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I nvention The present invention concerns a pipe integral threaded joint
havi ng r adooreb718li anetri cal di nensions, in particul ar forP@i/gee/msngs oyed in
the gas or oil fields 5 exploit industry. Said pipes can be used both as
ducts for punping the gas or the oil and as a coating for the wells.
Techni cal background The natural gas and oil exploit industry enploys pipes
having a fixed I ength which r nust be connected to each other's ends in
order to reach_the hugg deﬁths where 1o hydrocarbon mnes are generally
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forma c tih[r}]g fqr the entire depth of the well several lines are used 20
havi ng, d&& c?f&&?f!‘ﬂ@%ll‘ resi stance and to the geol ogical characteristics

of the SiHeenathps %%geéﬂ@éil Qkﬁl@ﬁtiﬁduétﬂﬁemmrpi‘ﬁs hBgingePtiRe@lerddie vihise, in
order to forma "telescopic” structure. It follows that, since the
di anmet er nawsttbeechmneated td eaple otleer’'s ehds ireordatdorrdachy the htge dapths wheraind

the flow of the flui.ds to be extracted, the deeper the well, the bigger
its df amBYEFOGETPEN %“%%aﬁ%%e%ﬂ?i'%@%c. ?‘70@‘ unf avour abl e 25 consequence of the
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with metal pipes for their entire length. The segments of metal pipe, which have a

15 length of about 10 metres, are connected to each other by means of threaded
joints. Therefore, these pipes form a tubular line, having the same diameter for its
entire length but in the joints, whose external diameter is generally at least 1 inch
(25, 4 mm) bigger than the one of the line.
In order to form a coating for the entire depth of the well several lines are used

20 having, due to mechanical resistance and to the geological characteristics of the
site, the smaller diameter the bigger is the depth of the line, in order to form a
“telescopic” structure. It follows that, since the diameter at the bottom of the well
varies according to the pressure and the flow of the fluids to be extracted, the
deeper the well, the bigger its diameter will be on the surface. As unfavourable

25 consequence of the aforesaid, the drilling cost is high and, furthermore, these well
coatings require a large amount of material, thus being very expensive. A smaller
well diameter also means shorter drilling and coating times. Therefore, it is
essential to minimize the well diameter and the coating pipe diameter with an
equal amount of extracted fluids.

30  Once ended the drilling, inside the coated well it is inserted another tubular line,
which must pump the gas or the oil out of the underground field. This line, which

follows the entire depth of the well and can therefore reach a length of, several



30 Once ended the drilling, inside the coated well it is inserted another
tubular line, which nmust punp the gas or the oil out of the underground
field. Tiwaotiwgies which follows the entire depth of the ReI/EP@M$188an
therefore reach a length of. several WO 02/ 06715 PCT/ EP01/ 08188 2 thousands
netres, is also formed by connecting pipes having a |l ength of about 10
metres by nmeans of the aforesaid joints, Usually, also this second kind of
line has the sanme dianeter for its entire length but in the joints, whose

external dianeter is generally bigger, as it haggen,s in the previ OUﬁQcase.
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and the amount of required material, they are used threaded joints having reduced
diametrical dimensions, which can be divided into three different types, according
to the performance required and to the maximum dimensions allowed. A first type,

20  which is often called “semi-flush”, is a coupling joint whose external diameter does
not exceed over 6% the pipe external diameter. A second type, usually called
“near-flush”, is an integral joint whose external diameter is about 2-3% larger than
the pipe external diameter. A last type, called “flush”, is an integral joint whose
external diameter corresponds to the pipe external diameter.

25  The choice among the different types of joints depends on the load on the pipe
line, the pressure acting internally and/or externally, its length and its maximum
diametrical dimensions allowed with regard to the diameter of the well.

If the joint diameter is reduced it is necessary to find new solutions able to
compensate for the lower structural resistance. In fact, in the parts close to the

30 joints the efficacy is necessarily less than in the pipe, because the structural
elements such as the threading, the seals and the shoulders are placed in the

thickness of the pipe wall and this involves a reduced section in the critical parts of



If the joint dianmeter is reduced it is necessary to find new solutions able
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In the past several solutions have been proposed in order to satisfy the aforesaid
conditions.
The international patent application WO-A-93/18329 concerns a joint with reduced
diametrical dimensions having a central shoulder. Said shoulder is provided, both
20 on the male element and on the female element, with a projection and a cavity
which are parallel to the pipe axis, having homologous surfaces to be coupled in
order to block the two joint elements. On the shoulder projections two sealing
surfaces are provided. The shoulder divides two radially offset threading parts,
which are cone-shaped or cone-shaped and cylindrical.
25  This joint is very efficient, but has a particularly complex structure involving very
high production costs.
The European patent application EP-A-767335 concerns a joint with reduced
diametrical dimensions provided with a central shoulder and two metal seals
placed on the end of the male and the female elements. The shoulder divides two
30 radially offset threading parts which are cone-shaped and cylindrical.
This joint’s structure is simpler than the previous one, but it is always relatively

complex because of the cone-shaped, cylindrical threading. Furthermore, the two



hi gh production costs. The European patent application EP-A-767335 concerns
ajoint with reduced dianetrical dinensions provided with a centra
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than the previous one, but it is always, relatively conplex because of the
cone-shaped, cylindrical threading. Fuf{hernore, the two WD 02/ 06715
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orthogonal to the pipe axis and a emal e el enent ose i.nternal syrface is
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portions, 'Qirﬁed}fﬁeg%tiﬁﬁgﬁathﬁli.”g di vided by a second annul ar shoul der
| ying on a plane orthogonal to the pipe axis, each of said nale and fenale
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shoul ders, characterized in that the corresponding two threaded portions
of eath hula fusldannular shoulder lying on a plane orthogonal to the pipe axis and a
female element whose internal surface is provided with two radially spaced,
truncated cone-shaped threaded portions, said two portions being divided by a
second annular shoulder lying on a plane orthogonal to the pipe axis, each of said
male and female elements being provided with two sealing surfaces respectively
20 placed on the opposite ends with respect to the threaded portions, said respective
two threaded portions being able to mutually and reversibly screw one inside the
other in order to produce a contact between said two annular shoulders,
characterized in that the corresponding two threaded portions of each male and
female element have the same conicity value and in that a first one of said
25  respective two sealing surfaces of said male and female elements has a conical
and a second one has a spherical shape.
Thanks to this embodiment, the joint allows an easy instaliation of the pipe line,
with a reduced risk of damage of the joints, though ensuring an optimal resistance
of the pipe line at the joints.
30 Preferred embodiments of the present invention are described in detail in the
dependent claims. |
BRIEF DESCRIPTION OF THE DRAWINGS



femal e el enent have the sane conicity value and in that a first one of said
25 respective two sealing surfaces of said nale and fenmal e el enents has a
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the joint allows an easy installation of the pipe line, wth a reduced
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position,. .Pet_ailed description of the invention 15 Wth a reference to the
af or esai B9FM8Ur es, the joint according to the present invention conprises
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The joint 1s formed by an rnternal part 20 whérein the fluids flow, for
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Detailed description of the invention
15  With a reference to the aforesaid figures, the joint according to the present
invention comprises two elements or pipes, namely the male element 1 and the
female element 2. The joint is formed by an internal part 20 wherein the fluids flow,
for example natural gas or oil or another analogous fluid under pressure, and an
external part 30 which can also be filled with different fluids or liquids, usually also
20 pressurized. The external diameter 3 of pipe 2 in the joint area having the
maximum diameter with a dimension D’ is slightly larger than the external diameter
4 of pipe 2 in the central area far away from the joint, with a dimension D”. The two
aforesaid pipe.areas having different diameters 3 and 4 are connected in a gradual
way. Dimension D’ is larger than dimension D” of a value equal to or smaller than
25 3%.
The female element 2 of the joint has an internal threading divided into two
portions, or steps, 8 and 9 with a conical generatrix at an angle to the pipe axis.
Said two parts 8 and 9 are radially offset and the threading can be perfect for its
entire length or can have an imperfect portion. Said embodiment is shown in
30 figures 1 and 2.
In another embodiment of the present invention shown in figures 4 and 5, the

threading portions 7 and 8 can respectively have ends with an imperfect threading.



4 of pipe 2 in the central area far away fromthe joint, with a dinension
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15 shoulder 5” substantially lying on a perpendicular plane with respect to the joint
axis, whose area is not less than 25% of the area of the section of the pipe.

Between the shoulder 5” and the beginning of the threaded part 8 there is provided
a cavity 15 which extends along the whole internal circumference of the female
element 2. The cavity ensures an expansion tank for the fat used to lubricate the

20  joint, which is present in the two threaded portions 8, 9 and is entrained by the
push generated by the sliding of the elements 1 and 2 during the screwing. Said
solution limits the development of an excessive fat pressure, caused by the
presence of a double metal seal at the ends of the joint, with a following reduced
stress of the joint.

25 At its end the female element 2 is provided with a spherical surface 13" which,
contacting a cone-shaped area 13’ which it faces after its screwing with the male
element 1, ensures the tightness of the joint to the external pressure.

The threading tooth profile is of the “hooked” type, with a loading flank 10 having a
negative o angle with values comprised between 0 and ~10° and an entering flank

30 11 having a positive B angle with values comprised between 10 and 30°. These
ranges of values have remarkable advantages though maintaining‘ an easy

installation of the joint. A loading flank with negative angle allows an efficient
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the joint, with a follow ng reduced stress of the joint. 25 At its end the
female elenent 2 is provided wwth a spherical surface 13" which,

contacting a cone- shaped area 13" which it faces after its screwing with

the mal e el enen ensur e et n t Eaal

or esour e CoTRIEG A s A5Bnh o e dORE 2 tach B! Bty d%e g

| oadi ng flitaalawd] dfanenairt batruRel ofetod kigh! ttastiohhlondsuAs @mﬁng fethkbeitiveen O
and -10 and an entering flank 30 11 having a positive P angle wth vaI ues

conpr i se@opdvadeih nebtemiargs anghe sdowa sgeafligeny apwperalianot m&hk%q“eg |
advant a_gﬁ,ll]e i}eggsggi% g'%gp%%aorag)a%sy installation of the joint. A |oading

flank wi an efficient WO 02/06715 PCT/ EPO1/ 08188 7

coupl 5ng1®wfthé Reed oI tﬁbeﬁﬁt@maloéurfdve clossttoatid tredades pgordolafghe female
possible wthdrawal of the joint because of too high traction |oads, An

entering eiqramt e mnalgoslemert bus Pr'i@‘t/'d?@d"””hragg‘rﬁﬁﬂﬂng Rlecedan o Cg)'ent
di 51
Che ar ca sbidkal We, hAUFRChAthS shpBBd if SeeRREY SRIQES 635 Wi fediot > 11

femal e &b earthreddiny rrah&)red)fetherfeﬂﬂale slepremti ded vv| t h a thr eadi ng pl aced in
a perfectly reci rocal wa havi ng ns shaped in an actly apal ogous
way with Tfesgiewen P13 prodde M@*Z'of hg%ﬁingm 5P1S e 9%‘%9&:@5)‘@/ il
el engpt % Pgd@[yoy'cﬁ%gn%frbﬁéhcb r;@tgrﬁﬁ%éwe@ﬁ@aW%éuldér §eaﬁaeth@<bégynrﬁng

shoul der y a circu rence cavity 14, between said should
and the béghe thragded)fpdrhen t7h r'réwdm@spnce iobthe twaiat pxpansier cavitiead 4 abd f at

expanS|o cayvi nd 15 al pressure.in t he
fat after 5t%§’ fqu'ﬁg&@f pg%éu[%fr}qease[ Rtihea\/%l %ﬁ?{ thgS %ﬁé’g&ﬁffﬁ%ﬁ‘ﬁ s on
the joi nth@ngvdidPbBH Bcédsivd sthedd Gmerd foint aﬂaamamﬂgnﬂsrfgn@trmnt;et veen t he
external surface of elenent 1 and the beginning_ 15 of the threaded portion

7 has a dbweecaringstiog auea bebwaen the extesnal surfece pf elppenst@nddbe RegiNNIDg 5 and
cor eding B4 EEFARH Bokor 7 RS ofERhARta sIfeSy B2 ot Ebormphted
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the screwing of the joint and the dimensions and tolerances are selected so that

the metal-metal contact guarantees the necessary tightness to avoid the entering

of the liquid or fluid under pressure outside the joint.

20 Analogously, at its end, the male element 1 has a spherical surface 12’ which,
after the screwing with the female element 2, exerts pressure against the conical
surface 12’ of said female element. Also in this second area a pressure is
generated by the metal-metal contact between the two elements which ensures
the necessary tightness against the pressure of the fluid inside the pipe. The

25  choice of two areas at the ends of the joint where metal seals are provided which
have, respectively, corresponding spherical and conical surfaces, according to the
invention, makes the joint less sensitive to pressure loads and turned out to be
optimal for thin pipes. In fact, considering the slimness of the ends provided with
the sealing surfaces 12’ and 13, the pressure, respectively internal or externai to

30 the pipe, acting on the aforesaid ends easily causes their bending. Therefore, a
spherical sealing surface is able to keep an optimal contact, unlike a truncated

cone-shaped seal, which, in this case, because of the rotation imposed by the



the netal -netal contact guarantees the necessary tightness to avoid the
entering of the liquid or fluid under pressure outside the joint. 20

Anal ogousv@ 02/ed715ts end, the nmale el enent 1 has a spheri cRCT/EROF LSS 12
which, after the screwing with the female elenment 2, exerts pressure

agai nst the conical surface 12' of said female elenment. Also in this
second area a pressure is generated bygthe netal -netal contact between the
two el ements which ensures the necessary tightness against the pressure of

the fluid insid he pipe. The 25 choice of 1 [.eas .t he ends of the
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keep an optinmal contact, unlike a truncated cone-shaped seal, which, in
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surface 13’ and part 9 can be provided with a perfect thread on the side of the

sealing surface 13”. “

From the aforesaid it is clear which are the advantages of the joint according to the

20  present invention, which, though having diametrical dimensions smaller than those
of the “semi-flush” type of the prior art and only slightly larger than those of the

“flush” type, ensures optimal performances and working efficiency.



provided with an area 7' having an inperfect thread on the side of the
sealing surface 13" and part 9 can be provided with a perfect thread on

t he si devod 02/ig15 seal i ng surface 13". Fromthe aforesai d PCT/EBOIGISEssr whi ch
are the advantages of the joint according to the 20 present invention,

whi ch, though having dianetrical dinensions smaller than those of the
"seni-flush" type of the prior art and only slightly larger than those of
the "flush" type, ensures optinmal perfornmances and working efficiency. WO
02/ 06715 PCT/ EPO1/08188 9 CLAIMS 1. Pipe integral threaded joint
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2, characterized in that each of said male (1) and

15 same conicity value and in that a first one of said respective two sealing surfaces
(12, 13, 12", 13") of said male and female elements has a conical shape and a
second one has a spherical shape.

2. Joint according to claim 1, characterized in that at least one of said male (1) and
female (2) elements comprises along its entire surface a circumference cavity (14,

20 15) between one of said two threading parts and the corresponding annular
shoulder (5°, 5”), said cavity (14, 15) being adapted to receive the expansion of the
lubricating fat of the joint.

3. Joint according te claim 2, characterized in that each of said male (1) and
female (2) elements comprises along its entire surface said circumference cavity

25 (14, 15), placed between one of said two threaded portions and the corresponding

annular shoulder (5’, 5”).
4. Joint according to claim 3, characterized in that the dimension (D’) of the
external diameter (3) of said female element (2) at the joint is larger than the
dimension (D”) of the external diameter (4) of the same female element (2) of a

30 value equal to or smaller than 3%. ‘

5. Joint according to claim 4, characterized in that said corresponding two

threaded portions (6, 7, 8, 9) of said male (1) and female (2) elements each have



female (2) elenents conprises along its entire surface said circunference
cavity 25 (14, 15), placed between one of said two threaded portions and

t he correaes@orai7mgy annul ar shoul der (5, 5"). 4. Joint achOT/@Peigsiss cl ai m
3, characterized in that the dinmension (D) of the external diameter (3)
of said female elenent (2) at the joint is larger than the dinension (D")
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and said positive (f3) angle has a value to conprised between 10 and 30.

9. Joint pasmoe(aﬁih@'ngle cl a| m 8, characterized in that said correspondl ng two
t hr eaded portl ons (6,

7, of each of the nale and femal e
el ement s8i doink A6EPERT ip tcial@ %,efﬁh%@@tquﬁﬁéda that S?'@srg%&ﬁtwﬁe(q h(a
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(2) @derrga,ﬁﬁmsbg betwwesiad aMdtdoca first end (6', 7°) with an |rrperfect
thread. 11. Joint according to claim10, charact erized in that the
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respect pmvided withresperdect.thread for its entire length.

10. Joinf according to claim 8, characterized in that at least one of said two

15 threaded portions (6, 7, 8, 9) of at least one of the male (1) or female (2) elements

is provided with a first end (6’, 7°) with an imperfect thread.

11. Joint according to claim 10, characterized in that the corresponding threaded

portion of the other of said at least one of male (1) and female (2) elements is also

provided with a second area (8, 9’) having an imperfect thread placed at the

20 axially opposite end with respect to said first end.



