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DRI LL STRI NG ELEMENT, DRI LL Pl PE AND CORRESPONDI NG
DRI LL PI PE SECTI ON The invention relates to
the field of prospecting and opeﬂatﬁhg oil or gas
wells in which 5 rotary drill strings constituted by
drill pipes and possibly other tubular conponents

c - a used. dependi ng on the drillin

- BRICE STHING EL e ReEERBY ARn)CarBESRARING DRILL PIPe
concerns a profiled part, such as a drill pipe, for

rotary drilling equiprment di SESEHONn a drill pipe

section or a heavy weight drill pipe or a drill collar

or aTHé idvenfib@bélhies 86 1R idld YrPtSspeVie St opirh i in whi
di fferent egi amatere or thrlead f?irpggé 1(§Such0%\$iilﬁllgaglilgégas wells in which

TR S A ——

particul ar, deflected wells can be drilled, i.e. wells
toygndrass Hsediclepending AR thedrilling Fequiispeats- t o the verti cal
or the horizontal can be varied during drilling.

Def | Blotepartietladyctre inventientdopcerasatpraftietimriptudthas a drill pipe, for rotary
order of 2 to 8 km and hori zontal distances of the

dridlig€ equipment dispgozed i a HBlIpipd1Section dr AThelf 'w%?éhﬁ driVglipeSor a drill collar or
e

conprising practically horizontal sections, t
JARE t.0 e r.0f: &t '
a cefl G080 or S BUENCE U Wi et alipetct o Heead e g
drilding..,The frictional.tarques nmay nean thaj .the, . .
e ui PR RSB 6o 85 iatel W GHIFE bompateri gt drflstring (dril collars,
reviewed. Further, it is very often difficult to |ift

stablizerre 1§19) nearo that da paticylar) defigrtese wglls sapfbe drilled, i.e. wells wherein the
sedi nentation of the debris produced in the drilled

inchiohion withpaspecttol the verticaher thertorizantal cdrhbe hatieel Afing drilling. Deflected
which is highly inclined with respect to the vertical.

wellcan c@failtlySeadh Qs ol tRabideg oD td B &nDMMEh@Mbn@dD distances of the order of
increase in both the coefficient of friction of the

2 815 kly. pi pes of the drill pipe section within the
drilled hole and the contact surfaces between the

dri bl o s o%n&gegégr\@élisg?grgpﬁﬁgﬁg rf)glc?iﬁ%llmhf)ﬁiz%xﬁgléfzqcéggs, the frictional

783 proposes a
whi ch cones.into contact with the wall of_ the drjlled ] e
torgyis Sug HyrapfieochR RESRALF BYSlF o Frach vaDy lygh el during drilling.

respect to the 25 wall, and grooved sections which can
Theafrictipaeletorques unast mean dhattthe equipmenhgséd or the dilling objectives have to be

reviewed. Further, 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 profile 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 eq;,_y' pnment conprising a
zone which bears on the wall of" the drilled hole, a

t urlskeereentfQ PR -DBIW POlLEdhcefis! &/ Blofildll Slbmehefor rotary drilling equipment
circulation of a drilling fluid in the drilled hol'e

confH e Sl bogs BTN ur 0 PE AR UPBNEIRE zone 10 rocuc
.zone e Lendi ng.in an 5 _axial direction of the profiled ]
acti G4toRRit astcelation s dilbng fluidsin the dritlad halecaropdtheidsilling equipment,

inclined with respect to the drilling axis, wherein
and tahdefleetionl zeme hdjaeeritrio ake bedrmlg minarendnothe tabalgnde zone extending in an
the axis of the profiled element in the direction
axial'Bitbétibnl gfafe BRI lemichPihd dripHRiREaMEse 0RO Sirfdc@WHah is inclined with
the profiled elenent in the drilled hole.

. V| r isfactgry until .
respildb e/ B 46 WHEIE RS H QAR AR IEielEi nter Hatienamay from the mis
. drill. strings whjch, are part.icyl ar robust, . . .
of tbﬁlﬂrpﬁ}earﬁ}qrp%ﬁép tl’éq]glrgf‘é@p&%\ang nHL%)/qtqm A top in the service position of the
consi der abl e de_lot hs and at considerabl e departures.
profilgrbelementinitherdeilled hels. i nprove the situation. The
drill string elenment for drilling a hole with

ci Mheal pé of devic@ hall plolved gatiskactdty ain€ill Fsdestly. dHeWe v Nhere is now a need
and in a direction noving fromthe bottomof a drilled

to prB9Ide dripVQfiflSs dARKSHE E)ﬁngél\;%;é?Qg?&?%éﬁﬁiﬁcﬁgﬁﬁsﬁg%ﬁgned for drilling at

zone for bearing on uri
oodrilhin t he, heari. ng being provided on its
COIISIéJ;?fa(et’rl?}%%jt}%Su?rfdaac & OWl?%aég cﬁgﬁ'fre%ne beari ng section
wiiﬂ‘éan external dianeter which is greater than the
di afetyFnEen gims BAMPFovYsshe $1BKEOBT t he el enent, and two
activation zones substantially adjacent to the bearing
zohke dill sttingodemaniufes drilling shele doitin sirewatianodf a drdlling fluid around said
bearing zone, said activation zones conprising a
elemgituaad i ya diregiomowes/inghifiol aliec bogomyr af laydiilddd dale towards the surface
shape 20 about the axis of said elenent. The

compiats YElchQbne GRS fér Beakink RRItRE WAL &F thE BoREAN3UARAE the bearing zone
The bearing zone conprises two gui de sections in the

i 81 S5PEHaL GHLE ) MR o PP Bt iamcte
R A N —

activation zones. A drill string elenment for drilling .
substaptiadlyadigeent toithe bearingsrengrand dispoped weptrean;and doymstgean of the bearing
said 25 elenment and in a direction noving fromthe
zone, Isaidt astivatiorszahes comgrisiog @ plurakitydsf groeves whficlcare genemily helical in shape
connection between a drill string or a heavy wei ght
aboutdhe lakispbP&aid elemedif. A A tibXidrotomel e irdegrab sathilthy bediivey zone. The
el enent conprises a first end conprising an external
beari Jrfé%nﬁﬂrfs@s fvd bhile sOLIR R the ffimPof £80Hvex to\iHRE body of revolution,
econd end conprrsing an external surface having a
. second diamgter and a male.thread, .the fir ' r . . '
dispo ¥5r & A, Ehrieaf S 5ol Sestiphcmd iblse B"p Fearing section
| east one zone bearin n the wall of the hole during
The gyjde iseqtions arefangratial Wg‘%ﬁ gﬁ@qgeseﬁg% AR, fofBg acii fakion gones.

| east one
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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5 bearing section with a cylindrical external surface
and with an external dianeter jch is greater than
the diameter of the other portions of the el enent, and

adsembhg t ThepdlérBent2ongfises P fitsd Bhd abirisitly as exferdaPsuriRe with a first diameter
beari ng zone and di sposed upstream and downstream of

aﬁd% g%‘?%% %/H?%a}d% 9%€comidnd B }igi?lgiaﬁrkxﬁ%?fsyﬁ%{eﬂa%%% alashecond diameter and a

grooves whic gener a
aid el ement. The bearing zon

shape gbout_.the axis, of e
malsrBreadoe, s Gomater beipengndhamor sl &y e sPooRd BRDERT, a least one zone
10 rounded body of revol ution, disposed upstream and
badong smrthewallfofithehdle aluring dsilotg, the radngdpecbeing pwvided with at least one
beari ng section. Said guide sections are tangential to

belafifig Be@ionnitls 8 ¢y limdricaD extbMal SIRRE khd Hithosh S84 - didh&er which is greater
term"drill string elenment"” neans not only conponents

e [ [ ji i pes t he .
] WA Rt of e oflr (Ritiods &F B8 el and o A Phepfifaones substantialy
joints, fqr exanpl e, jch 15 may be attached to_.the | .
adlfget e (hening poncsfsbistate PaRvA AR costER 2 Offhe bearing zone. Said
wel di ng, for exanple, and which allow the drill pipes

actipatin ZueHeemprse a iRkt ofygraekesuphich are gerprallyt heligsl in shape about the
"upstreamt and "downstreani as used herein refer to

axishef shid elehiean dhe deaing adneoconprisds itivbi guidd dedtichs in thBdorm of a convex

annul ar space around the element. ~ Except if
roidR8r MbdSLof td\ioBstior!, MBspoSEd) upsidahl aRld RRWAREEARST tHBAEring section and
the portion of the drill 20 string including both

$ r - he *ewght drill. R wadhe.. lLicant . .
o181 Pdelo®ilon ° S afdd 1esn BREES il the Biing section and to
rotation are reduced, the axial weight on going in and
the AGUVRHR 7St he string fromthe wel | are decreased,
the capacity to transmt weight to a tool is ) ) ]
i ncridgdem ‘%Héstggg relesngng] megyin nat Kphiceampansnisyof iteeadrald string (drill pipes,
the safety margin for over-tension and over-torque is
etcheiut elsp théreonstifuent portious &f said) carnpoiidntonshas ¢oal gaintsethr example, which
25 the fatigue strength under alternating flexion is

maly HRr2asied towké endy 6l 06 dafi pipesalsidd@nydinkads sith hBy ¥elling, for example,
reduced, the working capacity in debris when pulling

andP¥hichSilIBR! he rilBALY 5 Be thAlecldfofdtfils Bf makeup.

The terms “upstream” énd “downstream” as used herein refer to the direction of
circulation of drilling fluid in the annular space around the element.

Except if otherwise stated, the term “drill pipe section” means the poition of thé 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, ihe 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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4 blocking is reduced, the mechanical integrity of
the threaded connections is maiptained well, the
hydraul i c pressure drops are reduced, nud and debris

blédkag Betdwed ahe wiedhbdicaldhtetityPofitBe tMEélfedbﬁénﬂé’dh@ﬁs fm8intained well, the
the internal wall of the drilled well is reduced,

hy%hgh? C;Jr%s%}g Cark GOMfEY Orﬂuéi Ond AEbrid ﬁ{ﬁl b%&ﬁls ‘Injopﬁd R dril pipe, wear by

nti al pressure espec

sbigbipncil B el Wkt i A ﬁgcq%ﬁ?eée‘ b ez fsdhtion in the risks

duri ng drllllng the risks of the drill pipe section
of jsticking guel to drf@prmtpajllnresaunte; pspeciatly rwhear the drydedstayic pressure of the mud is
reduced, and the surface qualities of the walls of the

gréitdrhhzﬁﬁthb ptedsué prévanlindviadhe material, AoféiamplOtdik, Bing drilling, the risks of
conprise at | east one el enent as descri bed above and a

vﬁa ﬁY}ﬁl ?l%xgﬁg?ﬁxﬂlgtﬂﬂl %gﬁ Bqlﬁ%ufﬁ%c%uré gx\el\eléﬁg‘?%ﬁ}ced and the surface

e 1 engnt. by . f. tion. .Said Ierrent may be
quﬂgteﬁi 2 ‘qu]grﬂféh%%ﬁ?dch‘?l‘é?@émcﬂr% er piece while the
tube may have a snaller dianeter, resulting in a very
subx gntlipipe map rompsiseian leaseonaslement g dgscribed above and a tube welded

machi ned and of the quantity of machining scrap. Said
endsteend @ite ar endipf keid efenidne whidteis fieb off a3htead.1 Thetube may be welded to the
| ong. The drill pipe section preferably

eleMAPhY BR%ioA. SAIdReBERNALY b@&a@&n@d oln PERGE 1@@e diameter piece while the
descri bed 15 above, for exan'p e at | east 80%

tubQ : n‘p}g laysfrﬁ%fy& fifal?l?é?erglls ltfﬁ B' l\Le'gg aﬁ)t? tagﬁél %:e;ﬁﬂc on u* thte mass of metal

escri

fromthe ef f mantlo ove. The_dr,i
to beUBAPC ! O ARG tH oL RS BRVRL f5TaR), SU8MOWAGEE may be of the order of
Adrill string stabilizer for drilling a hole
03\7@5@%&1@% ation of a drilling fluid around said
el enent and in a direction going fromthe bottom of
t heTok ddill pipetsetidon preférebly wofrprisesrayarge ppopostiorR6f dutill pipes as described
| east one zone for bearing on the wall of the hole
abodlélrfoR @xAlfiple lat R@st 8096, PRACrABIY Aoveahe D5%. PAKILBIbeWettion composed of
at | east one bearing section with an external di aneter
drilVPipe! o SeSdrftRl &lbolBAn [Udfefit from the effects mentioned above. The drill pipe

section may comprise at least two adjacent drill pipes.

A drill string stabilizer for drilling a hole with circulation of a drilling fluid around said
element and in a direction going from the bottom of the drilled hole to the surface may comprise
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 zbnes are integral with the béaring zone. The bearing zone

comprises at least two guide sections with a convex rounded shape disposed upstream and
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di aneter of the other portions of the stabilizer, and
two activation zones which are §ubst antially adjacent
to the bearing zone and di sposed upstream and

dosistieirh @2 thebedring feea6m Afld 207aCentI3itHe BEdringadet@bh.ZTAE Suide sections are
conprising a plurality of grooves which are generally
el i _ . i .abilize .
iRl U BARRE AR ahi%o 35 bt AR KRB Sooves wich e
zone. The bearing zone, conprises at | east two gui de i
geawially §R4calin Hhage depoyided Ahart Rapef sridstabilizet 08 thegripmal surface of
and 5 downstream of the bearing section and adj acent

the bearimg zbear i ng section. The gui de sections are
tangential to the bearing section and to the

act iMRiprésenZiaRefionGhilChe Bdtie® inddrHo¥E Fronhihe Folddwing detailed description of
generally helical in shape are provi ded about the axis

off AP\ OB, Ly SRk AT gB g ae sd n e

zon
under st ood from.th ;&EI | owi ng detailed description of

accampany AWIDES.Jn ~are given by way of

non-limting exanples and are illustrated in the
acconpeanyiigge driaw sids vievwnofiaideitl pipéi eumpongni of adslldering) comprising a
view of a drill pipe (conponent of a drill string)

conpri si figreadddrdonnetask clemeancdt @hctebfifelo eidsgach of its
two ends; 10 Figure 2 is an axial sectional view of

f/ihgwd ;+ L'rxfég?g@g i%%n é&igfd%egti%@al VidwUF fhe JriliSpife SERELAR!

o Figure 3 is a sectional view along 3-3 of Figure 1;

e F iguré 4 is a sectional view along 4-4 of Figure 1;

e Figure 5 is a sectional view along 5-5 of Figure 1;

e Figure 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;

o Figure 10 is a partial side view of two elements on the coupled ends of two drill
pipes;

o Figure 11 is a side view of a drill collar with four bearing sections;

o Figure 12 is a side viéw of a heavy weight drill pipe with four bearing sections;

e Figure 13 is a side view of a drilling stabilizer with bearing sections;

o 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 4 is a sectional view al 'ong 4-4 of Figure 1;
Figure 5 is a sectional view algng 5-5 of Figure 1,
Figure 6 is a sectional view along 6-6 of Figure 1; 15

Fi gUSsecah HeSsedn RFiduids O8S B, lthelprofited @il pig@ur & gkierally formed as a body
Figure 8 is a partial detailed view of Figure 1;
Ej 9. iy al: gi ' I Ak - -t

of Eéa%&itgo& aé)ﬁ)gts ﬁb ?}?its v:\)‘lo @éxrcﬁlsﬁﬁsg%frggdgy%fongtmteg tﬁé@ﬁ]ﬁlﬁg '%.IngsU p)glen the profiled
10.is a partial side view of two elenents on t

drifl jip¢ s el gipe; fstien 13 11 56 SERARS POHALRsids A ifleg hole produced by
side viewof a drill collar with four bearing

tood et ans drill Bitglispesddati the and ol thewdrdlwstoihga The avig Aneithghaxis of rotation of
drill pipe with four bearing sections; Figure 13 is a

theSASIE pYpeci¥cbn.@ THel profiRd &ilRBidel Z s Wi thbulbestidpBga channel 3 formed as a
sections; -~ Figure 14 is a side view of a

sub%%%ﬁxgﬁ;' Eﬂﬁhﬂcﬁfgodiﬁwebglu{igﬁ fgeﬁjrogidgﬁ %?ﬁie%%ﬁ{ral%on of the profiled drill
pipe 1.

The components of the drill string (in particular the drill pipes of the drill pipe section
illustrated in Figures 1 to 12) are produced in a tubular shape and are connected together end-to-
end, such that their central channéls 3 are positioned in mutual extension and constitute a
continuous central space for circulatio.nvof a drilling fluid from top to bottom, as indicated by the
arrow 4 of Figure 2 between the surface from which drilling is carried out to the bottom of the
drilled hole where the drilling tool operates. The drilling fluid or mud then rises in the annular
space defined between the wall of the drilled hole and the external surface of the drill pipe
seption, see arrow 5. A drill string may comprise drill pipes, heavy weight drill pipes, drill
collars, stabilizers or connections. The drill pipes are connected end-to-end by makeup into a
drill pipe section which constitutes a substantial or even preponderant part of the length of the
drill string.

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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Figure 15 shows" the connected drill pipes of Figures

7 and 8. 6 As can be seen in Figures 1 to 1-2,
the profiled drill pipe 1 is generally fornmed as a
dritierbyprotess evhether ithis istaitig e deitlitg phasbs propstibsdwatiig d;ﬂiahéé when tripping
constitutes the dr|II|ng axis, when the profiled il
RArREd buP bedvedh! ' [
s B e b 510 Q8RR SHBBOF Hrg  ocons

dexg.ﬁ(?shtgt gorégf gajfg %Eig{j }cgfagg nﬁ;?g g{o?egﬁ()jxgpllel( 8nq pre subjected to ever

drill pipe section. The profiled drill pipe 1 has a

moge Skirene gralogicak comdiiens.  Gutrenthy chyslsocarknmis sare being| prospected at depths
cylindrical body of revolution is provided in the

whivhrdre abutply bwir Ok it @rlRrizoadl distdnce Wit respect to the fixed installation
The conponents of the drill string (in particular the

whilhirhdy &&@@teﬁfkél;o%tx‘ég' Il pipe section illustrated in

Figures 1 to are produced in a tubular shape and

ar eifﬁ% ni’ﬁ her % @nla g&é,gcﬁﬁlg% @B@q’ytés% ﬁtézllplag?cteristics at the

cen
and constitut e a contl nuous central space

congact painky hegweest thg campppei @t the dril strigmand the walﬂﬁdtfttbminﬁgi hole are very
i ndi cated by the arrow 4 of Figure 2 between the

impontahtic & fachnthevsirotg ohbs lih irotgtiors andiin itradsletion tgaindtehe wall of the drilled
bottom of the drilled hole where the drilling tool

hol@PThafe&ionldaasadrsléwibabnéverthelesy sipmichktafedr iof & édi‘nﬁd?x@nts of the string
annul ar space defined between the wall of the dril

andh@iaﬁv@iﬂqaéla%&} Le Al (‘éf tﬁ? Arifkd imgﬁ gé'shitfng% R mcl‘gase in the diameter

sectl o ee arrow5 stri

of tg? g{}hf"? bg@sdn hea.v ﬂ%ﬁhg %{)iﬁ% §¢ %% p:jlé)tgé ngzsrgplarl)ger fc’o be considerable

connect ed end- to end by. rmkeurgbl nto a dril] pip
for ggt 1998 NS hPWRE: Plogkiog dpesnan ierease 1 the gasks of debris between the

preponderant part of the length of the drill string.

drlllAé hptle andghe stong biasite heravoittedl | pi pe section, the
drilling fluid entrains debris fromthe 20 geol ogi cal

f orTet AppKcdnt duerdeedlopyd tahrowdl iunivengal tprofilet ohichecan very substantially
surface fromwhich drilling is carried out. The drill

redukk Bg: ﬁ@ﬂtdo@fﬁchéltéjgﬁﬁﬁﬂ&g fibfh tha Goltbindb Qhé‘ﬁﬁ’?&rcg and from the surface to the
circulation of drilling fluid in the annul ar space

v 550 O, BBl Mo s i i s
oSSR v b B E  Hie scton o

the drill pipe section |nS|de the hole. 25The

tripse WehearoBle canidsastisally redurs wegn byabyasion o thewring ard in particular the drill
generally a conmponent of the drill string contribute

pipetsectidrearfduredaceweal ofpthe yeallsi cfthe firifed hbleyby plemasion.nihe grofile can also
and safety of the general

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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7 drilling process whether this is during the drilling
phases proper or during phases @hen tripping is
carried out between the bottom and the surface.

joigtafog esnreating dfNqipdsngdf OcenfibtibeRE bevtion Bwhh ddefite which may exceed
creation of trajectories which are nore and nore

j ect . .

o BERLEAET  EC 1B Al i e LM el dameter wich
bei ng prospected. at depths .5whic re routinely oyer 4

smgfiera g ohe (Faf F6hipns ﬁ?‘%@%ﬁ@%sopr@ ong SeRiEal Sefiam® from the short end
fixed installation which may exceed ten kil onetres.

sectioas Appl camsignifmantlie reduct ribel amoant v avastee fma pactikilan moachining chips or
hydraul i c characteristics at the contact points

turllgdeRthishBartRAROARRIdeadbly Righel inhferisll yikldtis dbehidde The central section 8
walls of the drilled hole are very inportant. In fact,

o 454 R B £SOy LB SRS il constr
R LA T R ——

the walls of the drilled hole, resulting in an_

at the endsarsar the seeféongiGaand: eto fadilitatecamnestiondofisgidsegtinnsfrand 7 by welding.
increase in the volune of debris which may prove to be
coni dateadl| ehef description belong it glves . frdmithérfee ehd of Kiengection 6 to the free
due to an increase in the mass of debris between the

endléf thedctil £ aRé sédlif%"ns% {féxﬂﬁﬂeh@(lﬂ jb&tﬁ&)xﬁfﬁfgeﬁl ﬁ@er_nl&%mﬁnection portion 9

Appl i cant has devel oped a novel "universal profi

whi ol ! _
w0 5y SHRSERH UL ch S bIBRE PR it o fomate e o
o BN S Bt Bl o e B Shemgoe tper, o

hol e during drilling and destruction of accunul ations .
exaafplej@bwc‘@rgwe withaAPhepgsificatien d. @uin Agcagdance Witlpene of the Applicant’s
section pull-out trips. The profile can drastically
patengs] foe exwnaple 1YS ab2 b i7 06, OS5 -6 hé3 S80i riheaghnietion portion 9 constitutes the
particular the drill 20 pipe section and reduce wear

freeddndt dTeh\end secibn b bE tidrdrill gige Mol e by abrasion. The
profile can al so prevent contact between the zones of
TEXTHE Bh sk snthw‘ecdﬁfqiifﬁeg p?@gﬁr@&émanm&@,gaﬂrﬁwmn zone 10 a

means t the service e of equi pnent can be
L ncr eased nd. its mechapi cal , S nat. ' RN

st SREE 00 e S M 5 55 bl an et
ipe.1 may be produced from hi.gh.strength steel in a .

surfhish BIIBCR. FRRHALT D SHealy YA HIHREE PhUcangeion portion 9, but

and then wel ded together. Mre particularly, the )
mayphave & eerydslight apiygar tecassywith respeetetor the extaspal| digmetgy of the connection
sections 6 and 7 which are relatively short form ng
portion0d, 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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8 joints for connecting drill pipes and a central

tubul ar section 8 with a I engthgwnhich may exceed ten

netres when wel ded together. The central section 8 nay
haveTlanbatdneofidie giioaves &t coapriesi Speortioh| e wikten deb@asing diameter with
end sections. Fabrication of the long central section

respebf ©Mhd Bshnebdd ;t)(?rggn 9e4d LitdarbottbmCAIH o s%i‘tfl#]nl“gﬁp%&/ an inclined portion

reduce the anoun waste, 1 n particular nac
chi oL, 5 turnings. In this manner, a considerably

11k e S GproRit 16 dhsicpmhestion pREHN e ncEiRIRg fesaterhgliameter of the
8 npy be in the formof a tube with a substantially

acgvaiiongene hbr &heaanulan tgcess du et exitarnalIsifacoofsthe activation zone 10 is located
external dianeter (nom nal dianmeter of the drill pipe

sulsstaritiafip)at tho$isdlinky puirién dna @fahe grodvieCknesss adn b&8een in Figure 3, the
ends near the sections 6 and 7 to facilitate '

ErGRRTAA E LnMoAREL PRIe B U (mP 1 USSR Auth in gbruse angle vith

reselt ifnk dRiePER <uERoried PutBG, of % ety i apne &€ oS e and an acute
femal e connectjon _portion 9 with an external annul ar

angle ppths oRposite alﬂﬁaé@e@swrmleﬁgasab@ pravidadoen dedagk side or trailing side of
femal e thread 9a for connection to a nmale thread of

thezgroovesin theiditeciporpef thtatiimeofitherditik pigerseatibro@rowayd De It will be recalled that
tapered, for exanple in accordance with API

a dsiplepipbise@idmos alwags diiveR s 95EANE e \d Bar@ QireétidoNB order to prevent the
Applicant's patents, for exanple US-7 210 710, US-6

i ! . ..

threpdpd A0 CORE PSRRI TheRHide Yol B M 8 £bAside or leading side of
The end secti t.hen c ri.se op an extern

the EpELE ESEnsRy ot SEVRe FRiingther Bndyes il ovl nsrerooves 11 provide
which s show in Figure 3. The activation zone 10

debgs seRqp i dus tedheis ypsyaetigalgrofile. t angenti al to
the external cylindrical surface of the connection
poriMosnpaticery.the abtvasion zpaeyl 0ghayybe peovidddawith go@sss 11 in a number

" With respect to the external dianeter of the

in tiormmge sevem BGemofor ierample dihen Ths akiat lehgth oftRXERtNRAN 1a may be in the
di aneter. The activation zone 10 conprises a plurality

rang®f 1 o0 @n, blefeRblEHh he rindtels ¥ £ ¥t Bfhrdpld80GHRl The axial length

shape (including an inclination) which encourages nud
. . . . ti of i .

of thechteipdufioh 1 Sy o e Rlngb 8 GL400RE brst SRRl ' e P 10 10 15 mm,
Fi qures, 1 ang,3 taq 6.b he. arrow 9 Th rooves, 11 . .

for R bl 11h° pbeimattitf b Fidnariany | a8 £SHpeQ 15 Rl axis may be in the
of the connection portion 9 to near the end of the

ranggck(°viat 305 preferablyeini the. range dAYte 257, foncxamals 30F. ofThe lasgle 1 of the
helix of the grooves 11 with respect to the axis 2 may

portiof 110 nidyebe e rangeB 0430 $OYI freferablPin the randd400t309for example 45°.
of the grooves 11 conprises a portion 1 la with a

The 86 283 bREvedh 3R RIrtidhs Ea¥ &8 E’f?ﬁ{ebrﬁggé % €6 ﬁf}gﬁ g.t E'&g tg of the grooves

portion 9, an annular bottom1 short

[ i ned rtion 1 le.on,the,.,side o site t he
11 ofd) b AR R DT b4 o P rBRhey BT & e BRRELS i “rh ot angle on the
digag%g of the activation zone 11. The annul ar recess

trailipg the gropie Slucpapleragntanydo Jot manbe b theorage 507 to 80°, preferably

| ocat ed
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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5 substantially at the inclined portion 1 Ia of the
groove 11. As can be seen in Figyre 3, the grooves 11
have a unsymetrical profile in the formof a scoop
drilling (etatwoaldepdan gif elribtli pipe setioay tind scrafes op>taek frams the walls of the hole
cylindrical surface of the activation zone 10 on one
wisdiBe AR e RLHOR isAled A the opposite side. The
acute angl'e may be provi ded on the back side or
trailng,,si of the grooves in the djrectjon of ..
ot ARl Biog it Sheafing ASy<a14 B8, 5 5ReePRal e, moving away
be recalled that 10 a drill pipe section is always
fram ithe gornection portim Pn Theebepsing 20ne 4t ¢asmprises @r gidde portion 13, a central
prevent the threaded joints fromunscrew ng. The
beartimgipertiand4eandraogiide goxiont ISe Ihrthedirsotida ofrflowefdf d8lling mud outside the
side of the grooves is designed to facilitate entry of
dn&l'e%i'p@ 1,Mho ghliR @cA8Yas dldowlieeShoRUehe igjsuicﬁ@' Qekidf 1? is upstream. The

ri s scooping function due to thelir unsymretrica

ile. icul arl t activathaon ne 10
et 1osf LA HRRE B BRE Lot o Bilek 68038 1FR Ripeprefeiibly of the order
&@n?ﬁ Seven ten, L/gr exanpl e nine. The axial |ength
of 80 g8y i Jihe jcqnirahbeaning pprtioRel4 s iy dhe shang ofpa gylindrical body of
preferably in the range 35 to 45 nm for exanple 39
revehitionhwith xdna¢xtemal tdiametert whichdntgredterpthan ithe edternal diameter of the other
be in the range 5 to 40 mm preferably in the range 10
portiond bf tndrillogsipexanpl e 11 mm The angle al of the first
portion Ila with respect to the axis nmay be in the

I angge $@riaf sipe o7 rtlll?ef £8P kdctiofs | g gm{ 4 %s]érf&.gdeﬁl;bfd% gtf revolution, for

exanpl e 20. The angle™ni of the ~portion
et Do S5l 1B AE AN ol AL Gty angentil
ortions may be in _the, ran 3 to 10 mm The,_depth of
the fﬁff@“@f E%?\Pé‘gya%ﬂﬂagl%eeﬁhﬁ e Paige 15 isoexernally tingential to the external
referably in the range. 10 to 15 nm_ The acute angle
surfgpe pf Eherachivationyzanggkl)- oThe Beidgporien Id1is extemmliyntangeatigl to the activation
to Ti, may be in the range 50 to 80, preferably in the
zone dvgdesGidbddobel@w. fhre lengthplfah® bearipesediion 44 araydbe of the order of half the
bet ween two grooves 11 on the 25 exterior of the

lengik bF Vidd beafin@ 9bhd 0N The @ﬁl\de?@ft'idhstlb @nd3898ay2hch hatda MHkth of the order
for exanple in the range 25 to 30 mm The "activati on

, e i Reci . A .

of RHADEAPATR R Peif AR 15, D8 THE Sl PRldaf Ghape, the guice

portf]ogfétg 33&%??%@%3{%% %S’ﬁa{i‘é% é%l{\? agﬁ)gttlgqipy\ﬁgl log [5.16 ]_cto tl&& mm, preferably in
Next,_the drill pipe 1 conprises.a beari nghzone. 12 on

the rangeell & 88 may, , The dearipg 298¢ dvimjn Pamicilan dhe basring seston 14, may be
ortion 9. The bearing zone 12 conprises a guide

procggcd it thel fHirmaof arvoatihg ©r facing diormpdr fromre bteiall vhiguisdmrder than the
porti-on 15. In the direction of flow 5 of drilling nud

remdiideri ofethe hdzillpipel 1.piThe Hard tnheteriiali Hlgy b€ cbohpdseBof shromium or tungsten
downstream and the gui de section 15 is upstream The

bRBAN TROhAQMRatdBal Ty RAVE a ARicRYdsAli 'tlfen%h ftolBemAY,
car of 50 to 110am“r§11 pr}éf er agl ycg%ésteﬁ% or e?e gfto710 to’%%rexample2 to 4
T ent v al ring pertion 14 is.i.n the,shape. qf .

run. SRR RS s TR 5. 65 e sl Fich 7 o8 AT by 2 welding or

di.aneter, which js greater than the external dianpeter

thermpgl prQiecHOR QPeHBISE ol prampple g fame| orpg plasma). The bearing zone 12 is

provided to withstand axial and rotational friction égainst the wall of the drilled hole. The
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The external shape of the guide sections 13 and 15 is

as a rounded body of revolutiongjjfor exanple toroidal,

ogi val or_ellipsoidal. The guide portions 13 and 15

beariagarnel han pprticuley &t prafile of theguide portwins e bvisrthe fluid to generate a fluid
portion 12. The guide portion 13 is externally
bdagingeffettal to the external surface of the activation

zone 10. The guide portion 15 is externally tangenti al

tot ’t@ﬁ Q;}fvlaﬁgﬁ %ear }]6ﬁd1§ fijug;sg%iﬁ: Bl%q)eg.rgxi;g £one Efldletpe direction of flow

I en
f the len th of he bearing zone 12. The gui de
Off}g? MJH@ nyud gyt féh?rés}ﬁé%%l a aXtF@ﬁb@erfthbg@@faﬂy increases in

of a quarter of the length of the bearing zone 12. In
the Haegtionenfdlovaof e diridling siud pe thet direcon dEampowt3. ofte ekBernal shape may, for
and 15 nmay have a radius of curvature of the order of

exbfiple) bd Q9 arsdnveN 6¥sidalTihy deiivitil 208808 HBnéds B éﬁﬂall-{”i@ one side of the
bearing zone 12, in particular the bearing sec ion

gu?@’p&?g xf?% Bmf g@%‘sﬁx}é E?x{e\hl\ﬁll %ﬂf Eorﬁx Epﬁi Q%tl?e]% slA% 1 %apered surface to
e Skt 488 TR oS 2 B, v o

materi al may have a thlckness inthe range 1 to 10 nm

The getixatiomaone 261comprises a hwalith gf graexest 7 aithi shape gergrally similar to that
formof a hard coating which may be supplied by a

of wed giongesot 1 bk withl dififerxjne dirensi@pe rie gnooydsol7 awsrtel i the range four to
ina flame or a plasma). The bearing zone 12 is 25

eight Gy infigfbef, Ofo ik BpRN SixaX TRE a@ﬁ@atfoﬁt fHdeof@En&frésCEHa? fud and debris are

agai nst the wal |l of the drilled hoIe The beari ng
sco% Q@ ué récﬂf:,ﬂg{\ﬁ;ﬁlgﬁ ld&l;l."l% Bgll{}{%ct m fdrhp?tp?g* dﬁ%lené:}'eaﬁe the axial speed
activation zon osed upstr.eam
of %F '?’ﬁJe befasr s ESe SR ARG A6 400 GhE S Gffipn zon 10 nd
drilling nud outside the drill pipe | has an externa
thug;t “grfe%ﬁ‘? Wiogertiscsl thy indlinatin & thenags of éhethelaced moves 11 located
of flow of the drilling nud in the direction of arrow

downstrepm of thegroavesslameay trapmailer thax thapbfthe lgro@=s d7convex
ovoid. The activation zone 16 connects tangentially to
oneAsgroeveof7 tdirprives delomatstrean pbHiof 1 7ahoseas thdguid® Pértion 15, a central
12 and may connect on the other side to a tapered

porfish | 26 RithQ MEik#eA boromURRM M upshEarf 'bbhionpl'ﬂé%ih P&fafefer that decreases
connecting it to another drill pipe 1 (el eva or

one 16 co RluLa
in thEBLeon HEHESHDY . Pl A0S iehmtiaiRon 175 bt 3 e B2 with respect
10 of the grooves 11 and with different dinensions
to theaxig? enediis iy thearpngre3 40908, prafeerbly suthereangs it BG°, for example 45°.
nunber, for exanple six. The activation zone 16
Thearpst:cm; poHamn Hednandadein angle e wdthoepesdt tptitecaxis 2 which is in the range -
recirculate nud during drilling (dropping drill
10° %6 BOT)Greferably NCtheaakeet 18 @R foy RR&®pRS 20°heTHIgkial length of the central -
bet ween t he upstrean1act|vat|on zone 16 and the

portA ﬁ-@?'ﬂeqmth%’ ?&dﬁg@%zﬁg&l) %Ia:%glt'eit %Pﬁ?etr%ln? AHl'the range f30 to 40 mm, for

recirculation e

eI|x £ 1 ocated 15 do tre
exanphg 305 Al o1 e B AdeioB PR e g Mg 10 to 50 mm,
A groove 17 conprises a domnstrean1port|on 17a cl ose
prefﬁragltyrfa the, range #8rte 39mms forexagnle f mygr t Thsrcentral pprtin d?b may have a
cylindrical bottom and an upstream portion 17c with a
diangtexrmehich ig lower dban tmsdigmieter tofiehel cerdral iportiaf 11thef ther graoves 11 of the
5. The downstream portion 17a may have an angle 132
activatibi) 26126 Pe.C tTHeOprbbeesalkT thad NdvieCdépsth ivhitnes GRAER tBAOthe depth of the
to 60, preferably in the range 40 to 50, for exanple
45. 20 The upstream portion 17c may have an angle a2
Wth respect to the axis 2 which is in the range 10
to 30, preferably in the range 15 to 25, for exanple
200. The axial length of the central portion 17b nay
be in the range 20 to 60 nm nore preferably in the
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25 dianeter which is Iower than the dianeter of the
central portion 11b of the grooygs 11 of the
activation zone 10. The grooves 17 nmay have a depth
grodvesHl 1, prefereblyenorettha tvietifep igheatdr. The depéh ofahe ed 17 may be in the
|, preferably nore than two tines greater. The depth

rae Q@ Q0 gJ"(f’Hl\ﬁ?Sgrét%rz{W ul?efh% '?aﬁcgézgf WQ@ﬁrﬁg},t (Pr%?ragm the thickness of the

preferably in the range 2 era

t hi. SS n the cylin cal
matdl iR e CriFRCREen 17 ST RE wBrus ﬁabgs@el.s greater than that of
than that of the connection zone 18 descri bed bel ow
thengonpectiomnagicel 8 dessrifed bolows oAs am axiampls, dhe grpvbdoBom diameter may be
greater than or equal to the external dianeter of the
greatsrnihbat érosqualctoehe ternal diamétee of tHe@oasectibnizbhé!$8.r at ed
in section in Figure 4 have an | eading edge in the
di r el PHoRE 1'7911@5&1‘3% iafsebfiéh Hf Figlire® R&veSHC teh(ﬂﬂg }%%J‘m the direction of

an obtuse angle wth respect to e externa
16,and an a

ut.i.Qn.- of t he activation zon ute

rorion BY B il hik. pociig bR QHier el SOEIeSHER 8 fF Pygemal surface of
ﬁ’é for exarrple in the range 500 to 80, preferably in

revoliion, Af dhg gastivetiony zopgyy @@néxamrmcaéteeenglvh@l dhettzaiing side, which is
d2 between two grooves 17 may be in the range 10 to 50

complementafy taxj) foriexamnple indhe eang® 500 tal80%Yipreferably iaxheynge 60° to 70°, for
30 nmin the zone where said distance is a m ni num

exdneplorgs°t MEheadistanaé ido bt dfo ghdie®Nd MEEHeOR Be r!ﬁﬁlge 10 to 50 mm,

conprise a tapered el evator zone 92 (intended t
£ th i

e AR (e 0o TR s S B ghre id istance s
.hefore it is connected to another drill pipe) which is

ntial to the external surface of the activation
hen  a connectl on zone 18 vvlth a cylindrical

zon
ext ?¥P&’Id 'ila FtRYasionzone 10t dheeind s6Rtiem 6 imax eqraptse & tapgeed elevator zone
central section 8. The shape of the upstream end

92 gatendeh toy syppertetheadbill pgienwhen gt isvidited greheraiithiped by the elevator of the
symmetrical to that of the end section 6. The end

drilling rigdrfofe dtdrponrseteddo andtheediil pipe)) whidl Bagngdentiale the external surface
“direction 20 of the arrow 4 a connection zone 19, an

of tREhdthalibRRoAONE, tRéh BEoMiedfbn Wohd 1 9Ly 1Elrical @&‘éi’ﬁhlnﬁrface up to its
zone 22 conpri sing a downstream gui de portion 23,

end SHH &lw %g@cﬂoqgef? ?&tlgﬁ gand an upstream gui de

porti on an ac I'vation zone 26 prow ded with

gr 1es ape ofa t[Pxe upstrealme end Set 1%%1'7OGnaﬁe tool jomt) is, very generally, symmetrical

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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More precisely, the connection. zone 19 is shaped as an
external cylindrical body of 25j3evolution fixed on
one side by welding to the central section 8 and on
arg hipupgposight isi mienbendentexainple six. t HEharooses i 2in mndave geometrical
20. The activation zone 20 is provided with grooves 21
chahictaristids3 vidwRdf @Usection Sl19§ttated iR f\ﬂﬁcl?)é?é'f@io%e to the geometrical
si Xx. The grooves 21 may have geone rlca

ch%&@{eﬁgﬁér é\)ﬁtrhe @o&egvﬁdbuf t%rg «%v'vgvrg'&loﬁllﬂgﬁﬁ gqlﬁ)welr "n depth. The activation

are close
ogqves 17 but are, howeve

ch racterl stics oI t he
Z0ug | Qrﬂva &halredigutation qupf for mu¢ apd debrs denng dﬁlrlmgddmp-m of the drill
_provides a recirculation effect for nud and debris
piptusectign)d@niistiapes ¢rdraok réamsothe hbke air lifting S drill pipe se@ion.

and scrapes or back reans the hole on lifting the

dri |V1eWé@€n SRE isedtion, see Figlir8yV@thridng, aﬂ'ﬂbaéroé\?e%ulo%mgﬁ% two principal
Figures 2 and 8, the grooves 21 conprise two princi

poRR)BE S 'o'ﬁﬂr%@%rgéroﬁ% %rlﬁrﬁ‘f’\égerg e?]s g Ilﬁlpgtsg;r a Jownstream portion

rooves reamp

21 2 t he, extensi on .of g ext er ur f %of t he, .
T ORGREE b e, BfEnsion .‘ﬁ '8F fferp ﬂ% 3RE Alnthg qoRPeqEigEszonsst 19 in order to
the wall of the drill pipe at the portions 2la of the

maieieacthichnesstel che wall of theoirilbpipe abthegtortienstXatof dtie groeves 21 which is at
wal | of the connection zone 19. In other words, in the

leastegmaslt to elsanof threewall af thichvwnhedtionrzoaé 19.hen gihepwords2ih the downstream zone
substantially flat. Beyond the downstream portion 21a,

214 AR BotRRY 85 th%lgr(c]@\‘H%rZ 1Si8 sﬁ&t&kﬁﬁll&%m Beydhdihe %%%@Gé&? portion 21a, the

isinclined in order to join the external dianeter

gmhﬁ%éé‘ﬁbaﬁh é’gﬁﬁ?ﬁﬁ%“? £l 2BE VAN L i ARRRY oin the extemal
LS 1n t e 300 to .60 referably in
diadifle® of iichcTatich & 245 s TR0 Aosseamopastan 21 B e b nsle of inclination
surface of the activation zone 20 has a generally
Bs widreaspedidp dhe 2xds 2 axhielpisendbe vauge 362 tme@T preferably in the range 40° to 50°,
connection zone 19 and the bearing zone 22. The axi al
for &xmgple 467 Theextemabiur e tHetdctivatibhazoie 20las hggeﬁétﬁlly domed shape, for
range 50 to 100 nun, preferably in the range 60 to

Bl 950, B8 o L Bl SRR B i ngh o
the 95\919§fx%ﬁm2ﬂoxﬂ&¥ 2?5 m%g%%l in'tfe Jﬁ%e %b% 306 ?nnqureferably in the range 60 to 80
mm, more preferably again less than the mean diameter of the guide sections. The distance d;
between the grooves 21 maj be equél to the Adiétance d,.

The bearing zone 22 may hav-e geometrical, physical and/or chemical characteristics
which are similar to those of the _bearing zoné 12. Thé 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 téngential 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
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20The bearing zone 22 may have geonetrical, physica
and/ or chem cal characteristics 4\/\,hi ch are simlar to
t hose of the bearing zone 12. The‘ downst r eam gui de
wile@hi intre2sing dlidmstee i tlel diteetioheofetht Qo SstHed aGRridén with a decreasing
the activation zone 20 and to the external surface of
) . o : h . . 2
AiseBEeLEReRin 4 WepPuatal dbel R HEIRYBEAG, B6iifoh 8. “Phe bottom of the
activation zone 26 and to the gxternal ,surface, of the L.
FRRUS i 4 F TIPS A doynseem, Boion; 472, With a5 dirzeasBigdiameies Bsthe direction of
a plurality of grooves 27, for exanple five to ten in
theyamowr ), foeengah eplindrical dottomh porione? Taand wnf egséreath pdron 27¢ with a
activation zone 26 conprises a portion 14 with an
detreasing diangete ianhé diretiont dfethdiab@at 5.0 ThefdoWnstrédni p¥tion 27a may have an
then a portion with a decreasing dianmeter connecting

e [ r : (S ct i QN 28. ,~o o
i . EUEKLRLPR 01 0L IR0 ARRIRE W B ke 40° 050, o
portion 27a with an increasing dianeter in the Lo
eXFNPIe A3 o rl h§FunSHeAm MogHPIs2 7 camak ey an angle wd Pithresprst taythe axis 2 in the
portion 27b and an upstream portion 27c with a 5
rangeck(Bawi HY. grefemabbyr in thet tapgelilb@do i26f, fof exhmpler 2@fv The diameter of the
The downstream portion 27a may have an angle 134 with

cerftfs$ orf Q7% Meayaké Sn Zhé ParigbEfrdraNnBe diiindter 60the central Fr:ortion 11b of the
preferably in the range 40 .to 50, for exanple 45. The

. . . I o
grod9e RERTURQIgERr Of the TN RO 1P e o 17t SRRl Length of the
he ran 5 to 25, for e le 20. T | amet er of

centiE pRARARTP ot b Bhss FPdha) Best Fimk RECLFIZRgEIRR DG g0 to 30 mum. The
dianmeter_ of the central portion 1 Ib of the 10 grooves )

axigly lepgth; ¢fethg; upsiean R9rthqq§7% axyr kg inyiherrapge 2630 $0 mpe preferably in the
grooves 17. The axial length of the central portion

ran2q #0 he§0 bam, for ehamplgdenm) The Hbvatinn zonef26rsebops umartdrecirculates mud
range 20 to 30 mm The axial |ength of the upstream

andpdubiis @oridg dritiéng @eop-in dhérill piigesetPor) 0 T inBMuse the axial speed of the mud
preferably in the range 40 to 60 mm for exanple 53

betWidn tHa®ipakbdnY 26180 BOBEWRGrcaRPANValith 26HE IEahd itk MLdse of debris, the
mud and debris during drilling (drop-in of dri pi pe

im0 19 EBRSRT A1 BN RN MR b groovs 27 my

€ ups
the inclination

4] 2 nd.thus the_rise of debris,

be lFﬁqﬁﬁ'ég‘égf’gtthgr‘forYgs ﬁgl i x of the grooves 21 | ocated
downstream of the grooves 27 may be |ess than that of .
t heVigigd\iascroys section, s¢g &ygideh the gseowsc?] dave gadeading edge in the
Figure 6, the grooves 27 have an | eading edge in the

dirediiore of ratatiaf of dieadrild pipef sectien dvith &n pbimse apgleiwith wéspéct to the external
an obtuse angle with respect to the external 20

circmfeieiitees feihe icbatidiezoiet 26/ ald an ad@eangfe oM thexitaitiaptedge side which is
angle on the trailing edge side which is conplenentary

' . i $ 0.:80
conffpthncl o6 5 BPLRHL 180 SR Bk Dng 50108 Sifemect o
in,the range 600 _.to, 70 or_ex l.e . o The dept pb_pof
extefrfL ofFnHages, PRETADE RS e do 74 ; (raample 65 The depth of th
preferably in the range_ 20 to 25 nm  The di stance cl14 .
grooyes 1A 81y thedn daoranes Iﬁgcy%mwnefﬁéahl& Hytherange2yt9 Jpynm. The distance

preferably in the range 20 to 35 nmm
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.



10

15

20

25

25 for exanple 25 nm 15 The connection zone 28
upstream of the activation zone6 has the external
shape of a cylindrical body of revolution. The
conriBetdomnectimnezahd 28 spstreamqofi the activatibh ezohéi 26 dnks ABnexternal shape of a
provided to cooperate wth a correspondi ng femal e

cyhﬂdlﬁ&‘lj bol§ dfRvERieH! MeRd céﬂx?é@ﬁon tzlage P01k %@gfz:lrng%?: gtmale thread 28a

1 conprises two bearing zones 22 5 se
and each two activation

ach_ot §
oL B SR iR R ot o n&éem%‘?‘gﬁ@’ 26, The di st ance
betvveen the hearing zones 12 and 22 may be relatively
| ar dB ther ggpbadimesy shoym. theerofilgd elegrent 1 compyises thoheatingigones 12 and 22
on the length of the profiled elenment 1. It is
septiatad frageench dilterfandreaciatardunded bo twod ackivitiohlzopesp eespedtively 10 and 16,
di stinct sections 6, 7 and 8. The central section 8,

20WMMdCH6. | THeMibtfcd BEWeRh tRe B@zﬁifnggiorfeﬁ\’l@ Md on rM\A)I Be Felatively large, for
maX| mum di aneter which is 10 substantially smal

extigh O e MRS St B8 piseRhaibd brr S 95 e 1. 15

vvlthasub anti a external, dianeter, for

advapiagsPYs @rfc‘a@ﬁeats rt{fe Pfﬂg{f@qgmé LtRiPS oin SHistngk seskions Raf and 8. The central
di aneter of the end sections 6 and 7. Thus, the

sectionrll,i whichfis amttlee form pb abkodyaehieavehition wighl acmaximum diameter which is
consi derably conpared with a drill pipe 1 produced

substzatinky sRBldY thark tHel aakimuhh disetér ofithe 6nd fectiofls 8 and€7 (tool joints), may
wel ded together for exanple by friction, before or 15

be &b E}%E g‘% 2 t er ?ﬁngt%lssgggtgx?m%@ﬁt] l\é@&*t@ﬁalz@iﬁﬁﬁter, for example of
£ f ear Z
R A e T e e S%élgn eB4 e o s
other elenen uch as rossov subs ea
of pypteripl tgibgdmac 51&1@?% Ip “‘éib‘f’? gansisjerably, gampay ngWxV it P‘Hﬁg produced from a

not be added. It is gartl cul arly advant ageous to
moneinpdsielank.sThe segtianuo.vorns Haretwaldaddpgsther, friexpmplegy friction, before or
section froma 20 high proportion of drill pipes 1
aftee nsachiming ¢hec gidoeed oflthel ddtivgtian aomstandi xtforesor after formation of the hard
especially as regards |inear advance speed, a | ow

reuﬂ&béﬁbx&m&ebmg%ﬁéyﬂliaﬁdize abrasi on of the drilled
hol e. The activation zones 10, 16, 20 and 26 cause the

dr ! A' dfﬁﬂstHHng n}Fbd E@mﬂ@&ﬁ'(ﬁf drﬁl:giﬁ)gﬁ e ofHaP eg:?deln s such as cross-

ve'wth a scraplng -reamng e

e Je] antl hori zon
o R SR R B S B o . 1
becone sedinented in the Iower 25 portian of t . )
partiguar]ysafivaniageoupre copINOsS i SNE YK Bor, parfirprly, 3 4ele Bipe section from a
sedinent and tend to lift it in the direction of the

highaproperti®nbefodrils pipss 1t énsiing ex¢edlgnt dnilting chataoteristics, espscially as regards
direction of rotation of the 16 .

linear advance speed, a low entrainment torque and little abrasion of the drilled hole. The

activation zones 10, 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
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drill string. In general, the bearing zone 12, 22 is
produced froma nmaterial whichjgs harder than that of
t he remai nder of the drill e 1 and over a radia

drill istrinign dn generaly thehbaaring @owlgrﬁ’aﬂs peoduced &omod matesial which is harder than
beari ng section reduced by double the radial thickness

that f ¢h€ aé@hind&aHf tieedalt ;ﬁg 3l afd afet @rradial hitkie8a@ach that the external
portion of the el enent. | east one gui de section

i d I, « Wit
[Héiu’er I?)‘?Ylgef @erar%fr?% Qéch%h r%ﬁﬁ&? by 95 g ta {%‘%Mﬁgﬁ%ﬁt%hm the external
in order to forma f|uid bearing. At | east one
diageter ¢ Fl‘@ﬁa@éﬂéwfjﬁgﬁﬁeﬁﬁ%xt ernal di ameter which
i ncreases towards the bearing zone. At |east one guide
secAt daashene gude sentiongnayphawsr a édrbidehb shiapa) prefapey wWi@iThenean radius of
| ength of the bearing section may be in the range 20

mofeGha® 20MMm réfefibdPmyrd thah BE nirdiaerdét tb Gorfi¥a Mid bearing.
The I ength of the bearing zone may be in the range %O
to b [ r
or e/f!ig 833 nepargggﬁ?ﬁ in&ﬁte hrfe?aylnggvre ﬁp erﬁgl ég.mﬁg:r chc}'pmc?eases towards the
sections. Figure 15 shows an asserrbly of two drill

beape zane i 4 their threads 9a and 28a. The 15 beari ng
zone 12 and the activation zones 10, 16 of one of the
dr i At lepstions guide seationmasehayeanggival or eligseidalshapg- zone
22 and the activation zones 20 and 26 of the other
dr iThe lenpth ¢fdthe theairg oéctionemay derin ahe rags 20hton5® nfifi, preferably in the
m . Because of the direction of circulation 5 of nud

rang'ygi)g,emmﬁl outside the drill pipe section, the nud and
ebr| s initially encounter the activation zone 16

hep, l?x? %ﬂl’*e%aﬁﬁ Qorilezmay Bo rI BE G %'5@&)' %el"&ably in the range

<
then a ew te of cmt e acti atlon zone

70 tg 3&2“’%380%2@5 ar '132?35% ﬁ‘lélg 6%62%%15:‘?{"{95‘%?&&%% é‘ Vat I on
be advant ageous to try and jncrease the aX|
Cpiighie 15 ovihAn aiarmalshp] va e Rod cvipdheip sbreadnga and 28a. The

To this end, it is possible to select
bearing zone 12 and ‘the activation zones 10, 16 of one of the drill pipes are relatively close to the

di

B

bearing zone 22 and the activation zones 20 and 26 of the other drill pipe (distance of the order
of less than 0.50 m). Because of the dir’ectioh of circulation 5 of mud and debris outside the drill |
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 angle of inclination of the grooveé 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 selecfed 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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an angle of inclination of the grooves such that this
angl e reduces regularly fromthe nost upstream grooves
17 to the nost downstream grooves 21. In other words,
11tand theerigle of ipbinatien ohtheigoeovss 1 eayybe sslectedso amtp beelower than that of
sel ected so as to be lower than that of the grooves

thelfoo¥ddd@7angl e of inclination of the grooves 27 may be
selected so as to be |ower than that of the grooves 17

11 angl: g [ ' ' Of At _
o ool Bs oy ShrrbfBEé p B 2B 7 RRICIBPIRD SomBiiing an activation
17 Adrill pipe 41 may conprise an end sectign

zong Yrdpunstesm phploWsBRHR | LeRTIRE 2h%,23; YhPF Ao AeNe@6 upsiream of an
downstream of a downstream bearing zone 22, an

upstreainvbdariog zoonel22énd)ps tactivationf zonke 45 besieer aad bdoawristrgam and upstream
zone 42 and an activation zone 46 between said

beﬁia@megam&ngmupmr ThE RIPS Uil NEFTerS MRTeass @ QicfivaiohCflPud and excellent
The pipe 41 offers increased activation of nud and

snpg,ln-%:g\lgegmﬁa@gﬁsomggv@&er the walls of the well gy Qi g.tri)u

conprise a section 6 (femal e tool

conpri sing ap, activati on zone. 16 stre of. an .. .
apshrdhoPrRsas | R EaRpriss £ SettioR & Uempls fogh ojgfl Fomprising an activation
bet ween a 10 downstream bearing zone 32 and said

zongpkh rupsiigase 0fi Ay upsiteam beagag zongul% apd amactivation #png1ll between a
thus conprises two bearing zones and two. activation

dovastream bearing zbme 31 and shiddipseedm deaning zoneFl 2jseeFikiire 9hdhe section 31
profiled element 1 is a drill collar. The profiled

thuftodifiiies twé B8R TgSRAhet MM tiRERtivRGoZ £61RS. 12, 22, 52 and
62, ‘each surrounded by activation zones 10 and 16, 20

an 6 0 : e di reqgt 4.
o7l SRR AOERR TP, ol YBALSERRR B con T
proﬁilrecli | eltlexpxél?tel Jggt?prises four bearing zones 12, 22, 52 and 62, each surrounded by
activation zones 10 and 16, 20 and 26, 50 and 56 and 60 and 66.

In the embodiment of Figure 12, the profiled element 1 is a heavy weight drill pipe. The

profiled element 1 comprises four bearing zones 12, 22, 52 and 62, each surrounded by

activation zones 10 and 16, 20 and 26, 50 and 56 and 60 and 66.

In the embodiment of Figure 13, there is provided a stabilizer 70, for example disposed
beneath the lower end of a drill 'p'i'pe 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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profiled elenment 1 conprises four bearing zones 12,
22, 52 and 62, each surrounded gy activation zones 10
and 16, 20 and 26, 50 and 56 ad 60 and 66.
bezlr{h%s}életim@.dm ][lhki‘i’ﬂ SEUEHN Bayl Bavel HEd@erhBl dinBdteE@HicA is smaller than the
S [

I zer 70, for éxanple disposed beneath the | ower

end, qf a drill pipe section, The,stabiliz i ‘o
exEBip LT e BPie SEonS T 400 34" T8 esfshl bty of the activarion zone
thread at another end. The stahilizer 70
10 owyphe differenhfromghe gxtemahdiamgter of theachuatignzgns dfe 12
conprising two bearing sections, downstream 14 and
ups tThe astabilzer 000 comprisest a \fast tubulao rpestidrD berweed 8he male thread and the
downstream and upstream of the bearing zone 12. The

bezir?f;ngri.oﬁg 13 Q08 a LecHRTRbUEESortivR bBtWeEE tiSfeinaR Vrehd -an% the bearing zone 12.

pectively between the activation zone 10 and the
downst ream beard n ctiaon 2514 e . . .
he g0l FEMIBY e IteterCot AL Llf gigmeter of the bearing
74. The bearing zone 12 conprises. a |inki.ng section
zongekQupseferahly waﬂgwhqu@éawm%eme&ﬁ 0? shepearipg gone {2 The extemal

upstream 18 bearing section 74. The |inking section
dianeyerfofviee first exbudarmmirticti suagp thergredtérchan er equal Fathetertemnal diameter of the
t he external dianmeter of the bearing sections 14 and
secéfid tUiarpei@smaThelichgri 6f theffirkthabalat portibh amayZsenia the range 254 to 1219
may be different fromthe external dianeter of the
ctivation zone 16. The stabilizer 70 conprises a
‘irst tubular portion between the nmale thread and the

5 bearing zone 12 and econd tubul ar portio . .
* heF Ristal e SPHiRcaa St enen o ey 15 Pioflied B YEEPin the bearing
external dianeter of each tubular portjo is,;esf tHan

zonehle teesansiifiaiblades &3 obther siebiliess betygeendhe ties 71. The flutes 71 extend at
preferably 65%1ess than the maxi mum di aneter of the

leadi digom iy domestre2n beagng s¢asionall4 tditherapsireany beariag seqtiop 74. The flutes 71
tubul ar portion nmay be greater than or equal to the

maflSE eWwb 2 sistiiamBinder, or Hhenpledoad Thbflites 7pdaté amangldef inclination with

ength of the first tubular portion may be in the

respedt 96 t\?{ﬂxxﬁ% 1242 ABglMse to 35° FHY &fpld bf Widlhtiéd enay be in the range
ally he

gener I cal 1n"shape may be provided at |east in

bet%?%alo ﬁ]ee?a?{@feg Béi’rk%%s%@%f ﬁ%%ét%ﬁ U BRI 1010 and the angle of
- , A , 1
ncl?;tﬁipsggft,ﬁhs ,rigg{)rq!)\}pa eggg%égg{a “ﬁ? gcrnlﬁng?:gﬁgfllﬁﬁtgi %%ér%?%ﬁtend from the

to six in nunber, for exanple_three. The flutes 71 .
activatian zaneadifgbdhoactivasipn Aane b% Khe Autes 71 dagpenen 4 theipends into at least a
axis 2 in the range 15" to 35 The angle of inclination ]
portigry obehel grobves Ilaargiel hdomeremyile éhreegf theodix.i Abe ifiwtasi dnserve to circulate
of the grooves 11 of the activation zone 10 and the

drilffg hf1dOfhel R Edrid] idrdte06f th StabilReV@ay b clfse tdhat of the drilled hole and at
activation zone 16. The flutes 71 nay extend fromthe

leas?l (F:ctbrlfléé g% %%&%&;Q Zg 0k Qo BE@ a%ﬁfn%ﬁ’lﬁ& iRBmaPRRELE of thedole.

_ en at t ends 1nto at |east a
nahahd s baenlb RS 1 S enl s AP0l e of s

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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20 drilling nmud; the external dianmeter of the

stabilizer may be close to that j§f the drilled hole

and at | east sone of the blades 75 conme to bear
diagiatensf thdbeanmigeromd 12 iwliels enayf ittdi bbahwch $mallehehan the diameter of the
enbodi nent of Figure 14, a connection piece or

ATl VEle 2RI thé fitdt 88d Sdcohlt Lbrti o6 the inerti
sub 80 maye havlé1 a bealri ng zocr?e lﬁ!ﬁﬁ? é%ﬂtq?)&{%;?o'&tgthe nertia of the
one end

S
h i n_Figure 10, e thread.at nd a L
ertR 8hhs' Dnstine adizie il i THESHr o oot 2 de et e the first porton i
between the 25 nmal e thread and the bearing zone 41 and
a drill coblay the degrtie qfotheifirst pettigaemay the ¢leseafoethahofdlee dril collar. If the
the bearing zone 41. The external dianeter of each
complonértradjagent torthé sedondpotinist BeavRXvaiptin dril Dpige e idrtia of the second
of the bearing zone 12 which may itself be nuch

poBtitH M8y bé BRSe mﬁaﬁéﬁr{@h@ivﬁeigmrg[)%ik,g_ed hol e. The

inertia of the first and Second tu ar portions nmay

be .the,inertia of t ends of the conponents
i ael S ik 20, HFbisPodt st G0THAS aflern = Raiietion eptsen @ botiom hole
th fir§ ortionis. adrill collar, the inertia of .

sy (qrHHRB7ed & Ariejbeecctips sdhighomah haveoheayy eveigiiticril pipes at its lower
collar. If the 5conponent adjacent to the second

enghorlnj ene ¢rmbedimentyya siabidiaer @0 ior| crpdspwver tshie 80nisrdisposed between a heavy
the second portion nay be close to that of the heavy

weight dhill piipe (or sinperd drACHips iBdhedvyaveigltt dll FipOSSnd?\i8éd) which forms part
sub 80 nmay act as a connector between a bottom hol e

of & by sé&fonEég@%a g?lﬁl (f?)ll% bt hndth&iee ieﬁpfomh%thHin the bottom hole

have 'heavy wei pi pes at its 1 ower

assembly. More pafticularly, the external diameter of the upper tubular portion of the drill collar

may be different from the external diameter of the first tubular portion of the stabilizer 70 or the
cross-over sub 80. The external diameter of the lower tubular portion of the heavy weight drill
pipe may be different from the external diameter of the second tubular portion of the stabilizer }
70 or the cross-over sub 80. It should be nbted that the stabilizers are ordinarily disposed within
the bottom hole assembly (for example towards the lower and upper ends). The positioning of a
stabilizer 70 or a cross-over sub 80 between the drill pipe section and the bottom hole assembly
offers particular advantages during backreaming operations for lifting the drill string. In a
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 inﬂue_nce 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 crosé—

over sub 80 may allow a transition to be made between the high inertia of a drill collar of the
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end. In one enbodinent, a stabilizer 70 or cross-over
sub 80 is disposed between a hgﬂyy 10 wei ght dril
pi pe (or standard drill pipe if“a heavy weight dril

boRbREhdIS afeinblys 861 thihloGkr (Rt oP@ hbavyoleidhlafill Ipigdl ¢t standard drill pipe
section and a drill collar or another conponent

Se&: m ng part of the bottom hol e assenbly. Mre

par |cularly, the external dianmeter of the upper
tubyl ar portjon of the dr|II coI ar may be different
f r oot eBsally rgooussatio ldr 2br2 1 WaY FomBrise & baitem portion which is inclined
portion of the stabilizer 70 or the cross-over sub 80.

in Apdarexintarsetinglithemexie clast to llee hdjaeent bedringarorpo thel inolimdtion of this plane
t he heavy weight drill 15 pipe may be different from

withhespeet @ thé hxid beielif thedfan 1905 @A hrbfePal fin e &adgemoefto 50°.

the stabilizer 70 or the cross-over sub 80. It shoul

o RS Tt B S R—
| T
oY B BRI B TR "L B0t 0.0 B 1

pi pe section and the bottom hol e assenbly offers
par ¥4 dullapipadvaynecrgpasedy shbgjaniiadly kubulat pgrtmmebetweemen activation zone
for lifting the drill string. In a 20 standard

upireain ¢flw fatst saripgizbhomid 2 ativatoe péneafovinspeam @f a8cond bearing zone.
bet ween the bottom hol e assenbly and the drill pipe

SeciheBloovadlofthe ld%aﬁfoh%n@ﬁgﬁ?e’ﬂfd St tRE sécond lb@ﬁ‘nné ﬁﬂl@‘cmay comprise an
to be Tornmed just above the bottom hol e assenbl y” und

mcﬁgé:cké(?rﬁgﬁ ple e hjokr{ ﬁ% Jede'd %ﬁ@% tht}elntgé tggﬁ(gr?n of-gvr}ﬁch is inclined in a plane

Inventors ave no e par

i nfluence evacyat i of debri.s by di sposin

intqraecting g?‘F‘ea’HB ﬁéﬁ‘ﬁh gon 88 qH%P%é‘E rYV‘flh’é‘v‘%‘Eﬁ‘tt% r’i‘i‘%@?lgmay be in the range
assenbly and the drill EI pe section. Further, a cross-

10°1g 38¢.creicrablygm thayange| I§ta23% ansi tion to be nmade
between the high inertia of a drill collar of the 20
bot Therglvoves afSthe abiiyatmndohé @pbtoeasr of thersecandobeasing @zang/ may comprise a
wei ght drill pipe or a standard drill pipe section.

portibi @it Eloa] thy, begki %Xé@ﬁe thé .bottém @flwhidK i§BCliGOdR 4 PRind intersecting the
bottom portion which is |ncI|ned in a plane

axis MEWHRCE leﬁgzh]t f‘heth@%hﬁg&% Qmﬁ E e?%la tﬁ&?ﬁ%@ e”&b to 60 mm, and a

zone, the I Nclination o

cen{r%le gxei)aﬁggx (r%}. h1c Teii) e g’x?e %@fta%ﬁ?}@{ %liqu? Mle axis, with a length in

grooves LI, 17, 21, 27 may coO se a central portion
the fange A9 §Primsn, Mﬁfe&blwmhﬁr@aﬁ% §m antial ly
parallel to the axis. A drill pipe may conprise

a sthesgraonesalf the aatiyation zggrdovimstroam wé dre seqond béayingizone may comprise
zone upstreamof a first bearing zone and an
a portién Mtbodonzefwhith i it & phie glibsiarstiatlg pardilehio thg axix)evith a length in the
range 50 to 120 mm, 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'bg:aring zone the.bottom of which is inclined in a plane
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10 The grooves of the activation zone upstream of the
second bearing zone nay conprisg;an inclined portion
di stant fromthe adjacent bearing zone the bottom of
intedecting thei axds.i e inclirmtiph avith respart dethé agistrvy becirsthe range 10° to 30°,
The inclination of this plane with respect to the axis

prg@yablp}emltﬁeh{;%erlgng(ezia,co to 30, preferably in the range
25. The grooves of the activation zone upstream

of e second aring zone na or
i st ik EBPER o B A ottt R ot By 7 ok 08 may comprise a
i ncl | ned |n a plane intersecting the axis and with a

portigrydistant frora theragiacent bearg Aere Hreebettem| ¢f whichhis inclined in a plane
range 40 to 60 mm and a central portion the bottom of

intedsecting the arisandlwittea kgt iarthe sdrgg 100 0l rein, pefdrbisly in the range 20 to 30
axis, wth a length in the range 10 to 50 nun,

mrA/ ﬁf@i adlal sibstdifiallfRYRI BOrtiod vaith AMngth in the ran%:hﬁ) to 80 mm, preferably
grooves of the activation zone downstteam of

C rigng.zone may conprise 20 a portion the
m%%t?go%m% Ol%ﬁ’ is in a plane substantially parall el
e axis, a length in the rane5 to 120 mm
pr ref SF SHIQYe ﬁwﬁf’eacrt‘é(ﬁ@‘é“ 7974 &SRR Of the first BagigFRfEdNay comprise a

of the activation zone downstream of the second
pottisar disgny dreen rthy adpegnti bearmgpamei e bdttorbarft whichfis inclined in a plane
which is in a plane substantially parallel to the axis
intéreettingrie nixisy| thé Gnclihatixh aviftdlrespyét! RC theOhxif being in the range 10° to 30°,
substantially tubular surface. 25The grooves of the

pre%}gmy,qﬁtmaﬁ%@%% siseeam of the first bearing zone may

conpfise a portion |st ant fromthe adjacent bearing
ncl

zon he bot ned i-n a-plane. 21 .
{t abb iRy SR e oiiedn®, dobehER g g PESipgione gray comprise o
t.h th 100 30, ferably .in, .

poqlﬁg s)a(IlﬁtgtePa é}o eeo!a%gcen% bre%xr'}gge-rg@na rtg%\}é)étogg ro? 7 ah 1%’ 1r|1crlmed in a plane

_activation zone ygstrean1of the first bearing zone may

intesgaeping die axipand wih adergthin therrange et d) aummrefseably mghe range 35 to 45
zone the bottomof which is inclined in a plane 5

mui, ahé asenttal sgbdtivetialyi axizd pdrtidnt With a llenygh in the ridpe 5 @femm, preferably in
10 to 60 nm preferably in the range 20 to 30 nm and

the farfg@NORa/l spst antial |y axial portion with a length in
the range 10 to 80 mm preferably in the range 30 to

prhRBctIS LAY GR ﬂf of Qgr | At @ rhuiﬁfé? oFQPeE 8Rh activation zone

f t fII‘St earl g Zon€ may conprise a
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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portion distant fromthe adjacent bearing zone the

bottom of which is inclined in g plane 10i ntersecting

the axis, the inclination with respect to the axis

bei nthe grooves hawegthe lgeneral 3bapepoh delik|with antdngler @itk eespect to the axis
15 to 25. The grooves of the activation zone

witeaedreRa¢ 6 dpiftedrh 16 HoWRafdafito ifBYofrONPri se a

portion distant fromthe adjacent bearfng zone the
bot t [ S jnclined in a ne.i ntersectin . .
e AnBon ' S FEGIRE: bE oMtk BoReaT6hiaRpeton at one of s

@{é&f&ﬁglyfjn the range 35 to 45 15nm and a_ central

en seati 3 thisadat theoptherowndy Tiws.ca dralh gine seetianmay comgprise at least one
5to 40 mm preferably in the range 10 to 15 nm

secTios giitind tigte (obnstitetedefpt bxanfiple, fgornaveolgoht) iRl aubberne &fd face of which
grooves of an activation zone nmay be in the range 80
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secfbh S onlsl AR sCorisha S BRal Vih BB Re By k54 RBeso the end which
. osite edge in the circ erential .directign and
18 &%’ ﬂ§ Pe‘gfféggm’t 5 hiectQRe r‘g gf“ﬁ?W&Lﬁ?F'é?‘b ReBPE$INg 13k least 80% drill pipes
activation zone. The acute angle nmay have a value in
accppiing tofe ip@ntion, 7y even 100%iwey 8t formede bet ween t wo
grooves of an activation zone may be in the range 10
to S have peref erdatl yipensdckion redétgent2@hich ¢#n 63fsidéBablye improve drilling
depth of a groove of an activation zone nmay be in the

perfr%?nﬂﬁﬁcel(ésb&iéi@ R infe8dL IR RleY rdtd JrNRvERRISE e bRILDE 10% to 30%, a
reduction in the frictional torque of the order of 10% to 60%, a reduction in the axial friction of

the order of 10% to 50%, an increase in the service life of the drill pipe section of the order of

10% to 30% and an increase in the total length of the drilled hole of the order of 1 to 2 km.



22 The grooves have the general shape of a helix
wth an angle with respect to the axis which decreases
fromupstreamto downstream of a bearing zone. A
section as descri bed above may be provided with a

t hreaded connection at one of its ends and be free of

a thread at the other end. Thus, a drill pipe section
may conprise at |east one 5 section of this type
(constituted, for exanple, j3oma tool joint) and a
tube one end face of which is welded to the end which
is free of a thread on said section (butt welding).

The drill pipe section nay conprise two sections
connected via a tube wel gu its end faces to the

end which is free of a thread on each section. A dril
pi pge sec I i
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torque of the order of 10%to 60% a reductionin the

axi al f r zanei(bd bsingiievidedysteraallyrwdh atdeaspoge leﬂann& gctian €14)
in the S&’Eﬁ(%ﬁtgxtleglaﬁ}h feP&nilh id %reﬁ!erptﬁaéﬁn%tdﬁa?&tt Hortii&ther

order of an |1 ncrease
| engt h oportibres affthd d:ledeﬂtpdud tob attination dexes ¢10, 1 6} snbﬁtaktmlly

15 23 IMS 1. el enent,.(6) ,0f a r|II stri 1
for oo bl i Whoipd Fo (¢ DU lspRsepstresi fod fhyfistream
fluid ar guRéb&aing z6ASMRY the EImPAPstrdin?® Al @6k hdRatdbeing
nmoving fromthe ottomof a drilled hole towards the

sur f ace, defigge Mithiregpeeitto thegitectinne(S) sharculppipn ppfluidazeund gaid

th f
zone (125 el CRIRNE AU A8, B cbbtns b pRrafFbr Bhoves
beari ng @épﬂ)@ﬂmﬂmy gmdrtllydreheadﬁmsh&pb alobug theet axiis (@ oLdaid
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subst ant §eafidns (@311 13¥ Bithe Féinil dTer ddaRx xagnczearb@dfz dPjevaldon,
di sposed_ upstream and downstream of the bearing zone

(12), t h&sRasedpstrgyE ARG dpwvnsieam of direaringsaction Ifyand
def | ned Yiddn 16 HRALrihPsdolion fl4) 36td PiliclsRdidd (13, 15) being

C|rculat| clenent
act i vat i extergdlydsngental td Be bearnnyg sestiong(14) pﬂldﬂoathec aofivetion zones
grooves 6 )17) whi ch are generally helical in shape
about th aQ%s (2) of said elenent, characterized in

t he, bearin ri ses two. guide, . ;
oo meAR el gho? elia b SRS B e ths hggring
of revolashk o1D) 15%@@&&@ GrodPS Inafaia) Wikl a AWREs vaR¢A 1@fgrdafb@
bearing section (14) and adjacent to the bearing

sect i on thamthe hawlness of theremawdernidhq elgmentand B‘é‘?rr@gfadlal
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accor di ngddced bydoutle thvaadinlsthelinesy (I€) iagreater than i oderpdie

beari ng 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.



zone (12) is produced froma material with a hardness
which is greater than the hardness of the renai nder of
the el ement and over a radial thickness (E) such that
the external dianmeter of the bearing section (14)
reduced by double the radial thickness (E) is greater
than the external dianeter of a threaded portion (9)
of the elenent, at |east one guide section (13, 15)
having a toroidal shape with a nmean radius in the
range 60 to 100 nm preferably between 70 and 80 nm
24 3. An elenent according 40 one of the preceding
claims, in which at |east one activation zone (10) has
an external dianmeter which increases toward the
bearing zone (12). 4. An elenent according to one of

t he,prec i b
Seci;i on ?&T pe%fgga cor é)élF\(?ahe rece?ﬁggsm da h%ﬁatleastone

5. An el maﬂiorﬁme(m)rhgs froexaealafiarhdter vplnelcmdrda@s toward the
cl ai ns, which the angle of inclination with respect
to the ai?‘?aém%??nedfl he helix of the grooves (11) of

the activation zone (10) downstream of the bearin
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the PancelHoadiyabor 265e A Ep o dine biing o oL spatler
the precegh fi¢ celradpdBding BnglB bEihe Ablid 60EE gon®s (@F) dfftke
grooves (11) conprise a central portion (11b) wth a

tubul ar ayptéon 2gne f6) aperram ofdciadragonedldhe of the
preceding clains, in which the product of the depth of
a gb oovegvm)neah@cwd@gﬁg wpeef e prpcedingelaipns, gnwhich the

act i vat|

pref er ab y [ nra?]l? g‘ﬁﬁé“’za’ﬁﬁﬂ%@ ﬂfggglgd&%né gﬁeégn]gﬁ%}mbeanng
accor di n@nb,dhomelmﬁtmhlvﬁtlxmeqmedﬁon@e odigbeisg inithe winge B0t thé0°,
grooveseé g} %ﬁ Ieas @ctlvatlon zone (10) make
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clai ms, dometisdler b@@sm?tc@ﬂ@ﬁs@@&emﬁnpm arlgpwﬁﬁ a&abmar

of an activation zone (10) is in the range 10 to
mm prefsepbly in the range 20 to 35 nun

8. An element according to one of the preceding claims, in which the product
of the depth of a groove (11) and the number of grooves of an activation
zone (10) is in the range 80 to 200 mm, preferably in the range 100 to 160

mm.

9. An element according to one of the preceding claims, in which the
grooves (11) of at least one activation zone (10) make an acute angle with
one edge and an obtuse angle with the opposite edge in the circumferential

direction.



11. An elenent according to one of the preceding
clains, in which the depth of a groove (11) of at

| east one activation zone (10) is in the range 10 to
40 mm preferably in the range 11 to 28 mn. 12. An

el ement according to one of the preceding clains,
conprising three to five bearing zones. 13. An el enent
according to one of the preceding clains, conprising
an activation zone (20) downsbgeam of a downstream
bearing zone (22), an activation zone (26) upstream of
an upstream bearing zone (42), and an activation zone
(46) betmeen sai d downstream and upstream beari ng

zon d

or ot nn oL SRR AESREE 08 A ROE ol BPwhich g
upst r eamisfanarbetypshrteagrdwas (1Y of anetifdtivn zane (18N is in the

activation zone (11 be n a_.downs a bearlng zone
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thread agrd Q@o@it ey ofe:fﬂ hastlde a@tl\%ﬁbh Lok 1(2@) 1% gﬁrgl% irigR90 to 40

two el enents 1 n accordance with claim

subst ant inal, pyeferablylimthepangeild o 28ynm.j xed to sai d

el ements between an activation zone (16) upstream of a
fir32. beAniclegentarsordir®)tomnd ofithe praceding cloimsz oproprisigy three to
downstreamof .a second bearing zone (22). 17. A drill

pi pe acc Yd?ﬁﬂ $8°1%Re preceding claim in which the

gro of , the activati zone,.(2 st ream of
PheTeconi lsmie srgorsBirao ohsF B ERFLLE St prpReme an

di stant {di@afidnRna09a6whstRaar dGoh@beean bdariag Boid @1), an
(27c) inclined in | ane which intersects the axis,

t he i nclfsixgtioszops 1245 upstreappfgnivgstismdieating 7ong (Haprd an
with res r

B of er anig PioriohC b0 0 ghlind g A A e
accordingmt@ one of the two preceding clains, in mhlch
the grooves (27) of the activation zone (26) upstream
of the sAnekdchehemcomdingzonae ()thh)a pooeqding sleings, pamprising an

di stant fromthe a cent wi.th a to
(2761 ik SR HepFamisarit e SOuFARepeArEE e T
with a | gaghtion 2né bﬁ) baiwaen Rﬁoﬁzﬂstr%ﬁmlﬂéhn ﬁfn@@%}'aﬁd kdld
the range 40 to 60 and a central portion (

with a blmsambﬁar@ggp%@l%ubst antially paral lel to the

axis with a length in the range 10 to 50
pr ef®r abfAy elementrscordingdo elimd, whicla frasoef aAh@Fiﬁi Pl ongiopéls

accordi n lains, in
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zone (20) downstream of a second bearing zone (22).

17. A drill pipe according to the preceding claim, 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

(27¢) inclined in a plane which intersects the axis, the inclination (04) of



20. A drill pipe according to one of the four
preceding clains, in which the grooves (21) of the
activation zone (20) downstream of the second bearing
zone (22) conprise a portion distant fromthe adjacent
bearing zone wth a bottom (21a) in a plane
substantially parallel to the axis and tangential to
an external surface of a substantially tubular portion
(19). 21. Adrill pipe accordhgg to one of the five
preceding clains, in which the grooves (17) of the
activation zone (16) upstreamof the first bearing
zone (12) conprise a portion distant fromthe adjacent
bearing z wi. t °
whi ch i nter séerfecg?%glggé &z‘}ﬂ’r{s C(ao éhle%r(llgltIEB gglﬁ 1%p%§%ggQ3 to
i nter secB@%gretHrﬂflﬁub@bf@gbﬂS‘th;(éZSPange 10 to 30,
preferably in the range 15 to 25. 27 22. A drill pipe
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preferably |n the range 30 to 40 nun drill _pi
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whi ch thg,grooves (11) of the activation zone (10)
downstream of the first bearing zone (12) conprise a
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whi ch the grooves ill of the activation zone (10)

downst r elifrange SR 120 am, pefsrably 1y isganee Y to §ﬁ‘ﬁ1"i‘ 'se a
portion distant fromthe adjacent bearing zone wth

bot 2&m (4M)plpwpm tp gne olthg fRur prreediag elajmy it which the
axi s angg'g %\Feﬂ (?P o?% J&tlbggﬁl{}‘gni ?62181?‘;’98“39‘“7"9 tHEUsréc?nd bearing

preferabfy In e range a centra
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drill pi Qﬁex&el‘hal@ﬁl’f&felo‘i‘laﬁﬁbﬁéntihﬂjiﬁibumﬂpombﬁ(@ﬁ (6) in
accordance with claim15 and a tube (8) one end of

whi g1 i sa\eeiligest dcBordif 16 Bfe Of the Bive pRLETTRS E1aitdl, fhwhiSh the

free of a thread. 26. A drill pipe section conprising

at | eastgooussdl7iaf ths gelieationzone (192 epitigamad the first heayng zone
one of Cd IQ gg‘i‘n&%e ta%o?trrbn distant from the adjacent bearing zone with a

bottom (17¢) inclined in a plane which intersects the axis, the inclination
of said intersecting plane being in the range 10° to 30°, preferably in the

range 15° to 25°.



22.

23.

24.

25.

26.

27

A drill pipe according to one of the six preceding claims, in which the
grooves (17) of the activation zone (16) upstream of the first bearing zone
(12) comprise a portion distant from the adjacent bearing zone with a
bottom (17¢) inclined in a plane intersecting the axis and with a length 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 80 mm, 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 bearing
zone (12) comprise a portion distant from the adjacent bearing zone with a
bottom (11a) 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) downstream of the first bearing
zone (12) comprise a portion distant from the adjacent bearing zone with a
bottom (11a) inclined in a plane intersecting the axis and with a length in
the range 10 to 70 mm, preferably in the range 35 to 45 mm, and a central
portion (11b) with a bottom in a plane substantially parallel to the axis
with a length in the range 5 to 40 mm, preferably in the range 10 to 15

mm.

A drill pipe (1) comprising at least one element (6) in accordance with
claim 15 and a tube (8) one end of which is welded to the end of said

element which is free of a thread.

A drill pipe section comprising at least two drill pipes (1) in accordance

with any one of claims 16 to 25.



