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1 DRILL PACKER MEMBER, DRILL PIPE, AND CORRESPONDI NG
DRI LL PIPE STRING The invention relates to the field

of prospecting and operating oil or gas wells in which
5 rotary drill strings constituted by drill pipes and
possi bly other tubular conponents coupl ed end- to-end
BRALYPACKERMEMBERDRIEL PIPE! AND CORRESFORDINGIRELL

particul arly, the invention concerns a profiled part,
such as a drill pipe, pppkeRaNg drilling equi prent

di sposed in a drill pipe section or a heavy wei ght
dri L.pe. or drill. 4 or drilll stabilizer or . .
a cir.%es@& g@%’r“ 3 %Besv\ﬁotthe gl%H %%’P&?ﬁcaﬁg AR OBFTaHRE PH & g3s wells in which

type,, 10 Such drill pipe sections associated with

rotagf ﬁ@’rl SE g sPRstitated by Rl Ripes andpassibly qthen tubuleptompanents coupled end-
stabilizers, etc) nmean that in particular, deflected

to-engd latesused defrmdiirg drl the driilirg requikdrsenthier ei n t he
inclination with respect to the vertical or the

horVaRaaficutaty, ike Wivehéh EskdeRts Hpiofilddsart, Rakh %Egﬁiitll  pipe, for rotary

wells can currently reach depths of the order of

: : |, eli . of t . of .2 to 15, .
il Rl A4c 00 B o B3 HHSRER o ey Sl i rgh of il collar or
act.j.cal ly horizontal sectigns, the fricfiona
a et Sl ar creg o5 PRsPoNTb citFgots hathetes or tisad i¥pe: he
wel | s can reach very high values during drilling. The
f r iS¢ch grllipipeosegtiens rsgciated withrathertdomponeants of the drilb string (drill collars,
the drilling objectives have to be reviewed. Further,
stabilizeiss etc@ myeanf thenird padicalat, t deflecled fwelisheandbd diribledr 06l USSR wherein the
by drilling because of sedinentation of the debris

inclinA@sHIGRE rbdpet bk i rehh B VAFedl Qudi illi

rlBARYGR okls e e ke bRk S b line. D
i cl.eanin

el gl L8 UL e o B 52 63l BRIBHA IR 081 o o

friction of the drill pipes of the drill pipe
ZtOE%EFTon within the drilled hole and the contact
surfaces between the drill pipes and the walls of the
hoftk thepgase of glstleeiad yyedls eomprising preptieallyohorizogtal |sectisingethe frictional
with a collar which cones into contact wth the wal
torques duhé¢o thtatidneef thedellatrihgshin the wells carmeach wdra thighneaiyesi during drilling.
rotation with respect to the 25 wall, and grooved
The ffgtionain®roues Ghayt fidad Chdt (B¢ 8quiipimeitl ded Wt BE drilBng objectives have to be

drilling fluid. 2
reviewed. Fur?her, it is very often difficult to lift the debris produced by drilling because of
sedimentation of the debris produced in the drilled hole, in particular in the portion of the hole
which is highly inclined with respect to the vertical. This results in poor cleaning of the hole and
an increase in both the coefficient of friction of the drill pipes of the drill pipe section within the
drilled hole and the contact surfaces between the drill pipes and the walls of the hole.
FR-2 760 783 proposes a prbﬁle for a drill pipe with a collar which comes into contact

with the wall of the drilled hole and which can remain stationary in rotation with respect to the

wall, and grooved sections which can activate circulation of the drilling fluid.
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More recently, FR-2 824 104 concerns a profiled
el ement for rotary drilling eqg@ pnent conprising a
zone whi ch bears on the wall of the drilled hole, a
t urMgreerrsanths AR -2 $24r Hueancems ta prafilednelementhfor rotary drilling equipment
circulation of a drilling fluid in the drilled hole

comyprrisingda zbee ewhiéh beays @nuthpvedl of tiendriledRéle L8 tiuBlead Sone to produce
adj acent to the bearing zone and to the turbul ence

activAtith Pth8RAtMatidR 0f R drild ?lnddih tRE A ?Bletﬂm tﬁx}é :dlglﬁgng equipment,

el ement and conprising at | east one surtace
i_neld with .respect, to the drillin xi s, wherein ..
and @ leBB6n Phad painESHTTE e Boaring e c 18 B8 itges eane extending i an
_aig.e axis _of the profiled element in the direction
axiah girpeitoniafshe pradileshelementoand gompmisingsat\east oppostirface whixh is inclined with
the profiled element in the drilled hole. That type
respedt tdehe drélling axisy wherdirsthe insdriaiidroline trdni dxial ?Ieﬁﬁtrhdves away from the axis
However, there is now a need 10 to provide drill
of ttt profild aMihédt iakiRe BRdciof hVihy FoRPHSHom B/ldy | iti
and designed for drilling at g"consi dé.rr%bl eotp'dégﬁﬁgérgiﬁgbosmon of the
e =Yg tures. The invention ains to
prof?%%?lg{l}ght et%s){h?l&%??%% The drill string elenent for
drilling a.hol.e with circulation of a drilling fluid
ar gjﬁ‘ﬁ{u‘Yg%PE He\@f’%ﬁn%snﬁmé{ S%tﬁ?a&toa}’ uatl segentlyp ilaweverothiere is now a need
the bottomof a drilled hole towards the surface 15
to proyidsrdrdlesrings whightare pertigalady robush gnmltifigctional ed designaf for drilling at
the hole during drilling, the bearing zone being
conspiecableldepthwarnd & condiderable deparhdess Wi th at | east one
bearing section with an external dianmeter which is

QVEHéﬁfvehﬁkﬁﬂajHéQo(i’ﬂn?fm"é%eﬁfuaﬁbﬁ other portions of the

el ement, and two activation zones substantially

di ' .di d d .
GorRE P sk \EmBRCIE BAUERELE St RARERARS AR AR around sa
es whi general |y

conprising.a pluralit f groo h ar
clemfd fad o 2 dEpcliod’ Sieviigofrom e BRem ot 8 Ariiody Belgripwards the surface
The activation zgnes are integral with the bearing
comprisad at lepyt ongzape ker besriag evrihe wall ofithe helgi dwesing elrilling, she bearing zone
_in the formof a convex rounded body of revolution,
beingjpropisied dnufssixternah sarficalwith sit leastmnefbetting kexsioh vgth an external diameter
section and adjacent to the bearing section. The
whiclgis gleatsettiah Gl dahRtdrafalbthal pdriiohd 6f e dniht SBELtWd hctivation zones
and to the activation zones. Adrill string el ement
bsthfal G ddjdck RS it ddAe Gl ' bl -
SHbS fl uailg ajr gundogha‘ibgé&flg e g%eh%tg E?ﬁgcﬁ dﬂﬁ)sggadﬁragétdkgﬁ&geam of the bearing
A omthe bottomof,a drilled hole.towards the .
zone, S A QS oORbRE B o Bty Bieyes st 4 geyerily batical i shape
h i.gh i1l pi [ hol
aboutathe %?c}/syoiy\sealicg e}err(ljernlt. Thgla%tewgt%;t éo?lgs %?ed in%eg?glt gv?tlr'xn thé) bgaring zone. The

bearing zone comprises two guide sections in the form of a convex rounded body of revolution,
disposed upstream and downstream of the bearing section and adjacent to the bearing section.
The guide sections are tangential to the bearing section and to the activation zones.

A drill string element for drilling a hole with circulation of a drilling fluid around said
element and in a direction moving from the bottom of a drilled hole towards the surface, forms a

connection between a drill string or a heavy weight drill pipe section and a bottom hole
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3 assenbly. The elenent conprises a first end
conprising an external surface dith a first dianeter
and a é,flﬁma e thread, a second end conprising an )
ASEIRRXY  410C SIFFIERE EOHBRE ¢ T Stad omnaisingeancaxteapal surfageewish a first diameter
thread, the first dianeter being |less than or equal to
andheefemeteahrtadi aseeond enditorhprasing amextemaksurfaeahivig @8edone diameter and a
wal | of the hole during drilling, the bearing zone '

méleithdad By fitke diamdtér Bling RASthaR e eguz’ﬂ Q@gﬁ%&fﬁxﬁgﬁiﬂte& at least one zone

with a cylindrical external surface an
' I ' | s.ar.eate t han the. di aneter .
belh R e WAPOEEholl tithd GiBHEhE brerintiha Aiigk provided with atleast one
activat.i on.zones. substantially adjacent to the o
begring sacfjon Sid agydindries sxtsamal sutfaceandanidh ap oxtemakaipmeter which is greater
the bearing zone. Said activation zones conprise a
thast theadiamgten bf graoothes pottiooh ofitlee glemenglang tvel dctishtidmzones substantially
shape about the axis of said elenment. The bearing
adjaodret t6 AIKPbéBRY 010 agidi dishoSar ipsdREm! dhd! dfvisBE4th Af tRe bearing zone. Said
convex 10 rounded body of revolution, disposed
SAROh RS ARNS bR ' | 08 ;
o adj acent to the begrl ng ggg%%?ﬁ?g@gélhg&g;%%géer etl:lglll%%én shape about the
to, the bearing sectjon and to.

re tangenti al t he
axi3 g, <ot Aot TRE beie Zoe cOBPRSeS WY BHES apclioan dn the form of a convex
' s not_only conmponents of the drill string (drill
f°“§‘5§@ ody étfcl)e,"o%‘ﬂfmaﬁ’éﬁoﬂeﬁ dInsBaam | andedawistieamorfs thef bearing section and
said conponents such as .tool joints, for exanple,
adjagring Ito theShearing Isectmnt ik duitle stdtipne mekstangertiab tadthie Bearing section and to
pi pes using any neans such as by wel ding, for exanple,
theatvattunclonad.| ow the drill pipes to be connected
t oget her by makeup. The ternms "upstreant and

" doyps Hn%a@fillaﬁrél??ﬂgxlnﬁgls ’?‘{'x&mg %E€5nlg gofg ﬁn bd &5hb ﬁﬂll%tn'ng (drill pipes,

circul ation of urd rnt ul'ar ‘space
f e. el t. Except if otherw se,stated;.th ,
ctc Gt R, Yo RIBR o R spldL oo BinpREtts et o g oinge or example, which
deill 2Q string including both standard and heavy
ma, F@H?cb&ait? Fhepf%"g*é §.rfl thﬂ&l}xam HSIAE apy Seans sichias by veldiag, for example,
the static and dynamc loads in rotation are reduced,
andywikich ilew theedrfhpipestagls enpneeteditogethet by ngkeupt t he
string fromthe well are decreased, the capacity to
t r afisaritérmse gpstreann” sarido Sownssticam!” eas @fed thbrilebfer So the direction of
pul | -out capacity is increased, the safety mnmargin for

circQl€ibn e BEIIRG ARG iPHeanAdl cé frolifd HRelerhdifg. Criti cal
buckling conditions are reduced, 25 the fatigue

qur a 2 é%g&g??elt %tg{eg,ﬁlﬁeﬁgg{xlr“?ﬁgoﬂpé -§eét{$ﬁ{-’ %?e%%g’thé%ﬁion ‘of the drill
string including both standard and heavy weight drill pipes.

The Applicant has established that the static and dynamic loads in rotation are reduced,
the axial weight on going in and pulling out the string from the well are decreased, the capacity
to transmit weight to a tool is increased, the debris pull-out capacity is increased, the safety
margin for over-tension and over-torque is better, the critical buckling conditions are reduced,

the fatigue strength under alternating flexion is increased, wear and abrasion of the drill string

are reduced, the working capacity in debris when pulling out is better, meaning that the risk of
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are reduced, the working capacity in debris when

puIIing out is better, nmeaning 4hat the risk of 4

bl ocki ng, i s, reduced, the nechanlcal integrity of the

bktqlf?fhgala é‘%i"e% e meehanical integrity &if tetthiqeded gQrm@gtlons is maintained well, the
hydraul i c pressure drops are reduced, nud and debris

hyftaplic pessure deops anel rddneed) mid amd ¢gebris\vilaw bétyer apdindsthe@rill pipe, wear by
of the internal wall of the drilled well is reduced,

ablabRh & fitife itdrAdlGPall SFME PR veLE RGedics Sthex%fls §tlht%5 't@fiction in the risks
due to differential pressure, espeC|a 1y wh
t han t

ot SEOREH 5 TS e 5B B PRl o vt

pressure prevai
dur| rilling e ri.sks.of the drill pipe section
aeﬁeﬁwge areﬁaa ing d thegnefetialy Fos expmplertegl |dpring drilling, the risks of

reduced and the surface qualities of the walls of
thetdrdll gipelseetibnhjetneniag eluringaqmedout/prdeddute miepgreatlyyreduced, and the surface
conprise at | east one el enent as descri bed above and a

qudlities ofvble dells of B drille@HdlOdtt mpovedd of said el enent
which is free of a thread. The tube may be welded to

t heﬁ 41 %ﬁﬁrﬁg cgﬁx Fisd ﬁf 138 o:%aélgm@ﬁtegge@éscnﬁé' Ql‘f ve.and a tube welded

ned froma aneter pl ece
ver

e T BS54 B SRRt BT HEH kB S5 e ot e

machi ned and of the quantity of machining scrap. Said

clemgal by HicHer feid elsmert maybegnaehinask from azshod, lrgeediameter piece while the
long. The drill pipe section preferably conprises a

tubé anayehaye aporailendianfetaly fekhltipg frea vasy shbstantidladduction in the mass of metal
above, for exanple at |east 80% preferably nore than

to H25%achinedr dnld| ofRhP GuAfity bPMaCIARRNRSBFAPOfSaidl shdr @bepﬁﬁyfb% of the order of
descri bed above can benefit fromthe effects ment i oned

03?@?\‘:% eT drill pipe section may conprise at |east

1t dr| II pipes. Adrill string stabilizer

for cul a n of a
T &%{%‘Laﬁ% Bl Srglsihl EomAtseH A Bken roBorioh of il pipes as described
fromthe bott mof the drilled hole to the surface nmay

aboye, ¥ exasnplo @t loasy 806+ prsiveably more dhany2ype; oy ol nlpesw:l composed of
of the hole during drilling, the bearing zone being

drilppipes de desdribad sbove asn bemafitbfeemi thg effectsi wentined ahove. The drill pipe
external dianmeter which is greater than the dianeter

sectivh mbpcahprise ap wabt topadidcentdrilbpipkd.| i zer, and two
activation zones which are substantially adjacent to

they REfri SMBz&er ghﬁﬂlgsaeﬁjolb’ Rt GRAARY &(b"mﬁlhg #id around said

of the bearing zone, sald” activation zones corrprl

elenfkn? Ln‘i'& E'L I%fec?lfﬁn %roﬂl%vﬁg‘m%]é 85{10%1 or na%rll%ldll%leht%lthe surface may comprise

shape
at least one zone for bearing on the wall of the hole during drilling, the bearing zone being

provided with at least one bearing section with an external diameter which is greater than the
diameter of the other portions of the stabilizer, and two activation zones which are substantially
adjacent to the bearing zone and disposed upstream and downstream of the bearing zone, said
activation zones comprising a plurality of grooves which are generally helical in shape about the
axis of said stabilizer. The activation zenes are integral with the bearing zone. The bearing zone

comprises at least two guide sections with a convex rounded shape disposed upstream and
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25 axis of said stabilizer. The activation zones are
integral with the bearing zone.5The bearing zone
conprises at |east two guide sections with a convex
dowgsirepsel o Hgpkearing seetian anskadiacent tmthesheadngusedttionatef guide sections are
the bearing section and adj acent to the bearing
targentialow . thé headng dectdACAdOns R &tivhBoid ebhdsal Clreulhtiéh grooves which are
bearing section and to the activation zones.
| . q n .
ey haICHPIR SEPENS D E AR (nPBACHA LA BB 48 extermal surface of
thqr? t.he external surface of the bearing zone. 5 The
o1 BEBRE°Svention will be better understood fromthe
follow ng detail ed description of some enbodi nents
whi dife aresenyiipeantion willybedtettarnderstoad fiomdkafoplowingdrtailed description of
are illustrated in the acconpanying drawi ngs, in
somb ieatbpdinteinguwhich drs giveritdewry efinod-litnitlihg kkangplee€and are illustrated in the
(conponent of a drill string) conprising a threaded

accoORIPARGhL UrfViRPE M whtckeach of its two ends; 10 Figure
2 is an axi al sectional view of the drill pipe of

Figure 1. Figure.3 i.s a sectjonal, view alo =3 af .

i our e 1FiEuEs 8 e Ry RiGE Tl BFE GPiaPadh 08 ST giing) comprising a
Fi gure 1, Figure 5 is a sectional view along 5-5 of

Fi gure 1{hfeade1§9‘fn§3°83rie§e'%e‘§éE?arcbﬁﬁlltS\VW@ﬁP%ﬁ;ong 6-6 of

Figure 1; 15 Figure 7 is a partial detailed view of
Fi gur e 1FiguréR2 gumeax@alissctionphviewadf thkedrill bipd of Fepmre;
Figure 1;  Figure 9 is a partial side view of two

el ement spRlrd R LRUR Vgﬁg t idel1- DI pes;
Fi gure 10%irs a partigll%isi e§1\??g\?vjcl)\?“tq&%}eell’enents on
Figure 11 is

the coupled epds of .t dri |l 0, pi.hes;
a side vi&W%t 54 s&???’\fl\ﬁ ik %}Pn%nzf%géffgg?feﬂeari ng
sections; Figure 12 is a side view of a heavy weight
dri || *pi Pigusg 1 is arsgotionsd xievwngjone 813 efifigure Iri gure 13 is
a side viewof a drilling stabilizer with bearing
sect i ensFigure 6 is a sectional view along 6-6 of Figure 1;
e Figure 7 is a partial detailed view of Figure 1;
» Figure 8 is a partial detailed view of Figure 1;
e Figure 9 is a partial side view of two elements on the coupled ends of two drill
pipes;
e Figure 10 is a partial side view of two elements on the coupled ends of two drill
pipes;
¢ Figure 11 is a side view of a drill collar with four bearing sections;
e Figure 12 is a side view of a heavy weight drill pipe with four bearing sections;
o Figure 13 is a side view of a drilling stabilizer with bearing sections;
e Figure 14 is a side view of a connection piece usually termed a cross-over sub;

and

e Figure 15 shows the connected drill pipes of Figures 7 and 8.
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Figure 14 is a side view of a connection piece usually
termed a cross-over sub; 25 argl Fi gure 15 shows the
connected drill| pipes of Fiqures . 6 As can
s can b gesroin Bizbess 10 12hherarafledaiilbpipe I ip gpasrally Srmed as a body
generally fornmed as a body of revol ution about an axis

of Zvehitioh aboltsdreatis 3l whicle sutsstantialle sorisnieutel thel drillingxxis, when the profiled
when the profiled drill pipe 1 of a drill pipe

dnﬁ’ ?ﬁé PRf LD p@@%e&%nvisqg tROSdrVice %ok%hqﬁ% é!rﬂllle& q’lo}:? produced by a

e produced tool such as dri
2|s heax

f the dri e, axi
tOOE’fUﬁﬁ* ‘?rﬂhgﬁfi“@ot‘iﬁ‘e s 1 of s B0 G, “Tho s oF 1S of rotation of
drill_ pipe. | has a tubular shape; a channel 3 forned
theecbﬂbplww&gtfaht iThe ipyolalod idadl pipa|1 b@d@twlafeshémta ¢itannel 3 formed as a
provided in the central portion of the profiled drill
subptaptially. cylindricalrhpdyexftrevobhitidnig paevided mitthe oentfal portion of the profiled drill
particular the drill pipes of the drill pipe section
piptlil ustrated in Figures 1 to 12) are produced in a
tubul ar shape and are connected together end-to- 10

endT hc? xflp&he?&s Sl rdrﬁlegth'hgs Eﬁp&ﬁ?%}%nﬁ Bg)gg‘ %ltlfpnc%%l pipe section

ensi on and co
cent far.circulatiqon of drilling fluid from

IIIUftsaﬁe %lgfltesﬁ\ t0d2) prrrediced B¢ thlidar Shpe R argcoppegifddogether end-to-
2 between the surface fromwhich drilling is carried

endgsuch dhathibeiprentah ehannpls 3 dw¢ Ipositiones én wntnal exiension and constitute a
drilling tool operates. The drilling fluid or nud then

contihs@s dentrilispacnfoulcirtulaigmacta deflingdhhid Gowep td bettova) ds indicated by the
of the drilled hole and the external surface of the

arrd¥ 4! df RERS 21Betd8&] tHRSurfaBE rRfY RWCR- drilif¥ id darSdd 6o T bottom of the
conprise drill pipes, heavy weight drilT pipes, dril

dnlfeﬁl llo"llé' ﬁfhex%ttﬂp 'dh'll(f}g t%op é%&gtgye%&ée ggﬁml%-rﬁ\ﬁd %'i‘ éllx q {ﬂ'eﬁ) ?i%es in the annular

are connect ed

whi ch const j antla or
spac; Qemder e ig Vol dhBe %ﬂ%ﬁﬂ]@? S dhe 8¥§GFI‘ ?s%fﬁq?gof the drill pipe
As it rises outside the drill pipe section,
sectifiiy, |Se¢ giom di A ehitlh siring mah cPHpFipg il ri@pesz@eg‘éws@bé &rill pipes, drill
formations traversed by the drilling tool to the
collansy $tabidizéns am oonnedtiods.i Mhiendyill pipesarei @oinected end-heentt by Imakeup into a
pi pe section is designed to facilitate upward

driliCpip6 ¥batonowhieh cdhstithicdd substastial ortehen pRpOHRANtRACSS the length of the
between the drill pipe and the well wall. It is

(hﬂgﬁﬁhéable to entrain the drilling

As it rises outside the drill pipe section, the drilling fluid entrains debris from the
geological formations traversed by the drilling tool to the surface from which drilling is carried
out. The drill pipe section is designed to facilitate upward circulation of drilling fluid in the
annular space between the drill pipe and the well wall. It is desirable to entrain the drilling
debris effectively and to sweep the wall of the drilled hole and the bearing surfaces of the to -
facilitate the advance of the drill pipe section inside the hole.

The characteristics of a drili pipe section and more generally a component of the drill

string contribute to the fundamental propertieé of quality, performance and safety of the general
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debris effectively and to sweep the wall of the
drilled hole and the bearing surfaces of the to
facilitate the advance of the drill pipe section
driflingipreceshwhpberthiv® dumagdhe dalingrphasdscpropdr ar daring Iphases when tripping
pi pe section and nore generally a conponent of the
is ¢hirtiéd outsbétivegn TN botkdinta@d tthe tsifadell ndﬁﬁi%?bdh pﬁé@l@&{@i % hydrocarbons
of quality, performance and safety of the general
dexﬂﬁldshh@&eﬁ’t‘i&?@ﬁ&aj%@ﬁ&%ﬁkﬁ lafe ndpeitld! rﬂgreté?)?ngpq& ddd 248 subjected to ever
phases proper or “during phases en trrppin I'S

carr.ied out, between.the bqttom and .t he surface..
mog, SHiRe EF0lRRSELEANA ANt URSTHYe BXAISAONS BFiaAtiag pRspected at depths

creation of trajectories which are nore and nore

whichrase squtimely eves 4skipj angdtas dorigontelkdistanessewitk respees to the fixed installation
geol ogi cal conditions. Currently, hydrocarbons are

whichintgy ¢xcespenkédmetreddept hs 5 which are routinely over
4 km and at horizontal distances with respect to the

fi xege iAppliddd: lab MRteriitiedthAPeeNEQRHicHE Ind ih _@ﬁﬁ{ié gﬁacfacteristics at the

The Applicant has determ ned that the nechani ca

corl PG SO ARL AT B AR il e bt e vy

the dri)led hole ortant,

. walls of are very i . In )

impogERt (i fack thy RGNS i retakion Aesh iy ranslatiqny agsinsh heowall of the drilled
agai nst the wall of the drilled 10 hole. The friction

holg allbe riatiopwabses shasy but heyiesbeless ggnifica weanefitheabntpoarents of the string
conponents of the string and relatively rapid wear of

andtrblatively Irspidfwedah ef thel walkhfttht drillé®Bole] te@lting i@ hn increase in the diameter
increase in the diameter of the drilled hole and an

of th&afifas Bolehinli NG MOl i¥EInQhe SRS MELER WiBYh H{??\Oﬂgﬁegtgb& considerable

consi derable for very long holes. Further,
[hc in i ss of . ri t ween .
for G5, 1oy HRiisn “EARE, RShAE RE A S, Jo A HESDof Gffis between e
) | i cant . has. devel gped a, novel universal profile
dﬂl@ﬁﬁe# aé‘gﬁh‘?/gf‘i}gg%?t volley  reduce the axi al

coefficients of friction fromthe bottomto the v
sur¥hgcApakieant hgendereloped parevel amivessal (paefilgnvhighdcapf very substantially
rotation while allow ng dynam c cl eaning of the entire

reduceltiee akiali cogffitientd offpiction frothetht bottdmao tindf suaface and frdmahe surface to the
of debris which may be produced during drill pipe

bottSBC hh@Bf BéthtiorDWhile allbWeng dRNAE @fdahigCGMhél leAfifel KoM Mring drilling and
reduce wear by abrasion of the string and in

destg%ﬁ%ﬁ g?%\g{ﬂﬁ%}d}fsidf ldgt?x?sl ?fggzﬂhng%g B%gfbgg@éjd 3&%&%12?&% section pull-out

t he rasi on.
i e Bl SR Lot FE 35 50 Bt e a

pipe section and reduce wear of the walls of the drilled hole by abrasion. The profile can also

prevent contact between the zones of maximum stress in the made up connections. The profile
means that the service life of equipment can be increased, and its mechanical strength during
drilling and tripping stages is maintained.

The profiled drill pipe 1 may be produced from high strength steel in a monoblock form,
or it may be produced in sections and then welded together. More particularly, the profiled drill

pipe 1 may comprise two profiled end sections 6 and 7 which are relatively short forming tool
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nmeans that the service life of equi pnent can be
i ncreased, and its mechanical srength during
drilling and tripping stages i s namintained. The
joings den ¢ampeeting drilppipes andrayrenseal splercseation 8 with @;lﬁngth which may exceed
strength steel in a nonoblock form 25 or it may be
tenpnereksodtbn welded tagethsr. alihle téntral yeekide @ hagkiveeadn exbdimnal diameter which is
particularly, the profiled drill pipe 1 may conprise
smﬁlﬁ!g maPkhd efd %9&10?@”!‘"%&50@8?‘ tHe méc&nﬁﬁff‘ s{f‘ﬁloﬁtg Yok the short end

rt formng tool JOIntS for connecti ng

nd a.cent rsectlo 8 wth

secfpfER: TapmoEnbi ?{yeﬁ SRR Sheat PoRuHRAR, Maphining chips or
central section 8 may have,an exter_nal, di amet er whi ch )

turpiggs. Jalis srannefa contderblydughar gaateriat yinld dnebtaineds Thpgentral section 8
| ong central section 8 fromthe short end sections 6,

may be am thei fonnfof agnbd withedknbstantivdlyaconstant lodfre wad twith d substantially constant
particul ar machining chips or 5 turnings. In this

extéBalN@ameRr ingledigikdér BF BRedrilNpiHe rsééiony | RIssiblySwith an excess thickness
obt ai ned. The central section 8 may be in thé form of

at tf?e %ﬁé?%e%ﬂ. IIhP ls@ctt%ﬁpgtaﬂg b IfA ?11‘(8@1‘]%}112&&1&2 QF §a1§ ggctf%g P afid 7 by welding.

y constant nom n

ter of .the drill e.secti ossi bl an
exiﬁgenﬁfﬁ? 06 @gécnpalpntbﬁbpvé R 30N e 15 endtlng gfitpn 6 to the fiee
7 to facilitate connection of said sections 6 and 7 by
endyad] the septionry. g Elesegtion BH{éraale ¢dl jeindreopuirises ¢ ferpplg epnnection portion 9
fromthe free end of the section 6 to the free 10 end
witlhfin ekerrsd ahindar GylindHealsacthéeocontpridiegaberet roVided with) a female thread 9a
conprises a fenale connection portion 9 wth an

for BXREAGH toPdleAhread lof in’éth@r@irillsgibf: AC T HequRAleShread 8a Af¥fybe tapered, for
prowded with a femal e thread for connection to a

i P AR P b SRARTI  fe amtcn
pateﬂgﬁwzg%?&@@ b, 10T 3563 SHTSE ) S0 i, consines

513 840. The connection:paortion 9 constitutes the 15
freerqnd of dhiendrseetin @ afithsskilimpe & of the dril | pi pe 1. The
end section 6 then conprises, on an external surface,
an Het envdhitseadivonz 6 rtberl @canprisess tano amlextareall sfrfagdi ath acgvation zone 10 a
shown in Figure 3. The activation zone 10 conpri ses an

sectionaPiited of stidhaiseshotvnCin Figuleah gt iaativitiont Reneedd esriptises an external
cylindrical surface of the connection portion 9, but

su WRRKSs Fande gtr{alsdo' BB tex it HindiBGE Sreidel b ﬂl@so%ﬁﬁéctitoﬁ portion 9, but

e external® diameter of the“connection 20 portion

mayzg%vg ail geréfgﬂ)&?\??%é]lg%re)(eitc?slfsg\?itlt\ désgfa”&tt%rthe eQFen?a? tdlargétep of the connection
portion 9, then an increasing external diameter. The activation zone 10 comprises a plurality of
grooves 11 formed as a helix -and. having a general shape (including an inclination) which
encourages mud to rise in the direction of rotation of the drill pipe section, said direction of
rotation being shown in Figures 1 and 3 to 6 by the arrow 91. The grooves 11 extend axially

from the external cylindrical surface of the connection portion 9 to near the end of the activation

zone 10. The angle of inclination of the helix of the grooves 11 with respect to the axis 2 may be

in the range 7 to 45 degrees.
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grooves 11 formed as a helix and having a general
shape (including an inclinationy which encourages nud
to rise in the direction of rotation of the drill pipe
sect]ilh(‘}ﬁ’,‘m%\ @F@’F reseeYes rﬁo‘Fombe‘leétai Rovitigne il hgy “éﬁiloa/vdeqrgasglg diameter with
Figures 1 and 3 to 6 by the arrow 91. The grooves 11

respretdn thezoeinaedtipn portion 9,fem aamular hattom il brdsheralengthr éndes inclined portion
of the connection portion 9 to near the end of the

1 laohi thakideroppBsito e thkdeonhb&icEdrBoR 0 iHaR rkiddls i
hel i x of tI%% grooves 11 w % h %sgect tort}%g{sat%gs?%erﬁrg)?lmeter of the

R&tiol T egrees. he tom of. the )

ectifatich 2ohc) 1. DRl Beckls ARG B6Rmal syl of Ut ifiBomgpre 10 i located
dianmeter with respect.to fhe connection portion 9, an

substaRhALY o e Biclined Boions hi of fingoevarld- aAsi assl beneeen in Figure 3, the
portion | Ic on the side opposite to the connection

grogyes i bhave mhensymanastieal priofleekt dhrenfirmdpfimesceop ofith A obtuse angle with
activation zone 11. The annular recess in the externa

respact fiadie ettetnhk caldidrical s@tfaczostethd QictisatlRC26rRA1Pon one side and an acute
substantially at the inclined portion | la of the

8RR obbosiftSsi8ANTRE ! | | : veg. 11 .. .
o oS ife LA 2SRE RIS iy Frodidell 5 b4 Swalling side of
ct to the ext

' .angle wth.re roal .

the fhddveSlh BHHERHi I Bishlop e ec il o sfetBriaTay 50N kel be recalled tha
sj,de_and an acute angle on the opposite side. The

a dBLILR‘Be SORY108 IRYWRYS HHYRA HeEptalion inethsaseresdigection in order to prevent the
trailing side of the grooves in the direction of

threadechioins frofm wiseraiving! The pbtuseanglemr¢ddedun &He) fronttsid drl leading side of
be recalled that 10 a drill pipe section is always

the drdovesnisidesigaédio fabilitdie thy 5 MBIdNhicht igfdbvied 10 48E gtddves 11 provide a
prevent the threaded joints fromunscrew ng. The

debA® i iR Rl ; . tide or | eadi ng
Si %jéé)%glfn%q?%(gmgr%\gvtgg%ls (fgg%%{é%n?cr)ﬁlgbi litate entry
of .1 d_i h roov.es 11. .The grooves, 11 provi de )

 elbld el e MRAUER ahle 10 Wb SRRl 8050 Tt in 2 mumber

. rofile. Mire ticularly, the actjvation zone 10 may

in the_ e vge o ifth Hob PEEwRls ey T he @xial iepeth ofiibeipartianel 1a may be in the
range seven to ten, for exanple nine. The axial |ength

rangsfl Ot te/Oamy, prsenablyainithg rangeild toHé mma foreexbple3F earnmiThe axial length
preferably in the range 35 to 45 nmm for exanple 39

of thementhlepcatiorall 1b anagthe inakhe tdnge Sao0ahmp preférably in ke fm%e 10 to 15 mm,
be in the range 5 to 40 nm preferably in the range 10

for dx@mple NMinm.  The 8x@8vN @f ke AP pdARNANG! v@it@kesﬁ%:étt@ Ehé: a}xrl]s may be in the

first portion | la with respect to the axis y
angh 30 09y R AL PR Yo o8 B kB0 HRe gl 1 o e

portion 11c may be in the range 30° to 60°, preferably in the range 40° to 50°, for example 45°.
The fillet radii between said portions may be in the range 3 to 10 mm. The depth of the grooves
11 may be in the range 5 to 20 mm, preferably in the range 10 to 15 mm. The acute angle on the
trailing edge of the groove 11, complementary to y,, may be in the range 50° to 80°, preferably
in the range 60° to 70°, for example 65°. The distance d1 between two grooves 11 on the

exterior of the activation portion 10 may be in the range 20 to 40 mm, for example in the range

25 to 30 mm. The activation zone 10 provides a mud and debris recirculation effect during
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20 portion | Ic may be in the range 30 to 60,

preferably in the range 40 to %@, for exanple 45. The

gillet radii between said portions may be in the range
driling (rotasions] drppeinpfsirill pipe sesion) end serapesorrhagk eamisrthe ells of the hole

range 5 to 20 nm preferably in the range 10 to 15 nmm
whéththealrilit gpasgtion dpilled outr ai | i ng edge of the groove

11, conplenmentary to y,, may be in the range 50 to 80,

Pr eNek2 BleVdrill Bigel® c6RpHS&s B0bdafing %Ené P oﬁéﬁg@t@zﬁ%urfl&? moving away

di stance dl between t gr ooves on t eri or
f actd vation gorijon 10 may be in the ran 20 to

frof] gl Wm0l Bortith, OF Tk eqrhggaine 2 fdnegema B porion 13, a centra
activation zone 10 provides a nud and debris ]

bearipg pprignakd 2\ agwide pogion iy Inghe dirpetionrnf flavos af dgHig mud outside the

_drop-in of drill pipe section) and scrapes or back
drilt pipesl.tthe guidd sectibnt leishddvenstrotanaridithedsiiidld stibg 15 is upstream. The
section is pulled out. Next, the drill pipe 1

beafifgTR6heS EB iy A& lah Ax 7P Mg lio Othe idrer @£ 1581t8 3110 5‘%&11: freferably of the order
nmovi ng away fromthe connection portion 9. The

PN YoM Aely ri i de,portipn 13. a .

of REX, PmAE " S e R LRy Dot o DO Ghi B sidie P copinarical bocy of
In.the.direction of flow 5, of. drilling d outside the

revafi i fxtefiil Simoier wBich isrreaser G dh s¥ieEBcbaRRLer of the other
theO%ui de section 15 is upstream The bearing zone 12

portigns o heedrilhpiggilal |1 ength of the order of 50 to 110 nm

preferably of the order of 70 to 80 nm The centra

bedrtiereg tepoal tshape df4hé guide sédiwns hapad 0F ivastytdundéd oy of revolution, for

body of revolution with an external dianeter which is '

exarfipRabRidal 'epivdl b@ eRips6idaR | THH ANBE Sértishs DEnPidsle exie?nauy tangential to

portions of the drill pipe 17 The external shape o
' i ONsy 13ang.. 1.S: asSyA: nd. d f
e S el BRI LRI g 531 S Wilentl o he et

el lifpsoi dal ,. The gujde;porti.ons.13 and 15 e . L
surt g ot HRERiHY oo gane 0 11 Eoick QoI Fark etmalgiapesntinbie the sctivation
12, The guide portion 13 is externally tangential to
zone He deseribech helows They keagBr of the bearing saction 140ney b of theeorder of half the

gui de portion 15 is externally tangential to the ‘
lengthoofi thebéaringZone dde Thé giseqrortied Bedndvi 5 Mg edohrigl a déngth of the order

the bearing section 14 may be of the order of half the

of alquagenoDthet lepgthest ihebeafing zdRe 1ZhelnOMb dQsePOf hito#didal hape, the guide
and 15 may each have a length of the order of a

. . ri . o
poriB4213 355 PRGOS F0E o2 10 .ty
er

the r%%g{gé t%ﬁe B‘l%é][ :ﬂgegﬁv?{nﬁczuorn\éaff iR p%'tictuli]a? He earircl)gf sesc%on 14, may be
produced in the form of a coating or facing formed from a material which is harder than the
remainder .of the drill pipe 1. The hard material }may be composed of chromium or tungsten
carbide. The hard material may have aAt‘hi'ckness in the range 1 to 10 mm, for example 2 to 4
mm. Said hard material is in the form of a hard coating which may be supplied by a welding or

thermal projection operation (for exémple in a flame or a plasma). The bearing zone 12 is

provided to withstand axial and rotational friction against the wall of the drilled hole. The
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the range 70 to 80 nm The bearing zone 12, in
particul ar the bearing section 114, may be 20 produced
formed froma

in the faorm of .a coating..or facin i

befing. pins | It RAiS WA AF RENTILE RS fier@wite Rostiansnallewipthe v to generate a fluid
drill pipe 1. The hard material may be conposed of

bestimgefifestn or tungsten carbide. The hard material may '
have a thickness in the range | to 10 nm for exanple

2 1 oIt activationdiotle N81dikspaBéRiipsteath D ithe b&ARink Yot 9% ifthe direction of flow
hard coating which may be supplied by a welding or

' Y ] f le | £ . .
of S g AL RO IB bt T es o RERTBIGyet) fugh Egferlly increases in
thei4eTof OF s e GG id i deectusl g i bhe pXlemel shape may, or

particular the profile of the guide portions, allows

exampples baashk eenvgswapit eTke 4dtivation bersr 1 ngprekéts dangenitialy to one side of the
activation zone 16 di sposed upstream of the bearing

guidemertia iSroftthebeliringtohen2 ahd agwonmdct bR ehelsthér diddtoBidpered surface to

outside the drill pipe 1 has an external dianeter
hl \ﬂ%@&ﬁﬁb'&ﬁlﬂ E92B&3rd Bonnectifleit b H6iHP Anfl pi
ve of f}hhg rilling in ?Egé (EZ](I) r e<c:t§| oﬁqgfﬁgﬂegv%n P l%gv\(elevator taper).

a . for. ex I be a.convex ovoid. . .
THERRERBh oI cIBhises & mEARBRY ool di P Ryt ey similar o tha
i de of tge guj de,gorti on 15 of the beari na zone 12
of theeraeyps dd mndcwith qlifferentdimensionye The groovep &7 amaysbe imthe range four to
_to wvertically support the drill pipe 1 before
eightoimeumbery fort examplacitherTher adtivatiompeorde (6| amsatesrthat mud and debris are
taper). The activation zone 16 conprises a plurality '
scoopedtpvresirdulateinid durbipailife (Rogihy deil M), T8 ihéedse the axial speed
10 of the grooves I 1 and with different dinensions.

of tirEE ?}nbtﬂir RAVES thé upBRYealfadtiVvalibe 26 ardOHE dB%s@él%b hetlvition zone 10 and

er, for exanple six. The activation zone

thu§ BRUhGS r&{ﬁghlrerluﬁ]gg m(d,t gﬁeng{cﬁpﬁxaogn t()?}?lg %gll%g(btu ‘EF ith‘%}ix of grooves 11 located

recircula urrng dri
string)..,To incregse the axjal speed  of the nud
doVIS{rRETE 4T (R cErOREs 1 AR ol hentbateof 15 sraavasHe

downstream activation zone 10 and thus the nud
r ech EEfivatli/emprisese dowhgirdaancpartian il dmclose tohthe gride mirtion 15, a central
the helix of grooves 11 |ocated 15 downstream of the

porgoro bitewith 7 cpiydrival boredrh end tub apstichai porfior hec with@\diemdtér that decreases
A groove 17 conprises a downstream portion 17a cl ose

in theddirdtiof bF R BRIV 50TThERlowiisE&Rth zaaftionppfa_tr.hé]’}n lll%ebavr\h 1.t f#‘fbaﬁz with respect

cylindrical bottomand an upstream portio
to o B4R ShishiSln BEFRERDS 40 607 NTag bl 0 hShindn P03 B exampte 45°.

wi th respect . . .
The upstream portion 17¢c may have an angle a; with respect to the axis 2 which is in the range -

10° to 30°, preferably in the rangé 15° to 25°, for example 20°. The axial length of the central -
portion 17b may be in the range 20 to 60 mm, more preferably in the range 30 to 40 mm, for
example 36 mm. The axial length of the upstream portion 17c may be in the range 10 to 50 mm,
preferably in the range 20 to 30 mm, for example 24 mm. The central portion 17b rﬁay have a
diameter which is lower than the diameter of the central portion 11b of the grooves 11 of the

activation zone 10. The grooves 17 may,have a depth which is greater than the depth of the
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to the axis 2 which is in the range 30 to 60,

preferably in the range 40 to 50, for exanple 45. 20

The upstream portion 17c nay have an angle a2 with
greavepd i preferabhe moxé thap twhitirhes greater. t Hee deptlyof theQroave3d7 may be in the

preferably in the range 15 to 25, for exanple 20. The

rariéi 20 td 80%hih, refbiaBlyC RN tHedtang® Q5! 0P8 hih. n%f%l%%%%ichess of the
range 20 to 60 mm nore preferably in the range 30 to

. e . - axi [ _the
mafie el s2h shRMBLG BOuR LG K oy e AR Bhefbord 8% gter than that of
preferably in the range 20 to 30 nm for exanple 24
th%?ﬁnn?ﬂ@nc%w P]z§l geﬁsv?q%ogwlq% Magn gxarepls, o gpevecbeitom diameter may be
which is lower than the diameter of the central
gregter thagror £qbal 66 thetpxteynal siasgetériofghe comnection zonetli8on zone
10. The grooves 17 may. have a depth which is greater

t hafTht lgfoolept N ilfstrufed id Zectivhdn \Fe%u'é 4. hape ah @éaﬂhi@kd%@ i the direction of
than two tines greater. The depth of the grooves I7

ot A e 8045, 2 0y BT 5 Tkt el st o

range 25 to

erial petween.the cylindrical bottom 17b af the. . C .
reflEhe8t 4B Fhilich, 2o 16" B e Ot B Do e side, which i
connection zope 18 described bel ow. As an exanple, the
corgplgmeatapnior anios exaraplerin therapge 50 Gtoct eprefesehly én thegange 60° to 70°, for
to the external dianeter of the connection zone 18.
exdafipde @SbovEE distantd dsbebreed two gmovesoh7 inmayFbeim e¢hed ravgeel 0 to 50 mm,
an |l eading edge in the direction of rotation of the

preﬂiritﬁlk iPitREraages R0 A8 401 hih, Ik ORINPIE 30 MhEin'thé BokeeOR&C!said distance is a
to the external surface of revolution of the
mifrghyation zone 16 and an acute angle on the trailing

side, which is conplenentary to 72, for exanple in
range 60 to 70

t hegrange, 50 to0..80, preferably in.th ,
t or BeERE e Bekvhien oRE Th7bR 2 sedlion S el b Fanfie g igid elevator zone
7 y.be in the range 10 to 50 nmm . preferably in the
92 lawggedz@ Rv gl ﬁl?ﬁqdrﬂgplpéx‘ﬁhﬁﬂ g 180ifiegh and mpwtainkkbyily elevator of the
said distance is a mninmm Beyond the activation
drilling sigtefore hiids eorhestsdtd anotbemdryll pipepwhivh is tangpmsiab do the external surface
el evator zone 92 (intended to support the drill pipe

of thdractivation ohé 16,ahlerna dorrrictibmizoved] Hith hecytingnedl @ktedial surface up to its
the 15 drilling rig before it is connected to another

endWHith isRbd18dd Wh&Eenlnal kRggRt i al to the external
surface of the activation zone 16, then a connection

ZorfRabt b8 PUALITEN RS BT B By, symmercal
to that of the end section 6. The end section 7 comprises on its external surface in the direction
of the arrow 4 a connection zone 19, an activation zone 20 provided with grooves 21, a bearing
zone 22 comprising a downstream guide portion 23, a central bearing portion 24 and an upstream
guide portion 25, an activation zone 26 provided with grooves 27 and a male connection zone
28.

More precisely, the connection zone 19 is. shaped as an external cylindrical body of

revolution fixed on one side by welding to the central section 8 and on the opposite side

tangentially to the activation zone 20. The activation zone 20 is provided with grooves 21 which
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The shape of the upstream end section 7 (male too
joint) is, very generally, symtgtrical to that of the
end section 6. The end sectiqgn 7 conprises on _its
arco oWy falCighi T GBIIPRL.t 106 @FARRIE | 9% ABC oBrop¥eS Al rway dhaye geometrical
connection zone 19, an activation zone 20 provided
chamacthrigicomiewe® Iin sactimailiusgratednim Pigumo Spwhivhnaye close to the geometrical
downst ream gui de portion 23, a central bearing portion

chad4ctafélicd bf YRS bFcRe8] 11U @rd HolwWe s, g%ght@ns}ﬁ%w&aﬁf th The activation
zone 26 provided with grooves 27 an a'mal e connec

one ise tlon zone .
zonzenap o d&'z Sesgéﬁ g ){?uISﬁ }éf tt% [n? %tgx oq‘urmg I9 ing ?drop-ln of the drill
.revolution fixed on _one side hy meldln to the centra
PIP§ SE§t a3y 21d %Fﬁép%r?rgh‘é( AP dhe kole pa difting: g drllipipg setien.
the activation zone 20. The activation zone 20 is
proViegkesd wi thiahsentivns se1Figoresh2 26d artke gmoves @1 edogiprise two principal
in nunber, for exanple six. The grooves 21 may have

portieasTRistehd aF thre R FedRich 311268 1V W8 Grodves 8¢ ‘bbﬁ&Brlse a downstream portion
illustrated in Figure 5 which are close to the

ZIQMFetdr inCle e}&gifslﬁcgﬁbf rt‘leﬂekfefnaﬁ)fsul'fg& gf" Qﬁ: %gnlrg?éno&) Yone 19 in order to

however y shalTower 1n

R Vi ar |rquat n f ect .
%m ﬁﬂ@* E?ﬁfs B e GelBE ¥ gihiPs feie pitiops iR of th geboves 21 which is at
[ 5 pi pe section) and scrapes or back reans the
leaﬂﬁnéaldﬁ thatpf thegvalhef e icppngstipe zarect9. ok othgrewrds,iin the downstream zone
axi al section, see Figures 2 and 8, the grooves 21
21ag trephateen dfithe pgrd)m's Rdlis sybstantialiy flan sBeyhdahe ddwrstrehny portion 21a, the
grooves 11 and 17. The grooves 21 conprise a
grodoRN3t ESMPHRO b iupbireadd pohind? B whitht BenEiie@n®i &leOfo join the external
t he external surface of the connectlon zone 19 in

f o e .
dmg be g{%paé:ﬁg%t%ﬁidﬁggzro: Piolﬁr;el; }tlﬂﬁ'leﬁ\gdr 1(1)188 ha&%% angle of inclination
|ch is at, 10 uaI to th of the
B WA Fiset st of teores S 8THighiSai s e 3@ 3 60 e Siehli S theranee 40° o 50°,
zone 21 a, the bottomof the grooves 21 is .
for exasepla AdT- alhg/exteranl susayoafithe ket rsiansgone 20rhava génsrallyldomed shape, for
a, the grooves 21 conprise an upstream portion 21b

exainiplecogival, beroleemeitt connectiter zdre §%arml theebearth@rodd 22. The axial length of
di aneter of the activation zone 20. The upstream

the BOWhSRAM2IGHIORY 1 ) 49 b%ﬂn@l'i@faﬁc@fa'o k' CO0 RBA, ;S}E‘fera(b%;”lﬂMhE hange 60 to 80
respect to the axis 2 which is in the range 30 to

Iaekfcl:rXbl]S'rhégjﬁxfelgggﬁ%s tl?'c% odedn ﬁ%me:lré' Jfotfle %ﬁﬁgg ﬁ%o;}g.a The distance d;

tern e activation 70

aII dormed s ogi val , between

be“? fs GARBEES B inzd e sl A theSHABAR: ng zome 22, The
axi aI | engt h of . . . )

The bearing zone 22 may have geometrical, physical and/or chemical characteristics
which are similar to those of the bearing zone 12. The downstream guide section 23 is tangential
to the external surface of the activation zone 20 and to the external surface of the bearing portion
22. The upstream guide section 25 is fangential to the external surface of the activation zone 26
and to the external surface of the bearing portion 22.

The activation zone 26 comprises a plurality of grooves 27, for example five to ten in

number, for example seven. The external surface of the activation zone 26 comprises a portion



10

15

20

25

the downstream portion 21a may be in the range 50 to
100 mm preferably in the range460 to 80 nmm nore
preferably again I ess than the nean di aneter of the
wigy ad anereasting dimeRreindthe tdirectioni 8f theamewnS thwm gporioaswith a decreasing
21 may be equal to the distance d2. 20 The bearing

diaféter Sehneeingd v e GRETRAINdiSRbter BRI CohnedvaY SUrtieh128] Ce bottom of the
characteristics which are simlar to those of the

i . | QUi d QN 23 i.s . .
o 2780 2 SRS O U, RS R o it o
nal surface_ of the bearing

zone 20 and to the ext ) .

the 3oty & ohentrah &V EIcHD BIGH, BRR o PoMidhan psieant portion 27c with a
tangential to the external surface of the activation

decressang diametey in dhe digectionaxfrib¢ awowfacEhoowhsiregmapartign 27a may have an
portion 22. 25 The activation zone 26 conprises a

anglk @ aitht éspidct & O URE 22A.thé Mnﬁsseﬂw 60°f ipt&fefaBlyli@thd Pinge 40° to 50°, for
nunber, for exanple seven. The external surface of t%e

aAcki.vati . r{i-ses.: rtion,l4 it h an . A

o 34T A PueR SRR Ao o e S b o e w2 e
then a portio jth. a decreasj | aret er connecting

rangg 1trbn etoeﬁ{ eP ?r\g%'iya‘l‘?e'thé rrapge ihﬂg‘b 8%!,“ 38{ E¥HIPISr40° onThegdiameter of the

The bottom of the grooves 27 conprises a downstream

cenegl pogivm 22 Wayhbain ihecrasge ifrogn dheadismeteri of thhecentral portion 11b of the
direction of the arrow 5, ‘a central cylindrical

groooed dintgpihietdiameter’bf the demtral posidreEIB etht igdbvéd ¢ 7WMThB aRial length of the
5 decreasing dianeter in the direction of the arrow 5.

cenlRE pSAAD76SRLY ROl the ?a.rr??%ai oBYsonaMe g%é‘?et:rgﬁlggh thel3figd6 b 30 mm. The

respect to the axis 2 in the range

-pr in e range to 50,. for ex |l e,A45. The .
axfl BB s bl PR 210,y B inF = 4 1650 dupe Berably in the
to,the axis in the_.range. 10 to 30, preferably in )
rangf 40 1o s, for fvaanz@,e 5B ghme s Aelvasion 2pHe 265a0aPs &P a5 recirculates mud
the central portion 27b may be in the range fromthe
andiehris daring drilling (deon-ina¢f ¢} pipersedtinn).oflotiherease the axigkspeed of the mud
11 to the dianeter of the central portion 17b of the
betgeanthesipiffean 36 andithd dbvensgteamodctivimbon zaret20edndpthng themrise of debris, the
27b may be in the range 10 to 50 mm preferably in the

portion 27c nmay be in the range 20 to

belQé'setil%Lﬁlg{Xfﬂhg tQRes hange 40 to 60 mm for exanple 53
mm e

act|v§t| on zone 26 scoops up and recircul ates

mud,,. and debris during dril]i drop-in drill  pigpe .
SecYieR Mrgosssfeiobe SeEtente & b6 Bipst £huita o i edge in the
. between the upstream 26 and the downstream activation
diregtion o potatien pggge dmib pinessectipn Wtk g obtupangle with respect to the external

circumference of the activation zone 26 and an acute angle on the trailing edge side which is

inclirifidf t& hd £is6f Y heliRQf th Lrl%bvése@md&at@g gb%sﬁ% b grooves 27 may
nm

complementary to ys, for example _with an angle in the range 50° to 80° with respect to the
external circumference, preferably in the range 60° to 70°, for example 65°. The depth of the
grooves 27 may be in the range 15 to 30 mm, preferably in the range 20 to 25 mm. The distance

d4 between the grooves may be in the range 10 to 40 mm, preferably in the range 20 to 35 mm,

for example 25 mm.
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inclination to the axis of the helix of the grooves 21

| ocat ed downstream of the grooygs 27 may be |ess than

that of the grooves 27. Viewed in cross section, see

Fi gUe cennection gooe 8 1psifedrawé thmadtivativom gored2fe hamthe external shape of a
direction of rotation of the drill pipe section with

cylamirizbl bedy afigkeolulié MERPESHnetior Béhee 28 QilstAtompises a male thread 28a
circunference of the activation zone 26 and an acute

e=1a0 -l ] | Fde ' is conpl enentary
P )(/ijff)g?%ée?%;yﬁg’l Aeéd\}m%tsﬁ annégegraéé%e% he range 50 to 80
with respect,.to the external, circunference, )
pr J%P]&k?ﬂﬁ@oriﬁﬂ?fﬁén?‘gﬁgxge BEpitled SlomeRtoh comBrissh & Bearingezones 12 and 22
depth of the grooves 27 may be in the range 15 to 30
separAtedhfremenagh other and achy sumpandel byotvRbadtivatiam gonds stespectively 10 and 16,
d4 between the grooves may be in the range 10 to 40

20 29 efThe alidtyndenbdiWeen &RgBeazidgtoned 12Mind b nfa@rbe relatively large, for
exanple 25 nm 15 The connection zone 28 upstream of

exdnifile ¥Fthe/ BFdePDEZPRE 1560 Q{%B%x?dgxﬁg %ff_ttﬁ‘é M#ﬂs BARG: Blfoﬁ?ed eélgment 1. Itis

cylindrical body of revo he cofhecti on™zone
B FRE PEHE R pBa LA el L AR elioho 6 T 8 The conta

enbqdi nent . shown, .the praofiled elenent 1 conpri ses two o

secten 8, ﬁﬂﬁ% el Y&@ form Qfga body f Feveluon mith & searigumediameter which is
and each surrounded by two activati on zones,

substappallyt smaley than thednadmunpGianeter 26 theTénsl stctiomn@end 7 (tool joints), may
bet ween the bearing zones 12 and 22 may be relatively

be fadfigfted from a eibaMR bankfwithe sobsigitialy stallé@ ek¥erhdl diameter, for example of
depending on the length. of the profiled element 1. It

the if§der %gyg%ttﬁgﬁw St {HR ekatpdl %?&xger%ﬂg Itﬂé ﬂ(d detlofl (f hdd P Pfus, the quantity

I N I st nct sectli ons 6, { The centra
sect.i,Qn.8 ich.is,n the f,ormof a body..of ., .
of FEEKHIR ek 1 Bl Bl B e gt pipe 1 produced froma
sybst anti.al smaller th t he Xi mum di aneter of the,
moveqLi)EO%@gt% nJ&I%éeawsﬁ, M@& 36 togeher, fta% exappple by fidgtion, before or

froma tubular blank with a substantially snaller
aftep ymashinang ticagreoees, of the astizatisinezares anéhdbeforeor afier f@mation of the hard
30% of the external dianeter of the end sections 6 and
reinforcdinertt, of thecbegriag tzohes 12adndP2 eri al to be machined is
reduced considerably conpared with a drill pipe 1

pr oAl ukigidstFih® May b seg boflaki®nkipesTh o $¥sdH &Mer fleménts such as cross-
and 8 are wel déd together, for ‘exanple by friction,

oveg g\{b%r 5 ﬁ’erax} gxée?]%ﬁst%fgrl]@gé% '&hﬂ%oﬁlgﬁ fo? éfrﬁgyf‘zérs a); Blem]ay Pﬁte be added. Itis
a

Ivatio ore or a ormation o

partpculia(%ly advantageous to compose a string and more particularly a drill pipe section from a
high proportion of drill pipes ! ensuring excellent drilling characteristics, especially as regards
linear advancé speed, a low entrainment torque and little abrasion of the drilled hole. The
activation zones lQ, 16, 20 and 26 cause the drilling mud and the debris located outside the drill
pipe 1 to move with a scraping or back-reaming effect, especially in the case of substantially
horizontally deflected wells in which the drilling debris tends to become sedimented in the lower
portion of the drilled hole. The activation zones can pick up this sediment and tend to lift it in |

the direction of the arrow 5 because of their helical inclination and the direction of rotation of the



10

15

20

25

rei nforcenent of the bearing zones 12 and 22. A drill
string may be conposed of drilll6pipes 1 to which other
.l ements such as cross- over subs, or heavy weight =
dﬂﬁ SHme. Jngereraly ﬁrq beapigg zane 12225 praduped fremnapnatsriakwiich is harder than
not be added. It is particularly advantageous to
that efishe eemaister ofy thendrilipipe daand outras Irgdial drickdespispeh that the external

section froma 20 high proportion of drill pipes I
diafiidfed off 1 BRAARY béfibn dduckd BY d6HKIE At 1B8iaPtHiQ&ress is greater than the external
especially as regards |inear advance speed, a |Tow
£ kNl r Litt abrasion of the drilled
dlahﬂgfe(%.%f%@%daeg P&&%Wﬁ%‘ﬁ%’ghgo’ 16, 20 and 26 cause
t he dliilling d and the debris |ocated outside the )
dr i ff leag one gquide, sertion Mt have & taraidahehage. prafarable avitng mean radius of

effect, especially in the case of substantially
moregthiuy 3 man.| prefgesblyemprethae b0 sarminvinderito foren alfliaid bearjng.
debris tends to beconme sedinented in the | ower 25

por At kastanetdadvationl 20ne rﬁu(?l Rave ldheex@érhalVdihmeRr H@SineA9ses towards the
pick up this sedinent and tend to lift it in the
beafthg 864d. On of the arrow 5 because of their helical
inclination and the direction of rotation of the 16
dri string...to general, the bearing,zone 12, 22 is
pr o‘étlg &3 Ofy gmdg SHALC8 T2 h‘WﬁiaE‘r?ng?j ﬂ‘é%&@f‘m&ﬂéﬁapet hat of
the_remai nder of the dri]l pipe 1 and over a radi al
t hi Bknleasthsqfcthe theang pretiontman be in dhearange 2000 3ham, preferably in the
beari ng section reduced, by double the radial
range(tlor@gsmi. s greater than the external dianmeter of a
t hreaded portion of the elenment. 5 At | east one guide

seCTHedengtRf the\tRadng 861 lay bé ARE rarfdeS0aHaBDYnWi plRfedably in the range
mean radius of nore-than 20 mm preferably nore than

70 t6Q0 M, ﬂnBre%rgféFabtlngbegﬁfhﬁh Pad b fraBRAE g%a%gitle §e%\%§{lsé g ne

activation ‘zone ave an external er
I NG ‘ rds_t he,, bearing zone. At .least .one
gui ég@t %h?ﬁ@n%’ya‘c‘ﬁgr\?glyaﬂﬁ bﬁ? glgﬁ Q}Pesefl Ay’ 3@?‘& threds Jp and 28a. The
10 The |l ength of, the bearing section may _ be in the

bearjng zane Jg aflg thgpactivation gqnes 4, f?ﬂpnﬁwg the ¢rild pipge agegelagively close to the
mm The length of the bearing zone may be in the range

bearg zane P3angrihe petifationizbyes 20 ande2q afithe otig drill gipe (distance of the order
nore preferably | ess than the nean radi us of the guide

of lesethah Of¥). m)-i Bewansel6f the divactioh efsseulatiyn Gfoftnnid alid ddbris outside the drill
pipes 1 via their threads 9a and 28a. The :

pipe section, the mud and debris initially encounter the activation zone 16, then the bearing zone
12 then the activation zone 10, then after a few tens of cm the activation zone 26, then the
bearing zone 22 and finally the activation zone 20.

Because of the proximity of these zones, it may be advantageous to try and increase the
axial speed of the mud and debris along these various zones. To this end, it is possible to select
an aﬁgle of inclination of the grooves such that this angle reduces regularly from the most
upstream grooves 17 to the most downstream grooves 21. In other words, the angle of

inclination of the grooves 21 may be selected so as to be lower than that of the grooves 27, the

angle of inclination of the grooves 27 may be selected so as to be lower than that of the grooves
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15 bearing zone 12 and the activation zones 10, 16 of
one of the drill pipes are relagively close to the
bearing zone 22 and the activation zones 20 and 26 of
11 ancb thetangte eff inclinasiopeof(the granyes 1 binayhke splested soods tb dsdower than that of
than 0.50 nm). Because of the direction of circulation

thegredvesWd. and debris outside the drill pipe section,
the nud and debris initially encounter the activation

Zons 8! PIPRAT ARPetRBh AR Reig T (R BEIORE] MR an actvarion
zong A YHSHT0 e SOV IRETRESRNE PV il 90T 15 upstream of an

zones, it may be advantageous to try and increase the

upstizara| bespjag dope 42Hndnayt aetiicptigazong 44 batyeeheaid dpampsioeamn and upstream
zones. To this end, it is possible to select an angle

beafifig iz0a¢és, rsaé iRiguref10t h&@hgrpiey 4% offerd indnedsed Activazioglof mud and excellent
reduces regularly fromthe nost = upstream grooves 17

slipbigtRr tRShalAOMIRd we@m grooves 21. In other words, the
angl e of 25 inclination of the grooves 21 may be

sel gc t f .groQves. . —
27, R0l R i TR 48386 DRloall bl i) 30} an activation
seléct ed soaﬂ}s to be Iovl\fr .than thai of the grqoves 17

zong 110, AN Motk URFLISat | 9eALRS Fnetl ﬁ%dgqnoéq auqn zoge 11 between a
be selected so as to be I ower than that of the _

dovgistseara dearing zomir 32 hngispd upstreany beamng zane B semBigure 9. The section 31
section 7 (male tool joint) conprising an activation

thuZEuepras toovbedringadones aml tha/wmsivaganzdiear i ng zone 22, an
activation zone 26 upstream of an 5 upstream bearing

zong the AisbdfetCohowAl InOPighRN¢1 HheDbNRANeISAEA 1 is a drill collar. The
downstream and upstream béaring zones, see Figure 10.

' 4 [ LVagi n
proflf ApBGc't Kyiis ' AGL BRER: Behi 15; 92, 32, 162 Bach sumounded by
Adrjll pi 31 compri a, secti 6 emal e tool
ac“]’%*oﬂtz)"ﬁﬁgﬁ%?li‘dspaéoéﬁ% g@%‘?‘? g még‘gén‘iég'upst ream of
an upstream bearing zone 12 and an activation zone 11
betlidkhembodigegb Heeal?- Hesprofided-lermentol isrqchegyuy weight drill pipe. The
upstream bearing zone 12, see Figure 9. The section 31
profiladi selementr I sesnprises Hear ibegricpzesesand, 28p 5Acandv 62,i each surrounded by
zones. In the enbodi nent shown in Figure 11, the

activitidhiZofiés B) STETY, 20 angd 28, SU hnd 56 9hd 60 and'é®  profi | ed

el ement 1 conprises four bearing zones 12, 22, 52 and

62,1n RA€ BmBUEIRRHD gPﬁngYe 13, there is provided a stabilizer 70, for example disposed
beneath the lower end of a drill 'ﬁipe section. The stabilizer 70 comprises a male thread at one
end and a female thread at another end.

The stabilizer 70 comprises on its external surface a bearing zone 12 comprising two
bearing sections, downstream 14 and upstream 74, and two activation zones 10 and 16
downstream and upstream of the bearing zone 12. The bearing zone 12 comprises two guide
sections 13, 15 respectively between the activation zone 10 and the downstream bearing section

14 and between the activation zone 16 and the upstream bearing section 74. The bearing zone 12

comprises a linking section 73 between the downstream bearing section 14 and the upstream
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activation zones 10 and 16, 20 and 26, 50 and 56 and
60 and 66. 15 In the enbodi nentjgof Figure 12, the
profiled element 1 is a heavy weight drill pipe. The

begsingfseriéan & el linking segiiongnay havgranmxéarnalgliameteswhizh is smaller than the
22, 52 and 62, each surrounded by activation zones 10

extandl didame®® ofiti b¥arinD Sectinlls 34 and) 4.6 Thavgteifal diathetel Of the activation zone
enbodi nent of Figure 13, there is provided a

10 & He difEent Rom! (R REAIPAiR el BPARAeii PARROR f8 | over

pl pe section. The stabilizer

co i ses.a e thread at. ane, 20 end apnd a femal e
C o Bl il 0C OB irdh Sy pOron, Detaeh BGavl, thread and the
its external surface a bearing zone 12 conprising two
beapiagizong 13 aed p seeond dehiian postion betwgenithgfemaledhiead andithg bearing zone 12.
two activation zones 10 and 16 downstream and
Theipstermabdiaafetdrfof ehetatibabir portéonlia less hikarbtha maxgmamndiatheter of the bearing
conprises two guide sections 13, 15 respectively
zor%elt%?éfeﬂabﬁr 65% 143 the@thé MBirhHmPIEmERE of M RhFiRE Tone 12. The external

earing secCtion 25 14 and between the activationh zone
. ' ' 74 bear | n .
diagycB89 e sk B HOLF b e WEEerton Bl 1R et atameter of the
do t f eam bearjng sectio 4 and the ypstream. 18
Secwyﬁ%r&r S8EHAon herlengeof he, %ﬁ%ﬁ%}é@t x?qsﬂgrhggﬂyaw@ thiyrange 254 to 1219
external dianeter which is smaller than the externa
mmyi aneter of the bearing sections 14 and 74. The
external dianeter of the activation zone 10 may be
di f Flatesritl whidhn 4rb @ererhity helicaliinnhier may beh@ovidéd Whldastnin the bearing
zone 16. The stabilizer 70 conprises a first tubul ar

zonBAR! foUAnARLNERI AL SBINE stAMiIBRE bafteh e fRtePTR ITHE flutes 71 extend at
zone 12 and a second tubul ar portion between the

t hr. - i e o ., .nal
teah 00 e Uit e B el RERLITH, & P uokfroarn YA SREBRT4. The flutes 7
xi mum diranet ef -of. the bearing..zone 1 referably., . . )

may B8 {1 B RARUBHES R ATy B et AbbBieqn e dhiaclination with
12. The external diameter of the first tubular .

respset 14 €18 ey 2bie Geaangs 13him 38t ddganglepof Helinaticsy may be in the range
di anmeter of the second tubular portion. The |l ength of

betwémn thieranplet ebinchnatjpar dfi tha gregvebd li of thhectieatipa Z22mé 1t00and the angle of
1219 10 mm Flutes 71 which are generally helical in

incl&fa@BR JfaHe RrodVedMi7dsthatacti@asdn kdhet e BRI flwtes 72 @Rey ddend from the
to constitute blades 75 of the stabilizer between the

actibAttin®né 10 13 't {diVhfich Zonetd. etk flites 71 may open at their ends into at least a

portion of the grooves 11 and 17, for example three of the six. The flutes 71 serve to circulate
drilling mud; the external diameter of the stabilizer may be close to that of the drilled hole and at
least some of the blades 75 come to bear against the internal surface of the hole.

In the embodiment of Figuré 14, a connection piece Or Cross-over sub 80 is free of flutes
71. The cross-over sub 80 may have a bearing zone 41 similar to that shown in Figure 10, a
male thread at one end and a female thread at another end, a first tubular portion between the |
male thread and the bearing zone 41 and a second tubular portion between the female thread and

the bearing zone 41. The external diameter of each tubular portion is less than the maximum
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| east fromthe downstream bearing section 14 to the
upstream bearing section 74. The flutes 71 nay be two
to six in nunber, for exanple three. The flutes 71
diampies rﬁha@a@nbfzonﬁ dRi which gnawiits¢lf bs meelpewallerahamehe diameter of the
axis 2 in the range 15 to 35. The angle of inclination

drilted/hdie. iThe ireetia afde firlteihdsecordhebdlaghrtions mag bé Bl%%é fothe inertia of the
of the grooves 11 of the activation zone 10 and t

end¥ il tBe E’(gm denld dﬁii%deﬂpﬁ%?xthmgg?ﬁfesco}@( e dﬁﬁ cent to, th the first portion is

act| vat I O Zzone ut es rom

a i Lk B e, A éﬁﬂ{;fﬁ%sﬂzp Sy o0 B Tt of Jhe drill collar. If the
portion_of the grooves 11 and 17, for exa le three of

compqnes} adiacerb ¢ thgtseeormipastion és & beasiyrweight &rilb pings thiel inertja of the second
mud; the external dianeter of the stabilizer nmay be

pordbmsmytbce cldsatto dfat bfithedeavy wdighodsll pipg. at | east sone
of the blades 75 conme to bear against the interna

sur Eadestdilitdrerdn gt 6ros§-8vérrh%b68m9ﬁg ks ch Eh&‘tﬁreoel'\%eenaa bottom hole

connecti on pi ece or cross-over sub 80 IS ree of

aye a be
asséf*an&e@a%%?% cﬁhf’?%a% TomMRe el v € G SBR dlPoipes at s Lower
ead at one end an al e thread at another end,

end, " B3 Smipagtyn SR dDrorrorte S behlb 4 ipesdditgmeen a heavy
the bearing zone 41 and a second tubul ar portion

weight dulbpipe fier stanvard dril pipedf ahdavyt weightduill pyezonet used) which forms part
The external dianmeter of each tubular portion is |ess

of 4 BAl pifecscrtivn ahidnaldill SblirRir @ihother thiapbRMt ifeXgniA Partb? the bottom hole
which may itself be nmuch smaller than the dianeter of

assdoily. Wdrk badichRks, th-gb?(térﬁ%ﬁ IdidrRetdf ofithe {3' ér%ﬁb@%o?ﬁ&?@pthe drill collar

tubul ar portions nmay be close to the ihertia of

ma)egéjﬁxff%r'ex{t '?I%gf ﬁl@pe(?(?e?ﬁe{ls 1%%&?19&”@1 tf?sttt{h?lmzr ;-%E)rﬁgn 8#‘ f.q Istaeblhzer 70 or the

onen acen pOTtI on |

coI e jnertia the fjrs may, be _cl ose
crogicpvepsb B “The el Simtetrof e lodd bl patiem ot fhe heavy weight aril
adj acent to the second portion is a heavy weight drill
pippmg bedilfereniefromathe fextemeal sasaster ofpibe tseemdriubulepottion of the stabilizer
to that of the heavy weight drill pipe. Each '
70 arithbedosszaver 30b 80. dr simaldoeetiotadithaBtherstabilinzts @8 oddinarily disposed within
connector between a bottom hole assenbly (or BHA) and

the Bottbnh hbleRisRenti ¢for @Raplie Ghw Y thloPreP 8RY I ﬁ&leﬁ@sl) dthie!positioning of a
pipes at its |lower end. In one enbodinen

stabﬁfzﬁg'ﬂ) b?% 8r°739'|°gﬁ’% Hgfﬁf?%én ﬁ%tﬂrﬁp?lgé 5 gﬁgﬁxﬁqfl@ %t}f\ﬁﬁ "hole assembly

av pi'pe (or s

a_.h i ght t d
offebsapz«imc Véd !t:%es Fﬂd i g Slg@{(fésﬂmig] E}ggra se %orvﬂfqngrtfhs r({ﬁl string. In a
anqgt her conponent form ng part_of the botton1ho|e
standard configuration (without a component of type 70, 80 between the bottom hole assembly
and the drill pipe section), an accumulation of debris or a “dune” tends to be formed just above
the bottom hole assembly under baqkreaming drill string lifting conditions. The inventors have
noted the particularly beneficial inﬂuence on the evacuation of debris by disposing at least one

component 70, 80 between the bottom hole assembly and the drill pipe section. Further, a cross-

over sub 80 may allow a transition to be made between the high inertia of a drill collar of the
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assenbly. Mre particularly, the external dianeter of
t he upper tubular portion of thg drill collar may be
different fromthe external dianeter of the first
bottera ok aspernlly smd ghe awersnertin [of adreayy weight [deill pipe or a standard drill pipe
cross-over sub 80. The external diameter of the | ower
sectiohul ar portion of the heavy weight drill 15 pipe may
be different fromthe external dianeter of the second ,
tub ' h i ha t . R
cr oSS BRI Bufivel T, 7 202 1 B soBiiriBh a Pfigm portion which i inclined
. Stabil.izers.are ordinarily,di sposed wi.,thin the_ bgttom .
in § glage JUESHHINE e IS Grioahe GRUECER HoRENE GoRe thincligpRan of this plane
.ends). The positioning of a stabilizer 70 or a
withrespectdq the axigbaiug incthosange 3A2 taipQ) prefirpllydm the rangeadf to 50°.
the bottom hol e assenbly offers particul ar advantages
dur Antpaitacpargembhgroopey B, i1Gn31,fXrmhy Eérhpese deendfal pdrtion the bottom of
string. In a 20 standard configuration (w thout a

whﬁﬁ@ﬂ%&n@iub&%ﬁ@al%?%riﬁ%l ReiheeRR, t he bottom hol e

assenbl’'y and the pi pe section), an accunul ation

oh S e 40 AR ab e E e S actvaion sone
strin Iifbin conditions. The inventors have noted

upsfriam ok 2 firgt braging zqne fad j2p iaglivation| zgah dewWaireameof a second bearing zone.
evacuation of debris by disposing at |east one
conplrgrmever®f tignadsivatigreronepsean ofitheskeonddwarihg yommumay comprise an
the drill pipe section. Further, a cross 25 over sub

incliedrpoytical distahtefréh ansadjacent bearidg 7086 thellritoRLSE Whieh N @blined in a plane
inertia of adrill collar of the 20 bottom hole _

inteRREEAPIY AR TREinANRIon! STaREs Fat whh @@s‘?%?\’}b t‘f/gchg Bkisdhdy be in the range

pi pe or a standard drill pipe section.
o r. e n<dl, 27 may conprise a
10 g(g??{Sﬁ*ég%r??géﬁwvﬁw@g%éllgjﬁz%l ined in a plane
i ntersecting . the axis close to the _adjacent, bearing .
zonkhe grpRyVes RE thenartivaiion Fone s trpgmg o thesegpn bearuigAofe Ry comprise a
the axis being in the range 30 to 60, preferably in )
portigedisignigfsomdhe beang 7ane (theyatiaan pbmthiabnis dnclined dw @plane, intersecting the
17, 21, 27 may conprise a central portion the bottom
axisodnd with aHengthiin the pinge@0sto B mnt, i préfesabpairatHeadang® 40 he 60 mm, and a
axis. Adrill pipe may conprise a substantially

centédl Pattin tRObStGIA ob MhTKRES iPd pRaE sitdnaRllE pARIlelUBthd £ with a length in
of 'a first bearing zone and an activation zone

e M ' Reah &Pﬂ? 0 The grooves of
thex%ﬁg@g(?:{ol vat | élﬁ’?ezf?f?\ggﬂgstt rea?r‘?%? t emgécond beari ng

Zo may Cco i se.an. incli,ned porti di stant from ]
£ he s dF oy T 1 AFTiViion gRie fwmsieam of the SecRpd Reqring Zone may comprise
inclined in a plane

a portion the bottom of v?hich is in a plane substantially parallel to the axis, with a length in the

range 50 to 120 mrh, preferably in the range 70 to 80 mm.

The grooves of the activation zone downstream of the second bearing zone may comprise
a portion the bottom of which is in a plane substantially paraliel to the axis and tangential to an
external surface of a substantially tubular surface.

The grooves of the activation zone upstream of the first bearing zone may comprise a

portion distant from the adjacent'bgaring zone the bottom of which is inclined in a plane
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intersecting the axis. The inclination of this plane
vvith respect to the axis may belin the range 10 to
preferably in the range 15 to 25, The grooves of
mt%rﬁf‘é:tlggtth%%lﬁo hegpelingion wilhrespeeide the abdnbehe ihhe range 10° to 30°,
zone may conprise a 15 portion distant fromthe
preferably nythegamget HE th3@6%.om of which is inclined in a
pl ane intersecting the axis and with a length in the

r angRe gﬂnotv@s 8P thtactiVaBb® zofe YipstieahD6f HRNGRL Barind Rffe may comprise a
mm and a central portion the bottom of which i's in

porﬁln?rkﬁﬁgrﬂbﬁ%@hg{e?%& Xceﬂﬁ&%]fullf% 6586 ttﬂg rbgﬁ a%% glcllned in a plane

. range he gr ves of_ the actlvatlon zone

IntegRGFHEE ﬁ@aqﬁwdtwg adenghy &sm&g Hbie 0. ersiprablydn therange 20 to 30
a portion the bottomof which is in a plane

mms ahd @zneniral| supstpatialyl axial tportidrewithiadength tim the tapgeyi hta 80 mm, preferably
the range 50 to 120 mm preferably in the range 70 to

in tBOramge 30 ke4@neeves of the activation zone downstream
of the second bearing zone may conprise a portion the

bot x%f)vé@hdf(‘tge L&tivalioR ZBHAAGWAMRALPSE the!frdt bR 'E%:g&lgfmay comprise a

to the"axis and tangential to an externa surra

u ntial buI surface The grooves of. the . .
porfiof ST ohoBoE diepCheiie 268 1 BOMGR I RIS oReinplifed in a plane
rise a. portjon d| stant fromthe adjacent bearing
mteﬁngng the aps: themneknagioncyith gesnest o dee F"HS &emgaﬁbtfmrange 10° to 30°,
intersecting the axis. The inclination with respect to
prefetablynin the nengeld6° ta23%he range 100 to 30, preferably in
the range 15 to 25. The grooves of the activation zone

upsTHeegtbwds dffike hdtivatiol earid dGVARREMMBIhE 6P be&ehgdzone may comprise a
portion distant fromthe adjacent bearing zone the

f | |
port; RB? frdég e %d?acb{il‘é d?ﬁx%l n&l%eﬁgfé'r gé]\:go(gn 51%5 v%i%ﬁ%@%blﬁ}%d in a plane

e axi s an
WERE %ﬁslawawsﬁy WA B ) TP ena%gange 351049
1%%% gt sqhﬁganaeﬁ o m&@@g%@@%%ﬁ& gml‘@ pogy, preferably in

bear| ng zone may conprise a portion distant fromthe
the moped@f Lheari ng zone the bottom of which is inclined
in a plane 10 intersecting the axis, the inclination
W tTher et tof tthe téysth afiasgrioeveignd thet inﬁnbeirtgfegrd@vek ®f3fd, activation zone

may be in the range 80 to 200 mm, preferably in the range 100 to 160 mm.

The grooves of the acti\}ation zones may, with the external surface of the activation zone,
form an acute angle with one edge and an obtuse angle with the opposite edge in the
circumferential direction and with respect to the external circumference of the activation zone.
The acute angle may have a value in the range 60° to 70°.

The distance between two grooves of an activation zone may be in the range 10 to 50

mm, preferably in the range 20 to 35 mm.

The depth of a groove of an activation zone may be in the range 10 to 40 mm, preferably

in the range 11 to 28 mm.
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15

preferably in the range 15 to 25. The grooves of the
activation zone downstream of ©QBe first bearing zone

may ﬁ]grrpri se a portion distant fromthe adjacent )
bearlifiErodvss hane the eersrnloshappiofra helix wathi aseangle) with respect to the axis

plane intersecting the axis and with a length in the
whicindgerengestfoori @pstnganprosfosvratrbam iofi a hbaringaroge. 35 to 45 15
nmm and a central substantially axial portion with a

| engt kectibn b Aesciib aBoveOnrh Vaed SR thrddded i i
range 10 to 15 mm '?h(é progl})gtétprgf the depth 01? aBﬁ)nectlon at one of its

r [ rooyes. of . an.activation zone

endb B0 R el A0 o0ler Y550 il & rBrhiPEieey Y Bbrise at least one
r.an 100 to 16Q The grooves of the activation

secligh 8 tin e dranitipiged doreaamale, St ateo) igind ped adikievaneied face of which

. zone, 20 forman acute angle with one edge and an

is welded ¢o ghegersl whidh isHeceophashread edgaid sectibee (butt welding). The drill pipe
circunferential direction and with respect to the

secti¥i Bfafbmprike tid SsclbfEcineétbe vacd iuB@WeRiéd%Z'l@-end FR®s to the end which
acute angle nmay have a value in the range 60 to 70.

) ; b . vV activaLi o 1y
s RLoflABEEMELICER 40 DU Sl AR ANCEE Y it e

I n the range

may
rapge to 35 mm 25 The depth of a groove of an

accb R0 IV safat s el (0Fe. TR Pefham®ad To a0 mm
preferably in the range 11 to 28 nm_ 22 The grooves
hav¥¢ kveghereradridlhpipe ssetien |glament \whieh gan @ﬁgmgemblyhlmprove drilling
respect to the axis which decreases fromupstreamto

peridomnaste; eapacidllyaai éaereasg inothe. rate ofatlvance aff tHe sxdérbef 10% to 30%, a
above may be provided with a threaded connection at

redwtidndh thd FictieAslTorud dfehd 6raer 6f 10% 1t 60% ] adéduchn ft raxial friction of
end. Thus, a drill pipe section may conprise at | east

the f@ﬂﬁ:r of l@%cllto' S_U%,O% fnlgineasé WPBe GERAR lﬁifeg)tf?%chtng ?"F\?ﬁ)h(%gﬁ&.? (S)f the order of

roma tool joln a tube one en

oME] he end. whi is free,of t.hr ea n id
10995 395 ab® it xR i i Pt e 37 AR i ol RO ARG 1 0 21em
conprise two sections connected via a tube wel ded by
its end faces to the end which is free of a thread on
each section. A drill pipe section conprising at | east
80% drill pipes according to the invention, or even
100% nay be forned.

(@)




10

15

20

25

10 W have here a drill pipe section el enent which can
consi derably inprove drilling 23erformance, especially
an increase in the rate of advance of the order of 10%
to 30% a reduction in theGAMSonal torque of the

order of 10%to 60% a reduction in the axial friction

. of Anletermant€6) aff a dfiblostring5(Yforadrilling radade with difeelation of a drilling fluid

service |life of the drill pipe section of the order of

10%rhanB9Ha aReheald (6)%6%%%1&6&1519 ()} ﬂbﬁhg'fﬁﬁﬂﬁﬁb lStfttotni1 8f a drilled hole
drllled hole of the order of 1 to 2 km 15 23 CLAIMS

Mf4s%@%f%?) %o%o%r%ufg' 4t %ar H&é Déhe (iﬁ f??r s Lé“l(lf’]ﬂ il of the hole

hoIeW| h™¢circ

el epent . n a directi (5) npv

bot%mg#nqﬁn&i rtﬁ? beasinggone d%@mgsprpﬁ’ée% e?ﬁea&ﬁy willCat least one bearing
conprising at |east one zone (12) for bearing on the

wal dectidn {Hg with en xthunal djardetet whadh, ist greatbrethanrthe diameeter of the other
(12) being provided externally with at | east one

beagdrtighs Sedkieddndnt AAndwivida@ivatidi ebnesl (10) deedubstamdidiBhadjacent to the
is greater than the dianeter of the other portions of

sueb)%et%glﬁgggﬁ (1@2%“&% 35dd Eﬂeé’rﬁ A HRwvrstEm %?}he) beangg zone (12), the

acent to bear| ng zone
di %EOSS:B ﬁlg)ugrg ,eamd a‘a vmsi;,r‘?]eegnrg etsa.[ nggar I t?le direction (5) of

defl ned with respect to .the di rectl on (5)

ci ridisuiation rpfofluid| apends said rfdersentd S%#eq%%twnséws (10, 16) comprising a
activation zones (10, 16) conprising a plurality of :
gr qivmbty( dflgrodvys (Ali ¢ ) ahehgregendrally helidat am shapesitmpethe axis (2) of
about the axis (2) of said elenment, characterized in

t hadaid flemba chatdctzARgl inlthht HerGralifg ToheWl ) Woltprises two guide sections
sections (13, 15) in the formof a convex rounded

bo q%I% gf %)r BV@AE YokAbf £ b&?féﬁ%v Bcﬁﬁ"TbPMolL@féﬁ“ 2isp&RA upstream and

eari ng section adj acent to

38, 0 PRI 0 b B 0,

(14) .and to t ctivation zones . 16). 2. An .
el it segtions @31 ) tsing Frgeipally et o iﬁ?%be&ﬂﬂgﬁsﬂww (}4) and to the
circulation of a drilling fluid around said el ement

( 6)activationrzopesi|1Petd)i on (5) fromthe bottom of a
drilled hole towards the surface, said el enent

2. f OrA% elgn@nt ofinedill atinge¢i)een drillibgi 4 holei with séctlation (of)a drilling fluid

or a heavy
around said element (6) and in a direction (5) from the bottom of a dnlled hole towards

the surface, said element forming a connecticn between a drill pipe section (1) or a heavy
weight drill pipe section and a bottofn hole assembly, the element comprising a first end
comprising an external surface with a first diameter and a female thread, a second end
comprising an external surface haying a second diameter and a male thread, the first
diameter being less than or equal to the second diameter, characterized in that it
comprises at least one zone (12) bearing on the wall of the hole during drilling, the
bearing zone (12) being provided with at least one bearing section (14) with a cylindrical

external surface and with an external diameter which is greater than the diameter of the
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20 weight drill pipe section and a bottom hol e

assenbly, the elenment conprisifg4 a first end -
conpr.i sing an ternal surface with a first dianmeter . )
andbther BOPES Phihe-Riemento R asikration Apesdi ol G ubstantially adjacent to
external surface having a second diameter and a nmale

t hr twcheatihg zéne 612) adil ahsposed bpestregm| amisddvivastreamn of dhi@bearing zone (12),
to the second dianeter, characterized in that it

CONgHid SRfvation! £kl QOE1 ' {r gy O i -
of the hole during (gri I ??Egmbflﬁgggﬁ%ﬂég??ng %%%gg%gl)’ 17) which are

. \t/)vieit g&aep‘%@wg(ﬁf% Wltsﬂa ! {ﬂgogﬁst egag}esf @2{) énagd\?ﬁ??crhcie Ethgelg'garing zone (12)

ndri cal xterna

external .di ameter., which is _greater than the_ di aneter

of FORPIISING ¥R FUide Seetions (P, tIRk 1B thaderm ofha ayex rounded body of
activation zones (10, 16) substantially adjacent to

t heteljelatipmglisnosed gpicamrad dowpstsen aptherbearngsedtion (14) and adjacent to
downstream of the bearing zone (12), said activation

zonde Hedfing 36tioRO(I), Sdid GuitlePbedtighd (13, 0f5) Hedfpy Bhpbrtial to the bearing
17) which are generally helical in shape about the

axiecfign (195 ax%@{odthsgaﬁ%%nzbﬂés (??%fd)ng zone (12) 5

conprisihg two guide sections 15) in the form of

BT T N LR T ——

and, adj acent to _the bearing section (14), said guide
sedprsws iy aleaststhefoapng zang) )i etendoat leastfsemi the downstream bearing
section (14) and to the activation zones (10, 16). 3.
An settame(lt) wctbo ugstragnt beacingisectdpn (74). whi ch fl utes (71)
with a generally helical shape 10 formed in at | east

.t heAesmefdactonting 2¢laidx B emdwiich iaplite§ (DINatd1Bvo to six in number, have

downstream bearing section (14) to the upstream

begp di‘lglesﬁ‘?ih.bﬁrgat{oﬁﬁ%ié% 4&:(5;7)%? 15t RITBRE @P&%gir&ggetnfér?tc)té raJSH,] extend from

3, in which't are two to six I

ha n_angle of.incljpnation with respect to t axis .

(215 At EOT 28 (b6 g 8t Bt e (ERPEE beRott i s into at teas
zone 12&to the activation zone (16) and open at

t héPreohthe graeesdil st 15 some of the grooves (11,

17). 5. An elenent according to one of the preceding ,

cl Amelement ageprshing Feotseef tha prevsding(cla@ims| én whichathe bdaring zone (12) is
froma material wth a hardness which is greater than

t herduncethéom af miateeial métna riaednesd which ¢4 greater thaf tiey Birdness of the
a radial thickness (E) such that the external dianeter

remainder of the element and over a radial thickness (E) such that the external diameter

of the bearing section (14) rzduced by double the radial thickness (E) is greater than the
external diameter of a threaded portion (9) of the element, at least one guide section (13,
15) having a toroidal shape with a mean radius in the range 60 to 100 mm, preferably
between 70 and 80 mm.

An element according to one of the preceding claims, in which at least one activation
zone (10) has an external .dia:ﬁeter which increases toward the bearing zone (12).

An element according to one of the preceding claims, in which at least one guide section

(13, 15) has an ogival or ellipsoidal shape.
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10.

1.

12.

13.

14.

15.

16.

of the bearing section (14) reduced by double the

radi al thickness (E) is greatejsthan the 20 external

di aneter of a threaded portion (9) of the el enent, at

| eadh etemoenguccledimgabione dfltBe prekbdinpaldimg, ia whichitltadngle of inclination
shape with a nean radius in the range 60 to 100 nm

pr efyRh 2BI¥ct thché“%ﬁﬁ ottt BAiLBF . gr&@ve@'(?[‘?%the activation zone (10)

2!
according to one of & e precedi ng clains

Iea t _one ac |on zon X

o arer e R TP O T et B S ﬁarrﬁmadlewgle of the helix
25 7. An elenent according to one of the preceding

cl aﬁfﬁhe gioq Vel dhohthe legtivatiopzeng (6 apsieeem ofrthe pqasmgzs)le (12).

has an ogi val or ellipsoidal shape. 25 8. An el enent

accan diengnt accordingfo driecofithe prededigg claahsyin whichwhe gloovés(11) comprise
angle of inclination with respect to the axis (2) of

t hearﬁﬁ]chﬁ%doﬁorﬁ&? cRSORY AR ddjakintObeating 28 'tP{eaﬁleﬁhti%ﬁrWiﬂl respect to the
downstream of the bearing zoné (12) is snal

; haa&lg&%?gig{tasg»&@ggbgc : Vakneefé}fabl Shid, b G

gr ooves 10N Z upstr ear of

the bearing zon An el accord
? 9p"F%‘Lf i Ej’ EPf‘aP 1€ PFPCE\SﬁF (£laims gy thg‘sat( legst some of the
conprlse an inclined portlon cl ose to the adjacent
begrpongs £ bhiesompimise arcentral portim (Uil bhwith g setatlartsbapdie
axis being in the range 300 to 60, preferably in the
r ange elthehba@Ordidg to Ane of thegprtcedirpoclaintyy it whivhethebrdduet of the depth
preceding clains, in which at | east sonme of the
gr %‘f\éeg?o&aél-()l 1§ Qfﬂ)fﬂesﬁuﬁbé?%‘?tgﬁ%ve? 8f hh Qtivatioh RdneM ltOB‘ isin the range 80

tubul ar shape. 10 11. An el enent according to one

th [ oduct of the
deg?%bggﬁgég%?%% eH%Tifﬁgﬁgopﬁ%ﬁﬁﬁggér of grooves of

an actjvation z 10) is.in the. e 80

pr e%réﬁfsmew Atfordiae rté of e Pre-riine ffinpom Ahichi Beghgoves (11) of a
according to one of the preceding clains, in which the

gr deasteng aqtjvagipn gone |(lsmalkman gedie angleowith one edgoypnd an obtuse angle
make an acute angle with one-edge and an obtuse angl e

15 with the oppositefedge irethe diyeunfer¢rtml direationf er ent i al

direction. 13. An elenment according to the preceding

cl mmmenmgﬂalﬁgﬂ@ A6 Ppreeding|chaikah whichlth€adue ikie has a value in the
range 20 to 30 with respect to a plane passing though

t h‘f'al‘?gé' 2§)°(t;8)306 {mﬁsﬁé&qggtplﬁ{édpassmg though the axis (2) of the element and

through said edge.

An element according to one of the preceding claims, in which the distance between two
grooves (11) of an activation zone (10) is ih the range 10 to 50 mm, preferably in the
range 20 to 35 mm.

An element according to one of the préceding claims, in which the depth of a groove (11)
of at least one activaﬁon zone ( 10} is in the range 10 to 40 mm, preferably in the range 11
to 28 mm.

An element according to one of the preceding claims, comprising three to five bearing

zones.
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t hrough said edge. 14. An el enent according to one of
the preceding clainms, in whichsoghe di stance between
two 20 grooves (11) of an activation zone (10) is in
17t he Areglgreert Gictardbig toone pif dieepratddyng clainis; comprisig 2 attivation zone (20)
35 mm 15. An elenent according to one of the
Pr e@Whstebafil 6f Mowh§tred Béhrinde oHe ?%%}, Qh agtieHi{PA\Bné {J6) upstream of an

of at |east one activation zone ( is 1n the range

Sy e 8 B R

clains, caonprising three to five bearing zones. 26
17. upgireamhearng 0888 di ng to one of the preceding
clainms, conprising an activation zone (20) downstream
18.0f Ancbemett mecordingdo iong of treepré@@ing cainm tomptisingan activation zone (16)
(26) upstream of an upstream bearing zone (42), and

an agdtieymt bpﬁnzlﬁﬁ&eéxﬂﬁbeaﬁ‘ﬁ%mﬁﬁl@ @a'? chnd OXY Sk fiR#Gh de (11) between a
upstream bearing zones. 5 18. An el enent according to

one edi L B bl 0l tAhyation

Zo ncela%ri% gmﬁ%sg{i l? g&m%o@bg%%g ?%gzg{r%h%ear [ ﬁ% Z@%n(éy?ﬂ)

and,an .activati on zone (11) between a ownst y eam . .
19. pocA P Dt paRnd L lelihi Y iEH RS e i AREAL Bghe of its ends and is

(12). 19. An elenent according to claim1, which is

f r eBrogided with-atheeagtat ghecother ands ends and is  provi ded

with a thread at the other end. 10 20. A drill pipe

20.conArdrill pipet comnperistnge W elementscor stxomianes tithcdlaimml 9 2nd a substantially
and a substantially tubular portion (8) fixed to said

el eiBikaf pRIOWR B firEd RE$iY BlchRitsAWUMRednlé adtiRalib 26Re(1 6 upstream of a
first bearing zone (12) and an activation zone (20)

do ' [j .
O BRLESRer SRR AT &b ek Leaing o
gro s (27) of the activation 15 zone (26) upstream

of @ég second bearing zone (22) conprise a portion

di stant fromthe adjacent bearing.zone with a bottom o
21 (274drillRips aregrding £ Hegmecogineclain i wdich the grrovex (&) of the activation

zone (26) upstream of the second bearing zone (22) comprise a portion distant from the
adjacent bearing zone with a bottom'(27c) inclined in a plane which intersects the axis,
the inclination (04) of said fntefsecting plane with respect to the axis being in the range
10° to 30°, preferably in the range 15° to 25°.

22. Adrll pipe.according to one of the two preceding claims, in which the grooves (27) of
the activation zone (26) upstream of the second bearing zone (22) comprise a portion
distant from the adjacent bearing zone with a bottom (27c) inclined in a plane
intersecting the axis and with a length in the range 20 to 80 mm, preferably in the range
40 to 60 mm, and a central portion (27b) with a bottom in a plane substantially parallel to
the axis with a length in the range 10 to 50 mm, preferably in the range 20 to 30 mm.

23. A drill pipe according to one of the three preceding claims, in which the grooves (21) of

the activation zone (20) downstream of thz second bearing zone (22) comprise a portion
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the inclination (a4) of said intersecting plane with

respect to the axis being in t?g range 100 to 30,
preferably in the range 15 to . 22. Adrill pipe

accalistimgrdm theeadjdcenthbedring -poreCwithng bottemnE1a) in \whplake substantially
t he grooves (27) of 20 the activation zone (26)

ups f i ﬁgﬁrgjr :

por ionE[hgiﬂslét3 gﬁts %Vf%?g?ngtn %gﬁg&?%?ég?g%g%??%g V4 rﬁéei%%b hmathe range 70 to
bot ?8?‘?{{}270) inclined in a plane intersecting the

axi "with alength in the range 20 to 80 nm

preferably in the range 40 to 60 mm and a central

24501 4 dill prrmaccoRding @ onst efothe ifenrprededing caims imwhich|the grooves (21) of

parallel to the axis with a length in the range 10 to
50 o acpvaticar zdmey(20ndévwastreamgesf RO sécond beating Zmed32) domprise a portion
drill pipe according to one of the three preceding

cl aidf¥Bant IfFOMVIhE RAdfaBEntIHQLINE Szdné Witkfa b LWt | :
zone (20) downst r}gam of thgsecond bé‘arf’%“i‘gg? ?‘gg;}ﬂam Substantially

boaPiade 8 Hbit AL Bhsendl i Bk LlgRe 0368 nialy tbular portion

subigntially parallel to the axis with a length in
thelr@ange 50 to 120 mm preferably in the range 70 to
80 mMm 24. A drill pipe according to one of the four

25.pr ededrilhpipelagtording to axlsi afithe fiwre greseding clgmy, inf whish theegrooves (17) of

activation zone (20) downstream of the second bearing
zonthe(a2@2yativnone $k6)aippédm ofithedlisitteaiting z6x® (1REcomprise a portion distant
adj acent bearing zone with a bottom (21a) in a plane

subgbanthe %lhja&znt RRERAE 8bnd Rith REbAdhS f 11673? %rfuc‘ggﬁg EH h gimﬁa Quhich intersects

an external” surface of a substanti a portion

(19),. dril:l_.bip cording.: ne qf.the fjve o o
or os sy BeClklina e GG eS8, B85 B o 10° 10 301
activatiogn.zone (16)_upstyeamof the fist bearing zone
(12§’re%6‘?|°81‘ f%rg‘eéar}:ﬁ?rltsi 6giéli‘st ant fromthe adjacent

bearing zone with a bottom (17c) inclined in a plane

26.whi AKlrillpipe agserding tohenexadi the sixpaecedingiciaimisgn vfick thieggrooves (17) of the

27.

28.

intersecting plane being in the range 10 to 30,
pr edotivatidny zone (16 upstrepen b theofiRb bedtthg Zondr(1R) cqmprise a portion distant
according to one of the six preceding clains, in which

e Y Bt i AR 1) SR 19 v s

PO i Ofh Wit #¥ngth in the range 10 to 60 mm, preferably in the range 20 to 30 mm, and
a central portion (17b) with a bottom in a plane substantially parallel to the axis with a
length in the range 10 to 80vmm, preferably in the range 30 to 40 mm.
A drill pipe according to one of the seven preceding claims, in which the grooves (11) of
the activation zone (10) downstream of the first bearihg zone (12) comprise a portion
distant from the adjacent bearing zone with a bottom (1la) inclined in a plane
intersecting the axis, the inclination of said intersecting plane with respect to the axis
being in the range 10° to 30°, preferably in the range 15° to 25°.

A drill pipe according to one of the eight preceding claims, in which the grooves (11) of

the activation zone (10) upstream of the first bearing zone (12) comprise a portion distant
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fromthe adjacent bearing zone with a bottom (17c)

inclined in a plane intersecting the axis and with a

length in the range 10 to 60 nm preferably in the

r angenp thet aglj @Ontrbgarmgdzona witna battomo(ltlapimcliagthin avplanedntersecting the
bottomin a plane substantially parallel to the axis

W t BxR and Yiditdlehfthtil ehe ﬁﬁg@l(ﬂb 1Pm#f) pdterablyein@h@kinge 35 to 45 mm, and |
the range 30 to 40 nm 27. Adrill pi pe accordi ng

5350 O O B A o e i i

of the first bearing_ zone |se ortion
di sieaagth it fange S é@?ga@m prségﬁhl ﬁ%ﬂgﬁ‘t {0 g8 om
(I'la) inclined in a plane |ntersect|ng the axis, the

29. nc Al duill ipipe @ cemipdisingtat least bharglepieah é6)vint dccorlapercwitheelaim 19 and a

the axis being in the range 10 to 30, preferably in

t henfbrngrontentd@f Whick’B wdldedtodhé tnd ¢ff 281 elemehtWRigh ifree of a thread.
one of the eight preceding clains, in which the

3097 o | T Sg)ﬂ)%)se& on 5 ne%iél%t)%és? Bwé QR ﬂlﬂ&) Ql?‘@r?ﬁ&g)?ﬁneé with any one of

the ear i ng conpri se a ion di stant
28 fro (Lg’?gadj acent beari ng zone vvlth a bottom (I
Ia) ' n a plane intersecting the axis and
with a Iength in the range 10 to 70 mm preferably in

31.t heArdrib¥riBg comprsing i) azhil pige é@cﬁlpﬂalpnewm eHnprising pt its lower end, at

with a bottomin a plane substantially parallel to the
axi keasti ¢rie beaviyewgight drillt pipe,r @) ge bbttom Hdle mssembly, and (iii) at least one
preferably in the range 10 to 15 nm 5 29. A drill

Pi Plefmdnt SRORIIhS It@ ®ndtofl dagds 26 zelcgm@amb( @bmbfhed with at least one of
accordance with claim 19 and a tube (8) one end of

whi ﬁgﬂﬁ :

fr eglgl L rea g %gsnt%f&goﬁ’% ‘%‘%:eg é‘ edsf gc ilrﬁg r?%ﬁ%rﬂ? élpr? gSectlon and the
St tmo dri.l.l pipes (1) in accordance wth any

onebﬁg E?llﬁfngﬁyto 29. 31. Adrill string conprising

(i) adrill pipe section optionally conmprising, at its

| oner end, at 10 |east one heavy weight drill pipe,

(ii) a bottom hole assenbly, and (iii) at |east one

el enment according to one of clains 2 to 4, optionally

conmbined with at |east one of clainms 5 to 19 form ng

a connection between a drill pipe of the drill pipe

section and the bottom hole assenbly. 15



