+21 ‘April 2006 1 EQUI PMENT FOR DRI LLI NG VERTI CAL BOREHOLES EQ%;L ¥@ﬁ{ion
relates to equipnment for drilling vertical boreholes, typf PP@ not
excl'usively for naking bored piles of great depth. 5 Wien starting a
project, it is often necessary to begin by installing a foundation
constituted by bored piles made in the ground where the project is to be
built. That technique consists in drilling a borehole in the ground of

di aneter matching that of the pile that js 10 to be nade, and then filling
the borehole with concrete or grout or sone other suitable material. There
al so exist so-called tunnelling nachines having a rotary head that are

used to make f ﬁfﬁhﬁwfhﬂ} Dﬁ&ﬁ ntially horizontal, and
that 15 m ght pass throu roc at I'S ver ard, such as granite.

Neverthel ess, it Wi ’d’é’%ﬁél@?s]fed@d'—eﬁhsp Fﬁ@lpfﬁ%ﬁdlfprofﬂﬂsll}ﬁ@er whi ch
vertical bor ehetescal armiielas £ tygdrplelebye didd exents{vary tehese

encount ered whgp ¢To] el g drilling a borehole, the
o L P e o n

drllllng chlnelskt |rmerse at fills the borehole.
addition, “in order™ig F@é&'ﬁ“ﬁ%é‘ ngy’éPCBf HariP ¥&kn necdssaryf ten necessary

to drill to gresin deptimstelYingileo Foutlatbbherdodst) thfedbynpbkequgh | ayers
that are sof tﬁles %‘gdgjr hNghd N3uBRCLALEO LS rtohgcgolrsené) ﬁFadvances, it is

necessary to t al 6”?’ ccessive casing e erre S ain the
excavation by’ s dP2EntePHreNe sPRSi%ks (in dyifling.a borehble drso be

under st ood t Hate tdrungdt af ydiwead er3flateti ind G HagC BE ngl@%atlebghggp@bl e of
devel opi ng very i dRagel €© e ar of 500 (netric)
tonnes (t), tgget her wi t%ﬁgsc\?%% EEii‘jﬁﬁq e%ﬁgbofe{lo?%l]"el 8R“EF5% 1ing into
granite. It ATELEf BFeS?i%ecé‘§§§FyS‘ﬁbt%%maéer®al ake up said

There also exist so-called tunnelling machines

having a rotary head that are used to make tunnels that
are horizontal or substantially horizontal, and that

15 might pass through rock that is very hard, such as
granite.A Nevertheless, it will be understood that the
conditions under which vertical boreholes are made are
completely different from those encountered when digging
a tunnel.

20 While drilling a borehole, the drilling machine is
immersed in a fluid that £ills the borehole. 1In
addition, in order to reach the layer of hard rock, it is
often necessary to drill to great depth, e.g. about

_15 meters (m) to 50 m through layers 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.g.




35 thrust and said torque as devel oped by the cutting naﬁaig?§85 dept h
whi ch can be quite considerable, e.g. 21 April 2006 2 15 P and in
a space that is full of water, bentonite nmud, or an appropriate drilling
fluid. It can clearly be seen that thg techniques for taking up thrust and
torque that are appropriate for use wth conventional tunnelling machines
are unsuitaple for .use in c¢onditions corresponding to drilling boreholes
to make bored PPl 88 ™ 2P¢hall Y RS bB2hdte U HaPt "f&Je- di anet er bor ed
pil es” neansrfidnésehawd N@raadi ap@icpriateadniltl ihgbfmiidd. 4 m This size is
very different fftoneatnhactle\é\@%g%ei S, Sheount g{lgd é“éhen@, r&aeléi ng,.a tunnel . There
therefore exists a réal need for "equi pnent — maki ng iq posSible to dril
vertical boraholdesrofhyrsatanddeptdraardaicnage auppdorhaste sforepgehard, at
least in papiey, EOREGLIRALS Chntdie RILERERh 1AW ERLI QRs$8SN1L0£pE OVi de

equi pnent for drilling vertical boreholes in very hard round, which

equi pnent %% flfeEPRYeioRd RAKERSAANAIBESE? K 1déndrkeuehoteR BOrehol es with
a di anet er mfkcaboubd gilesmto 4 m According to a first aspect of the
present invention, ,there is provide n._equipnent. for drilling vertical
borehol es in hafﬂij?ﬁﬁﬁﬁ,a#ﬁéggqﬁggﬁgﬁ?mﬁong?$¥Tﬁ§?m85%f 156t “successi vel y
i nto pl ace pinlddie nkamehpliépsahdvihd i ngdimcdtiare cforpriusi hgSamrovary cutting
head, havinga ‘%h’i‘geéle{e id %hg%-%%'refﬁaf‘? n@’%?age%‘.{&scﬂ q; rotating said
cutting head with respect to s id structural rame; torque and thrust
transm ssi cimaneatsred gtieacrakingm $andelril ling machine having a first end

secured to sai drpstrkUchiFddor 8RB0 4 Headr hddd NGrmeghifemand a second
end, said transm ssion neans being._cylindrical in shape

making it possible to drill vertical boreholes of great
~depth and in ground that is very hard, at least in part.

Embodiments of the present invention seek to provide
equipment for drilling vertical boreholes in very hard
ground, which equipment is effective and makes it
possible to drill such boreholes with a diameter of about
1.5 m to 4 m.

According to a first aspect of the present invention,

there is provided an equipment for drilling vertical

boreholes in hard ground, the eguipment comprising:

casing put successively into place in the

borehole; _

a drilling machine comprising a rotary cutting
head, having a diameter, a structural frame and means for
rotating said cutting head with respect to said structural
frame;

torgque and thrust transmission means distinct
from said drilling machine having a first end secured to
said structural frame of the drilling machine and a second
end, said transmission means being cylindrical in shape
and having a diameter substantially equal to the diameter
of the cutting head; and

securing means entirely mounted on said second
end of the transmission means,'said securing means

including movable securing members, each securing member




and having a dianeter substantially equal to the dianeter ﬁf tPS cutting
head; and securing neans entirely nounted on said second 2hargi 29%e
transm ssi on neans, said securing neans including novabl e securing
menbers, each securing nenber 21 Aprids 2006 2a being suitable to take up
second position wherein said nenber cooperates with a portion of said
casing to secure said transm ssion neans to said casing and a first

" posi tion WRSEINSEEFIP IS EGr FAkE MBNFEFOBY 80 TSt CBoBpRTH%e St h sai d casi ng;
and cont r olmgi@afscdSpsx@itekoli thes goeshbh osif Gfaigsatds BefWol Bgchdsrbers. |t

wll be undearist gdné h'astsiio?l enbrtlz)sditr(r)ents of t.he _invention the torque and the
thrust develdped* By RS IOPoFe?Y° HEad el T3 IaeRi At H°E ulti matel y t aken
up by the medithgniwlseldin Fhid sscurdde pogsiblbecei tdiercdoperekerting a force
on the top .end aof;fhe Lag.ng.o -&ls81 hRecavss abnt April 2006 3 weight
of the casing as a whol e_%angnﬁe%ause o’? %ﬁg']e veryn ’ﬂﬁgh evel of friction

t hat -exi st PPFetweent Felguesrgelnd #eaPefst he casing and the surrounding

ground. More pregi $€hy, bd hedeRbusba anthtt he tassiuecare &¢ fimeal |y taken up by
the casing via the ttg{fque and thrust transm ssion rrg%l\*sé whi ch are
, BF |

pref er abl y CORELEEhtEE 6y TUEeRET oh® ofP ihide dEHEL© ¥ to one anot her
and via secuadygheednsufoingetdhing dbhe ditdnstebgitakefieapsby rel ative to

t he casing th_i ranskatign : tion.. Lrst enmbodi nent of

t he i nvent i%(r%, Q?hgné elgc%i%ér@fén@pllsgq%hérgg%t%ﬁgzlgégi %ﬂfkﬁear{ Ibé’ai d securing neans
conpri se arexgmhiihara dodyeser utled top eheé skddwdcenthofort késet hrust and
torque transi@.gskof: n@@ANs, and expandabl e means nounted on the outside
face of said body and 15 suitable for occupying a first position at rest
and an




.actlve second p05|t|on i n which the expandable means appl g&efi e to the
Jinside face of the casing. In this enbodi nent of the inven T que and
"thrust are taken up by an assenbly fixed to the end of 20 the t orque and
thrust transm ssion neans. The assenbly conprises a cylindrical body having
expandabl e el ements nmounted on the outside face thereof. which thus faces
the inside face of the casing. In their expanded state, these elenents
press against the inside face of the 25_casing with sufficient pressure
over sufficient area to ensure that th@ thrust and torque transni ssion
means are secured both in translation and in rotation. The expandabl e
el enents may f gt e e I n neans of a
fluid under p'J?%S}sHlﬂjlre‘}L 2 %&Mﬁ s w}#ﬁ regdgg)reeca‘slﬁ%es &Rt ¥oFY ed by
actuators thatt deshaBf LT IFTIA Shati PetsoRstuper hehonshofie. | n a

second enbodifere oft Inbeeqm:mgamhdl ghe Chaftindingegrbind hat sai d securing
means -conprise a MaLHralidlys catgh nt d in the inside face of
! Brbitadly, c3hE OB AIe Ul RETES L &

35 the cagl n%r, a (1 novi ng fount €a “Second end of the
torque an ’d‘é’{i ¥r EASHE S & 3n§a$1f§3alvdal 6BRi heranisadstivedsty suitabl e
for taking upranZibispioh ROGHE 4hiehract @d—effbﬁsablﬁoééﬁé&@uaédrlﬁﬁt and an
active secong, orgqghl perate in I atlo and in

ecRa8hb! OF LibinGl LDENGUAPELALE | D JOLAL20 RS que and

translation with the catch el enen
thrust are tﬁ?gﬁrlggdbe?ﬂf' dexopRFAYinsh thet %@nsxalsrﬁwamﬁays of series of

catch el enenedapivei dedhen chbéng asititg.indB8aABYA Hilod QGk pedEders carried

by the ti@nsm ssigR freans. yepdrilling head advances, it passes
fromone series.of catch eﬁ%ﬁ&éﬁ%tfhghe lxtw%fé gg?l es of catch 10
el-enents. | negufﬁ‘i"‘?‘bt erfbsererterind dgurhaknsaid Secmauaﬂtrmerarwed in that

 sai d securi ngomprise Gonpinns®ad body secured to the second end of the
thrust and torque transmission means, and expandable
means mounted on the outside face of said body and

15 suitable for occupying a first position at rest and an
active second position in which the expandable means
apply pressure to the inside face of the casing.

In this embodiment of the invention, torque and
thrust are taken up by an assembly fixed to the end of

20 the torque and thrust transmission means. The assembly
comprises a cylindrical body having expandable elements
mounted on the 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 sufficieﬁt 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 equipment is .
characterized in that said securing means comprise a
plurality of catch elements formed in the inside face of

35 the casging, and moving locking members mounted at the
second end of the torgue and thrust transmission means,

said locking members being suitable for taking up a




plurality of tube elenments securable to the second end of _the torque and
«thrust transm ssion neans and securable to 15 one anot her &hdrrih 2094 ng
‘means for fixing the top tube elenment in translation and in rotation to
the top end of the casing. In this third enbodi rent, the torque and thrust
transm ssi on neans are extended by tube elenents which 20 are put into

pl ace 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 | evel . her.characteristics and advantages of the invention appear
better on read%%ﬁafﬁggf%ﬂﬁ%ﬁMpﬁéltﬂ@%d?iﬁFPSnaB@ Farcsdyecppechent s of the
i nvention gi vétPsa&imgnin iwhitchnghex arploperatheinasamitpbhoand efiers to the 30
acconpanyi ng ftixGiis@stibh WithC Bhe -cdi @l efehehSs @ Sinplified |ongitudinal

section view of a,rotary head.cutting nachi ne; Figures 2A and 2B show t he
ne %%lgreggf’g PRY st 5Ce EaRES @%ghw%n@m takgpe; 35 .

Figure 1 nachine in't _
Figure 3 i3 aWoRyi couhnralatient hetiwesnew plusaXitysiof eabpsk remicaebnt he
drilling equi premntht?lborARtibbd 2006 caEi 4 €, i.S.:a_f nentary vi ew

showi ng detaihggﬁgrstgg%égiguge %55 ufaneg§ﬂ,§ﬁﬁﬁkﬁéﬂ%_{é%%ﬁ?ﬁfed enbodi nent
of the expandabl e el&ments; Y Fi ¢ ASPESF IO HGRREdi it WecEPbaryi ew of a
5 second enbodFithingthepHeadyandasngibquagesmnttronFoger s dAd $Fa fragnentary
view of a det aatciofeldientE @4irithed neQYI BOBN, rLgute AB shows the Figure 4
driIIingJquigygmgnég_ the end ofndriIIingf,fgrEE?daséEEI%% a | ongi t udi nal
a

section view o i
S In a third embodiment, the equipment isgs

characterized in that said securing means comprise a
plurality of tube elements securable to the second end of
the torque and thrust transmission means and securable to
15 one another and to fixing means for fixing the top tube
element in translation and in rotation to the top end of
the casing.
In this third embodiment, the torque and thrust
transmission means are extended by tube elements 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 elements is flush with the surface of the
ground and is secured by means of a "cap" both in
translation and in rotation to the top end of the casing
25 situated above ground level. '
Other characteristics and advantages of the
invention appear better on reading the following
description of various embodiments of the invention given
as non-limiting examples. The description refers to the
30 accompanying figures, in which:
- Pigure 1 is a simplified longitudinal section view
of a rotary head cutting machine;
- Figures 2A and 2B show the Figure 1 machine in the
retracted state and in the expanded sgtate;
35 - Figure 3 is a longitudinal section view of a first

embodiment of the drilling eguipment;




i K i . Fi 5Ais a
vari-ant of the second enbodi ment of the drilling equipmen i 9
fragnmentary view show ng details of the.Iocklng.nenber§ o? ﬁﬁ_ g@%ﬁre_S 4
equi prent; 15 . Figure 5B is a section viewon line B-B of Figure 5A; an
Figure 6 is a longitudinal section view of a third enbodinent of the

illi i ' initi i 1, 2A, and 2B, a
I1ing equipnent. Wth reference initially to Figures 1, , _
gglrota?y ﬂeag cutting machine is described which is preferably used |nd
the drilling equiprment of the inventions Neverthel ess, other rotary Pea

drilling machines could also be used. A machine of this type is wel

in i [ it ibed in sinplified
known in its use for making tunnels, so it is 25 descri _
manner only, in ordeFigorshiw i a ifiragi@itarg GRBRt ShothL @BLReISEHN 1N

[ : a il achine 10 has a fron portion 12 and a
Foure 1, (he gl sasbesd sutbopde LG Loghage 2 T o otion 2z o
30 to each othéﬁ.e¥ﬁﬁn it PEmMersE: 12 conprises a cylindrical out er
structural frane 16 Ragurg 4 isotalyngitidding1hsas i dT@%nEEQthe{e'n.byxif
bearing. The headndSehSodBitdred st Pne r QA4S about.thetkongltudlna IaX|s22
of the machine. 35 It has a rotary drive sR3f TP a rotary plate 22
supported by beari ngs*PFS itRedst 8 Bﬁ§W€WGth¢Y%§W.OfThedgphaleﬁtamﬁlesh ;?n
cutting disksFéguaﬁdﬁ"qqnﬁmmehteutting.21 April 2006 6 disks 26.tT elsf?ane
To. The'rear portlon Thig dpnahdhe ol il A (S Mo! O Soneic ot al 1 rae
16. The rear rtion T4 of the nachine conprise nfAt _ ra
30 which is c%ﬁﬁe%?gd’ GrthéiBIst ructural frame 16 constituting the front

portion B2 by axialFidwrest astaaldrsteichaBse3Riohneis)rictural frame 30
essentially CoEPIAfEEA cheNSelbhd UnsbAhO% WE LRLUSL 11 40g
equipment ;
- Figure 5A is a fragmentary view showing details of
the locking members of the Figure 5 equipment;
15 - Figure 5B is a section view on line B-B' of
Figure 5A; and |
- Figure 6 is a longitudinal section view of a third
embodiment of the drilling equipment. '

With reference initially to Figures 1, 2A, and 2B, a

20 rotary head cutting machine is described which ig
preferably used in the drilling equipment of the
invention. Nevertheless, other rotary head drilling
machines could also be used. A machine of this type is
well known in its use for making tunnels, go it is

25 described in simplified manner only, in order to show up
its main elements.

As can be seen in Figure 1, the rotary head cutting
machine 10 has a front portion 12 and a rear portion 14,
these two portions being mounted telescopically relative

30 Ito each other.

The front portion 12 comprises a cylindrical outer
structural frame 16 having a rotary cutting head 18
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




and having fixed thereto the first ends 32a of thrust actuators 32 whose
opposite ends 32b are secured to the 10 structural frame 161§P“f%@k%ront
portion of the cutting machine. A small anpbunt of bending notion is al so
possi bl e between the front portion 12 and the rear portion 14 of the
machi ne so that these two portions of the machine can take up a snal

rel ati ve angl e, under the 15 control of the actuators 36. Wile the machine
is in use, the rear portion 14 is stati®nary and the front portion 12
noves forwards as the «cutting head 18 performs drilling. Figures 2A and 2B

show t he two (?tli{erre positions of the front portion 12 20 relative to the
rear portion f455neh- t N dhethg2hebl 1@ ated doy tisankr ofita partddron 12 of

t he machi ne hamiddeanced itdd bygbha dwhgichrkl definedgby the actuator 32,
the rear portion 1f.d S Ay : [ t he position shown in Figure 2A
relative to the front 25 Igg’rg?%é‘%g%‘f oar}tnghﬁ PRW M5 KOBBT 1357 %y cl e can
begi n. Typi cafPF§ terisngen £rdre 2Umhichnts cyeinecktedegualhet 0 0.8 m  As

al ready exXpl ashedcbria [frambhes deidddtiingt ey G Hronpl p& 18 d1Y8NEL, 0N whi ch

uses a cuttingxMRchimeRf sLhgat described with reference to Figures
1 and 2, or ogoan anal.ogﬁﬁs t?/p%%eggggnff’aﬁy %g‘ﬁpFFE‘é‘ét‘ﬁ‘é‘&n?P‘B‘? t aki ng up
the torque and t AETHGIt Yt AFtPRifes: aksing 34 dgravaking hg theast portion 14

of the cuttingnddehting fésed vidsriato ERACEH At ohRE DAY RASerQf<t hese means,
~for each drilhéfght3rsC¥8! §LEQL T, ading to.a.length L, is to prevent the
“toyi ng. i r.g)g e hds t3?3n§f t7oNTeFeFat ¥ to the

take-up hiong 4.fLoMgoying i rotation of i
casing elenents Fhat *habE* Beerf (it EhAtfrat RorFio08% thepkaceinq the
bor ehol e. The®rhigequer amth thrustnt ake-BihdiRBAASE LR S¢-5i rstly a
cylindrical fesarandbt@FiUe cpkr fgﬁﬂ Zéso'r%noﬁgié had\él 0 Jctyrst end secured
to the rear Ipoqrttibanlg'llogfthteh%agg(i:m—!: nso af:?lat th ?ﬁ é:l EF?FTI{O A
ese two portions of
the machine can take up a small relative angle, under the
15 control of the actuators 36.

While the machine is in use, the rear portion 14 is
stationary and the front portion 12 moves forwards as the
cutting head 18 performs drilling. Figures 2A and 2B
show the two extreme positions of the front portion 12

20 relative to the rear portion 14.

When the cutting head 18, i.e. the front portion 12
of the machine has advanced through a length L defined by
the actuator 32, the rear portion 14 is brought back into
the position shown in Figure 2A relative to the Ffront

- 25 portion 12, and a new rock-cutting cycle can begin.
Typically the length L of a drilling cycle is equal to
0.8 m.
As already explained briefly, the drilling equipment
of the invention which uses a cutting machine of the type
30 described with reference to Figures 1 and 2, or of an
analogous type, essentially comprises means for taking up
the torque and the thrust that the take-up ring 34 of the
rear portion 14 of the cutting machine receives 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 tranglation

. relative to the casing elements that have been put into




S up ring 34 and secondly an assenbly at a second end of L Pia&? m ssion
part ‘and serving during each drilling cycle to secure Fhe
transm ssion part in rotation and in translation relative to t he ca3|ng

el ements. 10 In other words, the different enbodinents of the |Event|on
correspond to different systenms for securing the second end of_the o ence
cylindrical thrust transm ssion part relative to the casing Wth re ﬁr e
now to Figures 3 and 15 enbodi nent of the i nvention is described ﬁp i eve
by expandabl e neans. and torque el ements. 3A a first in which t2|s |3
Figure 3 shows the borehole 50 being drilled, the ground surface 5 an

b nni n f r harg,rock. As drilling progresses,
Lgﬁtegg{ogetﬁg§§§% égg#%yg %%%h S g@ﬁsgrgofﬂﬂelﬁﬂ%)ﬁﬁ%f% tekerHR bor ehol e
so as to con@??%%n%?ﬂﬂﬁéséagi#ﬁfﬂ¥6athalledrgﬂﬁksﬂovee 4k thorhhe depth H of

t he borehol e tfnﬁéﬁhésiparp&fﬁnhdwingoh barge é%%.%%&ﬁﬁgytﬁﬁ@hgggé%ﬁ tghz e

depth may Ii epéfie L aggeth%inanhlngcﬁ?tg]dnw é’ﬁ§0§ﬁ?]tyak}|0 thgab’¥eo t he

ly itst ri
Prregltsgné 60% Hing S| ﬂ@glﬁ%m@éyq% %ﬁwbmﬁilyust 4 reomdsshdnopart  60.

lts axis 00|mdud&&amsmhsbhﬁ1§ﬁ&$ ghat bercas] mﬂﬁpdkﬁggi Hlnortghls

h te When ggﬁg th of he mac
gi[énh:dsgfaf%nﬁa ?%taﬁ en hF c¥91n%%%ﬁ r?ﬁﬁPl?%ﬁgﬂ PgREI32 great er than
the desired FpHoBf 28| i1 |t|?f@nﬁh@'él¢mrmaha¢ab¢e fortle dabihgng, depth of 8
m the | engt keldidmeaftst he part 60 is about 5.5 M The dianeter of the part 60

's equatipo the 39,dbanml §lo.Qk, LA Wi g nead JnLle exanpl e described,
' invention correspond to different systems for securing

the second end of the cylindfical thrust and torque

transmission part relative to the casing elements.

With reference now to Figures 3 and 3a, a first

is5 embodiment of the invention is described in which this is
achieved by expandable means.

Figure 3 shows the borehole 50 being drilled, the
ground surface 52, and the beginning 54 of a layer of
hard rock. As drilling progresses, bolted-together

20 casing elements 56a are put into place in the borehole 50
as‘to constitute the casing 56 that extends over the full
depth H of the borehole in the layer that is not hard.

As already mentioned, this depth may lie in the range
15 m to 50 m.

25 The drilling head 10, and more precisely its take-up
ring 34 is secured by any suitable means to the first end
60a of a cylindrical torque and thrust transmission part
60. 1Its 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 jin its extended state, a total
length is obtained that is sllghtly 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. In the example described,
it is therefore 1.8 m.




it is therefore 1.8 m 21 April 2006 8 The assembly 62 for %ecuHi&%bto t he
casing 56 conprises a cylindrical body 64 of dianeter t hat!iprl e htly
smal l er than the diameter of the part 60, together with inflatable

-envel opes such as 66 which are 5 fixed to the outside face of the body 64
casing 56. The inflatable envel opes 66 are connected by pipes

facing the _ _

68 to a source of fluid under pressure. Figure 3A shows the securing
assenbly 62 in greater detail. The ringg64 form ng the cylindrical bOdK
In the

has a 10 flange 64a at its bottomend for fixing to the part 60.

enbodi ment shown, there are two inflatable envel opes 66a and 66b in the

axi al direction, aRHet#ssenblar 62sixri sédhatiabl EOeEh@elcfa%q_slgag@-ulnF tBe .

ci rcunf er ence.compbRe56s 60\8H9RES: AL toekh i.ndividually by pipes
pouplees e rlesguﬂ;%g( 'F%eg%o(?%?"g)egtueﬁ gl‘lcjglt &Fea of the

for feed] id und .
1o 08 Tor fee Slﬂggtéy'lt%#qgg‘rﬁ ARntle Hiugter of tthe WartnsPde face of the

i nfl at abl e envél ‘ .
casi ng 56 nusttogethef fyidieAnflabakhs wrdlbabst aidliasand WhidsStaar e taken up

ffectively. 3 luidod i h 20 expandabl e
vl opos |5 o encee el dilelde Facd B Bt dd Faedaa the tvor o

envel opes is necgess ly, limted, in _
def or m ng thecggéf‘%g‘géaa Tg‘irluﬁ TP PPVEAEPRY dfe ATEhecrmeetiashdy 66 are in
" the expanded ¥tBE® &b tasat eonecgenﬁjrfdahiﬂnun@i]atﬁ@@saﬂg_ in 'Ejr falnls! ation I
relative to the casi 3Rdsh e.a drilling cycle
it BRCASHS Gﬂ%e_\éﬁrf-é? ags%?%lﬁ%ernbrgerse%% and the

termnates, t envel gpes .66 are enptied o urd’ d th
assenbly 62 (?r%t\:/ae{;l ‘doaﬁeaﬁlﬁ% “%nef%'ll@ﬁopée togéraeical thedshdast ransni ssi on
‘part 60 tRroufherad gt At Litohreswondnagisn rixihgngs e mne doilling

cycle. 30 In anviaid @iboatiéd NHALAbLR-EOVEl0RES 66 e replaced by
pressure shoeg of, suffigi ent. surface ar ea i tehgggcérﬁ_fg%}/arpg\?ed radiall'y
between a retTact ot BoiP?iBH °4Rd18 pbeiaFied Aaremtion.t eyl bbereagai nst the

i nsi de face @are six inflatable envelopes around the circumference.

These envelopes are fed together or individually by pipes

15 68 for feeding fluid under pressure. The total surface
area of the inflatable envelopes that comes into contact
with the inside face of the casing 56 must be sufficient
to ensure that torque and thrust are taken up
effectively. The pressure of the fluid inflating the

20 expandable envelopes is necessarily limited, in
particular in order to avoid deforming the casing 56.

During the drilling cycle, the envelopes 66 are in

the expanded state so as to be secured in rotation and in
translation relative to the casing, and thus take up

25 forces. Once 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.




of ‘the casing 56. Each shoe is fixed to the end of the 35 ﬁgpa .
hydraul i ¢ ac?uator nmounted on the cylindrical body 64. 215 f42@556 9 A
second enbodi nent of the invention is described belowwth reference to
Figures 4, 4A, and 4B. In this enbodi nent, there can be seen the rotary
head drilling machine 12 and the cylindrical thrust and 5 torque

transm ssion part 60. Conpared with the first enbodi ment, the difference
lies in the way in which the transn155|§n part is secured to the casing.
The force transmission part is given reference 60' in this enbodiment and
it is fitted at its top end 60'a, 10 i.e. its end renote fromthe cutting

machi ne 10, with fg DK h as_7Q .which redsribedin
greater det alg bel ovu\%eél'he gg%?%%fn efroeffrltéglea%%verne lgpeﬁﬁe%a ®fnd they are

constituted byei9Yivth csifereras 9 Fgguaaent pridvi ésd #Bth 15 four catch
orifices 72 lying im thicoenbodphais ehthegenalbd @ebﬂetlhénﬂﬂtfalf@l nal axis of

A ser. four orifices 72|s
;gga(r:gts ed f5 ?g%é?ﬂdemgﬁn%r ln}s{c;mcé)]fleér ?l%; agl%é ?ourcyolrlln Fag %Prélsﬁ 8Pdnce
cor responcﬁ ng T PBIE I@??&FH‘IESB‘PH PaHY PP ngCenrened E@tINafthﬂ dlilgt only the

| ower casing ekendnientt, hahe cotfRapand 1i@sti1ﬁ t|h@nﬂ£dﬂ of WWilchl tRg into hard

rock are provigdge, o e, ot casi ng el ements do not have
orifices. IOThetorl Hl"jh\cMeSts:Ltln f)%:%%glﬁst%t%gr%gt ch B emen%s for the fingers 70.

.25 Figure 4A shov'%“ea PEER| MpHTHGEL o7 Part dreegiven xhifteaielhcel 605houl d fir st
be mentioned imathitshembpdimess and2iar s pjfﬁj‘te;ﬁaahyl{gu; epai ggdg and that

the Iockilgag {i@gqr.tggn&?{%d%e% g‘“Z‘%‘g ra t\g@lgc'ga%l?sfnﬁ Wogg?l?flce 72. The
LngtoconICan J?ﬂlg kigé fingers such as 70 Whlch are described in
greater detail below.
The casing elements are referenced 56'a and they are
constituted by cylindrical metal rings each provided with

i5 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 fbllowing series of four orifices by a distance
h corresponding to a length I 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. 7

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

30 orifice 72. The shoe g%ﬂis 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 °




is'secured to a piston 76 capable of sliding in a sleeve 7 wh?szs gxis
extends radially relative to the axis of the tube form ng KHepril 2006
transm ssion part 60'. Using hydraulic control 80, the shoe 74 of the

-l ocking 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. Wen the | ocking finger goes from21 April
2006 10 the retracted position to the acibve position, it is desirable for
the finger to be secured via a floating nmount so as to facilitate
penetration of the finger in .the orifice 72. 5 Figure 4B shows the
drilling nmachi#ee ietaacted peaitioh- doi thé ngepivsd oeRtidM, tiH ggposition, the
front portionadgi@fbithecdrigd i chij is. in.ts.extended. position
relative to the rear portion élfqg?g?hgbg%hléendel_{}edaﬁﬁat%eg_'ldo@gl%fl g fingers 70
are engaged in a4 SerPe8®of° fRIriFrESSPIRRtRtd@Py PRtk L ingmesinposi tion in
the casing. Aihg mrigdddeof2each drilling cycle, the fingers 70 need to be

retracted. sThe rearpiparti 49 ébyaf tBQedPP#fii a %Qérf and ;Lhe_tyansm ssion
art 60" are t ed down .through a Tengt oL and théith§eFad70 are
P _ d _%rngx ( g‘? : NGy L .
engaged in the 15 fortBRiRFTerPes b OHT mosdtion, Rlyurfaons, SA and 5B
show a .vari antPaattirhi 32 seit o deibbihigrenictohet he gfididd Rgregabpment. This
variant _diff glosiksem torgrhodinent f, ?%%‘f ﬁ P&y By, Lhe.  means which
are provided for. providing | ocking betwee Phe casi ngaRa“tH¥t hrust and
p and Qhe L. kfﬁ@o%ln 7 oron e i i ‘
torque transmissi On° part g Y RreheReagR@ iy id Isengesaehi ne 10 with
its from® porriifhce? Hid dcrspyey s tlicarst4pbasd e tikethdosahgle 50 which
is fitted with cashipgid eeNLE 2612 g ' he .casi.ng 56"._ The take-up
_ : 11960 891 N
ring 34 of the rear portion 14 of the dri g:l 9 e@C%englﬁ%%r% 1indri cal
. Nee O be retracted. The rear portion 14 of the cutting
machine and the transmission bPart 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
. torque 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
30 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




torque and thrust take-up part 60" fixed thereto. The par%l i? b@ ‘
identical to that shown in Figure 4. In this enbodiment, t L p&!) Q?d 60' b
of the 30 transmi ssion part 60" is fitted with four noving |latches 90
lying in a coomon plane orthogonal to the |longitudinal axis of the parts
60" and angularly offset by 90. These |atches are described below wth
reference to Figures 5A and SB. 35 As nentioned briefly, the | atches 90
co-operate with the catch elenents forned in the inside face of the
casing el ements which are referenced 56" in this variant 21 April 2006 11
enbodi nent. Each series of catch elenents conprises a ring 92 projecting
fromthe insi t 0 casin | ements 56"a in order to take
up thrust, ang%g%%]%gggf ' g%e_ %%g?%%aﬁ’ nacia%ﬁgr ?P%EF‘%FISSSOBPBT%%?%Q fromthe
5 inside face 0% Hé BERIe1} i@PefErm sthmdnsddat Bakd mfedhat bbytdrel ow t he
take-up ring Ssiteelongitsudinal in PWdeiS ko9daBenNL tslubP, tAke Hp the
torque transm+ V5L ical rt.60". Each_ latch 90 conprises a
| ocki ng head Q%Géa%%u%%{%di %1%¥85ag£_lpeaervte 383%%%&1&9&%1?555%{? t*™h§0' and it
noves unde? tHEIEsntrEr At thengrping iedementmtand 100ateéd its retracted

posi tion, the imgledhadély besot tiaek DHar-u@neugh o 0 @ﬂabi@ngﬁmdi@faghes to go
past the takeyipiLng n xtended _or active posit]on, e | ocking
head 96 15 bgélr}s (bgt% %Earlvhé%)tt Oeettag(l?e}lﬁpt}?‘? N§*§9%a ‘ga’éfﬂ%ﬁ
| ongi t udi nal t&ReSYUPIPHRICAGPamts 6Xown in Figure 5B, the active face 94a of

the part 94 is inBhimdatchsos scdpeisesr 2SnudingIntas s O6awkeat be | ocki ng
head so agg t0af agkbid afge sENGAGETENG.,,20 therehet ween. 1 n Figure 5B, the
| ocki ng head ?ﬁ drawn i nsgcontl %otﬁé_‘ﬂ PREs ﬁen PPE 1Hd¥RF BEEPEi on and in
dot- dashed | FABsCPH5sofeR diysiraylpespetunt.orNaDOr al 1oy ittshe di stance h'

between two takeragted pgsition, the latch 90 ig 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
15 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
20 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.
25 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
30 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.

35 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.




92 is equal to the length L of a drilling cycle. 25 This varlant Snbodinent
is used in exactly the sane manner as the enbodi nent of Feg @il 2000 ¢ hij r d
-enbodi nent of the drilling equipnent is described belowwith reference to
Figure 6. In this enbodi nent, tube elenents are put 30 successively into

pl ace as the borehole is drilled, the bottomtube elenment being fixed
directly to the take-up ring 34 of the cutting machine 10. The top tube
~elenment is secured in translation and r@gtation to a cap-forming part
which in turnis fixed to the top end of the casing. 35 In other words,
this succession of tube elenments acts both as the transm ssion part 60 or

60" of the first tw®igueabediitut $hanguasidd@aPBaRS ﬂ‘cPRu%ﬁCy{é NGl the
OIS 1%9%6342 Pt 0 i, SHov [ Ger BAREA™ e dri 11 ed

take- up ring
bor ehol e |rrrre&'|h§t 8ryligdRonaheleajmrediptefly hbcp*de rdek la¥he Basihg 56 has

bﬁen put int ogphfgcewn t Meheb c?@ﬁﬂ@oif Hwb%ehtpﬁts il beded WIP%QQ grougd
that is naj 6 ca3| ng proj.ects above groun

|l evel . As the %%-ch?#esw%&%oggs % E’r& ﬁ8 %gglfp Skthahels Mffe el enent s
80 are put inbB8*Ptackts E&Ri’n'ef’ébéﬁélcefrréh? caging mhjextal abenrgth h' equal to

L. The bottonprobedelerant 80i is bolted to the take-up ring 34, and the

ot her tube el enentg, ar | t e angther. The to tube el epent 80s is
prevented from movi ng rlf\enl&'%opggl oir)l0 gn% gﬁﬂllé}tl fPByRard #9kor kg part 82
agai nst whi chte 1%1%‘}%’1@ 8¥hare apitf dnhe npl -t Eachstdbe(eadetnenthe top end

56b of tHE® cassnof iyl deagth My r&laai 84 whi eheepapPtsn thpe part 82 to be
Sheeltoss" AL RE R LU ST 18 ave o1 vl
has been 20 ther 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 80s into place which then bears
against the part 82 after it has been put back into
rlace.
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 hag 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 alsoc be used in other
types of ground.
.35




achieved, it is necessary to rel ease thepart82and put a HEM/"tQP" t ube

el enent 80s into pl acewhi cht hen bears against the part 82 a A®fl2¢0has been
put back into place. In the description above, the borehole is protected
25 by casing elenents that are put intp place in succession. Under other
circunstances, it would be possible to provide for the casing to be
constituted as a single piece. Simlarly, in the description above, it has
been 30 ass®d that drilling needs to be terninated in hard rock. This

is a particyl arkyigeyant F@eousr MaY nigh Whi-€dtait hBoesnby®enincaihdde used.
Nevertheless, the gqui ment _of the.invention can naturally also be used in
other type¥ B r bUnd IEES1E AR 15088 13 CLAIMS 1/ Equi prent for
drilling vertical borstwings pnthasubcegrsdwrdy tiwceqpilprenticonei sing:
casing put sicgessi.vely into place in the borehole; a drilling machine
conprising a rotary cutting head, having a dianeter, a structural frane
and means for rot atihg@sidildneute Fhgnhezrinpdiitsi ngespeetary sHitdngst ruct ur al

frane; toraua@nthddiistat aRssissi op nBNStdist i Behnef LAM SRAlGsdrilling
machi ne having a first end,secured to said structural franme of the
drilling necHi nE°EAEIRY SALEndEEid Posal el r #ishi ST Tteah BFéify

cyl i ndri calstinuctalrapefamde havi ng a di aneter substantially equal to the

diameter of the cutting fiead;, and securing geans entirel y, munied on said

second end of the transm ssion neans, sai'd securing means ~ i ncluding
novabl e seclromg@andnbeis] ieackhddoy imyimnbefirst end secured to

said structural frame of the drilling machine and a
second end, said transmission means being cylindrical in
shape and having a diameter substantially equal to the
diameter of the cutting head; and

securing means entirely mounted on sald second
end of the transmission means, said securing means
including movable securing members, each securing member
being suitable to take up second position wherein said
member cooperates with ‘a portion of said casing to secure
said transmission means to said casing and a first
position wherein saild securing member does not cooperate
with said casing: and control means to control the

position of said securing members.

2/ Equipment according to claim 1, characterized in that:
sald securing means comprise a plurality of catch
e¢lements formed in the inside face of the casing at the
second end of the torque and thrust transmission, said
securing members in the second position co-operate in

rotation and in translation with the catch elements.

3/ Egquipment according to claim 1, characterized in that
. sald securing means comprise an annular body secured to
the second end. of the thrust and torgue transmission

means, and expandable means mounted on the outside face of




being suitable to take up second position wherein said ne r. rates
with a portion of said casing to secure said transm ssi ongﬁggﬂggg@esai d
casing and a first 'position wherein said securing nenber does not
cooperate wth said casing;, and contiol neans to control the position of
sai d securing nenbers. 2/ Equipnment according to claim1, characterized in
that said securing nmeans conprise a plurality of catch elenments formed in
t he insi de Fod€e RoAYt RBICESERYP R e CXPOEARI ed L6FST hRPTGrG0e 2&nd t hrust
transm ssi argstsand asestiriveg seeahersodinivheisedont phsi ekpandadleperate in
rotation ang 0 transhatlionwiththe,caichaelesents. cinFqui prent according
to claiml, characterized In that said securing neans conprise an annul ar
body secured to the second end of the thrust and torque transn ssion
means, and 4expandaiée: nearrsrdipuntted cddrinhé, outhsirdetdrdaeedofin2hApri| 2006 14
sai d body andqsW:bahhs fornecURNRG: Se f b Sh1uPRBI ) 08 atinrl8shiand an
active second posi tion |ndvxlm ch_the ex.pdang%gl e eans agﬂ# ressure to the
i nsi de facESP TRE SHEAGY AP EBGI BREMCCacESFdiotg SRG% c Fd 1%Char acteri zed
in that sd&icdvexpathdadins neansincenpiisea afphigr alnidey pfesnfreatialsbe

envel opes sQeHr edrifrabhe ewbsidiesf ase ebrsaimbwanbi BEId cAluiddE¥nm and neans
for inject isrcjlgdaegl lii deémder pressure into said inflatable envel opes and
for renovi ng Sai dFPEFd from said envel opes. 5/ Equi pnent according to
claim 3, characterized in that said expandable neans conprise a plurality
of ish'oes NN Egeigrent MR riieh@tdovel1an S9i dhbedter aneh Shspﬂlaaﬁ@ﬁeat means for
-appl yi ng sai pr I S e casing.

o Enui proatSandary Jees" eI S WRHRLRY LEoLAR Whatka WP

el enents coWPei selatser i &8 oRrichrkadgh ofnd i dbspegeRedt MAaR%i doEasi ng, the
orifices i mpalgimersasarsiesedeing shtepasedagdimsa cloammeipe afmeobthogonal to

t he | ongi t%%ienéési%i.s of the '

6/ Equipment according to claim 2, characterized in that the
catch elements comprise a series of through orifices formed
in said casing, the orifices in a given series being disposed
in a common plane orthogonal to the longitudinal axis of the
casing, the series of orifices being offset in the axial
direction of the casing, and in that the securing members
comprise a plurality of locking fingers that are movable
radially between a retracted first position at rest and an

active second position in which said fingers penetrate into

the orifices of a series of orifices.

7/ Equipment according to claim 6, characterized in that

said orifices and said locking fingers are frustoconical.

8/ Equipment according to c¢laim 2, characterized in that
~said catch elements comprise a series of catch pieces
projecting from the inside face of the casing, 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 direction of the casing,

and in that the securing members comprise a plurality of

latches movable radially between the first position at rest



casing, the series of orifices being offset in the axial direction of the
casing, and in that the securing nenbers conprise a pIura?ﬂf@”&?mkbcking
fingers that are novable radially between a retracted first position at
rest and an active second position iy which said fingers penetrate into
the orifices of a series of orifices. 7/ Equipnent according to claim§6,
characterized in that said orifices and said |ocking fingers are

frust oconi A9 B ERACPHeRCSAEET dihgWitriel 34 2LatcharaccePPyEdei n t hat

sai d cat ch wltareats manprpseeca Beth 6% ebtLaiodhapd epesrapsnjteehi ng from t he
inside face of the casing, the catch pieces in a given series being

di sposed iqap conmon ElanezﬁferpendicuLar to the | ongitudinal axis of the
casing, saitl LBHPES hePRPTHEettd B ki AradrreRtizsA of tHetcasi ng,

and in thateadhe sedesi rf nertodr selcowpt s seodpplagsal art yawiularatmgdres novabl e
radially betysencihe frirbat @RS thomat shest &1 Apeil.2008 13;pand the second
position in mhlgh sal #atchgs,co-o erate, with said catch |ec%s both in
rotation afd¥ATtFAnSt at PR TV DB uPPREht Thitc G AP EGAEHAi RIS

char act er i zgritnanhdthat epedyeser feon dhechxideevraietsteommsises an annul ar
part projecting fromthe inside face of the casing and a plurality of

| ongi tudi nal, patts that are angul arly spaced apart _and that project from

t he insideﬁﬁélﬁ&%?gg ggqggfﬂﬁqﬁfb/£%qﬁf nent a%gofgﬁﬁﬁst&'a%§ She of clains
1to 9, cHaraeeernized iR tHmt swid ddfilling machinre has & fReAt portion
carrying thertobaryaettingngnbeadtangd eustihychubal andr amerr@ctigan portion
conpri sing G567 ugl yidl L3Rk, 300y, ACkHa! or TRans,Jor FRYLNg 5gid front
portion relative to said rear portion, the first end of said torque and
thrust tr@&ShrEY FREHEanCheINgeeddidd frent heoskiarct tRlAtiFRae of said
rear porti capidlitatquimient secafidisngeha afysare tofqgaé asid thriuetl10,

Charact er i 2ednifi 413k f8hek WYLt 80 OLGUERL T ATSITLESL PNer HRARBE COMP i s€ 2

cylindri cal pgrt of | ongitudi nal axis at
sald rear portlon.

11/ Equipment according to any one of claims 1 to 10,
characterized in that said thrust and torque transmission
means comprise a cylindrical part of longitudinal axis that

coincides with the axis of the casing.

12/ Equipment according to any one of claims 1 to 11,
characterized in that said casing 1is constituted by a
plurality of casing elements that are connected to one
another.




coilncides with the axis of the casing. 12/ Equi pnent according to any one
of claims 1 to 11, <characterized in that said casing is c 3hnrH 30ee by a
plurality of casing elenents that are connected to one another.

EQUI PMENT FOR DRI LLI NG VERTI CAL BOREHOLES ABSTRACT . The invention rel ates

to equi pnent for drilling a vertical borehole in hard ground, the

equi pnent bei ng characterized in t it conprises: casing (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 transm ssion neans (60) having a first end secured to the

structural frame of the @QUIFMENT FORDRILDNG VERTICALSSOREHOIES®ANS (62) for
securing the second end of the torque and thrust transm ssion neans in

translation and in rotation to said casing. Figure 3.

ABSTRACT

. The invention relates to equipment for drilling a
vertical borehole in hard ground, the equipment being

-5 characterized in that it comprises:

- casing (56} put successively into place in the
borehole;

* & drilling machine (10) having a rotary cutting
head and presenting a structural frame (30);

10 - torque and thrust transmission means (60) having a
first end secured to the structural frame of the drilling
wmachine; and

- securing means (62) for securing the second end of
the torque and thrust transmission means in tramnslation

15 and in rotation to said casing.

~ Figure 3.




