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THREADED JO NT Field of the invention The present invention concerns a ,
pi pe i nt @go at/od7ky eaded j oi nt havi ng reduced dianetrical drgespbomassin -
particular for pipes enployed in the gas or oil fields s exploit industry.
Sai d pi pes can be used both as ducts for punping the gas or the oil and as
a coating for the wells. Technical background The natural gas and oil
exploit industry enploys pipes having a fixed I f nmust be
connected to each other's ends in order to reac ”@ﬂﬂg”,@ﬂ@%ﬁ! pt hs where to
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di amret er oil%r@i&é@é@bhun@forltﬁésﬁellb inch (25, 4 mm bigger than the one of the
line. In order to forma coating for the entire depth of the well several
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line, the pressure acting internally and/or externally, its length and its
maxi mum di anetrical dinmensions allowed with regard to the dianeter of the
wel . | f We2/§6dint dianeter is reduced it is necessary toPET/EE0 WSS
solutions able to conpensate for the |lower structural resistance. In fact,
in the parts close to the so joints the efficacy is necessarily |ess than
I n the pipe, because the structural elenents such as the threading, the
seal s and the shoul ders are placed in the thickness of the pipe wall and
this involves a reduced section in the critical parts of WO 02/ 06715 3

the male r&usa@%m@eté%dﬁﬁtﬂso foemediy ¢onnecting iBe havinan lengtoRT apouhi0pi pe
br eaki ng riefies by hb%lfor%%ﬁ j%?htgaugu%ﬁt So thi DAUBOAY krf?iféﬁ'iné HSBP' pes

*have been Ial e un roun ere ore Rear| npPOoSSI

for the thmamerchamtesra‘pr asenaréolengﬂnbubmnmwe jonnts, hﬁh@seekmwdjamemns ous
econom cal p g&uences and can cause environnmental problenms, particularly
‘if the 09¢nQTP ly §Te P8 itARPENE 4N R PEEVIOURCSR nent . Therefore, in the

ast c cac
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them of whichi canmbeti iméewialrend mmhlsmasetamendrcﬁltheqspetrmsca naglld theeddigdt ness
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The j oi nts must al so have resista screw n sel zI ng.
St ruct urﬁmdadhmled*nga@mplmmthmdeﬁ tésuallyy ﬁmﬁpnbsle;ncelmétﬁé joiint involves
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application WO A-931 18329 concerns a joint with reduced di anetri cal
di mensi oﬂ@emeOEtmdmawd theolodréer . Sai d shoul der is provided, both 20 on

themale tion. and a cavit
e L AR TR i 0Py B RS i e b Y Bl
coupl ed fgingrkeBle bffoltk aséret BrribdOUtOhGrdel egaatiace @e idigmetrwdidge wells
projections two sealing surtaces are provided. The shoul der divides two

radi &1 | yaod therefargtbadiamelpact $he pivesh are cone- shaped or cone shaped and
cylindri gabrye?So FO4Gce ﬁ{éWExlje?nM‘%ﬁ%m‘éLér'é?'t BlinePid ﬂ?e?eﬂ‘)r% Hh ﬁh'lngréd’sts

conpl ex structure I nvolving ver 'on costs u opean patent
appl i catamdltr@amowmﬁﬁeqmmdmnatermutbeyntarwdsledrthcbaded jdlnmﬂaavmgabduced

di i on; i ded with shoul tal ! ed
the end GEMESHTEalisiohe iR b8 SReLna ol yFiaa: tiiem FoBORIGS 30
radi al | yiohbSsdridriiand ﬂé@;uﬁéﬂ ta%dVYG'tﬁB rA&ANTLAN YirhBASIBAS ANEwer! A e, Th' S

jOI nt's structure is SITTP er than the preV| ous one, but it is aIvvays

r el a20 vewhichdasiften callediisemiflushs is erneupling deint whiosa @xterapl diameter dges

Further TR& exé&ed Rr 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



WO 02/ 0171s 4 PCT/EP111 /08188 seals at the ends of the joints hernetically
seal its inside, thus pressurizing the lubricating fat for the screw ng,

Wi th posw@hroaiegati ve effects on the joint tightness. SurUumEpIBIsSishe
invention A first object of the present invention is to overcone the

af oresai d drawbacks of s the prior art joints by neans of a new
"near-flush" joint which, though having the sanme di nensions of the prior
art joints, does not involve the aforesaid problens. It is a particular

object of_th I nt, i Lon to provide for an integral joint having
reduced eaW@%E@ﬂ%%'.en@%ﬁ\%ﬁs and | ower production costs, though ensuring
hi gh respsinigfzatich @fethat ppeabrdadkiny tasses ii9 dssentishbecabie Saidbrédles,
.present invention is to provide an enbodi nent of this joint which

si npl i fi 8bove @l alierathexpirgs. have deepplpist irs the andergreved, spddt s peerefaregr al

Surface nay SHPBRELHL I Ystietitors G PENaEE S BrdEnoiol BBl neVered s’ o
t hr eagled sg@diis OBsonciAlcal t ¥shseaichods &ed neardi vauk érvitdnneerital sroblems,ar

shoul der lying on a plane orthogonal to the pipe axis and a fenal e el enent
whose i npaticaiarbuf the eil s gge deldieentainspadressisReleMentspaced, truncat ed

cone- shapRd-drifeafiefhePBhtt RS elah2aBoe hofiibrBge M6intd hAct Rach s
annul ar shouf'det lying on a plane orthogonal to the pipe axis, each of said
mal e andopthimel efficaaye el b datenainio thel ediffeierit hewdss ewhichg aseirdomeetines in

respectively 20 placed on the opposjte ends with respect to the threaded
por !to i ons coafast ﬁ'ggﬁgélﬂ‘?'@eog el Sieansiens ’Bﬁ§'"’t‘)‘§?"r§' ué’&)‘l'ré‘?f??'ﬁﬁ?%?f‘ and
rever.si bk | ;MSi i) He - c t t ween
Lo o SRS AT 8, LRrLh St PeuroP P, B MM aidere,

t hr eaded spesrial dmsesf naawly wahprassion etrattiore | flexiort ahdibet pressanee proshicedt y
value and in that_a first one,af sai S respective two sealing surfaces of
sai d mal gv&ef&efﬂé 'QS@”@ﬁ%rrR%ﬂW% Cgcglaﬁf'%ms"g‘?l&%p?@éond one has a

spheri Ca"r_héﬂéii?@s mUseBlso havd Bh DpamaPeidi@Bhce W@cde%iﬁ? afdlsaiEngn easy
installation of the pipe line, wth a reduced risk of damage of the JbOI nts,
t hough e®ucturgl and srdlingl problsins ane often weaksepegeby theeflaid tameperaiyies by3o

the diporiheonyaraassehy by hebRaftlin bR e Ao B R e 8557 0 155
PCT/ EPI | | thd p8dBsevatat Sslutibrahuve bernthrapusad agesdeartot sutisfy treaforésaignt i on
w || becone apparent by neans of the follow ng detailed description of a

pr ef er r e§OBAKRIOAS: excl usi ve enbodi ment of an integral joint, given as a non

limtati ﬁeqﬁ?emét?oné’i‘pteneﬁteéﬁlﬁgﬁ@n 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 simpier than the previous one, but it is always relatively
complex because of the cone-shaped, cylindrical threading. Furthermore, the two



to the follow ng draw ngs, wherein: s Figure 1 shows a cross-section al ong
an axi al plane of the joint according to the invention, with the two

el ement swaomnedet ached position; Figure 2 shows the joint pof/EPignsigs 1 with
the two elenents in an assenbl ed position; Figure 3 shows an enl arged view
of a detail of the joint threading of figure 1; 10 Figure 4 shows a
cross-section along an axial plane of another enbodi nent of the joint
according to the invention, with the two el ements in a detached posi tion;
Figure 5 shows the joint of figure 4 with the two elenents in an assenbl ed
posi t i onsedetati thedenlds of itipe ijaintsohetrheticallyesealats Irsidd,t thua preésurizicg the t he

T e SHRS Tt oL SR R bR e s o U R o5
The j oi ”Suh?m%fﬁ g?%@ym?ﬁ‘nﬁgﬁ ernal part 20 wherein the fluids flow, for

exanpl e natural” gas or or anot her anal ogous fluid under pressure, and
.an ext er Adirspabjec8@f ihé pinesent imverdidreist td beercaitichtite Bforesait drawibdsks of

l'iquids, usually als 0 pressurized. The external, diapeter of pipe 2 in
the [ MNEPRAT HEUPIRGS PHARARRS L 1 Dear- sk ot WiERs inaoly favaa i |

| arger t t l¢h gl li ittt O AN i r away
fromt he%?n?ﬁeﬁméwsa% épﬁgﬁgf %ﬁ J%ﬁé)"ﬂ]deasmgg\f&o\r/éé?% gﬁgiéépaga g?%@g ngi ng

di f f er enlt idi amarticgas objett ofathe prasent tindentioratgridvide fanyan DitegradijoimtD i s

| arger than dinensio ‘' of.a,value equal to or smaller .than zs 3% The
fonate chatied: FoAGEY damlicd! Ametsiehi e Bivef cBiacligudn v rs: Hibudvo
por ti onsendrirfd Righ. reSistdlitedand bperatiofBl fghingsgeratrix at an angle to the
pipe axis. Said two parts 8 and 9 are radially offset and the threadi ng can

be p#rf eBtfurtber objectifithe preseyt inventicamishiovieroyite apamiedimest of dis jeiat d
enbodi ment. i.s_. B0 figures 1 and 2. In another enbodi ment of the
pr esent Wh{P_é‘nﬁ'mwg%%%qﬂ"ﬁtﬁ’éures 4 and 5, the threading portions 7 and 8
can r espeRése Wbjedl e Qithiewddt By anpip@PRitéG@l jéint et Giccordlfy A8/ &ML, 6
PCT/ EPO1 /(18188 Said two portions and have the sane conicity, with

val ues cePPPrises a1ale alement whege1exteopal Tsiriaceaisgeravifask withutwa sadially
opti nmal , , i .

Ot enai reReRt SfurfBod GondSnaadi ) Q4AEa (Rrtitize, L) fuo BYAIOHS Bef Wfiided
woul b i nbylay dirst ascuieedhoulkdeerlying dreet Iplaned otthegehalr i the pipenaist and et
bearin apacity of the threading. In the connectin rea betyween the
Uhreaded GRS SIRTENe WIRBEr DEMELSLERESo PRAVEPSCNTAAP FRURIY FPIcEEnt
the femiren@ét@aeeané-ghwﬁ'tmﬁd@ut;kbrﬁangr 88id1&vo PRYicHS semgn&vmpsgi_a

surface wth respect to e plpe axls. The conicity of thi§ surface’is
conpr i sesedmidvernulap sbouidadlyligpen a piaderortrogenaliteethe pjipedixis, gachexdsaid t h

the io correspandi ng contacting surface of.the . el e t. thus reducin
the i1 iAS BN amne e Rais.Bad frgYelgowith g Bl LiTaves reaboelyay ' "
optisrl plabBdasPRCppditehdslwiginfbsbct A0 itié thredaed portiths\\@sideidlspettive educe
the negative influence of traction loads. In the connecting area between

the two e Hygadednariions pingablente meltwally and revarsibly sarewi eaingidenthe i s
houl d " ial l j i i t

the | of nother SHPREt @ blodade BhfaBHREANELE Tl WA Eniliae StfRes, [0

of the pclparackeizedein thiae tis eofrdsporiding rtdiot theedded portionsodf edech Maleaated! part

8 there | s provjded a cavity 15 which extepds along,the ol e interna
circunfe g gement havat eﬁaé‘?r%rﬁonlc?'tyTIY@IL@a@f‘py'neHﬁr%gd'}%°8§p8ﬁ§? t ank

for ihe fahebfits th8 dedihy SHackEdf 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 installation 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



20 joint, which is present in the two threaded portions 8, 9 and is

entrai ned by the push generated by the sliding of the elenments 1 and 2
during tweosneew ng. Said solution limts the devel opnent pof/ERn/@igessi ve
fat pressure, caused by the presence of a double nmetal seal at the ends of
the joint, with a follow ng reduced stress of the joint. 2s At its end the
female elenent 2 is provided with a spherical surface 13" which, contacting
a cone-shaped area 13' which it faces after its screwing with the nale

el ement 1, ensures the tightness of the joint to the external pressure. The

t hr eadi nguitRer feafirebidrl advitagéeof trrRoprGent iventivh Will Beboa’ agpdreanlsy 10
having a negative a angle with val ues conprised between 0 and -10 and an
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coupling_of the two elenents of the joint and reduces the danger of a
possidl eFiguredr shrws &f Crogs-sestian alera@dcaxdl plapermfdhetipié acsardinade than

ent eri ng; 10 ROoS T ] -nat angl e allows an efficient
Cco- oper a&“f"lc?ﬁﬁ%?'\%’fﬁ@‘ [ htr"\é&agqéﬁb@#% '@%edértg@?éscfgﬁsgg&?’o conpression loads. s In
the areaFRfuré e stoiner tied jSint fafcligurieogewith thee twéirelademits o t 4o nasdenttbied
femal e el enent, the male elenent 1 is provided with a threading placed in a
per f ect | PO$iEMpr ocal way, having portions shaped in an exactly anal ogous

ith i j b : I t4. Th
o orent | T9E8 S B el Op g SR L BRIckuiPlr s JAP e gBng & RTREk, T
shoulder Figuré'4 strovsds caoss-sectidnealengearcaxiat plafhé,of meotesrernbhodinsdrddfdbe 5’
d the begi nni f the th ded. t] 7. The. f the t f at
expansi olpiaARCPTda8 1o i veBtan U T e lemes brdkianied Rerliate of the
fat afteFidie RN thefjoihh%fl g..ma, AU MR MEOHHD NeRfenBX GeSHh VA sEhiles On

the joint "and inproving i'ts functionality. The connecting area between the
ext er nal pesitibace of el enent 1 and the beginning is of the threaded portion

7 has a gaoness ed.surfa 13' wit.h a conicity conprised between 12.5 and
25% Thi @%ﬂhi@@sgﬁeﬁf’e %ﬁ@?s‘ﬂ?’gnﬁ&?i nst the surface 13" after the
scr ey ngwith theefepbride apdthehafstesaids figesantet pirtr adsRding’ €o Stlee pkebrio

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

t he ent einvegtion qompriseguine elements Prupiges. peresbuthe piale| Rt 1j andithe 20
Anal ogou i : : i fs '

o one” afartaieigivisht 21 Fhe Jilft §TofmSy BVt nkrfiatpdh S8RAGERL 1R iaE Robs

agai nst fdresxammpleaiatstal igaseorldil opanstial dreiegeuscfigidamder Adressure, tamdsasecond

i d he, - net al .b
ol cment SeHAER RS adTEhEan a be TS Bt HBsEn R IfacEy GRAIVEISF  he
fluidyi ”?g&%uﬁﬂﬁdpﬁﬂ%- eXiefnaS dEietef Diofl ppeanens thé bt SRMS Halvirdd ené oi nt

where netal seals are provided which have, respectively, correspondi ng
spher i camaxiusodiaowteswith acdisiensirobdisralightly {arget thasntheextermak dianélter | oi nt

| ess sensitive Lo pressure |oa n t be,. i f, i
i pos. 1 arie 20 R S AreR A A EOLV B i Wa @ PBhisERL O he M
seal i Ng afdressiapig@aretitthadving diffePent giafidiers 3 8aPAGre\®WnetcinRbradual
external to 30 the p:’ﬁ,e_, acting on the aforesaid ends easily causes their
bendi ng. WaYe BimensiondD'sip haniget dhan dimengjor b fefce valse anual {@ ok sepalien toat i mal
cont %gt, b[ynl i ke a truncated cone-shaped seal, which, in this case) because
of the ratdtion i nposed by the ,

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.



WO 02/ (1171; PCT/EP(11/ (18188 8 bending of the end, does not keep the
contact on the whole sealing part. The shape of the thread of the male
el ement W0 82/4d1es sane as the aforesaid one of the feral e eCempotosiss
Advant ageously, the thread has a perfect profile. ( In the other enbodi nent
according to the present invention and shown in figures 4 s and 5, an end
of one or two of both threaded portions 6, 7 of the nmale elenent, for
exanple the area 6' close to the shoul der 5', can have a thread with an
i nperfect profile. The corresponding part 8 of the fenale el ement on the
side of Sail sfwpbdiens® ahd®@ havatteasahehahictyp evitheedluesceaprisgd bEtwesnea 8’
at the end of the threaded portion 8 axially oppasjte to the area 6

% o gl b

namel y t Re2%ABd c1%2 $ m@ng%éwmee o ube Lpd egRUe RAsthE @nG BaRdwi t h
an | ”Per[ | JNSuIcHP\ K& too lBth q%“aﬁ&% |ﬁr°cu e ﬂﬁg‘ %)‘lcg Bn%
per f ect rea e sane |nd of ocee can e applT'e

thr eadedottmrterrdriagﬁerakués wiged mvml\m)atreducéd nanmreovuf cﬂ@@thvartdther@‘eré ant

thread op t f shoul der  5' gart 9 is provided with an area 9'
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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 sealing surfaces 12’ and 13’, the pressure, respectively internal or external 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
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5” facing area 6” has a perfect threading. The area 8’ at the end of the threaded
portion 8 axially opposite to the area 6, namely the one close to the sealing

10 surface 12", also has a thread with an imperfect profile. However, this area can
also be provided with a perfect thread.
The same kind of proceeding can also be applied to the threaded portions 7 and 9,
wherein portion 7 is provided with a perfect thread on the side of shoulder 5’ and
part 9 is provided with an area 9 having an imperfect thread on the side of
15 shoulder 5”. In combination or alternatively to this embodiment, also part 7 can be
provided with an area 7' having an imperfect thread on the side of the sealing
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.
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10 placed at axial ends which are opposite to the corresponding threaded portions (6,
7, 8, 9), said corresponding two threaded portions (6, 7, 8, 9) being able to screw
mutually and reversibly one inside the other in order to produce a contact between
said two annular shoulders (5, 5”), characterized in that the respective two
threaded portions (6, 7, 8, 9) of each male (1) and female element (2) have the
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 to 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 correspondlng two
threaded portions (6, 7, 8, 9) of said male (1) and female (2) elements each have
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positive (B) angle.
8. Joint according to claim 8, characterized in that said negative (o) angle has a
value comprised between 0 and ~10° and said positive (B) angle has a value
10 comprised between 10 and 30°.
9. Joint according to claim 8, characterized in that said corresponding two
threaded portions (6, 7, 8, 9) of each of the male (1) and female (2) elements is
provided with a perfect thread for its entire length.
10. Join{ 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.



