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oil s extraction industry. The said tubes may be used both as tubing for

punpi ng gas, oil or liquefiable hydrocgrbons, and as casings for the
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with consequent high costs. A smaller diameter of the well also enables a

reduction in drilling times and times for completion of the well. Consequently, it is

30 important to reduce the diameter of shafts to the minimum, and hence also the

diameter of the tubes used to make the casings, given the same amount of fluid to
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be extracted.



is joint, and this results in an increase in the overall dinmensigng iy bdee
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20 made to reduce the diameter of the wells, and consequently the diameter of the
tubes used. '
in order to limit the external diameter of the tubing, and consequently the costs for
driling and for the material installed, threaded joints having small diametral
dimensions are used. These can be divided into three types according to the
25 features required and the maximum overall dimensions allowed. A first type, which
is frequently referred to as “semi-flush’, is a joint of the muffed type, the external
diameter of which exceeds the external diameter of the tube by not more than 6%.
A second type, geherally referred to as "near—flush”,' is a joinft of an integral type,
the external diameter of which exceeds that of the tube by 2-3%. Finally, a third
30 type, referred to as “flush’, is an integral joint, the external diameter of which is
equal to the external diameter of the tube.
The choice between the various types of joint is made according to the load that
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of the present invention Is Tonsequently that 'of overconmi ng the drawbacks
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purpose of the present Tnvention is to provide an integral joint with a
di anet r al actlieks 8i prEPRLbalANsSt ketwerathen@rigugFegrieMantenyhish ¥e. ehdimashe
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tightness to prevent fluids coming out of or entering the well. The tubes are, in fact,
subjected to compressive, tensile and bending loads énd to the pressure produced
by fluids acting from outside and/or circulating inside the tubes themselves.

The joints must also possess excellent characteristics of resistance to screwing

25 and seizing.

The structural problems and the problems of tightness are frequently aggravated
by the temperature of the fluids, their capacity for causing corrosion, and the
environmental conditions existing in the areas of extraction.

In the past, various solutions have been proposed for joints aimed at meeting the

30 demands referred to above.

The patent US 5462315 describes an embodiment of a joint having reduced

diametral dimensions, which in one variant of the invention may even be zero. The



2s guaranteeing high values of strength and tightness in situ. A QugiNegs
purpose of the present inventionis . to provide a shape that facilitates

i nst al | at wapw2/iBh@® above purposes are achi eved by a threade®CrEPOYHIHELY | oi nt
for tubes, which, in accordance with Caim1l, conprises a nale nenber -
provided) on its outer -, 30 surface, with a portion of thread having the
shape of a truncated cone) and a fenal e4el enent provided on its inner
surface with a portion of thread having the shape of a truncated cone, each
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advantageous varian e inventio read 20 perfect

t hr oughoufromt ex¢wsgzmstre$semmaénuoolﬁ it its efaucmonaitty haﬂd itsis deotoproviged: ube
~~, this haﬁ ?qnul r shoul der 6" set in a plane orthogonal to the axis
of th@ t Ut 3 &F&@-e menber 2, in the region of connection between the

shoul der §yunafdry ?etﬁgqﬁmﬂ%,portlon 8, has an annular region 11" with a
coni cal surtace.” The conicity of this surface is between 12, 5% and,  25% i n

order to glmma:yepu@ogemi the psesgntinventiareis: eaiseaveatly domk alcavesgemingther _
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t he negat byq:r@f/‘dmgt aafew fieshappé listdgealdeintrwhibk, albeit having a practically zero
20 diametral encumbrance as other joints of the prior art, does not present the
disadvantages mentioned previously.
A particular purpose of the present invention is to provide an integral joint with a
diametral dimension not greater than the diametral dimension of the tube
throughout its length, which has a reduced production cost, at the same time
25 guaranteeing high values of strength and tightness in situ.
A further purpose of the present invention is.to provide a shape that facilitates
installation.
The above purposes are achieved by a threaded integral joint for tubes, which, in
accordance with Claim 1, comprises a male member provided, on its outer
30 surface, with a portion of thread having the shape of a truncated cone, and a
female element provided on its inner surface with a portion of thread having the
shape of a truncated cone, each of said male and female elements being provided



effectiveness of the aforesaid seal. At the external end of the ttheaﬁ 2%
the tube 2 is provided with a spherical surface ' so 12", which, tJ 05
screwi ng wadée/h@ nmal e menber 1, comes into contact with tRET/€BN &Y regi on
12'- of the latter. Wth particular reference to Figure 3) the profile of

t he t’ooth of the thread is of the 2 05JAN 2005 WD 02/127C9 7 PCT/EPIIl 1
/1191 &P "hooked" type, with the |oad flank 9 at a negative angle wth

val ues of e ve
anal'e o "B IESRIp8HiahEs Yehal bbodibtanabehar it ¥eindct 1ol AspeEfie
advant agethreauéd pbrticis, ahe withnturidtions, imethetf&shcai@ &ﬁ%(t@'haf séulj and i thef
the joint. Aload flank with a negative ' | e epabl es an effective fit

of the twBesRNFhERSE, 00 itRmpabiseel and Wéhdu&stl ders63¥ngian epneier §héReng of

t.he joi nt I |l e
that 1o pRRSeRGEATIvife, i, & hiafE ool 3o e, B2 b splETfald Aty 36t
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the exter e start ortion
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any liquid or gas un ssure t be o from
penetr ati sigapd.he nal e rrerrber 1 has a surface 11 of a spherr cal shape at
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two nenbers whi ch creates "a seal agal nst the pressure of the fluid
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surfaces has a conical shape, and the other a spherical shape, whilst in the
external seal one of the two surfaces has a conical or cylindrical shape, and the
. other has a spherical shape.
Other preferred erhbodiments of the invention are described in detail in the
20 dependent claims.
Brief description of the figures
Further characteristics and advantages of the present invention will emerge more
clearly from the ensuing detailed description of a preferred, but non-exclusive,
embodiment of an integral joint of the flush type, illustrated purely by way of non-
25  limiting example with the aid of the attached plate of drawings, in which:
Fig. 1 represents a sectional view in a plane that passes through the longitudinal
axis of the joint in conformance with the invention, with the two members in a
separate position;
Fig. 2 represents the joint of Fig. 1 with the members in a joined position; and
30 Fig. 3 represents an enlargement of a detail of the thread of the joint illustrated in
Fig. 1.



2s shape or a spherical and cylindrical shape, in accordance with 2 Be JAN 2005
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on it) aW® B&¥®Iproved optinmal for thin tubing. In fact, BFVERIK(9E69

sl ender ness of the ends on which the sealing surfaces 11' and 12" are made,
the pressure, .respectively inside and outside the tube, acting on the
aforesaid ends) is very likely to causestheir 3o deflection. Consequently,
a spherical sealing surface is able to maintain even so an optinal contact,
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femal e Flb refer ed to above. Advant ageously, the thread has a
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optimal  pparing icapasiey. fIArdmaaeatagdeslis VarBACYF the invention, the thread may be
20  perfect throughout its length. At the end of the thread 8 in the inside of the tube 2,
* this has an annular shoulder 6” set in a plane orthogonal to the axis of the tube.
The female member 2, in the regioh of connection between the shoulder 6” and
the threaded portion 8, has an annular region 11" with a conical surface. The
conicity of this surface is between 12.5% and 25% in order to guarantee a good
25 seal with the reciprocal contact surface of the male element 1. The range of va|ues.
| proposed proves optimal in relation to the value of the conicity adopted for the
thread and such as to limit the negative effect of the tensile loads on the
effectiveness of the aforesaid seal. . |
At the external end of the thread 8 the tube 2 is provided with a spherical surface
30 12", which, after screwing with the male member 1, comes into contact with the
conical region 12’ of the latter.
With particular reference to Figure 3, the profile of the tooth of the thread is of the
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the sealing surfaces 11’ and 12" are made, the pressure, respectively inside and

. outside the tube, acting on the aforesaid ends,' is very likely to cause their
30 deflection. Consequently, a spherical sealing surface is able to maintain even so

an optimal contact, as Compared to a seal of tﬁe truncated-cone type, which in this

case, on account of the rotation imposed by the deflection of the end, fails to



#2 pt }
bo| @ upkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] cal] cal @aq cAN W8 ¢
<a] cal ca] &\a]ozm]zc@] cal] cal] ca]calcal]caUca pcTv!Q & ( : PCT/EP01/09169

THVE S X "t ()W C)),, zupkfal\ Wca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] cal] ca] c
aU] ca] ca] ca] ca] ca] ca] caj ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca!,,,,-.!000f111-222
2333(3+33s4445E6j 77899*: {: : <zupkf a\ W calgca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] c
a] ca] ca] cal] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal! <===L=Y=zj =

>>? @& ESL NNP t \

T ol oal o ARR % SPREEL aY EOTELeRUE SAHBBLAN) caf cl cad] ca] cal cadl cal] ob] ¢

3#(2)? g&%'ﬁé%@w&f the %r%%%’?‘%e@m thém%/i&'pé?t'éfﬁl@le?’ﬁl%@% the tube 1 has an
3$10(Vmu&r(nplartah}o[mer<ﬁm irRa(plane orbhbg@makm(the axlmf)mmwb(e) After stwing' () -

910% U&. ( | $10% u

- y10% quf)P‘ é }afﬁ‘fﬁ% %'}ne}@efalte f&“le) “ﬁ% Bfﬁé;%ma‘ﬁ@e“l?érl
10% & 09 I

| onh . oFRE R A SRR d tecd U TSl @%@%dé@dg@ fgjj;'def 5

i/%gz/%'(()l -df thé mle@sembypr @qomes 1®@estaga)n@tha@p}jcface@"*cttﬂie) nalernesmber() -

LORCF 1 £ -Vt fofication of the olns ansidhe manufacting daleganses aie sysh tat the- .« 1

0% | & () ‘inderléfBulder never comes into contact before the outer one which is intrinsicall
& ()-1s#10%| & ()-"910%| & ()- 109%4] & ()-1$109%| X| & ( f_'pc’\’PP 16!, #1098 & (

) -1, 39409 pre bupt, Bo a9 Mt K CaUSEl OXERSBIVG SErepdey sl reysesa Twglpuble)shoulser: | 6!

(V&OOO/X |4| &f“%’ eq"é%@‘{gﬁé% %ﬁ@%@qb}e L torsiond WBaaé (Dlertbfquer),

10%4| & ()whlchoméy%béur( botH op 468bUR 6) fé@ﬁh@&ﬁd&n(rés Whé@%blréw[dg and, &
(: bCl6!"&LO%TE () - 9s10%m& () - 910%T: () - YBLO%IR () - 104 ]
104] : " 1098 ll, |n partlcular operations durlng installation in the well. Such loads could
lead to excessive stresses on the joint and impair their functionality.
The shape of the teeth of the thread of the male member 1 is the same as that of
15 the thread of the female member 2, referred to above. Advantageously, the thread
has a perfect profile throughout the length of the threaded portion.
In a variant according to the invention, it may be envisaged that the end region 7
of the threaded portion 7 of the male element, in the proximity of the annular
sealing surface 12', has a thread with a non-perfect profile. The corresponding
20 region 8 of the female element on the side 12", which is set facing the portion 7°,
has a perfect thread. The region 8’ at the opposite end of the threaded portion 8,
i.e., the region in the vicinity of the sealing surface 11”, may also itself have a
thread with a non-perfect profile, and the corresponding threaded portion 7 of the
male member facing it has a perfect thread.
25 From what has been said above, the advantages of the joint according to the
invention are evident, in that it ensures optimal operating performance and
efficiency.
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if_ 10%] aemalo! (Zieimenissepinge e cosine: 1318 Lty sl tEipettve two
— S4I'pol 5&s o tgr]eoa/d&('/,)S) being designed to screw together in a reversible way, one

inside the other, until contact is produced between said two annular shoulders (5',
6’, 5", 6"), each of said male (1) and female (2) elements being provided with two
sealing surfaces (11, 12" 11", 12'") respectively set at axial ends opposi-té to
said respective threaded portions (7, 8) and with functions, in the first case, 6f
external seal, (12’, 12") and in the second case of internal seal, (11°, 117) a first
surface of the respective two sealing surfaces (11°, 12; 117, 12") of said each
male and female elements are of a spherical shape and with one Sealing
shoulder (5°, 6°) of annular shape, lying substantially in a plane orthogonal to the
axis of said male and female members (1 2) said Integral threaded joint being
characterised in that the other seahng ‘shoulder (5" 6") of annular shape, of each
male and female element lies substantially in a plane orthogonal to the axis of sald
male and female members (1, 2) and in that the second surface of the respective
surfaces (11°, 12'; 117, 127) of one of either the male or female

10

15

20 two sealing
“elements is of cylindrical shape.
2. Joint according to claim 1, wherein in the internal seal (11’, 117) the two
surfaces are one conical and the other spherical and in the external seal the two

surfaces are one cylindrical and the other spherical.
3. The joint according to Claim 2, characterized in that the dimension (D) of the

25
| external diameter (3) of said female member (2) at the joint is the same as the
dimension (D) of the external diameter (4) of the female member (2) itself
throughout the rest of its Iength
4. The joint according to Claim 3, characterized in that said respectlve portions of
30 thread (7, 8) of said male member (1) and said female member (2) each have a

conicity of equal degree, with a value of between 6.25% and 12.5%.
5. The joint according to Claim 4, charactenzed in that said respectnve conical
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a value of between 0° and -10°, and said positive anglé (Eaas a value of between

20° and 45°.
8. The joint according to Claim 7, characterized in that said threaded portions (7,
10 8) of both the male member (1) and the female member (2) have a perfect thread
throughout their length.
9. The joint according to Claim 7, characterized in that the threaded portion (7, 8)
of at least one between the male member (1) and the female member (2) has a
| region (7', 8°) with a non-perfect thread at one first end.
15 10. The joint according to Claim 9, characterized in that the threaded portion (7, 8)
of the other of said at least one between the male member (1) and the female
member (2) also has a region (7°, 8") with a non-perfect thread at the end axially

opposite to said first end.
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