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2116276 NEW JO NT FOR STEEL PIPE WHICH IS O L TI GHT AT H GH PRESSURE AND

| NSENSI TI VE TO THE PHENOMEN OF SEI 4URE The present invention relates to a
new/femNat for steel pipes and in particular for pipes intended for 121f106I276
i nd . The i ' f g . aclal | |, Oj n_which

oi It ness |i s%%&:@jﬁosﬁ%hlf% r- %g%ﬁ%@ts‘{%mﬁ |P§ﬁ§$‘9mpm cal C
shape whi € ye—tt ort-a w re—arotret—t hi-e -up the - -
joint. In.this lknewrdsgpe iakeptdiont rdlaces tosa awpl foind for Bheelnplipesrander a
sealing surface the dianmeter of which is slightly greater than the

correspondi ng diimnpaxticuelar fier pdaes rigtendetator ¢he 1did indwstey.10The nenber,

so that at the tinme of tightening up the joint high contact pressures are
exerted between inmentigy B¥ars Mereussreetally: tJoinls An yiish itdishimess nust

be sufficient to ensure oil- tightness, under_the hjghest _pressure i ch the
assenbly of pipes ﬁ'i%{“evi‘f’hg?’aﬁ?df’} lsfall“kﬁﬁﬁffcfﬂi#t gybﬁsm?' j SOnAGRE sﬁgﬁe

i ncl ude onl one i r of sqalin surf.aces, sjt ed eit.h t nd of
the mal e nber wtr)'gcatm{"ﬁeme‘ﬁdc i ﬁé" ’?grﬁa eaﬁn%#gger“. 'T’héelfﬁ ?ﬁa’?/it“gq{’gltsfl wel |

include two pairg;pf. seal'ing surfaces arranged on opposite sides of the
t hreads which are respectively on the end of the nmale nmenber and 20 on
the end of the fenmale nenber. Furthernore the conditions of exploitation of
oil fields are at present such that one is led to collect the petrol eum at
greater ard greainethilcRhéen tydheé @F §EaESthelre cEs @fibicYedion 2RdinAle pembei S
which remain oiltight at working pressures which may

a sealing surface the diameter of which is slightly greater than

D
)
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the corresronding diameter of the sealing surface on the female
10 member, so that at the time of tightenihg up the joint high
contact pressﬁres are exerted between the two sealing surfaces,
these being pressures which must be sﬁfficient to ensure oil-
+ightness under the highest pressure which the assembly of pipes

must withstand,

15 Known joints of this type may include only one pair of sealing
surfaces, sitvated either at the end of the male member or at the
end of the female member. They may equally well include two
p;iré of sealing surfaces arranged on opposite sides of the

~ threads which are respectively on the end of the male member and

20 on the end of the female member.

Furthermore the conditions of exploitation of oil fields are
at present such that one is led to collect the pefroleum at
greéter and greater Adepths, which makes it esserntial to achieve
joints which remain oiltight at working pressufes which may

25 exceed 1,Cﬁb'kg/cm2-
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25 . exceed [err] « Again it may |ikew se happen that one is led to
exploit oil fields at great depth, which contain high contents of osi ve
agéents such as sul phuretted hydrogen br carbon di oxide, and that @s :
obliged to enploy stainless steels containing chromum 5 ni c as
wel.l. as other additive el ements. These tw& Fequi rerrents whi ch .are nmet nore
ane,nore often sinultaneously cause th%g{:m nts whic Sre known at,_present,

not to give satisfiEaipcht mapikpeise happen fhat one %?élé QH@%IWHEM of
whi ch i ' t bl e .t hst nts_h '
At ural 10t endtifig® t%erE'é?“%u?%Pt&/h BB el B FaRfRse ot Ade aiveedaﬁi -
th it f |2 h t al
segl inﬁgezalrlecgs © R ¥!£x%{. Aesglrgié %d%)ﬂﬁgg egra%)alr%wdknom togay \ﬁnn?cﬁ
enabl e this probl esnet Qshﬁ,ﬁgéd\/%d edpﬁy;,} lydsmesx s%kef@lcunmﬁiw%ﬂraaaﬁl ng 15

surfaces (of the order of W threspect to the axis of the pipe, a stop

for restrictisgg sCﬂﬁsmangwnelmwm&ﬁIa}ddbemntmenmponﬁdeta:of Péduieéments
screwi ng as soon as contact has been obtained at the | evel of the sealing

surfaces. It w il Weichnsier aéOmoré ant nidreSofttencsinil tamenisliyScalisef tieuljoints put
into use and to machi ne, 20 because the stop for restricting screw ng up
must be positi onedwheichr mreekyownr atinvesentyi ndt tegivetsatistactivt.ccThat toni cal
seal ing surfaces. The present invention relates to a netal-to-netal
oi I tight joint -the stainless steels the employment of which is necessary in

order to be able to withstand corrosive agents have a natural

10 tendency to seizure which becomes considerably increased by the
necessity of employing high contact pressures at the level of

‘the metal sealing surfaces.

This is the reason why the only joints known today which enable
this problem to be solved, include very steeply inclined sealing
15 surfaces (of the order of 30°) with respect to the axis of the
pipe, a stop for restricting screwing up immediately becoming
‘opposed to further screwing as éoon as cbntact has been obtained
at the level of the sealing surfaces. It will be understood that
this type of joint is difficult to put into use and to machine,
20 'because the stop for restricting screwing up must be positioned
extremely precisely with respect to the steeply conical sealing

surfaces.

The present invention relates to a metal-to-metal oiltight joint
which includes slightl& conical sealing surfaces and which is
25 oiltight at high pbessures without there being any risk of

" giving rise to seizure phenomena even when these joints are
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whi ch includes slightly conical sealing surfaces and which is 25
oiltight at high pressures without there being any risk of giving-rise to
sei Zure, phenonena even when these joints are -3- produced’fromsteel or *

frops gt el which is stainless or heavily loaded with chrom um wth nickel
and other additive elenments. According to the present invention is a.
j Oi N or pipes, especi-ally of steel or, all which is oiltjght atw

\ s S : oy, .
hi gh\pf essure, bhBFfcEhETED AFepharubramysteel wuigh §f stainiesgrog hpgfilyy
coni cal sealing surfgces, arranged at. at .l east one end.of the jmale nenber or
of the fenale me ’e‘f‘?"f’ﬁ%ﬁﬁ‘@ﬁ‘g&i V‘f%é“flfeﬁsfméc)c‘)'ﬁfléc"t%hﬁf ’tdaét’s"@al i ng zone
| ying at "t he endegLFﬂgg merber oecurs 10 < agai nst the correspondi ng
seal ing surface o € other nenber, in which at the time of this first

[

contact the taper of the sealing surface which is situated at the end of
one of the members of the joint is |ess than the taper of the corresponding
seal ing surface whdorling t8i fheapfebead inventiioneis EEHPRI Oér phfeslSespecipliyt,
the generatrices of said pair of conical sealing surfaces having an angul ar
di ff erence whi chof eteel penabloyi twhiah sisoptltigh®.di bhigh?Predsihee sdalingighe
surfaces at the time of tightening the joint, beconmi ng applied as a whole
" agai nst one anot k¥ge hi¢lydang @ft teast panes pekre of Fightlynconisad nsrsling
oi ltightness, the said 20 joint being insensitive to seizure.

surfaces arranged at at least one end of the male member

or of the female member, in which pair the first contact

of the sealing zome lying at the end of one member occurs

10 égainst the corresponding sealing surface of the_otﬁer member,

in which at the time of this fifst contact the taper of the

sealing surface which is situated at the end of one of the members

of the joint is less than the taper of the corresponding

sealing surface which is situated on the other member of the

15 . joint, the generatrices of said pair of conical sealing surfaces
having an angular difference which corresponds with a slope of
0.5 to 2%, the sealing surfaces at the time of tightening the
joint, becoming applied as a whole against one another with a

contact pressure sufficient to ensure oiltightness, the said

20 joint being insensitive to seizure. .

Tests which have been made by the Applicant Company_have
revealed that for a reason which it has not been possible to
determine with certainty, thé-joints which exhibit the charac-
teristic; which have just been defined above, may be screwed.up
25 to apply the sealing surfaces against one another with very high

pressures without harmful seizure occurring and with satisfactory

oiltightness and with preservation of the good quality of these
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Tests which have been made by the Applicant Conpany have reveal ed that for
a reason whi.ch it has not been possible to determne with certainty, the
jotnts which exhibit the charac- teristics wh ¢h have just been defi ne-@‘
above, may be screwed up 25 to apply the sealing surfaces against
another with very high pressures w thout harnful seizure occurring and'
satisfactory oiltightness and with preservation of the good quality of

t hese - 4- surf acessurithées ,betiiagbedignevdicthéh ehawichbes 0f thl@e;jdiQkNirear €
produced fromsteel or alloy heavily |oaded with chrom um ni d(el and ot her
additive el enents ahcbrodusslficowt byedlavr mjlay feavilyulesdedr @irhnchdohiid, nickel
sei zure. 5 Preferably.the angul ar difference between the generatrices of
the two sealing surfiadsothert padifi v, ebémentpcandoopnsenprntinthiaving at bartiinebs
to dianeter of the pipes. I.n accordance with the invention the joint

~advant ageous| y i ncl ud&SPEPRIEP L 8F15UE.t ri cting screwi ng up so that
excessive 10 ti ghteni ng does not engage the nmal e nenber too deeply in
the femal e nenber, so exceeding usel essly the necessary contact pressures
between the sealing surfaces and risking inpairing them The present

i nventi on may be enBrefprabbh theiageularadifigrengropetynenthe senarprritesi ¢hlthe
threads. It may |ikew se be enpl qyed /15 on joints which include only one
pair of sealing surft¥e&eabingpuniises 1§ e, eregiete cthewtoyssi e 5pt%%al i ng

surfaces grranged of thickness to diameter of the pipes.

In accordance with the invém:ion the joint advani:ageousj.y

.:i_.ncludes a stop for restricting screwing “up so that excessive
10 tightening.does not engage the male member too ﬁeéply .in the
| female member, so exceeding uselessly the necessary contact

pressures between the sealing surfaces and risking impairing them.

The present invention may be empl_oye& on joints having taper
threads or cylindriéal threads. Iﬁ may likewise be employed
15 on joints which include only oné. pair of sealihg surfaces or
on those which include two pairs.of sealing surfaces arranged
one at the end of the male member and the other at the end of

the female member onopposite sides of the threads.
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~one at the end of the male nenber and the other at the end of “the fenal e

menber on opposite sides of the threads. Wth the aimof letting the

i nventjan be better understood, there will now be described by way of . ‘
~illusytathon and without any restrictive character, a nunber of enbodinents

gi ven-y of exanpl e and represented rFn the draW| ng in which: 5

-Figure~¥'is a diagrammtic_section showing how. the first contact of thea—‘
seal i ng zone |Withgtha aimeofelgtting dive %ﬁ"ef'Fl’é’"nE?rﬁ’éFE"nﬂ%erGE% agai nst the
coni cal sealing surface on_the other qur.e 2 carr §ponds with

Figure 1 but i¥herReviddspey ﬁevﬂﬁsﬁﬁﬂfeﬁebym"y °ff H]é’i‘ rHeR A BHIORB: occur in
d th th ti Fi t di t |

The di 11 er ence® REETaREre: gé‘erfaeh g Baprs B ewsifrRi s e B
hi bi d h d h th
exhibit in or SF o ;‘E‘%ﬁgtg‘d frgl; g%raﬁ 25 tens 1§l L%Q%cmrwﬂ pAccor dance with the

I nventi on; ures epresent grana lcally a joint in
accord- ance mnth t he |nvent|on I n which the sealing surfaces are situated
at the end of the fenale nenber; - Figures 7 and 8 represent

di agrameg i cal L igubdiinis Ianaf@gsamkna%tm lBhéWiRigl KO Bhé FArét) Whi ch the
seal ing surfaces are 20 situated at the end of the nmale nenber; -

Figures 9 and ddhtaeprofseid sedaXipgaronet 1yingl yt ahe endt ohaxe f theloubl e
cylindrical thread and in accordance with the invention,.

members must occur against the conical sealing surface on the
.other member;
- Figure 2 corresponds with Figure 1 but in the case in which the

10 first contact does not occur in accordance w1th the invention;
- Figuree 3 and & represent dzagrammat1cally the differencee in
diameter vhich the pairs of sea11ng surfaces must exhibit in
order that the.first contact ehall occur in eccofdance with the
1nvent10n' |

15 - Figures 5 and 6 represent diagrammatxcally a joint in accord=-
ance with the invention in which the sealing surfaces are
situated at the end of the female members;
- Figures 7 and 8 represent.diagrammatically a joint in accord-
anceé with the ihvention in which the sealing surfaces are

20 situated at the end of the m?le members;
- Figures 9 and 10 represent diagrammatically a joint heving a
double cylindrical thread and in accordance with the invention,
in which the sealing surfaces are situated at the end of the
male member; |

25 - Figures 11 and 12 represent a joint in accordance with the

invention equipped with a frustoconical thread and two pairs of

sealing surfaces situated at the end of the female member;
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in which the sealing surfaces are situated at the end of the mal e nenber
25 - Figures 11 and 12 represent a joint in accordance with the
i rnventi on equi pped with a frustoconical thread and two pairs of sealing

__

surfaces situated at the end of the fenmal e _nenber; - Figures 13, 14 and
15 represent a joint in accordance wth t'hé Tnvention equipped with a
f iyst oconi cal thread._.and i pgl ygin first I r .of sealin urfacesat the
end of the female 'ngmgsa% ggs o) rﬁﬁf‘rseg'? aségﬂtnbnsﬁff%é%é‘gei ! %ﬁhe

vicinity of the efhedsventoln kiR Gith W Hrustodol il thrbad EhCide u&%%m

di agrammatically how

rst act nust occur ween two sealln

surfaces of a joinf fjReRGEPk d@NEc1YhE ubPicesI¥ERRE PRd 4 tgbg‘eﬁﬁagﬂmt

shown in Figure 1 the seadling is effected at 10 the en

mal e

nmenber. In this Rid#ubesedbfd fraiif bet Ben1iRk upP4deer inl thé NaciRItY 6r TREDAR 2,

t he frustoconical

sealing surface 3 of the nmale nenber 1 and the

frust oconi cal5 seal ethghe malaembernf t he fenal e nenber 2. In accordance with
the rnvention the first contact between the sealing zone at the end of the

mal e 15

menber and the sealing surface on the fenal e nenber

pl ace on the frustoconical surface 4 of the fenale nenber 2 as is seen

shown at 5 in Fi gufreFigunenlfhene clspshaynsdingmammediopl)yi fow ke fivst cprtact

nust take

contrary the first contact occurs between the end of_ the nmale nenber and

the femal e

10

.15

20

must occur between two sealing surfaces of a joint in accordance

with the invention.

In.the embodiment shown in Figure 1 the séaling is effected at
the end of the male member. In this-Figure are found the male
member 1, the feﬁale member 2, the frustoconical sealing surface
3 of the male ﬁember 1 and the frustoconical sealing surface b4
of the female member 2. In accordance with the invention the
first contact between the sealing zone at the end of the male
member and the sealing surface on the female member must take
place on the frustoconical surface b 6f the female member 2 as

is seen shown at 5 in Figure 1.

In Figure 2 is shown the.way in which on fhe contrary the first.
contact occurs between the end of the male meﬁber and the female
member in a manner whiqh is nof in accordance with the invention.
In this case the point of first.contact 5 is not situated on the
frustoconical sealing surface 4 of the female meﬁber but on the

zone which connects this fruétoconical surface with the thread.

In Figure 3 the portions are shown again which concern the seal-

ing of the joint as Figure 1. The point 6 has likewise ‘been
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20 - menber in a manner which is not in accordance with the i'nvention. In
' ase the point of first contact 5 is not situated on the frustoconical

S -surface 4 of the femal e nenber but on the zone which tonnects this ¢
fr soni cal surface with the thread. In Figure 3 the portions are shown

agai n which concern the seal - 25 ing of the Joint as Figure 1. The .
point 6 has |ikew se been -7- plotted which is the end of the yot

nmenber 1 as wel is the theoreti cal

generatrix of tRenfyf HELLHD MniklE kPPfe0s diens Halé MImbel hags wd1Dfast he
female 5 menber 2. In order that the cgndition in accordance with the-
i nvention repregpatgegnt P Fhih’ €s kheheebréical indver the denesativik Grent that
the dianeter DI of the male nmenber.-at the point 6 is slightly less than the
di ameter D2 of the frastimcofitiseconat of [the pxEiabing suiifiice 4 lof the feddfle
understood that under these conditions the first contact of the male nenber
occurs agaPnst membefrr st oconi cal sealing surface 4 of the female nmenber. In
Figure 4 the case is shown in which the sealing in accordance with the

I nvention occurs at the end of the fermal e nenber 8, 15 t he mal e nenber .

bei ng shown di agr anmat i cal Iéteat- 9., The ,end point of. the theoretical |ine of
the generatrix of UHeT st oﬁ?’@&l"‘%"e&f‘iﬁfﬁ°§‘?fr“f’ac‘é‘t§0ﬂtﬁ ipRati%al e menber

.I s shown represented in Figure 1 shall be achieved it is sufficient that

theoretical lin Q. - bl i o2 f aca.3 he mal e
glgésteg@%g% wé Vﬁ&:%iéﬁoﬂzhé Rfe&Uti el 15K 63Che 8g.tetrtﬁe

the diameter D1 of the male member at.the point 6 is slightly

less than the diameter D2 of the female member at the point 7.

10 It will be understood that under these conditions the first
contact of the male member occurs against the frustoconical

sealing surface U of the female member.

In Figure 4 the case is shown in which the sealing in accordance
with the invention occurs at the end of the female member 8,

15 the male member being shown diagrammatically at 9.

Th; end point of the theoretical line of the generatrix of the

frustoconical sealing surface 10 of.fhe female member is shown

at 12 whereas the cbrrespondihg point of tﬁe theoretical line of

the generatrix of the frustocomical sufface.11 of fhe male member
20 is shown at 13. In order that the condition in accordance with

the inﬁention shail bé achnged it.is sufficient that the

diameter Dil'corresponding with the point 13 shall be slightly

less than the diameter D'2 corresponding with the point 12.

It goes without saying that both in the case of Figure 3 and in
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at 12 whereas the corresponding point of the theoretical |line of the
generatrix.of the frustoconical surface 11 of the male nenber 20 :
shown at 13. In order that the condition in accordance with the i I on
shall be achieved it is sufficient that the dianmeter D 1 correspo with
t he .point 13 shall be slightly Iess thain The diameter D 2 corresponding

o e POLY Tanad beOPlGrliul BR a2 PuleROe (2L Q! fidufed URe (BAReRlre” OUTC 3

and in that o er ence exi ween the dianeters

[err] and [err] gyStp g, i Ge8Mhst gerrrglé;ﬁtceem?bma {PLhdo1el & Relhe two

seal i ng surfaces Thto one amot h®r I'n to obfain the contact pressure

necessary to the spildel ohd RQ8 Ssedlling) strfaces iintd SondCaiother tif drtledlto t O them
In Figure 5 a joint in accordance with the invention is shown, in which the

seal i ng surfaces oBt£inSthel 2bfthctNpiddtuihetckdapy tbhtheDbiitightddae widhof t he
femal e menber 8. The thread 14 is shown diagrammatically, which enables the
-assenbly of 5t he titwois desired td) impantebddhen. as well as the atop 15 created
~inside the fermal e nenber, against which the end of the male nenber cones to
bear in order to avoid excessive screwing up of the joint. Figure 6 repeats
on a larger scale the portion VI fromFigure 5. It represents the joint at
the ‘i nstant at winchigure 2adidinttir ageprdanqes ithe the fpgentiop oife ghowp oin
contact at 5 with the frustoconical seali n%ésurface of the

L ¢ 1 | .e mprnber 9
in accordance wi tMighdhersephing gurtaces ars,yituatad Pﬁe&‘Fn‘?)’é‘Hﬁ?ﬁ)ﬁ?ﬁthe pipe -
at the end of the female member 8. The thread 14 is shown

diagrammatically, which enables the assembly of the two tubular
10 members, as well as the.stop 15 created inside the female member,
| against which the end of the male member comes to bear in order to

avoid excessive screwing up of the joint.

Figure 6 repeats on a 1arger scale the portion VI from Figure 5.

It fepresents'the joint at the instant at which the gnd of. the
15 female member 8 comes into contact at S_With the frustoconical

sealing surface 11 of the male member 9 in accordance vith one of

the characteristics of the invention.

In Figure 6 there are shown at A1 and A2 the angles which the
generatrices of the frustoconical sealing surfaces 11 of the male
20 meﬁber 9 and 10 of the female member 8, make with respect to the

axis of the pipe.

In accordance with the invention the slope A2 of the se#ling
~surface 10 which lies at the end of the female member 8 is less
than the slope A1 of the sealing surface 11 on the male member 9

25 which is separated from the end of the male member by the  whole



of ustoconi cal sealing surfaces 11 of the nmale 20 menber -9 and 10 _
of | e menber 8, nake with respect to the axis of the pipe. In
accoEddncd with the invention the slope A2 of the sealing surface 10 which
lies e end of the female nenber. § is less than the slope Al of the , -
seal i n~gurface 11 on the nal e nenber 9 25 which is separated fromthew#

end of the nalggtegbethedInrdals MQ! eThat 1 BEGWE ©h Higerd 6 BRdhe Ithct That is
shown in Figure 6 by the fact that the angle Al is greater than the angle

A2, which at tha¢ thensngle Ahiishgrfeateat tharnttaetamemz's which, al ehweadmbet ween

the two sealing surfaces I0 and 11 an angl e B equal to Al - A2. 5 It is
clear that wwnwisichefinsg equtast (oomsnab(ﬁ.sbe&tmatbettlweerertﬂe(ﬁwot smaling e nenber
9 conmes into contact with the sto ‘this angul ar difference B tends

progr essi vel purfagesdio sed gl an ‘alﬁ aguadyte Ade- ¥8-0f the fenal e menber
beconi ng conpletely applied against the sealing surface 11 of the male
menber. 10 In Figure 7 an enbodi nent of the invention is shown in which.
the seal Lnhg'qgecurs of the | which

mber
at the efd ot FER ngaha'ﬂsansgse'f’éwb%%r“ag°a‘f*aﬂedt 43 4RRE e be
t t t | nb 2. 15
ey be todme I hABell HRLS Untd cBitadd FAnOhd ‘a‘lquacﬁﬂ 8 he portion

VITE from Fi Qi@ af- i ferbides B %ah%gmsébambm% the sealing

surface 10 of the female member becom1ng completely app11ed against

the sealzng surface 11 of the male member.

10 In Figure 7 an embodiﬁent of the invention is showh iﬁ.which the
sealing occurs inside the joint at the end of the male member 1
which at the end of tightening up comes to bear against the stop
15 for restriction of.serewing up, which ie eituated on the

female member 2.

15 As may be seen in Figure 8 which fepresents en a larger scale the
portion VIII from Figure 7, the first contact of the male member
1 occurs at 5 against the frustoconical sealing surface 4 of the

female member 2.

As has been shown on the draﬁing.and in.accordance with the

20 invention the angle A1 which the generatrix of'fhe sealing
surface_} which is at the end of the male member 1,_makes with the
axis of the pipe, ié }ess than the angle Ag which the generatrix
of the surface b of the-female memger, makes yith the axis of the

pipe, the difference A2 - A1 being represented by the angle B.
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1 occurs at 5 against the frustoconical sealing surface 4 of the fenale
menber 2. As has been shown on the drawi ng and in accordance with the
i nvention t'he angle Al which the generatrix of the sealing surface 3
is at the end of the nmale nmenber 1, makes with the axis of the pipe,
| ess than the angle A2 which the generatriyg of the surface 4 of the f\g
magber, makes with the axis of the pipe, the difference A2 - Al being :
represented by thih an{s @aBe likewikd; dfMcodiise, el thek §3¥ntChasd bedrd 4~ WhEN
the joint has been tight- ened up and the end of the male nmenber 1 has cone
to bear against témdstpandother est bf ctheomalef membeevd hgs LgpméSto bber agafrates 3
and 4 are applied against one another along their whole length wwth the 5
contact pressure e sten Sox rlestriicsion 06 sorewing up |15, gtitenewfaceed and i gh
pressures. In Figure 9 is shown, half in axial section, a joint in
accordance with t3e PPRIdAEiagAingt phe agpther alang.khpinovhole kength iwith (tttes a
cylindrical ;thread 14 having twy stages, a stop for restriction 10 of
screw ng up°15 . a7 ﬁ‘bfe(?r?ﬂg?ﬁe"’héﬁﬁ spifdcignte tonempute eiltightnessagveny zone
arranged at the epd gfhtgessr@ISe menber and consisting of the sealing
surface 3 on the ma esmgr’r%er f%and the seali ng surface 4 on the female
menber 2. In Figure 10 on a larger scale the portions of the nmale menbers 1
15 and 2 are shown, which surround the sealing zone.

In Figure 9 is shown, half in axial section, a joint in accordance

with the invention in the sfate screwed home, which includes a
cylindrical thread 14 héving two stages, a stop for restriction

10 qf screwing up 15 arranged at the end of the male member 1 and a
sealing zone arranged at the end of the male member and.consisting
of the sealing surface 3 on the male member 1 and the sealing

surface 4 on the female member 2.

In Figure 10 on a larger scale the portions of the male members 1

15 and 2 are shown, which surround the sealing zone.

As indicated in Figure 10 and in accordance with the invention the
slopé of the surface 3 of the male memher is less than the slope

of the surface 4 of the female member 2.

In the embodiment shown and with a pipe of which the outer

20 diameter is 180 milli@etres and the thickness 9 millimetres,
produced from a steel having a chrﬁmium content higher than 20%,
the slope of the sealing surface 3 on the male member, represented
by the angle A1 is equal to L, 25%, whereas the slope of the surface
4 of the femaie member represented by the angle A2 is equal to

25 5%, which in accordance with the invention corresponds béfore
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indicated in Figure 10 and in accordance with the invention the slope of
-syrface 3 of the male nenber is less than the slope of the surface 4
femal e nenber 2. In the enbodi ment shown and with a pi‘pe of which

QAL er 20 dianmeter is 180 mllimetres and the thickness 9 mllinetres,
Aded froma steel having a chroniup;content hi gher than 20%, the sl ope
e sealing surface 3 on.the mal e menber,. represented by the angle Al =
is equal to 4 9 s ,th Ge 4 of 4t femal e nmenber
repr esent ed b§ ?ﬁ%mgﬁéﬁg'&§ %éﬁggﬁng%éﬁggbéﬂéxgﬁﬁﬂféﬁ'?ﬁﬂﬁéccordance W th
the invention corresponds before. t - 11 - tightening up, to a difference
of angul ar’ slope of 0.75% In Figure 11 a particul ar enmbodi ment of the
invention is $hewgurehCd papeidudss edvbdimeht HBVERW iAvdntish G0l t hread
with sealing surfaces arranged at the end of the femal e nenber, which

| i kewi se 5  whichnthdlddes a Joint Béwihgra rfeastocohicall tHread rwiwhngpalipng agai nst
which the end of the female nmenber 8 comes to bear. As may be seen in
Figure 12, theurflagpe arranded stdhe mpdsef fthe cfengle menbey,f wnihclilkewbssr 8,
which is represented by the angle A2 is equal to 24% whereas the sl ope of

t he seaPing sdnrflades & step fRefororestription of povevineg|up.r agaiast whieh by t he

angle Al which is equal to 25% In acgordance wth the invention the sl ope
of the surfackhg@gnd of the female member S comes to bear. '

As may be seen in Figure-12; the slope of the sealing surface 10
on the female member 8, which is represented by the angle A2 is
equal to 24%, whereas the slope of the sealing surface 11 on the

10 = male member 9 is represented by the angle A1 which is equal to
25%. '

In accordance with the invention the slope of the surface 10
which is at the end of the female member 8 is less by 1% than the

slope of the sealing surface 11 on the méle member,

15 Finally in Figure 13 an embodiment is shown, of a joint in
accordance with the invention which includes two sealing zones
arranged respectively at the end of the male member 1 and at the

end of the female member 2.

In Figures 14 and 15 these two sealing zones are shown on a larger

20 scale.

In Figure 14 may be seen the slopes A'1 and A'2 of the sealing
surfaces 11 and 10 and in Figure 15 the slopes A"1 and A"2 of the

sealing surfaces 3 and 4. Tn accordance with the invention A'1
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which is at the end of the female nmenber 8 is less by 1% than the sl ope of
the ‘sealing surface 11 on the male nenber. 15 Finally in Figure 13 an
enbodi ment” i s shown, of a joint in accordance with the invention which-
i ncludes two sealing zones arranged respectively at the end of the
menber 1 and at the end of the female menk®r- 2. In Figures 14 and
twy sealing zones are shown on a |arger 20 scale. In Figure 14 8
seen the slopes ARofrexpinds it at Aopecef i26Y (our 1hdegrees) ardd21éraaspandsFi gur e
15 t'he slopes A"1 and A" 2 of the sealing surfaces 3 and 4. Tn accordance
with the inventi onth'al slope oD 24¥otaredpondeensesh andsA"dpeonsespasis( withia
degrees), A 2 corresponds with a_s| ope gf 24% (or 13.5 degrees) and A1l
corresponds wit h SA°Re 9fe5 GO orsd,degrees) aud)Ros CPrEgfpords with & glone ok with
a sl ope of 6@6(0% 3,5 ge%rees%.)lt wi |l be observed that the difference in
rangul ar sl ope is éq&% t5 8% the case of Fi gure 14 and that in the case
of Figure 15 it is equal to 0.75% In both cases in accordance wth the
invention it is the sealing surfaces which are situated at the end of a

member (10 in Fiﬂt’ﬁﬁilé%g:’%g%%ggntﬁtg{“eed}fﬁer@mecQgr@%ﬁldaﬁzhglé%glﬂ qubkPPEr'S.

It is quite clear at t i ment's whi ch. have been described above are
indicated only byowey iaf tiexaad 8¢ igubdal AlC¥ndl GhtHaCcase of Figure 15

it is equal to 0.75%.

In both cases in accordance with the invention it is the sealing

surfaces which are situated at the end of a member (10 in Figure

1% and 3 in Figure 13) which have the smaller tapers.

It is quite clear that the embodiments which have been described
above are indicated only by way of example and that they might bg

modified without thereby departing from the scope of the invention.

In particular the invention may be applied to any pipe and is not

restricted to certain grades of steel.



nodi fied wi thout thereby departing fromthe scope of the invention.
particular the invention nay be applied to any pipe and is not

to certain grades of steel. - 13 - CLAIMS 1. A joint for pipes
especially of steel or alloy, which is oiltight at high pressure, being of

the typg
“arr angd
whi ch

one ne

cludi#lgIM8 | east one pair of slightly conical

at |mash st gae pipes haspenlalyesbhetedl oofallbg, fvhied asmenber,
ir the first contact of the sealing zone Iylng at the end of

In
restricted

seal ing surfaces ,~

| Qe

menber, in which at the tinme of this first contact the taper of the seal i ng
surface which i nsi paiat off siightly eonicsl seabing serfaceemseangedfat 48 joint is

| ess than the taper of the correspond- 10

situated on the
coni cal seallng
with a sl ope 2of
the joint, beco

15 pressure su

i nsensitive 10 Sihé#fember, ﬁmmllat ASthd) tShio thisl Bi ! EdhelabE cRROUI ar
di fference corresponds W th a sl ope of about 0.75 to 1%.

seal i ng surface which is

I5eRkengetide Pt diber Freb e BewbeEr ‘E’h@gg"é"i‘?ef%“! BCRADbEY . d8 thisRi r of

faces,. h i 1 f whi ch d
s Bt el e B BT R PRdhB o SRBR, ng

Flge?BQL‘L{éoa : ngtv\ﬁlgzl F?rﬁgg%m&ngr}%ﬁf‘{@alp eabbtde @pgont act

I Cl ent sure oi ness ] oI nt belng

clained in clai reapeProfCtivd Bhﬂln%sﬁfabﬂ%udeisasuuated at the end of one

10

15

20

of the members of the joint is less than the taper of the correspond-

ing sealing surface which is situated on the other member of the
joint, the generarrices of said pair of conical sealing surfaces

havxng an angular dlfference wh1ch corresponds with a slope of

0.5 to 2%, the sealing surfaces at the txme of tlghtenxng the joint,

becomxng applied as a whole against one another with a contact
pressure suff1c1ent to ensure oiltightness, the sazd Joznt being

insensitive to seizure.

2. A joint as in claim 1, in which the angular difference

corresponds with a slope of about 0.75 to 1%.

3. A joint as claimed in claim 1 or claim 2, which includes a
stop for restricting screwing up, which restricts tightening of
the joint as soon-as the necessary pressures have been obtained

between the various points on the sealing surfaces.

4, A joint as claimed in any one of the preceding claims, which

Has taper threads.

* C' 'L M 5 x

3. Ajoint as



B _
20 stop for restricting screwing up, which restricts tightening of the
“joint as soon as the necessary pressures have been obtai ned bet n the

various points on the sealing surfaces. 4, joint as clained i y one of
the preceding clains, which has taper threads. -14- 5. A joi s clined
in any one of the claims 2 and 3 and which has cylindrical thre . 6. A

jant as claimed ig, one;@fntt BE QiRdd 8n ! ardyOoke o¥hiteNcidigh Uf@Rat Y gai rs of
seal i ng surfaces arranged one at the end of the male nenber and the ot her

at the end of the &kigN RadRFDEHdr@BalRASSEdse Si des of the threads. 7. A
joint as claimed in any one of the preceding clains,in which the angul ar
di fference between the generatrices of the two .sealing surfaces is the
greater, the lower the ratio of 10 .thickness to diameter of the pipes. *
C L M S * 6. A joint as claimed in one of the claims 1 to 5, which
includes two pairs of sealing surfaces arranged one at the end
5 of the male member and the other at the end of the female member

on opposite sides of the threads.

7. A joint as claimed in any one of the preceding claims,in
which the angdlar difference between the generatrices of the
two sealing surfaces is the greater, the lower the ratio of

10 thickness to diameter of the pipeé.
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