creaeed a requirement for
pipe joints with'impreved fluid seals. Metal-to-metal
_seals_a:e particularly desirable for high pressure
sour gas wells. When expdsed to low pressure gas,

15 - metal4to—metal_seals have a tendeney to leak.
Therefore, pipe-joihts with polymeric seal rings are
desirable for this condition. Unfortunately, high
pressure fluid has aftendency to excessively extrude \;}
polymeric.seal ringslfroﬁ.conventional pipe joints. :

20 During the operating cycle of many wells, pipe joints -

-are exposed te-both high and low'pressures.

‘One object of the preSent invention.is to provide
_a.pipe joint with a seaiing system effective at both
high and'lower pressures and témperatures.

25 According to the present invention there is
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groove i.n the box nmeans spaced longitudinally fromthe inner end of the
internal threads; a first annul ar sealing surfage |ocated between the |nner
end of the ‘ntérmal threads and the internal groove and a secog#d
annul ar seallng surface | ocated on the opposite side.of the ifit gy
groove; both the first and-second sealing surfaces tapering i\ nvyelr _
towards the center of the box means and the snallest inside ter -of the
fiMst seal'ing surface S|gn|f|cantly | arger than 15 “the largest inside

di aneter of the second sealing surfacdathe pin nmeans having a first
sealing surface on its. exterior spaced |ongitudinally fromthe ext ernal -
threads and a secom¥o¥ddledngasmipacdodnti £ar coernedingAratianfiafdies | y
fromthe first seali,n surface; the first and secona}sealln

Curfaces of the poiiidaeack: gthRE " PDEPRREARL b R0 AATRAFG Mot chi ng.
tapers which form n%&%'g&ggeg%}r% seabs durindyIBke-wR, Alg the dainy: a

pol yneric seal rlnd groove,; on t he

exterior of 25 B | §H§%5%¥g)

-2b - surface; ‘and t}{.ﬁ"Jé ?Hgngﬁg%glgngb% n&s%a% gto form aaf%iﬂl d
barrier durgng ”ﬁk%ﬁﬁérOftot MakieOuBt thON§oiREM Hh {MCe MMLBLMnrdNNt i ON

I ncludes a pipe joint with premumthreads and a uni que sealing systemb5

to block fluid Ieah&g@vbehmeehetbexlméansOSpaoddek¢mgitudxﬁa11¥3ﬂnnmﬂthéThe'
seal i ng-system conprises a pol yneric seal ring in an annul ar groove wth .
annul ar ‘met al - t o- neitrmlers @nds ofi $pesédtennapptbireadsi destirst annular

{ sealing surface located betweeh the inner end of the
~ internal threads and the in;erna] groove and a second
10 .annularISealing surface located on the opposite sidé'
of the internal groove; both the first and second
sealing surfaceS'taperingrinwardly towardé-the center
of the box means and the sﬁallest inside diameter 6fl
the first sealing éu:face significantly larger than
15 T the largest ihside-diameter of the second.sealing
surface; the pin means having a first sealing surface
on its exterior spaced_longitudinally.frém_the
\\/, | external threads and a second se#ling surface on its
- ' _ gxterior'spacedllongitudinally from the first sealing
20 surface; the first and second sealing surfaces of the
pin means and the box means respéctively having |
matching tapers which form métaleto-metéi-seals during
maké—up of. the joint; a polymeric seal ring disposed
~ in the énnulér gréove{_a shoulder on the exterior of

25 the pin means between its first and second sealing



thereof. By trapping the seal ring between the 10 - metal -to-nmetal,
seal s,” the pipe joint displays the desired fluid seal characteristics of
both metal -to- nmetal seals and a polymeric seal ring sinmilar-to a”
conventf onal gasket and flange sealing system The present invention

A

_prodeA;és pipe joint with 15 metal -to-nmetal seals on opposite sides of

an ann pol ynmeric seal - ring mhereby the netal -to-netal seals prevent -
~undesi red/extrusion of the seal. ring: The invention will be descrlbed"h-
now by way of .exanple only with parb+éﬂda¥ reference to the-acconpanying

“dr awi ngs In the drawings:- Fiqure 1 is-a drawing.in elevation wth

portions 05 br ok enSERERCSHh ARt f-ireh Shadaess engsI3EdngoRBeorepl pEingidte

| whi ch be th wi t-h h tQ f
Fotht. Bicure 2" starm o SR Has Y Hartnoo maReuBuns: ShecdartEng ¢
| ncorporating the presegt, 'fﬁ’ﬁptéé)@l}elg:resent 1'n h&1dn' $nd1058 g_g %B?he

~elevation of the male or pi'h neans o plpe i NCOr por a

present i nvention. 35 gk éh l%m&mla{&%@sv'aﬁw 'angﬁﬁahboee%m%pgﬁwﬂs

br oken away shomnng the nultiple fluid seals forne engag

between the pin neggshisek bepu i Atakigel HitiRenOithle iAEBEROEARKAY t he
present invention. Best Mdde for Carrying Qut the Invention The: conponents

of a typical pipe edtetiorcupltieg jainnd [Thiet isenad ialy swstpmpeomprisessa40, s
are shown in Flgure 20 1. Each pipe section 40 has an identical pin neans . °
41. polymeric seal ring in an annular groove with annular
metal-to-metal sgals disposed on_opposxte SIGes o | -
thereof. By trapping the seal ring between the :\“/
10 metal-to-metal seals, the pipe:joint displays the
desired fluid seal characteristics of both metal-to-
metal seals and a polymeric seal ring sihilar to a
conventional gasket and flange sealing system. |
The present invention provides a pipe joint with
15 ° *  metal-to-metal seals on opposite sides of an annular

polymeric seal ring whereby the metal-to-metal seals

prevent undesired extrusion of the seal ring.

et



with external threads 42 near its extrene end. Matching pin neans 41 are
al'so provided on both ends of each pipe section 40 (not shown). Each plpe
section 40 ‘isa tongd,” hol'l ow tubul ar menber w th | ongitudinal bore 43.
extendlng 25 't her et hr ough. Cbupllng 20 is a relatively short, hol
cylinder with | .ongi tudi nal bore ‘23 extendlng t her et hr ough. - | dent |

“means 21 with internal threads 22 are pﬁUV|ded I n. each end of cou
The internal configuration of 30 coupling 20 is symmetrical with
internal flange -4- 35. Internal” threads 22 and external threads. 42
are selected to be. coengageable with each other to nake up pipe joint 60,
a portion of which is shown in Figure 4. Couplings 20 are used to join a.
plurality of pipe sections 05 40 with each other to forma |ong tubing
string which can extend froma well head (not shown) to a downhol e hydro-

- carbon producing formation (not shown). Each coupl-ing 20 mai ntai ns

al i gnment of ad] acengy, %ﬁg‘béﬁ?’ld}?'wﬂ% %5e %s&ﬂﬂbeaaﬁbwobbewayndfl ts own

| ongi t udi nal bore 23 n- nt of bores 43 and 23 .
provi des a fl ui 6XaBRhe Rﬁé$ﬂ?ﬁF ggﬁe%%egﬁgsurface and
sel ect ed domhohecbﬁgaﬁym}g dravﬂ:ga).r esTent‘l:hm\dmwingSpr-ow des -multiple .
seals within each pipe joint 60 to prevent fluid conmunication between the
“gnterior and the 15 exterior thereof. Internal, annular groove 24 is

Yrachi ned in each box neans 21 spaced Iongltudlnally fromthe inner end of

in- te(nal threads 2%gé§gl{Sgsagmﬁfgﬁfﬁgﬂiggeigég EgnZWIuﬁ portions

05 .broken away showing the ends of two sections of pipe ané 2
\»/ _ " . coupling which can be threadedly engaged with each section
' - to form a pipe joint.
Figure 2 is an enlarged quarter-sectional view of a
~ coupling incorporating the present invention. -
10 Figure 3 is a drawing-in elevation of the male or pin
| meens of a -section of pipe incorporating the present
_invention. ' _ ' '
Figure 4 is an enlarged view in section with portiens
. broken away showing the multlple fluid seals formed by
15 engagement.between the pin means and box means of a pipe

joint incorporating the present invention.

- - Best Mode for Carrying Out the Invention

\\/' B '._ The components of a typical pipe joint, coupling 20

~ - .end portions of two pipe sections 40, are shown in Figure

20 1. Each pipe section 40 has-an-identigal pin means 41
with external threads 42 near its extreme end. Matching
pin means 41 are also provided on both ends of each pipe
section 40 (not shown). Each pipe section 40 is a long,
hollow tubular member with longitudinal bore 43 extending

25 therethrough. ' - _

Coupling 20 is a relatlvely short, hollow. cylinder
with longitudinal bore 23 extending therethrough. Identi-
cal box means 21 with internal threads 22 are provided in '
each end of coupling 20. The internal configuration of

30 cbupling 20 is symmetrical with respect to internal flange
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20

g%r“#ace %‘ndggg@g Esea |€n%éés%r g’%gl%&@agﬁ %%% is |

selected downhole locations. The present anentlon
provides multiple seals within each pipe joint 60 to
prevent fluid communication between the interior and the
exterior thereof. '

Internal, annular groove 24 is mach;ned 1n each box
means 21 spaced 1ong1tud;na11y.from_the inner end of in-
ternal threads 22. A first annular sealing surface 25 is
located between the inner end of internal threads 22 and
internal groove 24. Setond annular séaling surface 26 is

located on the opposite side of internal groove 24. Both

first sealing surface 25 and second sealing surface 26

. taper ‘inwardly towards the centerfof'box means 21. The

25

- 30

taper of sealing surfaces 25 and 26 is selected to form an
acute angle of approximately three degrees with the
centerline of iongitudinal bore 23, The smallest inside
diameter 27 of first sealing surface 25 is significantly
larger than the'largest inside diameter 28 of second
sealing surface 26. Annular'groove'24 is partially

‘defined by inside dlameters 27 and 28 as best shown in

Flgure 4,
'Bach pin means 41 has a first sealing surface 45 on

' its exterior spaced longitudinally from the end of ex-

35

ternal threads 42. A second sealing surface 46 is also
provided on the extreme end of each pin means 42 spaced
longitudinaliy from its associated-first sealing surface
45. Sealing surfaces 45 and 46 of pin means 41 have
matching tapers which form metal-to-metal seals with

. \'/
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10 partially defined by the snuallest_outside dianmeter 47 of first seal i ng
surface 45- and the | argest outside di ameter 48. of second seal i ng surface.
46. VVthln the I'imts of acceptabl e nmachining. tolerances, |n§1de di anet er

. 27 of box neans 21 equal s outside dianeter 47 of pin neans 4 15~
~inside dianeter 28 equals outside dianeter 48. Shoul der 49 fis|§jzed to’ -
engage seal rlng 29 and forma fluid barrier therewith duri e-up of
t e’ pipe j oint. fferabl shoul der 49 is beveled relative t €galing - '
196eSURDANES of 5 baUR| 2Fs C8FPRERENal el 9L 2Doxt means dégr ees

surfaces 45 andS28:
as defined by aduténgnghieebupress Utias giiﬁﬁ:tél\leﬁi’!.rid’le FaRiiRr |dl%t0fen§9§ghél-!g| nal

bo 43 and t he.ex s | der fluid rrier. forme
shgﬁldera49 andogegggiigg g% Q@# ?%SI fﬁ?ﬁifqgnﬁﬂﬁﬁ%ﬁi: 3naPﬁeF8ﬁgng
until the 25 fFUFfase eds it aaaddang h@rmasss@ﬁeler bést cehowmlueF iqume

seal ring.28sdusing make-up of the pipe joint. The ‘i nduced pressure in
seal ring 29 is a fug% fion of it vqlune t.he vol une . of annul ar groove 24 -
_and angle b of shoul BRTYIRFLNiREY &8t 2ondEndisROgeAodR B8ER of these 30

Jactors to be peBBelact@rbdwe cOhicd rboatntrueanpatzed Ophoaldeg &duisl ;ﬂ!‘cﬂﬁﬁdﬂ es.
A wide variety gf ggt a f facture of seal, ring 29
such as defornablegﬁlgé%l%gtﬁp%%pc Cheﬁg%élcgf2$%$ o e S
et hyl ene or ela§?6ﬁiﬁ% ﬁ%v#?&)%#ﬁﬂ%ﬁx%ﬁﬁkﬁHQx§QﬂﬁﬁqeaHGto §Boulde* 49 is

pol ybut adi ene/ apaytmnyl&eefnfgdafw a@Aey ol XU ) Qo 14 1 SRS S gnd 51
are provi ded w g L0, bg box ans 31 and %n t&gtﬁ‘tr%r;ee%rédogftsghg g\iggg g}
respecti vel.y. oF que" 3 mge§¥?f%n pdidfiedarg t
i : 48 of second sealing surface 46. Within the limits of
\~/' o acCeptable'machininq tolerances, inside diameter 27 of box
means 21 equals outside diameter 47 of pin means 4:” and
~ 15 inside diameter 28 equals outside diameter 48. Shoulaer
49 is sized to engage seal. ring 29 and form a fluid
'barrier' therewith ‘during make-up of the pipe joint.
-Preferably}-Shoulder 49 is beveled relative to sealing
surfaces 45 and 46. The'aﬁount of bevel is approximately
- 20 thirty dedgrees as defined by acute angle b measured
b2tween the centerline of longltudlnal bore 43 and. the
extension of shoulder 49. '
The fluid barrier formed by shoulder 49 and seal ring
29 will resist fluid communication therepaét until” the
L .25 fluid pressure exceeds the pressure or force induced into
seal ring 29 during make-up of the pipe joint. The
= ' .~ induced pressure in seal ring 29 is a-functioﬁ of its
volume, the volume Qf.annular groove 24 and angle b of
shoulder 49. The present invention allows each of these
30 factors to be preselected to contain anticipated operating
fluid pressures. A wide variety of materials may be used
for the manufacture of seal ring 29 such as deformable
'plastics have characteristics similar to tetrafluoro-
ethylene or elastomers having charadteristics similar to

35 polybutadiene/acrylonitrile.
Preferably, matching torque shoplders 31 and 51 are
. provided within box means 31 and on fhe extreme end of pin

means 41 respectively. Torque shoulflers 3i ané 51 define



- 6- thé I'imt of: engagenent of internal threads 22 W th: external” threads

42. As shown i

n Figure 4, torque shoul- der 31 of box means 21 forns an

acupejgpgle'mﬁth the interior of box means 21 adjacent thereto.  1nternal

05 ue shoulder 31 is preferred becaése its inclined surface urges

se sunfaces 45 and 46 of pin means 41 into firmer contact with sealing..
sur{a 25 andtbe Jimidk PEasdIagemedtopbgingesraderfireads nddngiidhis
inser€d into bexteeaas ghreabsl 420r eags shdwvandnlF igRiteadf, hHoul P

42°is'th ' f threads 42 wi by ead
35 Thi's ©hr 0adPRG Thott iR BRERS, Lo 128 0 2P <R A Y g1 i APy

further into boxntezher2bf Thex| aegnis a2ll edjeicegtofthereto sealhhgraalface
45 and secopd Seabild SHAWRACIR! & SURLEEHLLS BUGAIRAY AL CThoieRbANY

sur- faces 25.an
ring 29. Cont a€BrBREReBRIPS: $€

oX neans 2 ore shou con- tacts seal

seal ing surfacesnd6 8ngmde cofHaes witBSsellifgestvEacat RBeanle260bf box

engagenent due.

nmuch greater thBR*2Rt

pi pe joint 60.
or. oppositeggsi

wi Il cause beve

to th?.r taper.. This induced pressure is selected to be
fpated fluid pressure either exterior to or within
Thus, two indepen- 25 dent netal -to-netal seals are forned

49 to contact seal ring-29. As previously,

#ggagégnggéaéngéoove 24. Continued rotation of pin nmeans 41

addag Rprfacesots fards4bsofnBinsngaassédond

noted, the present iR¥BnMESASofs’er 45aAngEFELAUMNRSP  BOY aPpanfe 230 untikhiced
pressure or conpheeadsn4rl aed I SeRtactN@adh. otheksr aldin hdnd ndpced
pressure will bghmjch ra%%tdertthan anticipated fInL{_’i dogrgﬁggg S- 4 Sv?itt?y-

first formng

15

en rot © cause coengageme
threads 22. This threading motion causes pin means 41 to
move longitudinally further into box means 21. The length

and spacing of first sealing surface 45 and second sealing

-surface 46 are selected to engage adjacent sealing sur-

faces 25 and 26 of box means 21 before shoulder 49 con-

~tacts seal ring 29. Contact between'first sealing sur-

20

faces 45 and 25 and second sealing surfaces 46 and 26

- induces stress or pressure at the area of engagement due ..

25

30

to their taper. This induced pressure is selected to be
much greater than anticipated fluid pressure either
exterior to or within pipe joint 60. Thus, two indepen-
dent metal-to-metal seals are formed on opposite sides of
annular groove 24. o o ‘
Continued rotation of pin means 41 will cause beveled
shoulder 49 to contact seal ring 29. As previously noted,
the present invention offers an opportunity to vary the
induced pressure or compression placed on seal ring 29.

- Preferably, the induced pressure will be much greater than

35

anticipated fluid pressures. Also, by first forming
metal-to-met~1 seals on opposite sides of annular groove
24, seal ring 29 is prévented from excessive extrusion in
either direction during make-up of pipe joint 60. This
combination of metal-to-metal seals and polymeric seals
allows pipe joint 60 to display the desirable characteris-
tics of a conventional gasket and flange sealing system

Hf .
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metal -to-net-1 seal.s on opp05|te si des of annul ar groove 24, seal ring 29
is prevenLed from excessive extrusion in 35 either dlrectlon during nake- up
of pipe-joint: 60. This conbination of netal-to-netal seals and.pol
seals allows pipe joint 60 to display the desirable characteris- fi
- conventiorfal ‘gasket and flange seal i ng7system whi | e mai nt ai ni
i nsi de diameter and outside dianmeter conpatible with downhol e reqw-+refnents.
ALt ernati ve EfBddPnBALEtAGNing an- Insbdesd2amaRET 42N Ar UERbIM ¢ham¢gmwes 3
and 4 as the hkohbaeshleyRetMNisdn s e NOsQ®] tamdagier ed at three quarters of
an inch per foot (6.25 cnms per netre). However, various other well-known"
thread profiles can be satisfactorily used with the present invention.
Exanpl es of shdlfernagiver Bnp¢dimemtead proflles are shown in U S. Patents

' 2p§2t0 ggrliosg oo 23%(19& Osﬁ@ pg"zaggaséhgﬁ%%ﬁ i Figggég%oa%dig ggg«gﬁ%rthe
u i | i
3, 489, 437. T%‘é‘f’? ﬂ&%‘% ATe AOTRALYS ¢ tFRSrPQ $f5%{i??eﬂ1é

separ at e coupbdfngn ﬂi’m;pasemot (\ée25 emsc perbmeszei)sf aHowevrey, waﬂims h

- either type it a sealing
=~surfaces 26 aégﬁ%%ﬁ%%ﬁfﬁg%%nggﬁ#%%g%%%Qﬁ%%%%hﬁgntBg ggt?%ﬂgé?Sﬁ#ﬂgh seal i ng
contact with 3ed with tb@uﬁ#Q§eﬂﬁuﬁﬂV€E¢i9§UIdEBémﬁﬁeﬁlﬁgdSBﬁhflrst sealing

“,surface 43 oanélﬁemsw@aéhm@ tﬁ:fma.e% are ehogeindijasenPasentsng

o rera cea SO PR BRI D0y ™

Box means 21 can be provided wlthin'the upset portion

i - of a sect;on of pipe as shown in U.S. Patents 3,100,656 or
\”/  3,489,437. This type of plpe jOlnt ‘eliminates the - re- .
s quireﬁeht of a separate_coupl;ng. The present invention
. can be satisfactorily'uséd.#ith either type of joint. _
© First sealing surfaces 25 and 45 and second-.sealing
surfaces 26 and 46 can héﬁe Cdntours other than tapers to
_ establish sealing contact w1th each. For example, radii
20 could be machined on flrst seallng surface 45 and second
sealing surface 46 to engage 'adjacent seallng surfaces of
 Box ﬁeans ‘21, The p*lnczpal requirement is that metal-
to-metal seals be provided on op9051te sides of seal ring
29. '
25 |

A
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25 30 35 --8 - Cains 1. A pipe joint for connecting sections of pi pe
Wi th ‘each other, conprising: a box means having internal threads and a pin

means haxi ng external threads and 05 the threads being’ coengageable

W th other to nake up the joint; an internal, annular groove i'n the

box spaced | ongitudinally. fron1the i nner end of the internal threads;
afir nul ar sealing surface |ocated 8pet ween t he i nner end of the 4;;,
I nt erna hreads 10 = - and the .internal: groove and -a second annul ar

sealing surface | ocated on the opposité&*®de of the internal groove; both
the first and séeondAseépénQOSQtféoescpapecmmgglmwamdbpst@mmptbdfuh@enter

of the box neans andejikbie é{ﬁﬂé‘*ﬂod&?@éﬁ% 'aE?E%&.ﬁk hﬁengbr O%n llngécond

surface significantly lTa er than the largest insi anet er
seal i ng surface; theéb? AR R Y ‘&e#'ﬁ shaving i etetndhcthrgads aand

exterior spased Iongtm@dtnﬂéi&sfbeﬂhége?8ﬁ§3§83$léhhﬁéﬂse%@%i%ﬁﬁ@%°ﬂ$%

sealing surface on i r e ongi t udi romthe
first geallng surfac%§ %Xéfﬁ#gég s@goﬁg“SGEFihg gﬁ??%fe%r?ﬁv?rn?;ﬁﬂ?
means and the . box Trelevs Weiﬂﬁxﬁnaﬂghylnagnngdmaaéhyngromthe idmeh drod rof

netal -to-metal seal Stl‘;’é”irf&ﬁiﬂie tlv&e%sths JfQL-EE aﬁn{?Péi‘”EéAfﬁfaéulé

di sposed in the annu£ar 25 ' shoul he exterior
pln means bet ween it éLé) etween the Lnner end of he internal. threaas

10 and the internal groove and a second annular sealing
surface located on the_oppoéite'side of the internal
groove; both the first and second sealing surfaces o
taperlng anardly towards the center of the box me=~ns \‘/
_ and the smallest inside dlameter of the first sealing
15 surface significantly larqe:_than the largest inside
diameter -0f the second se;liné-surface; the pin means
having a first seaiing surface on its exterior spaced
longitudinally from the external threads and a second
- sealing surfaée on its exterior spaced longitudinally
20 from the first sealing surface; the first ané second

' sealing surfaces of the pin means and the box means
respectively having @atching tapers which form
metal-to-metal seals.dufing make-up of the joint; a

- polymeric seal ring disposed in the annular groove; a B

25 shoulder on the exterior of the pin means between its \;k

first and second sealing surface; and the shoulder
energizing the seal ring to form a fluid barrier
during make-up of the joint. _

2. The pipe joint of claim 1 wherein said first and

30 ' second sealed surfaces of the pin means and the box

means are in engagement during make-up prior to said
shoulder engaging said seal ring.

~ 3. The pipe joint of claim 2 further comprising: match-
ing torque shoulders within the box means and on the

35 - extreme end of the pin means; and the torque shoulder

of the box means forming an acute angle with the

sealing surface of the box means adjacent thereto.’

—_
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first and second sealing surface; and the shoul der energizing the seal ri ng
to forma fluid barrjer during mike up of the joint. 2. The pi pe join
claim1-wherein gai d first and 30 second seal ed surfaces of the pgf

means and t:he box means are in engagerré‘t&' during make-up .prior to sai

'shoul der -engagi 419 S d seal e Loint of claim2 furthe -

mprising: match- qlﬁ’& PR @?ﬂﬁjl%r%]'%"t‘ﬁ ﬁ #le BBxn¥WBREARI the HoX 35

ex renme end of the pieansds prwiddd imrausowpbing chiaving hEd &OKi SRR Sox

form.ng an acute angde%?\g tihy te'&%hs%%'d Q?‘e%rfface of the box neans adj acent
4.

thereto. . -9- Pl ] oI nt. s 1, 2, or 3 wherein the box
means is provi ded i Fg PGPS |J|¢g-q#a\¢ifnglladéht2 sdhleriedn rhiven showldesh oandhe

"~ thereof. 505 The pi (h melatls Qfs Pedieleg Wherein the shoul der on the 05

pin means i s bevele . Thep oint, of cclaim5b wherein the volune 6f '
hoth the .seal ri'ng ﬁ&? P, “&fﬁd&?x/’é‘%‘ mi WHRFeiR)| ehe Ve i 0f| keth
“shoul der are presel ¢hiecdead mwgcanddlﬂnengmmﬂ&ru@r@fovwaddolt&ﬂe, altigdes e

_;ga;‘ Egt seal 'rigexgéfé‘&ershtotﬁ%etrhea;é u'pq:e%re‘i%%l{re% bgj n%.n%%'eeid
- aur:.ng make-up of the joint, pressure in the seal
10 | ring greater than the fluid pressure be:.ng sealed
against.
\\;
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