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for tubes used in the natural-gas and oil 5 extraction industry. The said
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and 25 flowr I's to Be extracted, the deeper the well,
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and -times for conpletion of the well. Consequently, it is 30 inportant to
reducs t tibe dicaeloles ape liphdiwith metalheasings treugheuidhaisdergthl Jbetsrgments
of metal casing, which are each some ten metres long, are joined together by
meané of threéded joints. These caéings theh form a tubular striﬁg having a
constant diameter throughout its length, except at the joints, where the external
diameter is generally at least 1 inch (25.4 mm) greater than that of the string itself.

20 In order to line the borehole throughout its depth, a number of strings are used,
which have, for reasons of mechanical resistance and the geological
characteristics of the formation, decreasing diameters the greater the depth
reached by the string, so as to constitute a telescopic structure. It follows that,
since the diameter at the bottom of the shaft is fixed according to the pressure and

25 flow rate of the fluid that is to be extracted, the deeper the well, the larger its
diameter at the surface. A disadvantageous consequence of this is that the cost of
drilling is high, and the amount of material required for these coatings is also high,
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

be extracted.



di aneter of the tubes used to make the casings, given the sane anmount of
fluid to be extracted. WO 02/12769 PCT/ EP01/ 09169 2 Once the drilling

operatlonwéﬁzgz%gnpl eted, into the wall of the borehol e t R piBsisot hET €
Is inserted a tubing, WhICh has the function of punping the gas, oil or

| i quefi abl e hydrocarbon out of the underground reservoir. This tubing,
which is sunk to the entire depth of the well, and which can thus reach
| engt hs of several 5 thousand netres, is also formed by joining tubes each

f t | th b ] oi nt d
Sbowe NoDRe? e Elind aneraion e, Comaten. diRLhe walioh i bSRPeleitiiified O
I 'engt h, eeh%?@tus%séﬂ?@d J&'t@&lﬁgs‘mﬁéﬁ ﬁd&etheemﬂftml fj'p%fﬁ%lﬁ{] the gsgebnl d)b’

| arger, as I n the previous ¢ In both of the cases referred to ab
t he tubeshqmélapta hgdracageomaut of ther emdmgrommi resenvair. Whisctubirg, whmf lSt he

I whi. ch f be,h I h h
o her " ondSd 9418 SRtirEoaEPtcorBE B atch hiehn sl i sson Tengitis: 4/ @kl ot n°
ends of tih%u&aﬁ@ rhaiss, alsnals% forRAdbRNein gtdblésnédcﬁ QsFesdifE fen etieRr paded

sl eeve or nuff having female threads at b ends. Normally, the presence
of the Joiength by oheans ahjoinisrafdbe type referredte rabaved Normally, @sothis Ubing at

the 15 j o andth esults in.an.i.nc Lo the oyeral.l. di I gns of
Lhe i+ e bk POt R BRter ol iR IS, ERodrlcato R, fipts; Wity 8
ext er nal éxtaflﬁ|@ialﬁéterhsegeﬁem¥m@er arseiﬁnﬁ@bré\now@aéexbe I'n view of the
demand fromthe oil ani es duce to a mininumthe costs for

extracti ol bothoefi thegza§e§rr@f¢rr@ﬁjéq pheve thedubes e irined jegether thbr@dﬂs# ts
have ?(? ogﬁg,o\?m%ﬁ er]hg¥ eédb'fct‘ﬁg eﬂf\eq%]ﬁg?%e'h \ﬂlglcfl Q%sﬁd}esen&%‘# tﬁé) HE8 ¥

the d terna arret er of

t he tubi nmaletitreadnasd) tleatdtiiet badcasemafeothredd) bt iele @ndhéqnutfe@,tym ein al
I nstall ed, threaded hm nts having small di arret ral di nensi oas ar

These canWb_@ agedeeiniands efithe dubs have adnaledihread and pee jojne é@%‘gépggeﬁm red
and the rre%é\@ 'ordh{lﬁpﬂbﬁ%@ug&@%’e%reﬁ‘dé'étﬁbo ﬁ'nds"‘mﬁhwaa"ys the

frequentlyree to as "sem IS ajoin t'ype, the
external prisenet ef the joinitiinvolees ardscrebse éxther exdéerndil dissneter of thehline abtheby

20} Olrr%r eofo?rggaq?qﬁtgélr%u sglggag iereass %al lv%rallecfiernrernesﬁjontsooﬁﬁe ling an lP 51% 'S
bore, which are the greater the greater is the external diameter of the joint with
| ‘ respect to the tube. |
In view of the demand from the oil companies to reduce to a minimum the costs for
extraction of oil, gas and liquefiable hydrocarbons, considerable efforts have been
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
drilling 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, generally referred to as “near-flush”, is a joint 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



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

di aneter @fohhéd is equal to the external dianeter of thertHeosithe
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For this reason, in the past much effort has been directed towards improving the

joints and bringing them up to an optimal level of efficiency, endeavouring to

achieve a proper balance between the various requirements, which are, at times,
20 conflicting, of minimal overall dimensions, maximum structural strength, and

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
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Summary of the invention
A primary purpose of the present invention is consequently that of overcoming the
drawbacks referred to above, which are presented by the known joints for tubes,
by providing a new flush-type integral joint which, 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



25 guarant eei ng high values of strength and tightness in situ. A further
purpose of the present invention is. to provide a shape that facilitates
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provided, on its outer 30 surface, witk a portion of thread having the
shape of a truncated cone, and a femal e el enent provided on its inner
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15 1n a rsmfperred errbodl ment of the invention, in the internal seal one of
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cl ai ms. Byuasanteedigrapoptimabstrengthfarglitightness ohthe sthing at the joints.cs and
advanf agqs Ofpré%?re%r &m %duhé‘h’teBF 'tl'?ep uWe!nItlon in 45 Thiefnal seal one of the two
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 embodiments 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.



clearly fromthe ensuing detail ed description of a preferred, but

non-excl usive, enbodi mnent of an integral joint of the flush type,
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attached plate of drawings, in which: Fig. 1 represents a sectional viewin
a plane that passes through the longitudinal axis of the joint in
conformance with the invention, wth th$6 two nenbers in a separate
position; Fig. 2 represents the joint of Fig. 1 with the nenbers in a
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choi ce of Ie'n?tﬂ qéy% V@r‘ﬂﬁétﬂl@éﬁgd?&ﬁlag lisBfki ng threads that are excessively

l ong, with sequence econes difficult to get the nale part
to enter The feenr@leenmnber 2apfl, thenjdite has han interdal ﬁlhreadhel edthob bogical
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2, this lexerayaluesuweuldseniaildaakiy threads thaplareeexcassivghndong,owithethexi s
of the t uansequence that it becomes difficult to get the male part to enter the female part,
-and, on the other hand, the choice of higher values would mean that too few teeth
are available in the threaded portion, and hence the thread has an insufficient
bearing capacity. In an advantageous variant of 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 region 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 values
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
30 127, which, after screwing with the male member 1, comes into contac;t 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



The femal e nenber 2, in the region of connection between the shoul der 6"
and the threaded portion 8, has an annular region 11" with a conical
surface. Wwa8@pi city of this surface i s between 12. 5% angt2a5% ovneor der to
guarantee a good 25 seal with the reciprocal contact surface of the nale

el ement 1. The range of values proposed proves optimal in relation to the
value of the conicity adopted for the 4hread and such as to limt the
negative effect of the tensile |oads on the effectiveness of the aforesaid
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a way that the metal-metal contact guarantees a tightness that will prevent any
liquid or gas under pressure that may be outside the joint from penetrating.

The male member 1 has a surface 11’ of a spherical shape at its end, which, after
screwing with the female member 2, comes to press against the conical surface
20 11" of the female part. Also in this second region, there is produced a metal-metal
contact pressure between the two members 1 and 2, which creates a seal against
the pressure of the fluid present inside the tube.
The choice of the two regions 11°, 11” and 12’, 12” at the ends of the joint where
the metal seals are produced with facing surfaces having a spherical and conical
25 shape or a spherical and cylindrical shape, in accordance with the invention,
renders the joint less sensitive to the pressure loads that act on it, and have
proved optimal for thin tubing. In fact, given the slenderness 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 cause their
30 deflection. Consequently, a spherical sealing surface is able to maintain even so
an optimal contact, as compared to a seal of the truncated-cone type, which in this
case, on account of the rotation imposed by the deflection of the end, fails to
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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”7, 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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the sanme value of 15 conjcity, and in that said respective two sealing
surf aces ¢antact i produced bebvgemrsaidiitwo aanelap igh rselfal 8°.(8) @Depaitk s

o o, g e ORI SHEtactit bl fap A
i nt er nal perdibns (€, Bjvof said rade $1)oard damalo (2 )celenemts hhee dhésansd haliecal |
and in the external. seal] the tw 20 surfaces are one caonjcal or ,
cyl i nlti c&PNIC @n?ihu@ tgg{]ﬁlggﬁmthgﬁwo sea?‘lng sur{acesrzﬂ ,?1 , 127, 127) of said
male (1) and female (2) elements are one of a conical or cylindrical shape and the
other of a spherical shape. o
2. The joint according to Claim 1, characterized in that in the internal seal the two
surfaces are one conical and the other spherical, and in the external seal the two
20  surfaces are one conical or cylindrical, and the other spherical.
3. The joint according to Claim 2, characterized in that the dimension (D) of the
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 length.
25 4. The joint according to Claim 3, characterized in that said respective portions of
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, characterized in that said respective conical
sealing surfaces (12’, 11”) of said male member (1) and said female member (2)
30  have a conicity of between 12.5% and 25%.
6. The joint according to Claim 5, characterized in that the profile of the tooth of

the thread has the load flank (9) with a negative angle () , and the lead-in flank



3. The joint according to Caim2, characterized in that the dinmension (D)
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thread (7, 8) of said nmale nenber (1) ¥nd said femal e menber (2) each have
a conicity of equal degree, with a value of between 6.25% and 12.5% 5.
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| ead- i njdl_ aply A2 02/ 12769 PCT/EP01/09169 10 (10) with a positive angle
(f3). hejolnt according to Claim®6, characterized in that said
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mal e ne &{Fﬁ. emal e rrenber (2) have a perfect thread throughout
their | reﬁr?l"g%pﬁ%gt elbjhgﬂlt according to Claim?7, characterized in that the
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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.



