ctwedel *i "6T*G% 1 EQUI PMENT FOR DRI LLI NG VERTI CAL BOREHOLES The
‘i nvention relates to equi pment for drilling vertical boreholes ically
but not exclusively for making bored piles of great depth. 3mmm@mﬁﬁw Hlmng
a project, it is often necessary to begin by installing a f

constituted by bored piles nade in the ground where the project n®ist'o be
built. That technique consists in drilling a borehole in the ground of
dianeter matching that of the pile thatlls 10 to be nade, and then filling
the borehole with concrete or grout or Some other suitable material. There
al so exi st so- caIIed tunnel | i ng machi nes haV|ng a rotary head that are used

to make tunneé ai;(eR nﬁ{fh;ﬁﬂha{mﬁ‘h % ABLhA }ﬁéy hori zontal , and that

15 m ght pass rou rock I's ver suc ranite.

Nevert hel ess, it \Kihlel ipgenfnday sedales h%ﬂ @c%’éP&‘SHEhf‘i"b idAdEg whi ch
vertical bor ahﬁ|t&$:aal‘ Boh@ltlel eaf, e tpaphELeIbutdinbt eerertudiveiyt lose encount er ed
when di ggi ng “eaktlgl ngbaegopl\/ﬂlé %de;k%i\E NgL hborehol e, the drilling machine

is i mersed | ul I'Ts”the bore oIe In addition, in order to
reach the®| ayer 01"" RRr 82 HCKI it PF@%‘F‘EerFtnéée?g‘é?’;‘z REFEFEREY E9 gr eat
depth, e.g. agiln by mesesBliny at 6obhdam idir evght i ayerd dyhdbrade softer. 25
During this operal e 23 Gfte HALEROLEANRRCES okl |5 Recggsary to instal|

successi ve casin ements qr to naintal n%%e extavati on by neans of an
appropriate did ngTFPEuEFCh“tl%hel FORF LY hePufdet st d tRAFPPHR IBtary head
30 cutting maghi Reonudt obedicapaklremat cltioveltbpicngt vty diilghthevels of
thrust, ¢,9. Qf dhgaardes,ofe }%?xofﬁ'?iﬁé Gnd BROEROYL i HOUBRBEL A L @ very

hi gh IeveI of torque when d I nto granit heref ore necessary
to be able t &% éi?é’uﬁpoga?’%l“%?tﬁlﬁlru%“é#dlesaia&efb?hue as devel oped by the

cutting machi ne atrhardepidr whiich eanchkleglitenedhinglevaathliaese. g. 2 15 m
to 50 m and Hd%l%gSQaEQtéﬂﬁthéa g kWLt ofe Véﬁ-}e%lr tobﬁﬂ@@ﬁ%e%dth% an
appropriate drill g can cl ear }}/ be seen he technl ques for
taki ng up thrif&t PRAAZPBF YL FAPSEPRE Iphioprrazent at L?sné1 S5hab

conventi dhal mightepbeagtimesignesclr ehamsis tvablyehdod, useh IaSCOI’ldI tions

cor respondi nggxta%l@%' | |NQGelb&{eQQQLsesl£mek%eb%ggrﬂé&ﬁ tnht Shoul d al so be
added that "lar di anet er bored piles: %gfsl B L havi ng a di aneter of
Sbout 1.8 m G AORT TS HPIGh KeLEHSA PR EPBHES (T AEHg: 2 ch | s
encount er ed wrewletikingdsaf fanemel frdherleotecheneboneersd sttenadigaingeed f or
equi pment nakj RGnihkipossible to drill vertical boreholes of great depth and

in groun that is ve , ast 0 t of, the present
ventiof01 8 o pPBS IRt sRen Betthelt f ka2t REPeEraRat e i b very
hard ground, wmegisedqim parehtuiids thhf efille tdedbauklesléet gossible to drill

such bor ehol emidiittiBna ¢h adeiar cof r@@&uttrﬂe iametroofl mrd@ofgcording to the
i nvention, thltsc objnect is act{u quve hbtyo nt for dr|I |ng verti cal

bor ehol es i n hard ground that 178 ¢ er| z B that PPoE6npri ses: -
casi ng put sdécé@;ffievel o} o 56 &céhrwslfhélayers that are Softer

25 During this operation, as the borehole advances, it is
necessary to install successive casing elements or to
maintain the excavation by means of an appropriate
drilling fluid.

It will also be understood that the rotary head

30 cutting machine must be capable of developing very high
levels of thrust, e.g. of the order of 500 (metric)
tonnes (t), together with a very high level of torque
when drilling into granite.

It is therefore necessary to be able to take up said

35 thrust and said torque as developed by the cutting

machine at a depth which can be quite considerable, e.q.
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borehole; 25 - a drilling machine having a rotary cutting head and
presenting a structural frame; - torque and thrust transm ssion neans
having a first end secured to the structural frane of the drilling machine;
and 30 - securing nmeans for securing the second end of the torque and
thrust transm ssion neans in translation and in rotation to said casing. It
W Il be understood that in the invention the torque and the thrust

.devel oped by the rotary head 35 cutting, machine are ultimately taken up by
the casing itself. This is nmade possible either by exerting a force on the
top end of the casing or el se because of the 3 weight of the casing as a
whol'e and begauge ofd e URRYIAI ONlRKeknal 12iGhione Nateexists betueen
the outside face of the casing and the surroundin %ﬁougd. More precisely,
the thrust aRERERRLESHMde 8FeB ?RRE%HFQafﬁk%ﬁﬂﬁﬁ”%& H&%casing via the
torque and thrustitransnilsardy beansemwiheh tihe tpramdgabbyfeonstituted by
sections of tube,thal Fhesrehigd 4.0 NenaRoLherad oyl 8 Seedls i@ means for

securing the transm'ssion neans relative to the casin botl%lei transl ation
and rot at? on¥*{D FOPENICRAlchiRf eme BRCRHRET RFent PR SRS gfd’ﬂﬁ pment is
char act eri zedsenit hatndiaiidns ecorfagpangang tongrilsld ngnbanekas Body secur ed
to the secong,gpd,Qfed B8 1B USt and torque transm ssion means, and
expandabl e means npunted on_the outside face of said bod% épd 5 suitable
for occupying a fiFsiPPds elsn ke "’fdé’s?g SRAT ant 295 \VE2BEEBH tion in

whi ch t he expahdablmearsaps lapphyvipressdiemebet hef iaoudelfaoe wf the casing.
In this gybodi gentri9fs tHeel ¥EPLEPM; deR-aHE ARGk td4sLnadkR if4ken up by an
assenbly fixed to the en(i!j of 20, the tor ue and thrust transm ssion neans.
The assenbl y SEGAPPFSEd PeY Pakitie 4 tb‘&%ﬁ havi ng expandabl e el ement s

nmount ed on the ouThéue thacefbherecfstshiachhethusedddes eheipmsitde face of the
casing. In thgkingxpandedisiate, d:i@sevekemBi Hd¥Rie808f Npteddhe i nside
face of the 25 casing with sufficient pressure over sufficient area to
ensure that CRBCPRPHRL hAAORBRGUR Y rhdAT SsPore mftind S4PE CoRAd bot h | n
transl ati®on and ifnrdijadtonf The mrgramdabheert errentss topaproeidenf | at abl e

envel opes whieglii ghénd 'ﬁd@h@@li?y%éﬁﬁé}&i‘éfalab&éﬂ@léwqg veEgspire, or 30 they
may be pressure shoes controlled by act l%ators tha{ %E(e npvabl e in radial

directions of*PH&Ipg SRS & Fd L& bbYT ff& dYui prent is
char act eri zetosaibhatt s aird 13 esueh ypnebadsscohph ixsaliampkar abf tabapft cat ch
el enments foraed mntd he o .nside face of 35 the casing, and noving | ocking

m

members gpunted at L hie,second, gnd; of thent orgue gnd Lhtust transm ssion
means, sald | ocking Henber SCbET R T Ab e FOr° (ARG Gp 3 4 Fetract ed
first positi®i aguirmantgderafdrakling veatandl posiaticdesi Anwkieh t hey
co-operate i grbohattiat drdchAridensiRid @R vhith {ihempkebegl enents. In this
enbodi nent, the tpr&%%n%ngu&hgugéesari%etlakgzxq 2 up, by .co;pperation between a
plurality of series 0 atch el ensnt's provided in the casing, and noving

| ocki ng menmb&P¥ekalei ed by the transmi ssion nmeans. As the rotary drilling
head advances, it - paskE€l 1ihgMnadei e ha@3ngf a cadidrelc-afenhs Head he next

deeper seri eéngfpg éiﬂl:h% gl PRS- ¢35 01 rd embodi nent, the equipnent is
characterized In that sard securing neans conprise a plurality of tube

el ements securabl & T e 238chENF TGP SPABST O AR ENH2YHRYSE  t ransni ssi on
nmeans and securabl end Gebnrefetandichestraedut ol f xdmeg ofeahs dorl ifing ng t he
top tube el epgpf;hd. typnslation and in rotation to the top end of the
casing. 30 - securing means for securing the second end of the
torque and thrust transmission means in translation and
in rotation to said casing.
It will be understood that in the invention the
torque and the thrust developed by the rotary head
35 cutting machine are ultimately taken up by the casing
itself. This is made possible either by exerting a force

on the top end of the casing or else because of the



I this third enbodi nent, the torque and thrust transm ssion neans are
extended by tube el enents which 20 are put into place in the borehole and
secured to one another as the drilling head advances. The top end of the
set of tube elenents is flush with the surface of the ground and is secured
by neans of a "cap" both in translation and in rotation to the top end of
the casing 25 situated above ground level. O her characteristics and

advant ages of the invention appear bettﬁr on reading the foll ow ng
description of various enbodi nents of the invention given as non-limting
exanpl es. The description refers to the 30 acconpanying figures, in which:

Fi gure 1|s u I t wpead cuttin
9 elghp) bt | ek Al Qi@mﬁﬁ% L88 Khewhdl ot kRLary g

machi ne; ure ure 1 machi ne he 1 tracted state
and in the e%’d@ﬁ‘déﬁ"%% fle; fr3§tFP@u‘flé3t3 q’%sésl Bﬁ‘g‘l’?‘?fﬂltﬁ’fl °§Eﬁf Dn view of a
first enbodi mert of the «hdinki agdechs premoundibg Fygumel .3A is a fragnentary

view show ng det anb§e05rééx] eE_k, UEBe %rﬁqutpgﬁat théhéwcﬁg arRreferred
enbodi rrent of the_ex errents - ure 4 1s an’r;gl tudi nal section

view of a5 Jd@8hdYe r\’é’nPyoF £ HeA Mg IVl g%ﬁu‘f?ﬁf@rﬁ HiFes4A is a
fragnentary \ﬂr@Wsmﬁsm@tetrmalnsoﬁVhihle g pref4regly premtitutEdghye 4B shows

the Figure 4s®atlbh9%@%ub@r%ﬂgta;ré n?el%@ eb Qﬁé|éﬂc§{9rerlgna Figure 5is a

| ongi tudi nal section view of a variant of the second enbodi ment of the
drilling equiSHTEREng-meqnifeTsACFUr G (FAGnERERFYISS B JKGWHEng detail s of
the | ocki ng metaedseoto ttie Eiagine bowguimreahsldbion FrguretbBies. a section

view on {jne B-B ;9f s F gWE RBoadibhe J@ FHee ; Bvb St for ORGlet udi nal section
viewof a third errbodl ment. of the dril lln?l@e qui rrent Wth reference

initially to99YjRPERE 115 FRarzFEesReed 3y thgtars ‘Ple%l"cF‘“F&tnﬁl BGehachi ne is
descri bed whicimprsserat eravllprubedy i sedhredditbl thagsaguidoeedt obf tide

i nvention. Nec\f&h%beéﬁésuoﬂfu%eFcr&Héuﬁ‘Ié’sﬂﬁxaqlthb| | 409 g%mdgg%coul d also be
used. A machine of th éﬁp }‘ )ﬁtenvmmlts |ngtunnels
so it is 25 dE&8EF B‘é‘d“"r‘?l Ty Ff?lé‘ds &reofifysat Eiﬂ‘% show up its
mai n el ekent suisgbtanfdre ®wapying R glinesstl posheiontay yrehs@adnduam ng machi ne

10 has a fronfctRQEt EOForE p%’.%.Qt§oﬁeﬁ{ WA @Re 14xpd1830A d WRaRQI i Ons bei ng
mount ed t el esco i call ChFOtﬁg rl%eThe front portion 12
a

to, e
conprises a & HdPF%%?uro% tg?rmsf’tﬂ'ealafaf @AWY a rotary cutting
head 18 nount ed t herehis lﬁ;mb@dbeantrrgf thee ihwadti8n i armwet eddt o rot at e

about the | ongistisdi Bak e X o9l ai NdBEYNEx3S Ud s caarstary drive
shaf t 20 a rotar t s ort.ed b beari ng 23 fixed to one end
Cher cof . 20he Birat 804t rPIC SPORE CURTTHEdPIo S0 npdhec BPRERE ot 11 ng 6
di sks 26. Theogpafse(r iaylkiodaiedl byodwedayiot expandablenieflepgnearri ed by
the structur adouhkEdfBod 6che outside face thereof which thus faces the
inside face of the casing. In their expanded state,
these elements press against the inside face of the
25 casing with sufficient pressure over sufficient area to
ensure that the thrust and torque transmission means are
secured both in translation and in rotation.
The expandable elements may be inflatable envelopes
which are inflated by means of a fluid under pressure, or
30 they may be pressure shoes controlled by actuators that
are movable in radial directions of the borehole.
In a second embodiment, the eguipment is
characterized in that said securing means comprise a
plurality of catch elements formed in the inside face of
35 the casing, and moving locking members mounted at the
second end of the torgque and thrust transmission means,

said locking members being suitable for taking up a



The rear portion 14 of the machine conprises an inner structural franme 30
which is connected to the 5 structural franme 16 Constituting the front
portion 12 by axial thrust actuators such as 32. The structural frame 30
essentially conmprises a ring 34 for taking up thrust and having fixed
thereto the first ends 32a of thrust actuators 32 whose opposite ends 32b
are secured to the 10 structural frame 16 of the front portion of the
cutting machine. A small anount of bendjng notion is al so possible between
the front portion 12 and the rear portion 14 of the machine so that these
two portions of the machine can take up a snmall relative angle, under the
1o cont 1ol PlrdSRLhUALOLS AR YBL| & LIS TBGR! 05 A wseenlie | oar
portion 14 isS ationary ortion 12 noves faorwards as the
cutting headlfgﬂﬁéPPoFHSWQHQhItbﬁg C?Wiﬁﬂ%§§62APaﬁﬁF%ﬁ§%ﬂuﬁﬁdtHE two extrene
positions of #humsfieedbnpeiti ahel2albh relentente.to the rear portion 14. VWen
the cutting head t t 2 n advanced
through a length L %% t |nedh%%i% ggactdgfgggg% agéeﬁggggp%%%tﬁgﬁé€4 is
br ought back ¥hty FﬁeOB%Eﬁ%%QEhb§ﬁ89EP|%1Hiuﬁéﬂét?AP?eﬁ%ﬁﬁafeofoc?ﬁ%hfront 25
portion 12, EﬂmbmknmeMpfﬁﬁkdddﬂﬂm BYe Cy£d gz aanbBegonindl ipickdhby t he Iength L
ar p arilll NGy Lar iRl and &%ﬁﬁs@bﬁeagxnsxplp@ Red Estﬂ  Lhe

e I nve

drilling eqw(i)mant o] ntion uses a cutting machi ne of

type 30 descriBdd ifpt Reprdrad@mces: ol FiRfpes frafdo2e HFI6F 2h anal ogous
type, essenticdtdch edspensesdiearsnént dedtiergsapitheot araged and the thrust
that the;pakesypeiicdg 34 of the rear portion 14 of the cutting machine
receives in reaction. The pur pose of these neans, for each drilling 35

Cycl e correspondi Ag Pot]éllfcgr?é’tbﬁdt}me’il% tiie caeRreRhel ake- up ring 34 from
novi ng i n rotdtdrarcteritednsi aMaonsaBaaéeow:mg thbeng asimpy iekesent s t hat have

been PUt 10t Grxaflhfgeot hbile ORERCL caeclhagtel 05 UE AL Uk dake: D

nmeans corrpr|se first r|ca force and torque_ transm ssion part
having a first? eer?d’rgéﬁu"f‘%‘& tt}HutSﬁetF%%?mJﬁtﬁltoinoWeiﬁs anc} fe Rt fetand nore
preci sel ¥5t 0 drwe athakbes angpd riond i34dng amchrgedomdk yxamg assenbpytabea second

end of the transfE:ssian:PAd ANLSEAY ! O L ULEDEn CAS Nl il BEGCYE! € to
secure the cylindrical transmssion part in rotation and in translation

relative to tHS ¢ASTAY el enents. 10 In other words, the different

enbodi ment s of théni hiréntiloirdc embed pondt t ¢hei tbegentarsy sthewstf or securing
the second end-Rfs mtlagleylm&d{é %@el:_. éiawﬁiedaw} taLaue df ARS8 sERN part
relatlve o the calng h%fﬂs V\% k&?reference nOWt’\ﬂ‘{ ures 3 and 3A a
first 15%8nbdtfiT) t %éﬁt’ﬁ f YEFReIEr PBRASTHINAG &R PRFs is achi eved
by expandabl enntdes. aFi ghe a3 1dhogshedik dsyeshebe Sthédiargeddi bfed, the

ground surfacagederaBd £hse RAGWBALDY 94 1Rfshawh 8N e hOfsili@adel 8EKendS
drilling pro ess

olted-to er 20 casing,elepents 56a are put into
place in the oF‘er%s 6%§0 1T % Ahe c83F USD‘?;% t'flat ext ends over
the full deptq'raﬂséﬁttlﬁ@ mﬁelhlolretﬁhlcvlhetq aper tehaend ihdgthehardinds al r eady

ment i onegs t KiswdepihaBdye |dx@unA ngeex ange 15 mto 50 m 25 The drilling
head 10, and nore %gmsf?llyalts ta und’llag 34|sss red by any suitable

erls ntage o
means to the flrst end Hoa of 1 &l faorq & and thrust transmnission

part 60. Its Weéltéépn%ﬁ’ld%r \mettﬁerh@narﬁash@s the Eakiawyns6. The length H
of this part desc&upblbﬂaéfvmkﬁioaddembédhmémas3eflem@tihvﬂhthbﬁ geedhine 10 in

its extended [ i reater
t han t he deS|arsst'egltO§ ?ﬂw%r?%rﬁgﬂgagsl nt'o o%gﬁgrl‘: ISGl&rﬁr PFI ?%% dept h of
8 m thed en@%oﬂpaBYl¥%efWIF3601PsW%t 5 5 m The dianeter of the part
60 is equal to the Bhgaianetier aokiimpei Lidd lvggheadindin defte i exanpe
descri bed, T § EQ@E?&Oﬁééé“éétgkng machine;
- Figures 2A and 2B show the Figure 1 machine in the
retracted state and in the expanded state;
35 - Figure 3 is a longitudinal section view of a first

embodiment of the drilling equipment;



8 The assenbly 62 for securing to the casing 56 conprises a cylindrical
body 64 of dianeter that is slightly smaller than the dianmeter of the part
60, together with inflatable envel opes such as 66 which are 5 fixed to the
outside face of the body 64 facing the casing 56. The inflatable envel opes
66 are connected by pipes 68 to a source of fluid under pressure. Figure 3A
shows the securing assenbly 62 in greater detail. The ring 64 formng the
cylindrical body has a 10 flange 64a at _.its bottomend for fixing to the
part 60. In the enbodi mrent shown, there~are two infl atable envel opes 66a
and 66b in the axial direction, and there are six inflatable envel opes
around the circunference, ese envel fed :1kndEvi dual |'y
by pi pes 15 68 for fFZlgalrﬁgg?Ilusi 3%88@‘9‘%?% sS’rlg.% ﬁ(g‘gﬁo%]:ﬁe%ﬁrl agg area of
the infl at abl BreRiglugged eaatpwantes shaveng chixefenreh HediNsPdeface of

t he casi ng S56cmalidxdaadabiéi €lamintisg ensure that torque and thrust are taken
up effectively. The F\qsrgﬁ?lgug ei%)];adtlglﬁﬁgEHafjnélnPe%ttﬁBg e, 24 expandabl e

envel opes is necessarrly |im articular in order to avoid deformng
the casi n§ 565etnd sgPerAEMeRt 195 Afecfel bl inhEeRAPBEBbes 66 are in the
expanded state so -aFigarbesserdiraedrbfment ity arieandfi @ detanisl alfi oherel ati ve

to the casing .ﬁgq t,hus .t up 25 forces. Once a drilling cycle
term nat es, }Flle envél o%telsg‘ﬁ%la’re enptied of fluid under pressure and the

assenmbly 62 noves ‘dEAIUEROHY YD EPENBIF D el LR IHE™EPENngki ssi on
part 60 throughe ardergt Ari1Thigesponding to a length of one drilling cycle.
30 In a ygriant, t-h%i'gﬂ}EaEaPéea %&gk?&&&%ﬁ JIY ;i Bf &f&f’%ffe by pressure

r t can 1Ty

shoes of "sufficient s ace area_t _ e noved radi a et ween a
retracted posY¥figirtard &Ppoteeansh erhodhredt (HeyhBedFibbhihst the inside
face of the casiiygnedfi.; Each shoe is fixed to the end of the 35 rod of a
hydr aul i ¢ act uat or, d .+ he i i cal_-hod . .5ecapd

enbodi ment of the i rr;f!\;gr%lgo?lginlsé eggrg%’igglgﬁilg}lagvt \?,Vl tgﬂg‘?le ger%nt'(%eﬁtgoglgi gures 4,
4A, and 4B. IS nickdrgolehesis athébPe Eigtre SS€EHLPR® Y otary head drilling
machi ne 12 and t he ¢jbumdriRals tehsest iandview @nqléntd raysmaEsi on part 60.
Conpar ed wi t hpihig-d ishst sggbodi ment, the difference lies in the way in which
the transm ssion part is secured to the_casing. The force transmn ssion part
is given reference 609FR tntd edegimedtrdhFStiPe Yiet &F & $Pigdtop end
60" a, 10 i.e.embgligratr efDtlee fdmwirhlting egtipmegntnachi ne 10, with four | ocking

fingers such as 7Q;;whi QQfé{r@n@@%‘Hiitl?Sglizntcgrﬁ@tu?c(esdﬂ aizl, ba@JdPWB,TQe casi ng
el ements_are referenceg 56'a and th are onst_lbt t‘%gjr?t% cylindrical netal
h

€
rings eaéR priovidfed ARPChCE FELMAChEBR b7 i 495584 3% a common pl ane
ort hogonal t oetdfedadiyi tadd nid the srollime eapsipmgnb6of artee angul arly of f set

by 90. A serigsvfcif@ur Q&64di0R3 63,1 sScRePAIALRY HLEAM dheifiely owi ng series
of four orlflcesh.t;y a di %a e h corrgspo ding.to aflﬁ?r;?stlt L of adrilling
cycle. 20 NatTHEITS SAPYI R KRerS8asi rfy " BHER: 8%+ coffesfond to the
| ength of drivelhgniownoinatis rustsk faremphbvd dewngileh o9 i %t dess 72. The ot her
casi ng ebenend&sdaeat iRay en@lifilctChandde i, GaSofde£ ANSidHOMt @pcat ch
el enents for tthse faiing%rls gots 25 Figure 4A shows a locking finger 70 in
greater detait:® "?*%h6ufd*Fi¥st be nentioned that the orifices 72 are
preferably frustodeniceal bantearhdin Fhgutrecki rdef rngery Aeashmwtitdes a shoe 74
which is |ikewastider Ut BEON CRtontbebREi shll AR hoteREN¥dlonng@ai, N an 30
orifice 72. The SNQGTBoLSs SEEULSH L 8.8, I 50N L0,68p2pL e QhJhiding in a
sl eeve 78 whosSe axis extends Tadia ly " rérative to Pheaxi of the tube
form ng BRe t¥arfAFseFrBATpart 60'. Using hydraulic control 80, the shoe 74
of the | ocking fimper £76n€apoCiepy 2act®stists oSkl ifdridaWauebrit 1S
retracted) a hV itd : i gL 4 i,n, whi ch the shoe
) ang An.Qeth %r&?g 1d %y(l&ﬁe%hf#eky{f cﬁltgk'£§ihé°9d 13

74 penetrates into the oriftice _ ockin I nger %oes from
mounted therein by a bearing. The head 18 is mounted to

rotate about the longitudinal axis XX' of the machine.
35 It has a rotary drive shaft 20 with a rotary plate 22
supported by bearings 23 fixed to one end thereof. The

plate carries front cutting disks 24 and "corner" cutting



20 the retracted position to the active position, it is desirable for the
finger to be secured via a floating nount so as to facilitate penetration

of the finger in the orifice 72. 5 Figure 4B shows the drilling nmachine 10
at its endof-drilling position. In this position, the front portion 12 of
the drilling machine is in its extended position relative to the rear

portion 14 of the machine, and the locking fingers 70 are engaged in a

series of 10 orifices 72i occupying thegl owest position in the casing. At
the end of each drilling cycle, the fingers 70 need to be retracted. The
rear portion 14 of the cutting machine and the transm ssion part 60" are

then moved downithbeughrg I8ngEh2b ANd-ddigehi Dgaisantl &' & gogaged in the 15
following series of orifices 72, Figures 5 A, and 5B show a variant of

this second efiSdPRenrtTted k¥ GPF| PYTRFRFGLpEATS i s variant differs from
t he enbodi ment of Theguear paliehylibyof hHhemmanbindicimparieepravi ded for
providing | ockjng Beiuean A0 sihfeCa6 i AN st BEnAdBUSE tanendorque

transm ssion part 60", gtl%gerae 5 shows the dr*}l Ikn machi ne 1{) %th its
front por?ti orf SE¥CEHERE t SEFWart Sp6PEF Oh- WA o sPBe THE BSFEABTE et 5P %ahi ch i s
fitted with casialgtblesenicB8oas2sudloras 3¢ -t hEhe asimgtsgal fimme ake- up
ring 34 of the LeabnPPLilPhprebet he Hidd bungoacdiing BascRred i ndri cal
torque and th“éﬁﬁq take-yﬁxepqar 60" fi xe%.t hﬁr etg. 3T2[1e r%a% 60;; is identical
to that show%hPEVEEP et %Y FRERFEC effoditteht SPThe’ o5 teid™ 88 b of the 30
transn ssi on ggaRte0s 33 wWhaseedpposhtd candsmdebngre atestasd9Bol tieng in a

common pigne Qnbtkedeqsl rimd Re benghd udidirl pa¥t Sopfort REcPRLESIARP" and
angul arly offse%%gg QO%Th e |atches_are described h Igglﬁvmth reference to
: S

ed he
Fi gures 5A aftf 35 As® ABABEC br§ SR PERBOY L HESs 268°co- operate with
the catch el emsstibléobaedeam theefromst deorftdon 92 amk wWesirrgrel enent s whi ch

are referencgd%8o8 1A &HicheVahbAhe sdkRRDedLEBN,o ERERISREISS of catch
el enents conprises a.ring 92 roLectln fromthe inside fac(g of the bottom
casing o enerts BEPRITF GRUGFREo D ke APASE VS PE | BEde” die

| ongi t uditmal qeatgrod4oh| Bee Fragjuettrag3dromthe 5 inside face of the casing
fal err??tg_ anfl Ioc?mﬂé&zn@min@@h%ﬁebﬁéﬁmtd}.%t,tekt@-f%xr i;{&&tggn_%rfeisb o

ongi tudi nal part.s serves 0 take up orqu ransm y the
cylindri cal psgcr tl@éa.ry Eaa%i ﬁ%ae% gﬁ"’@% %%rn;plrolnsgg ’EOY%SC%Oﬁﬁ'aﬁéﬁdaﬁgtq’r?ount ed in
10 a sl eeve F3tédpdrbead old merfarns odrildnggit FbveseurdepngheBcontrol of a
hydraul i ¢ actgmwOEnd 0Bwo |dktrlemer b8 2EL&E RESth Oficorith@olraieh £ is set back
far enouzg(}; ta %@%QLS Egetﬁeatr%hes Lo go past the take-up rings 92. In the
ext ended”or activée position,” thePPockihg ‘ead 96 15 bears both against the
take-up ring 92 aKWHedgHisstuttiag| berd tifdi dak -t bhe-igpaPrerdion AR shown in
Figure 588' t hﬁf agki M&cﬁﬁ?@ l‘%%alaﬁ'f/alﬁ&@d pirouds 531ériyﬂfri m._eld_efiiﬁeci Syt he
correspondi ng,fa ockin sgQ,as_t aci e agenent
20 t herebet vvgcehr?. %?ﬁ‘_g'gﬁcéﬁr:aezt%%}lét %‘l_”f g%‘%%ﬁ%nhg%d?? sborcfru (B F%g%olneél}%uous
lines in its AhScRPAYEPORITHVR ARAFiF EiZdagRédtiThe® ithe £5°%/ecoupl ed

posi ti onzs Natparraliby, 12 heartd &t aBeerdck baitwdan tweld aker bpgihngs 92 i s equal
to the | engt : il yel Ri ar.i . 'ina@;is used in
exactly the ?gﬁé%%ré?l}’lgﬁﬁ%slt etﬁe%bgﬁi%rgirﬁ!q(%?néi %)Gg%t i%"%&ghl rd enbodi nent
of the drilli%d Bquipnent is described below with reference to Figure 6. In
this enbodi nent, RebeledmiErixplaieedubridFlgycers sdnidlly ngnequidbmsas as t he
borehol e is did lhed; n{die DO tLATLEURE £ LB 1 G flkificededirectye to the
take-up ring 34 of the cutting machine 10. The top_tube el ement”1s secured
in transtQti SIFS5ERdPRDt % b FtETaREapET AU Spar A cR¥i ATt n is fixed to
the top end ceinaflbgouastymr, 3sskntbéhley cumpds ses hhesarsudoes sabimgfud ube

el ements act s RO0kR g8e LG tWHANSALESE AhRarhe60.08- 80 110 bhefimad two

enbodi nents and as the neans fok securjng to the casing. .
rear portion 14 of the cutting machine receivés in

reaction. The purpose of these means, for each drilling
35 cycle corresponding to a length L, is to prevent the
take-up ring 34 from moving in rotation or translation

relative to the casing elements that have been put into



12 Figure 6 shows the cutting machine 10 with its take up ring 34, the
machi ne 10 being shown at the bottomof the drilled borehole i mediately
above the | ayer 54 of hard rock. The casing 56 has been put into place in
the 5 borehole where it is drilled through ground that is not hard. Its top
end 56b of the casing projects above ground | evel. As the nachine 10 noves
down into the hard rock, the tube elenents 80 are put into place. Each tube
elenment 10 is of axial length h' equal to L. The bottomtube elenment 80i is
bolted to the take-up ring 34) and the other tube elenents are bolted to
one anot her. The top tube elenent 80s i s prevented fron1aning in rotation

and tranS|atEﬁaFeéé§ S gbﬁg paﬁ%ﬁé?t%gakgsén e . t;§qugrs The

cap-formng i xe to the °cas| ng by
securing neam§ags ﬁﬁ‘i‘%ﬁl%a‘-t}lrétihea p%}fltl%ifltcélb%o%é‘@é‘dtaﬁﬂu‘ﬂl sengaged
qui ckly rel atdragsabsshén Gagithgavihgw | it endesstnad thatheacdnd i rre a

length L CO”%%Q?BQ' &9 t%%emgﬁhkllxé r!sﬂacfl(n%lr% g/@&&&%@ 23 2f

necessary to release ube e?enent 805 |nto
pl ace whith tipeFipgads. afgyi ﬁ@FOPﬁéYp%trtaS@?méﬁ—Veatuﬁ 89" PR RE back into
pl ace. ehol e I&eplt@bﬁ@rhﬂdsﬂﬁx l@yareasncmgseahﬁjmnaarixl@teaaxedpmnlimj o place in

successi on. eir gghg&f%gg gi\&? 1 W%ng; i(ﬁqls?)labbeutlo provi de for

the casing to“be consti iece
description éfl?&\‘?élopta%s”béé”ﬁnﬁéa‘as%r@}attﬁaﬁ Beithe ﬁ@sﬁééds to be
term nated i rleaedtsock. This is a particularly advantageous way in which

t he equi pgrent canihe %lﬁgld Ou%\éermgl extela% g‘gﬂ&gg@é}&fggagﬁq%mﬁntl on can

natural ly al so be used in other groun
Equi prent  f oriT¥EPFRPRgeerasPeRA Bar‘%h%qee”sefﬁtnSMﬁF%!“%r’?ﬁfnﬁecPﬁén%qw prent
bei ng char actutiel zedohd érbtofi theoaplims®dSicad theast nhd %oxrghé’ , 56") put

successi vel ytlrgtngmggggﬁn gthgebg{:_gbglteo tHa gg%gﬁ eq%glg%ne (10) havi ng a

rotary cutting hea resenting a structura - torque and

thrust transm ssi BAthes r(e6’(9’e Bov, t%cﬁlgi’(?eﬁa%?u@da”fu PsE18AH secured to
t he struts ur a&mbodamenofof I’téledrinkréntl:gomaﬂi‘lldl&ecrﬁhdd Tectichgtieans (62, 70,

72) 90, 92, 94,:84Lsf 0y qlrdaggetlbgfsecond end of the torque and thrust
transm ssion nmeans in translation and in rotation to said 15 casing. 2/

Equi prent  accor di RIS ct difAvE, BRaParctieriezed PRiRhAriddrd. skktri ng means
conpri se a plaxcahdt yuofagatseh ehéneind sodgianidd, 5H4)f faorlagdri of t he i nsi de

face of the 20.gasibpg. (60) aA04; i AQY %%Ile%bsngbgfé@aert%g(emegfm) mount ed at

t he seco%g end of the torque and tranim SS] on _méans ), said
| ocki ng fEnb&PSBEI RS8R TamPe RoF ?‘éﬁ(llr’i’é"ouﬁ a°F et e §OFFRRtE f%i ti on at
rest and an aect tvecsesondhiposhei oasinmg i chat heytewiopeeat ehe nf@3 rot at i on

and in transl@bicanuvbt htiheLahshe ef ermu iayéé Equn mgel%taﬁQPadl ng to claim
1, characterlzed in that said ns rise plurality of tube
el enents (807%81i7C80%)"CHATFE I’e*lCJIPJos ?‘?Fé’tg‘e% Ad ‘?ldmoft?’tehéa’?%‘?que 30 and
thrust transdiSs®i A heams and securable to one another and to fixing nmeans
(84) foradixing tbﬁet@plltm@ akagens, (sﬁﬂﬁ}no‘r@ ﬁaf@@ﬁée@t}ﬂ QﬁsaBQkélhﬂ otation

to the top end %5??) g agl n% bgrg gmant §org laiml,
characteri zed t sal secuVl oY e 9% Yh SAenar b (64)
secured to tWé’asééoﬁdcmdiﬂcﬁﬁett)hqmta%@hmﬁquierétrrsan@mlgs|Iemft
60. Its axis coincides with the axis of the casing 56.
The length H' of this part is such that when added to the
30 length of the machine 10 in its extended state, a total
length is obtained that is slightly greater than the
desired depth of drilling into hard rock. For a drilling
depth of 8 m, the length H' of the part 60 is about
5.5 m. The diameter of the part 60 is equal to the
35 diameter of the cutting head. 1In the example described,

it is therefore 1.8 m.



14 neans (60), and expandabl e nmeans (66) mounted on the outside face of
sai d body and suitable for occupying a first position at rest and an active
second position in which the expandabl e neans apply pressure to the inside
5 face of the casing. 5/ Equipnent according to claim4, characterized in
that sai d expandabl e neans conprise a plurality of inflatable envel opes
(66, 66a, 66b) secured to the outside face of 10 said cylindrical body
(64), and neans (68) for injecting a flyid under pressure into said

i nfl at abl e envel opes and for renoving said fluid from said envel opes. 6/
Equi pment according to claim4, characterized in that 15 said expandable

nmeans conprise a %grg!; 1§j G?hgg]\? é{%[q%ottg PRy e. L8l ?I e to said body,

and di spl acenent feans w th pressure against the
i nsi de face cP"PK&SE&ST rﬁ}’llz’@r?FaEq]a‘P%ﬁ %cééﬁﬂ??@r tt¢adl &fm 2,
char act eri zedliight bat sﬁ&ﬂaattﬁbnetaaedﬁaﬁnmrfpbfs%a et 9, 0f t hr ough

o111 ces (72) JRLNEY bIuoal da6asb00 (R0 JorcnBulhl 11 68 IR ghaen Serles

bei ng di spose common ane ort ongltu I nal axis of the
casing, the dérrdstefthy |‘?‘}t@é§325aﬁ%l drer bedyi it tfreidg &Pedirection of
t he casing, ar&ing that THee inflhpgblecdived opesbes saconumneetadpbyral ity of

| ocking fi ng?;egeggg that @J&c@%@bkﬁu{c@%rﬁelry pgg%\?‘%] a retracted first

position at an active second p05|t|on in h said fingers
penetrate into t hEigereris idewsothy seyEadHhrssrMPIve? 18y JEGaFphent
accordi ng to ddtaiiin. 7, Thdariaei eni fedmimy tdiat cyatiddoiedl ceslyahdssai d | ocki ng

fingers {44) @ %gfar%éo&@glt“sa‘bot%@ 9énci5%rpr£ﬁ§lﬁn§c&9rtq{en%atr9 gb aim 1,

characterized in that sajd catch el engnts co series of catch pi eces
15 (92, 94) piojrbet PREF IR ﬁé‘oi”ﬁsﬂ}ée‘fea@éeoitwf’hén%%e the catch pieces
in a given semnvedopesngediapbsets in eheominl piasetier pemdi ehkas to t he

| ongi t udi nal I §;0f i j b g he axial 5
di rection of aﬁ%egcgsf%%%ﬁ%epgn%’%%gei?fﬁ%\%dngh C%Cﬁﬁ&tﬂjﬁge%s conprise a

plurality of TP&ENERVEHPSHEFapfed, Sogelther K&t \?\B@h‘”dil%agtlﬁfaéé’eﬂlﬁ‘??r st
positiontat redstfoanfleadiartiilvgdsendad posisuren | Thehiadalsaudfhas ches

cooperate wi lheaabg CAL clh AIsRaRI <081 dbdPLALL OBoANd LiltolBohrags! ati on,

10/ EqU|pnent a c ding toclaim9 aracteri zed hat each series of
catch el enent*s Pi $estdeh TARKuPRr tRarteTieY) Sﬁr‘(‘)]‘%"ctl?%gsulf-lfbﬁ%?‘h‘é i nsi de
face of the ct@senguaﬂdtlwtl&qghueahndytlmusitoraget vdkealumparts (94) that are

angul arly Sp%@%@c@@@éiy anG!['Heh?sTreQEQf@Céf ftrrfémftltﬁd' ﬂ?fl%ec | kpef the casing
(56"). 14 %mﬁgaccor to a%/&one l (l5 0, 20

char act e ARES SHE 'OPEFI 1A gRTeRRaTe WL }mh?fs 'alf“ront portion (12)
carrying thepamtacylentiri ngd@eaGO(aﬁc)lchntéf@mungcthﬁ adasfingnée.a rear

portion (14) conppisifg @nestdrxuqtluﬁgl ciéme t@%Oanélr@p@sctsl@agee pgans (32)
far noving S%Id front%‘g(%)rtl Qn relative to said rear lﬁor .on, the, 25 first

end of said to0FqiePa RS tgf’aﬁin!f%sl?eor?eﬁblﬁﬁg Hei TR akdetr 880t t he
struct ur al fﬂams@@@}omfr@atdvaeap Plog tdasingl 2 Angqehypndiskeaveor di ng to any
one of cimi Mgoleks. 1llonce a drilling cycle terminates, the envelopes

66 are emptied of fluid under pressure and the assembly
62 moves down along the borehole together with the
transmission part 60 through a length L corresponding to
a length of one drilling cycle.

30 In a variant, the inflatable envelopes 66 may be
replaced by pressure shoes of sufficient surface area
that can be moved radially between a retracted position
and a position in which they bear against the inside face
of the casing 56. Each shoe is fixed to the end of the

35 rod of a hydraulic actuator mounted on the cylindrical
body 64.



30 characterized in that said thrust and torque transm ssi on neans conprise
a cylindrical part (60, 60') of longitudinal axis that coincides with the
axis of the casing. 35 13/ Equi pnent according to any one of clains 1 to
12, characterized in that said casing (56) is constituted by 16 a
plurality of casing elenents (56a) that are connected to one anot her.
ATE. A A9l . AL. AsY. ALI . A9. A9. As. AL. A" . AL2 . A"l . ATE. An. Aa9r 3, - op\] DE
CIX | I
| wmhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] 8a] caJ c: a]ca] ca]ca]ca] ca]ca]ca]ca]ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] c: aU] ca!|
pwf ‘]at }/“ﬁ 0 Y&! &L Mseronl! QAN NLE_dhd Cﬁ%\;@ﬂtqe}ﬁ%%}&q:}l%]hca; galzzzl caL
ca]ca] ca]ca]calcalca calca calca ca] ca] ca] cal 2e244~: :

D<F<’>’>AAA,&$&J:E5¢%&XLB§4W 16534‘?% |4d’ }‘ga'}%a] ca] ca] ca] ca] ca] ca]
ca] ca] cal ca] ca] ca]Ic;Ja]tba‘ﬁcar]ﬂutal}Jc@]ncta] chiﬁca]w’} de @a]eoa}h%l]lt%t]aaa] ca] ca] ca! PRR

head dr1111ng ma h 12 the cylindrical thrust and
SSS WYY" YNYOYYYY %/% lc' % % deee}xsnl d }q il @} ccal calca]ca]calc
a] ca] ca] c3] caf T ta) ¢ty %%1‘6’61]"6" FciP ca] CIRATETEEP cH T d*Ea] ca] ca] ca] cal e
eef f RgSgh: hhhemkehdijmeRic Sl thaabifitrdoce} Xses diry|theapen] ta]Wwa]dajbe] ca] ca] ca] ¢
a] ca] ca] ca] Ca{lf%ﬂ‘]s@rﬁ]s%@]:ﬁ %&ﬁl ciad %%lcﬁ%aafl&ah@]c%@h/al ca] ca] ca] ca] ca] ca/ a@
L g 10%u& ()-m . 0%& ()-m s109 #10‘V y& () -
0@ov ()-- 1wl | 2 6356 diipoRog Hovh i€ A0 FEEQRGE () M1 IL g
109& ()-m!"° LL@ qnyn&e@pod1m§n; and it is fltted at its top end 60'a,
10 i.e. its end remote from the cutting machine 10, with

four locking fingers such as 70 which are described in
greater detail below.

The casing elements are referenced 56'a and they are
constituted by cylindrical metal rings each provided with

15 four catch orifices 72 lying in a common plane orthogonal
to the longitudinal axis of the casing 56' and angularly
offset by 90°. A series of four orifices 72 is separated
from the following series of four orifices by a distance
h corresponding to a length L of a drilling cycle.

20 Naturally, only the lower casing elements that correspond
to the length of drilling into hard rock are provided
with orifices 72. The other casing elements do not have
orifices. The orifices 72 constitute catch elements for
the fingers 70.

25 Figure 4A shows a locking finger 70 in greater
detail. It should first be mentioned that the orifices
72 are preferably frustoconical and that the locking
finger 70 comprises a shoe 74 which is likewise
frustoconical, being suitable for penetrating in an

30 orifice 72. The shoe 72 ig secured to a piston 76
capable of sliding in a sleeve 78 whose axis extends
radially relative to the axis of the tube forming the
transmission part 60'. Using hydraulic control 80, the
shoe 74 of the locking finger 70 can occupy a rest

35 position in which it is retracted, and an active position
(as shown in Figure 4A) in which the shoe 74 penetrates

into the orifice 72. When the locking finger goes from
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the retracted position to the active position, it is
desirable for the finger to be secured via a floating
mount so asg to facilitate penetration of the finger in
the orifice 72.

5 Figure 4B shows the drilling machine 10 at its end-
of-drilling position. 1In this position, the front
portion 12 of the drilling machine is in its extended
position relative to the rear portion 14 of the machine,
and the locking fingers 70 are engaged in a series of

10 orifices 72i occupying the lowest position in the casing.

At the end of each drilling cycle, the fingers 70
need to be retracted. The rear portion 14 of the cutting
machine and the transmission part 60' are then moved down
through a length L, and the fingers 70 are engaged in the

15 following series of orifices 72.

Figures 5, 5A, and 5B show a variant of this second
embodiment of the drilling equipment. This variant
differs from the embodiment of Figure 4 solely by the
means which are provided for providing locking between

20 the casing and the thrust and torque transmission part
60"'.

Figure 5 shows the drilling machine 10 with its
front portion 12 and its rear portion 14 inside the
borehole 50 which is fitted with casing elements 56"a

25 forming the casing 56". The take-up ring 34 of the rear
portion 14 of the drilling machine has a cylindrical
torgue and thrust take-up part 60' fixed thereto. The
part 60' is identical to that shown in Figure 4.

In this embodiment, the top end 60'b of the

30 transmission part 60' is fitted with four moving latches
90 lying in a common plane orthogonal to the longitudinal
axis of the parts 60' and angularly offset by 90°¢. These
latches are described below with reference to Figures 5A
and 5B.

35 As mentioned briefly, the latches 90 co-operate with
the catch elements formed in the inside face of the

casing elements which are referenced 56"a in this variant
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embodiment. Each series of catch elements comprises a
ring 92 projecting from the inside face of the bottom
casing elements 56"a in order to take up thrust, and at
least one longitudinal part 94 also projecting from the
inside face of the casing elements and located
immediately below the take-up ring 92. The longitudinal
part (g) 94 serve(s) to take up the torque transmitted by
the cylindrical part 60'.

Each latch 90 comprises a locking head 96 mounted in
a sleeve 98 secured to the part 60' and it moves under
the control of a hydraulic actuator 100. In its
retracted posgition, the latch 90 is set back far enough
to enable the latches to go past the take-up rings 92.

In the extended or active position, the locking head 96
bears both against the take-up ring 92 and against the
longitudinal take-up part 94.

As shown in Figure 5B, the active face 94a of the
part 94 is inclined, as is the corresponding face 96a of
the locking head so as to facilitate engagement
therebetween. In Figure 5B, the locking head is drawn in
continuous lines in its locking position and in dot-
dashed lines in its decoupled position.

Naturally, the distance h' between two take-up rings
92 is equal to the length L of a drilling cycle.

This variant embodiment is used in exactly the same
manner as the embodiment of Figure 4.

A third embodiment of the drilling equipment is
described below with reference to Figure 6.

In this embodiment, tube elements are put
successively into place as the borehole is drilled, the
bottom tube element being fixed directly to the take-up
ring 34 of the cutting machine 10. The top tube element
is secured in translation and rotation to a cap-forming
part which in turn is fixed to the top end of the casing.
In other words, this succession of tube elements acts
both as the transmission part 60 or 60' of the first two

embodiments and as the means for securing to the casing.

z

z
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Figure 6 shows the cutting machine 10 with its take-
up ring 34, the machine 10 being shown at the bottom of
the drilled borehole immediately above the layer 54 of
hard rock. The casing 56 has been put into place in the

5 borehole where it is drilled through ground that is not
hard. 1Its top end 56b of the casing projects above
ground level.

As the machine 10 moves down into the hard rock, the
tube elements 80 are put into place. Each tube element

10 is of axial length h' equal to L. The bottom tube
element 80i is bolted to the take-up ring 34, and the
other tube elements are bolted to one another. The top
tube element 80s is prevented from moving in rotation and
translation by a cap-forming part 82 against which it

15 bears. The cap-forming part 82 is fixed to the top end
56b of the casing 56 by securing means 84 which enable
the part 82 to be engaged and disengaged quickly relative
oh the casing. It will be understood that each time a
length L corresponding to one drilling cycle has been

20 achieved, it is necessary to release the part 82 and put
a new "top" tube element B80s into place which then bears
against the part 82 after it has been put back into
place.

In the description above, the borehole is protected

25 by casing elements that are put into place in succession.
Under other circumstances, it would be possible to
provide for the casing to be constituted as a single
piece.

Similarly, in the description above, it has been

30 assumed that drilling needs to be terminated in hard
rock. This is a particularly advantageous way in which
the equipment can be used. Nevertheless, the equipment
of the invention can naturally also be used in other
types of ground.

35
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1/ Equipment for drilling vertical boreholes in hard
ground, the equipment being characterized in that it
comprises:
5 - casing {56, 56', 56") put successively into place
in the borehole;
a drilling machine (10) having a rotary cutting
head and presenting a structural frame (30);
torque and thrust transmission means (60, 60', 80)
10 having a first end secured to the structural frame of the
drilling machine; and
securing means (62, 70, 72, 90, 92, 94, 84) for
securing the second end of the torque and thrust
transmission means in translation and in rotation to said

15 casing.

2/ Bguipment according to claim 1, characterized in that
said securing means comprise a plurality of catch
elements (72, 92, 94) formed in the inside face of the
20 casing {(60), and moving locking members (70, 90) mounted
at the second end of the torque and thrust transmission
means (60'), said locking members being suitable for
taking up a retracted first position at rest and an
active second position in which they co-operate in

25 rotation and in translation with the catch elements.

3/ Equipment according to claim 1, characterized in that
said securing means comprigse a plurality of tube elements
(80, 81i, B80s) securable to the second end of the torque

30 and thrust transmission means and securable to one
another and to fixing means (84) for fixing the top tube
element (80s) in translation and in rotation to the top
end (56b) of the casing.

35 4/ BEquipment according to claim 1, characterized in that
sald securing means comprise an annulary body (64) secured

to the second end of the thrust and torque transmission
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means (60), and expandable means (66) mounted on the
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outside face of said body and suitable for occupying a
first position at rest and an active second position in
which the expandable means apply pressure to the inside

5 face of the casing.

5/ Equipment according to claim 4, characterized in that
said expandable means comprise a plurality of inflatable
envelopes (66, 66a, 66b) secured to the outside face of
10 said cylindrical body (64), and means (68) for injecting
a fluid under pressure into said inflatable envelopes and

for removing said fluid from said envelopes.

6/ Equipment according to claim 4, characterized in that
15 said expandable means comprise a plurality of shoes

mounted to move relative to said body, and displacement

means for applying said shoes with pressure against the

inside face of the casing.

20 7/ Equipment according to claim 2, characterized in that
the catch elements comprise a series of through orifices
(72) formed in said casing (56'), the orifices in a given
series being disposed in a common plane orthogonal to the
longitudinal axis of the casing, the series of orifices

25 being offset in the axial direction of the casing, and in
that the moving locking members comprise a plurality of
locking fingers (74) that are movable radially between a
retracted first position at rest and an active second
position in which said fingers penetrate into the

30 orifices of a series of orifices.

8/ Equipment according to claim 7, characterized in that
said orifices and said locking fingers (74) are
frustoconical.

35
9/ Equipment according to claim 1, characterized in that

said catch elements comprise a series of catch pieces
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the catch pieces in a given series being disposed in a
common plane perpendicular to the longitudinal axis of
the casing, said series being offset in the axial

5 direction of the casing, and in that the moving locking
members comprise a plurality of latches (96) movable
radially between a retracted first position at rest and
an active second position in which said latches co-
operate with said catch pieces both in rotation and in

10 translation.

10/ Equipment according to claim 9, characterized in that
each series of catch elements comprises an annular part
(92) projecting from the inside face of the casing and a
15 plurality of longitudinal parts (94) that are angularly
spaced apart and that project from the inside wall of the

casing (56").

11/ Equipment according to any one of claims 1 to 10,

20 characterized in that said drilling wmachine (10) has a
front portion (12) carxying the rotary cutting head (18)
and a structural frame, a rear portion (14) comprising a
structural frame (30), and actuator means (32) for moving
said front portion relative to said rear portion, the

25 first end of said torque and thrust transmission means
being secured to the structural frame (30) of said rear

portion.

12/ Equipment according to any one of claims 1 to 11,

30 characterized in that said thrust and torgue transmission
means comprise a cylindrical part (60, 60') of
longitudinal axis that coincides with the axis of the

casing.

35 13/ Equipment according to any one of claimg 1 to 12,

characterized in that said casing (56) is constituted by
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