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WO 2004/ 048834 PCT/ GB2003/ 005129 | | MPROVED CASI NG
JONTS Field of the Invention The present invention

W(D edoaessst o a pipe joint particularly for use PEI/GB2003/005129

connecting pipes which are required for use
underground, for exanple in the oil and gas industry.
The joint is especially designed where the pipe is
likely to be subject to non-uniformforces
per pendi cul ar to the axis of the pipe. Background to
the I nvention When transporting a fluid, such as oi
or natural gas between two | ocations, the 10 nost
cost effective methods utilise, where possible,
pi pel i nes. Such pipelines are normally constructed
fromindividual pipes joined together. It is also
usual for the pipeline carrying the fluid to be
retained within. a further pipeline, often referred to
as a casing. The cas the carrier
pi peline and to ena 1\% B TASIN J65K Sne to be
positioned easily. The casing can also act as a safety
barr. %e VEQe event of |eakage of fluid fromthe
cargigg—%fbéﬁ¥ﬁ%——as the leaking fluid is retained
within the casing and is prevented fromcomng into
contact with the imredi ate environnment. For ‘this
r easlds, Preprat daEmfen Felstes 49 §d31%$(§’é%33¢1@§ﬁ@1’ dpiceset @ connecting
the £l Ui I e
pi p é%lée%e‘gﬁlacfﬂe SuE‘?’ln%de%§ ldgr%ﬁn&e?%l ﬁd“’ hf WL I%%alﬁ}?]ﬁ meclfle oil and gas
J Oi npdwanstiteydiat i @p@iﬁlllymamgn@bwhére et fipé fsehl{e[}nﬁrbeadmd]ect to
20 outer surface of the pel i ne and as such are
sourl@ésl%@l%efa%ﬁ%@mdwf% e the aKisit §iatPDi pel i ne. It
Is inportant that any such weakness is mnimsed as
much as possible, as any loss of fluid fromthe pipe
is \ DS our ces and potentially
di sastrous for the environment. Furthernore, the fluid
| ost _can al so WO 2004/ 048834 PCT/ GB2003/ 005129 2
i ncr¥hee repportinga ﬂé}ldpé‘ﬂ@o%rfél of pgHtat ga%b@iwe@xbv%&ceﬁons the

Repln‘?os? rggﬁteff% tN/J]l% {hoﬁé Stnﬁse, where possible, pipelines. Such pipelines are
normally constructed from individual pipes joined together. It is also usual for the
pipeline carrying the fluid to be retained within a further pipeline, often referred to
as a casing. The casing serves to protect the carrier pipeline and to enable the
carrier pipeline to be positioned easily. The casing can also act as a safety barrier
in the event of leakage of fluid from the carrier pipeline, as the leaking fluid is
retained within the casing and is prevented from coming into contact with the
immediate environment. For this reason, the casing must also possess resistance to

the fluids and the pressures to which the carrier pipelines are subjected.

The regions where the pipes join, constitute discontinuities in both the inner and
outer surface of the pipeline and as such are sources of weakness within the
fimished pipeh’né. It is important that any such weakness is minimised as much as
possible, as any loss of fluid from the pipe is both wasteful of resources and

potentially disastrous for the environment. Furthermore, the fluid lost can also
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or leaking joints is not always easy. Particularly in
the case of the oil and gas industry, pipelines are

W@ aowassss4s quite often in relatively inaccessi bP@&r/GB2003/005129

| ocations and replacenent is dipfficult and expensive.

5 JOiiktr8asb ThAVESID 1 ipPRSaneMHoa rifB ke e}%}@ s?n?‘g E%E%Iﬁént of 1nefﬁc1ent

pi peline or the casing are commonl|
a screwakizemiws i§ odinalwayd edsy eBaticilady wi (ﬂheabasplorﬁehe 011 and gas

havi n d co o that of the adj

pi pe. r%@tr%r g S Sdliﬁlfitgg t¥8 oste] Ié’f{a&" elryég?%’?slsw focations and
| ar geelﬂa&efmna@unfﬁbalthﬁu@{peﬁﬁwe between the inside and :
the outside of the pipe. They nust al so, noreover, be

“able to remain fluid tight when 10 the pipeline f or med

by t DenisnBétwieetd Pipest ki naRé RB ke E%B&E‘Blﬂeﬁh@ ofl the casing are
curved shape devi at es slightly froma“linear

conf P@EﬁmlFYoﬁff%Rﬁ@i by ustheke foevwehicadss! fintt methl ¢ack. 1nd1v1dua1 pipe

gg E\dlﬁ%hg gr%lgrgé’d §<§§ ltg%lggta@go ft}\l#\%r’g %ﬁ It};?elh’]aél ag;gg‘iﬁl 1pe \A{kﬁln}tl _]Cl.l]ﬁté should be

per f oafpmhméf odsisting lpigeediffe@niids Wepesed whdednnNBkeinkide 3nd the
ri sk of akage where such bends occur. 15 It is an

obj eftisige 06 Pascione. Fiy aes BIRO-TBOTSP Y lofeale i fsenajoflnid, tight when
whi Cﬁle ﬁ-%sfgﬁnécpﬁy {13 de%dﬁﬁlosk&a%% g&x@qf I8 | 8%{1”% aV\cIeurved shape

when plpes el ng ] ol ned are not

descei ¢eviases flightly éonsa hieest ogpf@nchtiph dee eadoch Gorb@g6ens or the like.
i nt erchangeably, casing often denoting nerely a

| arger dianmeter tube than that referred to as a pipe.

Summe@pyventiohdieipasvent iodinddnAvedy dm&g shéh béiﬁlﬂgnféﬁi%!é b applied
t here rovi ed a screwthreaded joint for pipes
c onpwb ithgregulf F%%hemebf@m%@ ehibsimchge &t werkenedandghere is a risk

nal eoﬁlegle\geweﬁédeﬂbaﬂfstdcaﬂ and a second pipe |ength
havi ng at "'one end a femal e portion having a

conpl ementary screwthread, the portlons belng adapted

to ipter: - I AN

| enge i o PRSPP PLaRd hiiol 8 BHEHAPE o iy Bul Roresses the

therémWe@&ﬂﬁehmgndpeﬁhm&dwﬂhmmh@pﬁﬁﬁ&mﬂgﬁ@?ﬁdﬁﬂ:ﬁﬁdwﬂmwlIn
ute angle to the | on dinal axis of the pipe

e g, St HTis g v b HiloBile &b dichshg TpisrRatizeably, casing

posi 6&&1%6@511@%&1@%61}33 la?é’é?ﬁlia%f@é}ttﬁgeyth?ﬁe 8Rt SRS 5s QBlpe

the other portion,” the or each conplenentary st
shoul der conprising a recess in the formof a cone

r ecedehaRAYi RO ehinded apex, characterised in
t hat, e surface o he conk stop shoul der or
receiver, is
According to the invention there is provided a screw-threaded joint for pipes

comprising a first pipe length having at one end a male screw-threaded portion
and a second pipe length having at one end a female portion having a
complementary screw-thread, ﬂle portions being adapted to inter-engage along the
greater part of the axial length of the threaded portions the screw threads thereof
being inclined in the same direction and at an acute angle to the longitudinal axis
of the pipe length, at least the male thread extending to a position adjacent a
complementary stop shoulder on the other portion, the or each complementary
stop shoulder comprising a recess in the form of a cone receiver having a rounded

apex, characterised in that, the surface of the conic stop shoulder or receiver, is
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WO 2004/ 048834 PCT/ GB2003/ 005129 3 substantially
parallel to the axis of the pipe of either of the male

w@eootioess3pr the fermale portion includes one oPCTHOGB2003/005129

curved portions. The curved portions cause a stronger

seal to be formed which resistg separation of the male
portion fromthe fenmale portion and gives increased

per kassomtialy gphrdlebty thierikisarf the pitiendf. eitheil hé theumblagertofn or the
the or each. curved portion preferably lies on the .

ci r SIS PEISE Tpfiides aBe OF Fare VA ROZERSL IS cPffed Piiogs cause a
of thEnder sEdi%0ite HERM dnitd 18SM s@athiRArdrithaIhAld Yortion from the
advant ageously from0.9"-1.2". Preferably the distal

end fahalt pertiomrrad ssves fiznresset parfeempiae dfshejearibabertling. he
chanfered edge being at of an angle of 18-25 to the

axis of the pin. The 10 chanfered edge enables the

mai hbedyfaf ofttheopiapk ctrvedportitn piederatiydies he thefapicemference of a

L1 ONOET UL LIS 5 ST B L, SN 0 o

of fahwlﬁagégﬁﬁ?if@kng?i’_@fzef ably a first conic surface of
the stop shoulder largely co-axial to the pipe axis

includes a flat portion. Said flat portion of the

conipre sl AGE: AYANEROBPYR] Yonkp seBéLRUShahiRNg! @alifered, the
from1l-15"with the pipe axis and particularly

advahtrafpealistige heingreglof aof argls of 43°-2hetas Hel ool thhgie The

provj des that the. pi is. thicker. and therefo

Gt - ehantred Pt PgRoRBe piin b0 EEMTRRe o5 s TRl iy moretore
Pr efsgbadd: Ybutt BRISAEO R s@66th Csugfaté ageurdl tHehistt eqion to reduce
shoul der subtends an angle of 11 - 20 with the plane

per pahticoes mduged ippee Do of Bpidmpterilpe and particul arly

20 preferably an angle of 11-13. Brief Description of

the Drawi ngs The invention will now be described wth i

r ef Prefacdlit o firsiecoatconfranyf thy step ahide lapselyncostigal teythe pipe
way of .exanple,only. ong. di_ nent - of ' | QI ,
' oSt SR 0 b oSS PTG O Bpfat AR hehfbgcouty
t hr QueBndh ensteptes RAUIGer 10f15a Rith; A0 RPO44:04 8834 particularly

advantageously an angle of 1.5°- 4°. The shallower angle provides that the pipe is

thicker and therefore stiffer increasing the joints resistance to opening.

Preferably, the second conic surface of the stop shoulder subtends an angle of 11°
- 20° with the plane perpendicular to the axis of the pipe and particularly
preferably an angle of 11°-13°.

Brief Description of the Drawings

The invention will now be described with reference to the accompanying
drawings which show by way of example only, one embodiment of a casing joint.

In the drawings:

Figure 1 is a sectional view through the stop-shoulder of a pin;
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4 PCT/ GB2003/ 005129 Figure 2 is i the sectional view
t hrough the stop-shoul der of a correspondi ng box;

wo-e@uness3Ba- 3c il lustrate distribution of streRBST/aBRINBN05129

a stop shoul der; Figures 4a-4c i lustrate plastic

strain distribution arising fromstress shown in 5

Fi gures and _Fi gures 5a-5c are simulations of

t he sFe Wﬂ’&f Se&“‘ﬁﬂagéﬂ% ithpugthithen stop-showdeicof ta corresponding
bendiypg. forces and pressure differentials. Detail ed
Description of the Invention Figure 1 shows a

st op-shoul der 15 of a pin 10, or male section, of a

conn nj . LG 4.0l he pln

o RRURTITY ety el oF BBl Mop rulg

The pin 10 has an inner surface 12 which, mhen the p|n

;gclt |§7 6%19&” g& 4e qllﬁsgsatea%frﬁ%cr gtgzﬁlg %sftnnlﬂﬁpo%xaﬁjgs?% %81;\1 st{ﬁﬁé Shown in

plpeEﬁgm£s3ﬂﬁm fedral e section and the nmal e section have
screw threaded portions (not illustrated) along the
greater part of their axial length. These screw 15
t hr eAifegespfu-5¢ arssi@tuRtbCHT Mme d;tdbﬂit%' R aSEP® j St RRich subject to
and are _at an acute angle to  the longitudinal axis of
the E kg fomepsind presgpge diffsrensiglsl i cati on of torque the

screw threaded portions inter-engage to forma
jOInt and hoId the male and female sections together.

gitled Doserintion of fhis éighst antial |y straight

- Cross-section taperlng sflghtly 20 away, at an angle

of approximately 2, fromthe crest 11 towards the apex
14 oFigprrel shasy atierrbhpaider 55 oﬁhemom er melgrsbetomm, 3Ba connection for

ggg?? E)épes 81? 5551? ﬁ]td II]? gléesﬁ ?(% thﬁ'mgI 81‘e§t ?g\% c}Pe screw—tgread is

t ogetHoam. The @HI 1] lﬁEl'SQinflﬁ&fr yingsced@selibh) ethea@hOPInt 18 connected to
taper of the_ surface 13 is only 2 fromthe axis of
t he HPYESSPPRTES BARBPey fieﬁeleoﬁeg &l (Bigaireo?) fores pirk o_f_ thetigside of

be sgrongginet hafe: 25, uée@PQﬁ GG WhS §nhg ste&?onc %%ve tc,csre\af threaded

convent’ional pi pes. erefore, pressure

t he }pmpens/\{miot:ﬂlqsteatted)refldn@thb%tamqbatthﬁﬂﬁd”lhl’ Ezﬁ@lsleﬂkjtht MBese screw

mal e an Jaml par
threaded portions are 1ncl1ned in the same direction and are at an acute angle to
the longitudinal axis of the pipe length. In use, on application of torque the two
screw threaded portions inter-engage to form a joint and hold the male and female

sections together.

An outer surface 13 has a substantially straight cross-section tapering slightly
away, at an angle of approximately 2°, from the crest 11 towards the apex 14 of
the stop-shoulder 15. The outer surface 13 engages a corresponding surface 22 of

a box to form a sealing surface when the two pipes are screwed together.

Due to the features described below the taper of the surface 13 is only 2° from the
axis of the pipe. This enables the distal end of the pin 10 to be stronger than
would otherwise be the case in conventional pipes. Therefore, pressure from

outside the pipe which penetrates between the threads of the male and female part
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and which tends to push these two parts apart is

WO e@uss884 due to the stiffening effect on theP@i/GB1®3/005129

Angl es which can be used within the present invention

are 1-15 and particularly 1.5-4.: The stop-shoul der 15

has a further sealing surface 18 to engage a

corres ﬁm@pﬂgomfsarsluwhlah geroln t¢ paslbtmﬁsea*@/oqmitsgpaft af mshted due to

o1 nit iz RG S oty IS SRR e he BER Wi the presen

out efmeufiéiage 113 5oy d Rty edse-portion 14. The
sealing surface 16 is at an'angle of 12 to a plane

perpendicular to the main axis of the pin 10. The

sto er d
e :0 ggg @té)%)dsﬁﬁlélhs ] Pﬁ?gg eg MCP E&ahﬂé %%gé%ai 6hf2>t {]ﬁg g@ a corrpsponding

t he 8wifce avln ‘thobei 3handsce fopstaaftthed slegd ta Ipmvgn’t fieiddbotdparg through

line t he | a

char gltlzé glrn Fs |csgﬁ%ﬁg Stuﬁécﬁ g?’ﬁ Omfeﬁ é %'SEﬁn‘?%f‘sby the curved
sur f peios UR! EReisealthd Surfdae 16!ig A aﬁlgleSJTQIZ" %ﬁlaﬁ@ﬁ&péﬂﬂlcular to
conventiagnal . joints. As such, the angle subtended can

be fHSrnainpxisp! thepig L i lostet SlPM@i@r ha%?hgmé@s aapomcal portion
¢ Omhgﬁﬁﬁt 153 ¥l %rfﬁcee%t | oy %ﬁdt g‘)e S’SasteI 8{' I% ercomcal portion

whi ¢ bei ng ) ol ned. as an

sur f aubstadiigllywhliong t]heo@ﬁtddelline\l\Etoh Rl@iﬁ’reslur %@ es tl%e?uﬂﬁroved sealing
fornms the inside surface of a el.i ne en the pipes
are Cl}%?“ﬁ@%f“%@é@ éint, ﬂﬁea%k?xwgég Hus swfage seltendsrwith the plane is

furt §enoRuf 36 §S cadresBond \é\@dess u,g %a{}\%% gﬁ@[ertxc}]eél can be from

st op- shoul der having a r thin

sect 1 B0°. bounded by the dotted I|ne Gin Figure 2)

conpl enentary in shape to that of the 20 stop-shoul der

15 of the pin 10 and which engage the pin 10 to forma
nunbéke pifn 10seffigmg ]sml’giagesefscon’ﬁi‘ianm&mg&&xfsammﬂom&& pape section
subst an l. coni cal S$-S§ tion with roun

apext%2% ncﬁﬁt}gﬂ?ﬁ%{%}ﬁ%ﬁi 2’8’& ﬁﬁﬁs SR AHEE SU %ﬁﬁa%]eswhl%together
cor regRemdiithced PNOT taiesNAL m%ﬁl%lshffgcesd&f d @S@hne-r@ﬁen the pipes are
surface 22 (on the box) includes a conve

22A.]JoTisd ‘ogethex Por booR02Ra priowmitde of afurtbeti smxfacbmtzzm which

g];] dft? rﬁgt %ro rtgg gﬁtgp gé?@a%p vgléét%ﬁée:cgsgsﬁmqggeé I?zvelth% the sectlon
bounded by the dotted line G in Figure 2) complementary in shape to that of the
stop-shoulder 15 of the pin 10 and which engage the pin 10 to form a number of
sealing surfaces. The recess formed has a substantially conical cross-section with
a rounded apex 24. The longitudinal sealing surface engages the corresponding
longitudinal sealing surface. The surface 22 (on the box) includes a convex
portion 22A. The convex portion 22A provides a redistribution of forces within

the pipe sections when the pin 10 and the box 20 are screwed together.

When torque is applied to the two pipes to screw them together the convex surface
causes strain induced within the stop-shoulder to be distributed such that the strain
is primarily concentrated in the area around the convex surface 22A. The strain
therefore is distributed to areas of higher strength within the pin 10 and the box 20 -

and the stress produced therein therefore causes less damage.
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When torque is applied to the two pipes to screw them
toget her the convex surface causes strain induced

wowaohiosssshe st op-shoul der to be distributed surtT/GBa103/005129

the strain is primarily concerirated in the area

around the convex surface 22A. The strain therefore

IS trlbuted to ar eas of /higher stren hj

i n 15 e pgk 38R0 ofnd nender SR, SHChG bACa circe
t hemaiingtahediel of eppraxiafifely eSentipmageich YA POORH 28883 cms have
PCT/GBZ%OS/OOSlZQ 6 The cross-sectional surface of

t he beernfpard &g agceptabls. | i es on a circle having a

radi us of approximately 2.5 cns, although radii of
from2-10.5 cns have been found ‘to be acceptable. In
addiln pddition.Hbe pimnl Olipcludes aehemfercd Remdcerld rognedting dhejsurfaces 12

C on %ﬁ& tl% n %h% %ﬁarﬁferr&flsu?ﬁf& %’é 1§ fugér] %/eoﬁx?d Fo%aé: rg_{ (%re%gon towards

t OWalidjéentl’G of ﬁ&i’lﬁp@bﬁflg fdimepi pae befongaticor wedd b@hﬁfﬁment to result
deformati on woul d _be sufficient to result
r esdt tha gesuliiogatisiars farmrednly swifacae dé-17 23@7213&& tii@ igyide of the

t he L&RUI tant pipe being snoot h.
Flgﬁgggagié%P%ﬂéﬁgﬁﬁﬁhe cal cul ated strain induced in
t he stop-shoul der region of a 10 joint. In these

Fi .9 .
! g%@ﬁ'es $h %acr ﬁl%()v &1@ %91' ngiéehgqgl?lgg@fc E?Ehe slgé%)t sﬁ,?éﬂder region of a

partl regiron I's un

centjsigt. ah thé't% EigasXxa slufﬁeaeﬁadmge&]dlf@sescmtoﬂﬂt paittesladegion is
- 0. 1650n1 22.05cm and that of the surface in Figure

3b, Upde. pgopie] sipwnodRapentiepl thieper surdpcgilivaas ce- H@na@tes of —

axi 9 163L&M 52 b@cr& a2 D S ROMPe | innFlghxg%ﬁjel? (D 208k 20, 05cm). In

ref efence’ e | magi nary pol nt co- or di nat
i s nesk on@ddmatemheheammfem ta)dhe akie x s:hEWpilp Figutt@, Wik reference

sectign of the joint own in Figures 3a d 3
ol B E ROt a8 S tiptss SeakeeS g B e of te
di f figfences can be seen in distribution of the stress

betmeen the two joints according to the invention and
the prior art joint of Figure 3c. Firstly, the main

Stragg g'oQ s&ﬂf%nlo?'tﬁl% PG Jn %Wa%ﬁdz:ﬂol%ﬁﬁ@ﬁ chiivex surface

| ocated 1n 20 the two areas, st being around
t he of wllusrigScafdg dsvo3Irimaty ehfsﬁf&etmesi carelg srenius distritemioh wb the stress

Idlog E)gwéegn é‘i%g&‘? j{]obqe% gchc%gdu?ge t%ttilg ?nv%gtng)n gnd t%e S;l)'lr?osrta?tr}%in% lof Figure

3c. Firstly, the main stress in the joints having the convexed portion is located in
the two areas, the first being around the sealing edges 31. The second region is
then two lobes 30, one on either section of pipe a substantial distance away from

the sealing surface.

The lobes 30 can be seen to project radially into the body of the pin and the box
members. This results in a seal which is stronger than with conventional joints
with regard to resistance to bending forces. The effect of this is shown in the joint
as a result of applied torque. Again, as with Figures 3a-3c, the darker areas
denote regions of high flow. In the prior art joint of Figure 4c the plastic flow can
be seen to be primarily in the region 45 of the sealing surfaces 16 and 23 with a

small amount 46 on the {lat surface 13, relatively close to the curved apex 14.
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the sealing surface. The | obes 30 can be seen to
project radially into the body of the pin and the box

wOoreeodesss34 This results in a seal which is stroPQEGBRVAN05129

with conventional joints 25 with regard to resistance

to bending forces. The effect of this is shown in the

joint as aresult of applied torque. Again, as wth

Fi gUTllis p@ati@ tlowt leadsdtarkeignificai sveakiemaeg ef thegicelngrodficed by these
1 m? the prior art joint of Figure 4c the

pla§?¥ C€?Ig tan be seen to be primarily in the

regi on 45 of the sealing surfaces 16 and 23 with a

smal | anoun flat- surface 13, relative

cl o%mteBV?rh ecsgel\(/)ag%uga g(axis@ctsv‘r@ PSOGRY @gggghpressure Bc/omlng down
PCT/{BaR03 88R1R2%ids thje_ti?‘bv§ stBi) 3Rdu1Gert Lot Arﬁ%@%réa%rfg the seal.

signi ficanf weakening of the seal produced by these
surfaces 16, 23. Mreover, the seal along this axis

- act SIntC%n?{lS%Vﬁl@ 1§‘s’€1tceﬂd%@|mdu9é@ﬁ§ﬂ%%on‘é§ﬁ&ﬂ gd&%ﬁns ub e44 of the

t hr ead ron1f rcing the two stop shoul der rt and
so briaskihogntineFigemt 4a Bnd b coneatiasly, is shellpl Jasthc&e egionms with a

i nduced in.the gorres ndi n s. 42, .44

§ of OGN G r B maPa T 5o duaed P aige pefing surfaces
snelfygiheinlort hEBIRUER Y 981 Wnblintof FlASHEHPRNGI RBwn in the regions
reduction in danmage to the seal fornmed by these

sealWiigh §onf Biesees3a mut 3heverfoeteto widen o gt deadrpdlstrain, the flow is
amoyp 0l Bl 884 Gl 0W 45, S0GNI g egi ons_ whi ch

from I"gur és 5 °dre” séen 't0" under a great dea
of strain, the f|OM/IS 10 relatively snall |nd|cat|ng

a st eal i.ntained. Wthou e|n ted to

2 S o et by OB 4 5Cirlile DN Tt Behsb B Gt porion
| mprigyeset e sttanet0étha Pfintaini Qs Ftsi@ttel th Swdakeding aﬁl Gendifg is as
weakeni ng on bendlnﬂ is as follows. It is helieved

t hatfollpws. s {fris Rebeved b dhe pyrficn caysss girainngsyiingniopethe coupling
Coupli g [ t

o inaoBr b, 1 E deBlkBindied; B 2 FoBGT S e HBCrA From the
16, Z3alinghwarfaon t@m r ahd: mncaﬂ&ﬁaﬁ kegsehtyallypbf st ederg;a @ivgy a very
gi ves a very {ron seal and that thls ener g

coné@ﬁ’ﬂ% st hal 8 TeF Rt aPlAGIS  FHHVEH Sigmpecction of
d ShicAH hRNh: kiRlRTbLe Tl ow Al though the

con surface | ustrated having a surface
Iyingkon t he

Although the convex surface 22 is illustrated having a surface lying on the
circumference of a circle, it can also have the form of a number of other curved
surfaces such as an ellipse describing a curve having a generalised formula a x*/a’
+ yz/b2 = 1. The surface can also be formed having no planar section 24 in which

case the surface between the apex 14 and the foot of the crest 11 is purely convex.

Alternatively, the surface 13 between the apex 14 and the foot of the crest 11 can
include more than one convex surface which may or may not have a substantially

planar section between them.

The improved performance of seals incorporating a curved sealing surface is

shown in Figures 5a to Sc, the seals shown in these figures corresponding to those
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circunference of a circle, it can also have the form
of a nunber of other curved 20 surfaces such as an

w@bkdospsss3gdescri bing a curve having a general i SBGI/GB2003/005129

fornmula a x2/a2 + y2/b2 = 1. The surface can al so be

for ngyds; bk B8 119 PTRQEHLERS rshcrw B4 LR L RespASE otfh?articular
surface between the apex 14 and the foot of ?he cres

11 |mpcpmmls Yo pesssnexdifialengalriwtwaeslths infdror and fleoatcddr of the pipe

bet we 14 an of the cres c
o S B R e 8 B’ O SRORL 0 GpRilytions of
not auReand l;b?é%%lﬁ@tdh@él bitial %ﬁe@'t@é‘ﬁ'inﬁseﬁﬁl&l@ NTReIEE raarker areas
therm The inproved performance of seals |ncorpora I ng

a curovissposddb ipies jounts mcehitls theshivef the indigdwad irka jeined together

roshC Rt TR0 B0 igial pe B Rt S R LS PR e stave

3a tl@glaﬁs eXteas eoviet QUIaBSE: BIAGWOENEb&T Mdl aifReential paRESeNT These
particular _pipe joints to pressure differential
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screwthreaded joint for pipes conprising a first pipe

wo enghsssetr pin (10) having at one end a mal e PCT/GB2003/005129

screwt hreaded portion (11) and a second pipe [|ength

or box (20) having at one end g female portion having

a 5 conplenentary screwthread, the portions being
adagy#ihst 0 i nter-engage along the greater part of the
axi al length of the threaded portions the screw

threads thereof being inclined in the same direction
andiat ap ags-ghrangt ¢oint for pipes banpritiog b st pape ength ot pen (10)
pi pe length, the male thread extendi.ng to mal e stop, .
shoul der gmsg e aEEht 1@%%‘1’%‘%@%& rr%fg% Lrad F‘o‘*&?"d%1 pIpe
on the 19 abhel PO (b nalile KOBR: &FRNEAfda GRrtion having a

shoul der conprising ‘arecess in the formof a cone
recei ver chaplengnary sumddiicageke p2rtops biengaasiapicfl e dnterengage

that a fjrst conic surface (. 22), ~SU tial

par al | el 2logeheSg3iFiPas Oﬁﬁ%a’éﬁg}gﬁp £ ﬁ}eﬁégeg%ﬁll pé%ué%g Bhe Serew
shoul der yafadsNBerfBt RIROMEIRA 1Arthé Otee BRERIoMand af at hente angle
female portion includes one or nore curved oréi ons,.

15 2. A jioihetlongibuimi agis 06 the pipenlengthaies @pls tﬁ‘l’?é extending to 2
surface of .the o ch I of L '

ci rcunt ernééﬂfé étOBfSIilg‘%glerr glgz.axggen,&pﬁ ((gaolt‘ﬁn@ &g!glggxﬁld%% gtsl:il%dder on the
d ai m 2, owhepeitdn e comgieusnnfy tthp stéulddreomprifingmrgcess in the
10.5cm 4. Ajoint according to O aim 3, %ge%eiq th%. that
radi us offorherl & pene Tecqieer faghe ageunsied ARtk G4h ShiRcteysed A that a
joint ac | ey ' VWREIhE laRis i €he pipe, of
di st al e%%gt((jdfg% %&@ﬁg@ﬁ,ﬁ;@?&@%}@g?gﬁgfe the pinis PP
chani f er el cdttie stohahdddedf drgealsgionipraer e repsiee obthe female
18'-25" to the IoggitudinaL axis . of .the pin. 6. A

j i Nt acdWFERTHGORESSANS Op ot vy RIEPHY wherei n t he

first conic surface 25 of the stop shoul der includes

a flat portion. . _ i

' 2. A joint according to Claim 1, wherein the surface of the or each curved

portion lies on the circumference of a circle.

3. A joint according to Claim 2, wherein the radius of the circle is from 2-
10.5¢cm.
4. A joint according to Claim 3, wherein the radius of the circle is from

2.2cm to 4om.

5. A joint according to any preceding claim, wherein the distal end (17) of
the inner surface of the pin is chamfered, the chamfered edge being at an

angle of 18°-25° to the longitudinal axis of the pin.

0. A joint according to any preceding claim, wherein the first conic surface

of the stop shoulder includes a flat portion.
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11. Ajoint according to Caim6, wherein said flat

w@oooiioess3nf the first conic surface subtends BOT/GBI03/005129

of from1-15 with the |ongitudii@al axis of the pipe.
A joint according to Claim?7, wherein the flat portion

btends an angle of 1.50-40, A joint di ng t o,
Sy ot ccdaivin epardne iFBIR G SehGHA OB Bag.gr the first
(16) of E%ﬁc $hiPReSHAMhaEEn St 8PASHAD- BRGHith Of 18deitudd] axis

with the ane perpendicular to the |longitudinal axis

of the piopthe pdpg. oi nt . according to Caim9, wherein the
second conic surface subtends an angle of 11-13. A

joint according to any preceding claimsubstantially

as Berei i pogaridididg taCidimr7e fvewicdetiiat perdion subtends an angle of

accorrpan)iigg_gélodr awi ngs.

9. A joint according to any preceding claim, wherein a second conic surface
(16) of the stop shoulder subtends an angle of 11° - 20° with the plane
perpendicular to the Jongitudinal axis of the pipe.

10. A joint according to Claim 9, wherein the second conic surface subtends

an angle of 11°-13°.

11. A joint according to any preceding claim substantially as herein described

with reference to the accompanying drawings.



