+21 ‘April 2006 1 EQUI PMENT FOR DRI LLI NG VERTI CAL BOREHOLES ££§|L ¥@ﬁ{ion
relates to equi pnent 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 sonme other suitable material. There
al so exist so-called tunnelling machines having a rotary head that are

used to make EgRPBhSNTE %%Dﬁgﬁkﬂﬁgfﬁ&%%o%o bsitantial ly horizontal, and

that 15 m ght pass_through roc I'S very hard, such as granite.
Neverthel ess, it WiF HYRRderstdodephke emeipnanidiforofsididaer whi ch
vertical borehetebcal eamielase tygdrpletebyt didd erentsivom tehese
encount er ed wagp; g gol I ile drilling a borehole, the
drilling gachi%gllgéq%xrﬁ%erpgé%yﬁp?ﬁ%gi é\g’f%%; fills the borehole. In
addition, 7in or derwslfeﬂ1 FEEERIRR S PAPEEChf harif $6Rn hecdssaryf ten necessary
to drill to gresin deptimstellinalodbuhlatbbercodstl thoedbymbbRequgh | ayers
that are soft®fies 2md5hNEnd *Bx%u%%ﬂé}?%heas r%hgc{?"{se%g ﬁFad"anceS’ It is
|

necessary to.nstall successive casing eleffents or to ain the
excavation by’ s 3%a§nt%ﬁﬁPéﬁﬁiSP%Slﬁﬁﬁlﬂﬁ fgitting a porahdle airso be
under st ood t Hate tdheundt af ydiweed er3fateliind G HERC BE NEhd St ebEng@PAD] e of
devel opi ng v J | e : ) of . the arder of 500 (netric)
tonnes (t), ?{)agtyhglr&dﬁ'tﬁﬁgsc\?%%y%ﬁgﬁﬁ? et\elheelgbgfe{l%?%l]"’elt 8R“EF5% 1ing into
granite. It f?gﬁﬁﬁwéfBFeSﬂ@%é§§§FyS¥%ﬁ%hi%ﬂmaéeréalake up said 35 thrust
and sai d torque aShdeechbpedxiptt 8- EAlTddNGunnelling 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.




machi ne at a depth which can be quite considerable, e.g. Zél IIE &6006 2 15
mto 50 m and in a space that is full of water, bentonit &l]j) %
appropriate drilling fluid. It can clearly be seen that the t echni ques for
taking up thrust and torque that are appropriate for use wth conventi onal
tunnel l i ng machi nes are unsuitable for wuse in conditions corresponding to
drllllng boreholes to nmake bored piles. It should al so be added that

"| ar ge- di aret & TBorBd™ Fed® ?Te%ijr%epﬂ:flég Havidtg 8f dfdfférer of about 1.5 m
to 4 m Thientinieei sud,elop dhfi@ﬂ’ﬁrlﬁtéfﬁiiﬂﬂhn\@hlﬁbﬁhds encount ered when
maki ng a tunnel There therefaore exj st ed for ui prent ki ng
it possible to dII’I Iﬁanvgrltelgcg O%oreeh ééagf £ﬁ‘?‘et’i &n&gﬁfeﬁ gﬁd in ground that
i's very harthkiag pathrist part tOEq{rbi)ctthEnase ofppiriverpresdidtr uagenti on seek

to provide wﬁc%u'cBH'%‘ﬁtfd?{ald"thﬁlllélrlg.n\éeﬁébﬁﬁ{e§%r %h%&ﬁﬂa@)l&e%b’r hard ground,

whi ch equi pnent is effective and nakes it ég?esm e to drill such borehol es
with a di arEtedlofoRBbicns1CerFRIRPEIRT 2R l(itlllalagt]€)<>1%fhf<3|1fe§tt%spect of the
present inugidd @Bredtpi€leg.i s provi ded an equi prrent for dr| |1 ng verti cal

borehol es in har rou the equi r|S|n successi vely
into place int % ﬂ‘gl bﬁrf‘?‘ﬁﬁd&ﬁ% e T f’“l Qf%&p otary cutting
head, havi ngilaesdi aremnher plaesthmimgai dxanm:ea:ncbfmaamstfmrS motati ng said

cutting heagd trﬁlédssﬁzeecﬁst Qe?f cﬁf%te[rgﬁ% ﬁm thbamg 1éh°rgue and thrust

transm ssi on neans stinct om sai I ng mac Ine having a first end
secured to engwuatsredcthenamakinge ¢hnphk- drilling machine and a second

end, said transmsleofhdBanTcbekdg £ iRdii g&da ifdrsBaReomand having a
diameter substantiallesaal f o1l JLaMPle noltns s Gft Lhog, head: and
~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



securing nmeans entirely nounted on said second end of the Lranfgaé)ssi on
means, said securing neans including novable securing menD ©h
securing nmenber 21 April 2006 2a being suitable to take up second position
wherein said nenber cooperates withzg portion of said casing to secure
said transm ssion neans to said casing and a first position wherein said
securing nenber does not cooperate wth said casing; and control nmeans to
" control théeiPpasititabist teaFdke stusierg ferfeitd on| vhew9i® B81idnder st ood t hat
i n enbodi NnBnpeaf coéhgerdtr¥eni tiom tdetion e and theidhrestedevel oped by the
rotary head c t%i nlg machi ne_are yltimately .taken u% P.y the casing itself.
This is nndsealéﬁo EPBTR S PRI B S EPET NG B ForEd Bt tHE top end of the
casi ng or aksdtibeceuseiof sehé Xeukpnpl n@GGG Sowei ght «wbpeheteasi ng as a
whol e and hagause: §fc4Nagveryy dhohenelnofif bhetion dfiat exists between
the outside face of the casing and the surrounding ground. Mre precisely,
the thrust Rafdtipe eorgde apewsind FgMPreaken up by the casing via the

torque and thrustt il ansdigsie@8tiBanthathiiahemiQiicater aploneconstituted, by
sections of, tube that are wel ded to one anot herg:imd via securing neans for

securing t e FEPLASH 98 FRTABENS Y r Br Gt TR S0 dEHE LeBER nYY both in transl ation
and rotati antak@ head Eutsinenbatiimenirofulttheateletaken, uphey equi pnent is
characteri [ t..sakd s i.ng ri nnul ar body secured
to the secé%% (e:%‘?di% ]ttﬁ%lgf hqfeltgf;% l%na‘g?%%ouses fqgn%%ﬁ}s%ng nmeans, and
expandabl e eXeg&hBg oUinred on thte towt shdecf dbe ofistd dbrbedyeand 15 suitable
for occupyia@a.askigsteyRosition at rest and an active second position in
whi ch t he expandabl e nmeans apply pressure to the inside face of the
casing. In this enbodi mnent of the invention, torque and




.~ thiust are taken up by an assenbly fixed to the end of 20 fhe.{g ue and
gfthrUét transm ssion nmeans. The assenbly conprises a cylind? £a7 havi ng
expandabl e el enents nounted 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 the thrust and torque transm ssion
nmeans are secured both in translation gnd in rotation. The expandabl e

el enents may be infl atabl e envel opes ich are inflated by neans of a
fluid under pressure, or 30 they may be pressure shoes controlled by
actuators th v el ia | rect i of the bqgrehole. 1In a
second enbod?%%nlﬁz?%eﬂggu?%%%%fgfsg g%%ﬁ%crgﬁi?gau?% ?ﬁg?msg?ﬁysecuring
means conpri SEH Hﬂvﬁﬂant§x%ﬁt%9§téhaél%ﬁﬁﬁﬁﬁsbﬁéWﬁéd the ohigsidsi de face of
35 the casi ngfa@ndinthingationkiang pReEbeLS-cmdIhgdgabuidie second end of the

torque and thrust pransplsslof S i d_locki ng menbers being suitable
for taking u r§?é2006r374rr§§tgr%% e% ﬁnfis'%ﬁ%og?ﬁuoenaﬁ rest and an

P-.a ' ! .
active se ondfmﬁ‘ﬁiytAEBhe‘i‘ PRvHYC Fhehedsids oper she teraust andobhzust i n
translati on witdnsmhestab aleaalsewBOLE . aden grikiferaBbe désmitticutbg #yprque and
thrust are t R ;i onsUPF bSO r a§.i tween a pluralit f_series of
catch elenments provided In ttﬁlgﬁcg%% 3&1%%#3@%%%9%00%?% “freffers carri ed
by the transfcSEFORInEeRRe IRT eReuFbiate gransnigeimndeadyances, it passes
from one serimedabive ctat dtheelcaptng sodth GRe tRaXE1 SERREAnICFbE5 Qfn Cat ch 10
el ementsygln a thikd, epqdi . uppnent is . characterized in that
said securi ng means COfpr | sgﬁggdﬂ%fta%?t ;Bgfl ih t%qnenﬁﬁ?s securabl e to the
second end of URBRorfushanactarirad dnahbat ssdbh seeamdngmbazecur abl e to 15

- one anot her anuptibsd iad rymNRansbédy skicxicsg tHEHORMAR et YFERhel N
translation apgsip éﬂﬁEﬂdr%ﬂetQréggﬁfQQEogngeégs, 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




sthe. casing. In this third enbodi nent, the torque and thrust_ transm ssion
- freans’ are extended by tube el ements which 20 are put into the
"bor ehol e 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. O her

characteristics and advantages of the invention appear better on reading
the following description of various enbodi ments of the invention given as
non-limting exanples. The description refers to the 30 acconpanying

figures, in ich. - Figure 1 is a sinplified |ongitudinal section view of
a rotary heaﬂe&tﬁaﬁ?ﬁﬁdn‘gﬁﬁe&né’f’sﬁb‘ﬂﬁeast FRSENTI B RS kivResEEgit e 1 nmchi ne
in the retrad®®dtirat en afdchnthée exppetedesimteita33on h@uire 3 is a

| ongi tudi nal seekis0ar ¥oeWith 8néi&stch @TRAGLAENt Of the drilling equi pnent;

21 April 2006 5 . Figure 3A is.a fragnentary view show ng details of the
Ehsﬁh g 8ab'Peelfte'r

Figure 3 equipnent, shHow N ERBSH At thrust mreggkstabl e

el enents; > Fi §ir BY4ACPoreriagagnt brlivean sepliucdl Mivewfokefied cFeeandh:

enbodi ment of etbfets |drRad8QUI P IEIY casFhUr & LA nentary view of a
[ B ug'e, 4@43 Og\?\ggt%%%né:’ure 4 drilling

detail of theme'(g%ea@ggg ment , . _ X .
equi pment at the end of %r.%.% ORI RA® JRBsa | BhdiheudPhary sect i on
view of a vafFahling hesd sdvwmesenbodpassts dfromhendriddidigofequi pnent ;
Figure 5A i s aatelgrmideaty ¥ aMes RO NGedslAide$:0f of N&JQCKi ng menbers of
the Figung 5 galilyent; 15 . Figure 5B is a section viewon line B-B of
o In a third embodiment, the equipment is
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;




Fi gj"ure 5A; and Figure 6 is a |longitudi nal section view of t hi
37 AP 8598 qur e

enbodi nent of the drilling equipnent. Wth reference initi

1, 2A, and 2B, a 20 rotary head cutting machine is described which is
preferably used in the drilling equipnment of the invention. Neverthel ess,
other rotary head drilling machines could also be used. A nmachine of this

type is well known in its use for nmaking tunnels, so it is 25 described in
sinplified manner only, in order to showsup its nmain elenents. As can be
seen in Figure 1, the rotary head cutting nmachine 10 has a front portion
12 and a rear portion 14, these two portions being nmounted tel escopically
relative 30 to ea;:hFdagh:ee 3AThies far @mhgrﬁé}[ﬁdanvigwcgrw%%egegagﬂig%ri (r:]al
outer structuw : /] a ary cutti e 8 .mounted therein
by a bearing. }%e Fﬁégggl%%&gﬁ "%%tt édgﬁ(%)wn%lgotaapéeg%ﬁﬁ‘f‘ﬁ‘fé’ofibﬂﬁ?’fLRﬁ nal axi's
XX of the macHith&XP3Bdqhle, sdegpengsary drive shaft 20 with a rotary plate
22 supported by beaFiggse 23 ifs xelohgitiBnandstbei&PiielNgs Pl ate carries

front cutting (lcekd SfbdiGhentOLREEhe CHtRY 21 April 2006 6 disks 26. The
shaft 20 is rotated b¥ means Q%@a }rlr%t%%lllﬁ%?te R%*fed by the structural

frame 16. The rear pord¥n 4P 18t 2¢ Feagmeatane chmprifsesdahail neferchst r uct ur al
frame 30 whi cFigyreohreptigthene;the 5 structural frame 16 constituting the
front portion 12 by papix@l aBhLHSE uators_spch .35.32. The structural
frane 30 ess%Eti al yl@éiorrpri ses asﬁ%%%ﬁ%r%%ﬁ@%pﬂ%@ﬁm &hRd havi ng
fixed thereto theS$qd 1%t ®Addin%a of thrust actuators 32 whose opposite

ends 32b e securedigwrehs 18 strdigfitnaindr a®Rcibnofidfed ront portion of

the cutting gasiHMe oArgaaLl f _bendi notion Is also possible
between the front portion 12 and t eo(raé%?nt ﬁo':lr]t%ihSnS‘iﬁ 1% he machine so

that these twsIpdPtirs of
. . - Figure 5A ig 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 to each other.
7 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 cu;ting disks 24 and. "corner" cutting




the machine can take up a small relative aingl e, under the 15 control of the
actuators 36. Wile the machine is in use, the rear portioﬁlﬂ‘."rl':“"‘i1 006
stationary and the front portion 12 noves forwards as the cutting head 18

perfornms drilling. Figures 2A and 2B show the two extrene positions of the
front portion 12 20 relative to the rear portion 14. Wen the cutting head
18, i.e. the front portion 12 of the machi ne has advanced through a | ength

L defined by the actuator 32, the rear ortion 14 is brought back into
the position shown in Figure 2A relative to the front 25 portion 12, and a

new rock-cutti(ﬂ% cycle can begin. Typically the length L of a drilling
cycle is equal®FES 868 mMheashafE ca@lyie ttataddohmieshby of tdancdrdd | i ng
equi prent  of Wwiié Raventriem Wi he UsSSickueHit g dmBghi ne of the type 30
described with refgrenge t i 1 ngl 2, qr, of an apal ogous type,
essential |y cqnprises rreang)oggr%]%:% r?dfaﬁ © T?\‘g“ﬂ?r GEEPEHIER R& t hrust t hat
the take-up ritAge34=ofudHgaly Earme R whichdinfodineceadt tag-heachi ne recei ves
in reacti®on. s¥hecpurgloseant thesmImaNsing WheacBndrbdling, :i% gycl e
correspondi Nngak@aB 18N akbruk revent_the__ take-up ring 34 Trom noving
in rotation og translati 9% “Ta %%E?vsgm o?fo’hBe%'cagihﬁgSEPé%é’rﬁasl £Ra¥e have been
put into 21 ApriT>20062#18| Gempriseshe borehd dorThakind apqubrasd t hr ust

take-up nean3nedmpringe fikedttheratoykhadrial chakceaAng LOLAYE

transm ssi on efdathaw BY @hééé%% %tgg gecu%sngggagggggcg%ds 82%?03 ;ﬁ' of the

machi ne gpd ngt_[guc}%recasgl to t

assenbl y "at a second end"F® thett Fafstiayi onrpaen afdheerututngluri ng each

drilling cydrachigesechrenatie anphhndsi aadndingnNsst S5 QR RALL in rotation

and in translpddsapibebathds, et P?oﬁ’@‘?o@%ilplg ggent 10, 1N other words, the
I espo t

di f f erent en‘qp iments of the 1 nvention co thedFeferent systems for
éytlon §4 of g%e machine so that these two portions of Y

securing
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




. lative to the
t he second end of the cylindrical thrust transni ssion part . rel, 5 ot ‘
casing Wth reference now to Figures 3 and 15 enbodi ment é%Aﬁﬁz @Hﬁentlon

achi eved by expandabl e neans. and torque elenents. 3A a
;?rgfscrhbaﬁlch this is élgufe 3 shows the borehole 50 being drilled, the
ground surface 52, and the beginning 54 of a layer- of hard rock. As t
drilling progresses, bolted-together 20 casing el ements 56a are putdln o]
place in the borehole so as to constitute the casing 56 that exten slovea
the full depth H of the borehole in thg'layer that is not hard. As_?lrea y
mentioned, this depth may lie in the range 15 mto 50 m 25 The drilling

34 i s secured by any suitable
Pneegﬁsl'(t)o ?Rg ?958 p{r?ggh%ebxre osla‘at 25&Pﬁg?l *ré‘élg‘g?%ra&@et]&ﬁtﬁtt FRHST™WPr ansni ssi on
part 60. |ts™&XPS ¢IOFdraeSivitly rhevakndrifal fercasamy thEqueThe | ength H

dat lsepgidy of tthe hine 10 in
?Istg;feggéé tfamthzéfgigfbepgﬁdﬂg P 91%$§f%ghstﬁgt Is slightly greater
Pt d dept RN me grﬁ%ﬁed Brgekselpton tHf“‘l F#fey, depth

than the _desire |ng
Heeddeadsder of the

of 8 m tRe |‘éihg$1r¥9H34of a@%eswﬂlﬁoamsammmas Msé

part 60 is equiad ﬁnanbhessﬁmdmﬁﬁﬁtgﬁd0§e§¢gﬁ gg%% ‘%ﬁgpggggﬁgﬁg g;apgle

Gecuring 1o (IS ttlg,eggg,g]gee ched 7143 r?“ A HTAPPRATSIBUP6S B di aneter that

to the casin Ses d
?gcugipghtly Sratien gﬂ%ﬁ”%ﬁéaéﬁbﬂ%%qn nsflathwepte tt1B0 casinget her with

i nfl atabl e ervedmepes.such as 66 which are 5 fixed to the outside face of
the body;§4 faCingntQEher words, the different embodiments of the
' 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.




casing 56. The inflatable envel opes 66 are connecte
sourcg of fluid under pressure. Figure 3A shows the securlﬂgA§§€2W%fy 62 in

[ [ ' [ ical body has a 10 flange
reater detail. The ring 64 form ng the cylindrica :
-g4a at its bottomend for fixing to the part 60. In the_enon|nenF showné]I
there are two infl atable envel opes 66a and 66b in the axial direction, an
“there are six inflatable envel opes around the circunference. These

for feeding fluid
s are fed together or individual by by pipes 15 68
52;glogsessure The ?otal surface area of the inflatable envel opes that

[ ' i nsi [ 56 nust be
S into contact wth the inside face of the casing e
glcj)][r?i cient to ensfhe asmemblyr eefandsédunisiy asecHakering ekf ectively. The

pressure of thﬁ;mfph_»ulsésla{lféyéltlhﬁglwf b&ﬂ/?ﬁ ?dé‘ﬂn?e nV%hogeS ISSEGCBSJ??::I:Q]' ’

| ar | ord r to avgl Fhé 8asi ng
th]gfﬁll:zg Sfde égy¥ﬁﬂn EIBE@E %%Feﬁ%?ﬁeﬁert%%‘€¥p§ﬁa§d6§tate so as to be
secured in rot@geshenrit in inflahsbhe i ivelepasisiecl @st Be GRSEMGrand thus

oot o of 11 uLg . under Treasos o ey e b e pe et un ai ong e
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nvenion s geseigetsebelay o plETalnd LU an a8
t he Cy||ndr|c%HetﬁiﬁuSPf@@ﬂFble envelopes around the circumference.
These envelopes are fed together or individually by plpes
i5 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

'7 of the casing 56. Each shoe is fixed to the end of the

35 rod of a hydraullc actuator mounted on the cylindrical

body 64.




5 t.orque transm ssion part 60. Corrpared W|th the first enb .
dlffe(r:]ence lies in the way in which the transm ssion part ? EéQpred to

the casing. The force transnission part is given reference 60° in this
enbodi ment and it is fitted at its top end 60'a, 10 i.e. its end renote
fromthe cutting machine 10, with four |ocking fingers such as 70 which are
described in greater detail below. The casing elenents are referenced 56" a
and they are constituted by cylindrical metal rings each provided with 15
four catch orifices 72 lying in a commom pl ane orthogonal to the o

| ongi tudi nal axis of the casing 56' and angularly offset by 90. A series

of Four orifices 12 4.sePanaLathas OF L Lo1LaWA0, 3e5] 65 0L f our

rifices by a d| st ance correspondin e | ng cycl e.
(2)o Nat ur al |yy, b§hPY ¥He |r€\£§ree‘é%u%ngé|9@ﬁem@. t4fat a@érmspond to the length
of . drilling into himdhiecknbo@ipsay, dedreVedh Ky isbbgeshd 20t ER¢ Ot her casi ng

el ements do ngga@a(yﬁllq |gf Inggﬁmél';\ﬁ %Bdf kﬁes‘%}’z%*n%%?sz%‘jngtg}r% FHQ el enent s

for theflngers i ure 4 ows a | greater
detail. It shBaF@uf? |trr§PSBéSﬁvém iRATEd SPhat Cetrazsd; Pitesthe7 Ziase preferably
frust oconi cal embotituate,t bhe| dtkici@gncki Dges 0 th@MP4] SBS whisROELL4 Which s

li kew se frug}ggq,{is%qlon BELOG dgstge%ggjegsfgat enetrating in an 94- 30

11y
orifice 72. The shge I s secured to a p%ble of sliding in a
sl eeve 78 whose axi 5?F§ﬁd'éra’}%s§w9 F@T‘atllsvglvgntll’ﬁefwseoﬁothe t ube

form ng the imarisis ssbodimatt amd it Usé NEh dbedr %gl i€s G;S;@,t kRl 5?\;(1&::26| tslhge
u st oSi ti [
74 of theol ockidg ifisnggs LN fg;‘gﬁ 91¥e cf_lut% %ﬁ 1§A) With o oh t he

retracted, an_active position
shoe 74 penet’f'j TedOCKiRg Eﬁ%ﬁe&ﬁ ﬁP@’é 6@ 7Wéncbh@r¢ celeicmgbéd niger goes from

21 April 2006rE@xter 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%~is 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 °



the retracted p05|t|on to the active p05|t|on it is desirable ﬁr t he
finger to be secured via a floating nount so as to famht%t@%@ B ration

of the finger in the orifice 72. 5 Figure 4B shows the drilling machine 10
-at its end- of-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
seri-es of 10 orifices 72i occupying the iewest 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

t hen noved dowkhe tiatoeghed pasigtionl tandhé hecd ivigebsi?fom) 6engaged in the

15 foll owi ng S&égﬂ%mfe %ffﬁ&e% fderFt and 5B show a. vari ant of
this second enhodi | g"elrl ngufég écur%é Vi g @ar 4CARE differs

of
fromthe enmbod TEhH S(S’f al%l ﬁ?lr c& §5F’EFyP%‘§/e If?etloﬁeaﬁstbmlﬁwggﬁfelpr ovi ded for
provi di ng | ockihry drdfieen?20 t he casing and the thrust and torque

transm ssign part g Fowg.w &1 Eﬁe hine 10 with its
front portion O]izﬁla 29}1:{:2 rear . Ol‘tlg\lflgrl %“3' gen%[f)ré:héFg %%é\l\lhl chis
fitted with casing” Féﬂ%rﬁ’?%‘oﬁ 2518 orthishdposhéiensi Hip S8ontThe t ake- up
ring 34 of theamsaen parefi dieldrdlilime midbikengs e hine e&@énae&)’! i ndri cal

torque and thrgest vl akeratihhdkt c80cnd i xed Ih ar is
identical to that shown in Figure 4. 17 t%bﬁrt? oloﬁ Tt t% tﬁ% J(‘}'be’end 60' b
of the 30 trafem S8ForCPRE 68n97%s 114 dae \ﬁpﬂﬁ%‘éu’rn r@o@ﬁﬁg%a@ﬁ:hes 90

lying in ¥ comrdhipeantiorchogphed e tleeekengbs udicralin anéscafidghe parts
60" and angul arly gffaat by 90..J4¢ I h [e s ri bed eI ow W th
reference to Figyres 5A and SB, 3 5%11‘%% S’ZC? bri ef y9tHe 1%t ches 90
co-operate wi th otk l%eatr(,eﬁr@F‘é‘?%ﬂt sThleoF#éH portinn |lﬁspdet1ﬁ%1c;elt¢f1nghe

casi ng el enenMachhiie arak ¢heetorrenciedibs” pard ¢dW SrvakhaRtmoved 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 drillihg 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
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




2.1 : ril 2006 11 enbodinent. Each series of catch el enments, I a
ri ng\p‘92 projecting fromthe inside face of the bottom cas?ﬁgﬁgﬁﬁts 56" a

i er to take up thrust, and at |east one longitudinal part 94 also
Lpo?;gting fron1thg 5 inside face of the casing el enents and | ocated

i mredi ately bel ow the take-up ring 92. The longitudinal part(s) 94 o
serve(s) to take up the torque transmtted by the cylindrical part 60".
Each latch 90 conprises a | ocking head 96 nounted in 10 a sleeve 98
secured to the part 60" and it noves yndér the control of a hydraulic
actuator 100. In its retracted position, the latch 90 is set back far

t ablisods at past the take-up rings.92. In the
ngggged gr eQlct | veélg%g}:fi' gér%l%%t %gr?%%k“%ﬁgcaﬁ@_gdeg%"eﬁ GEAPE* BT I agai nst the
take-up ring 922¢hd2apErirgtipRefrongiha dinsdlet taee wf phet b&dcoms shown in

. L - no hogd, .as Jis the
Fi gure 5B, thecadiiovelémaeOsaaf ih heraparb B4kd Sy %‘EHJQE[ ra :

i f . . Kin ad,so as to facilitate engagenent
(2:8r'[ ﬁZPng't \r/]\geln%%l%n%g?gﬁén %E’ﬁl{:ﬁg. Efaol%ki@%gaﬁ%%apﬁoée&l’:éﬂﬂ F¥P™ ot i nuous
lines in its I'0&KARgEpEiah shearrPing ¢denedbsimdl Nionesedn its decoupl ed

iti timgnlekiy i ' - j 2 is equal
posi tion. Nat Hyatéhe bl stratiee dakebdepWeeny 1o t ake- Uhndd Mfinal equa
th f i) Y, .25 Thj s vari ant enbodj ment s used i
égazz[]?yl ?Rg sgarg (S?nﬂlier%eéjgg'?ﬁfe: ée:(:ln%&}flenﬁﬁt L‘Zﬁ tﬁrgﬁf’etﬁ?nﬁi“’t%etddb@nbodl ment
of the drilli ﬁg;eeeﬁgﬁﬁ%’ﬁicaﬂspaﬁes%'i-bed bel ow with reference to Figure 6.
In this enbodi rrentEad:IuliﬁtehemrticSnpaﬁeeQ:J& ﬁQ:tksi%gpﬁé&? ;lide)éndéli%?:gg'?#@c?oatshg he
hol e jigs di t t ube el ement, bein .
PQLZ- 3pe ]!roisng%l %ﬁmg?v? hde&egﬁt t%%léérpr?agfngaﬁb.ghrhgnflp ¢ (UBERERERL i s _
secured in tr&ﬁ?l ST IP1arE 2 JtvskpyAicoagtwawrf 6PAi ngin gat which in turn is

fixed to the repratdposheiagsing. 136ch PLRCEWLS, AR ShsHgHESSI on of
tube el ementsigCisable 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_eleﬁents acts
both as the transmission part 60 or 60' of the first two

embodiments and as the means for securing to the casging.




both .as the transmission part 60 or 60" of the first two nbodjngqis and
as the neans for securing to the casing. 21 April 2006 12 ﬂéﬁ?@z Y% hows
~the cutting machine 10 with its take- up ring 34, the nachine 10 bei ng
shown at the bottomof the drilled borehole i medi ately 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.;oAs the nmachine 10 noves down into
the hard rock, the tube elenents 80 are put into place. Each tube el enent
10 is of axial length h' equal to L. The bottom tube elenent 80i is bolted

to tEe takﬁ- up ri ng‘igérei'amdsﬁdi\% sﬁéh&tﬂiugemﬁhgﬂ%@tl% iehbotL ed,tp one q
anot her. The : e t S i revent romupoving In rotation an
transl ation b)r‘/l%gré%,-%’r rﬁ%%ﬁé:r%ﬁ %_g’éailﬁ?t SRRV 1R tthﬁ?SL’Bg%‘? frhe
cap-forning paPe 8silled baehodet emedigteds abote dfhet Rayeassngs6 by
securing nean&add whikh enﬁblcesih@es@a{a}s ﬁgeﬁo%lh? i@f&%ﬁﬁ@ﬁcé% iisengaged
qui ckly ref at pyuenhghat i.n t. i e understoaqd that, each tine a
length L corres Sng?%g‘ﬁl?eozcegﬁg g?i‘#ﬁ%%@%%“ sgrb’é’é‘% Shab ki &?dd, it is
necessary to PeF8aselthdidr e8dabth ptfi thenensiteprajebes edlement 80s i nt o

pl acewhi cht heprbeadslexgdai.nst the part 82 after it has been put back into
place. In the descgi ptyLo .14 he _borehole is protected 25 by casing

el enents that_are put I{Ieg{;}!g%g?é%elq ﬁ“ogﬁgcg%‘%?o]ﬁ’.to fehad rackei EBBNst ances,
it woul d be pb¥Rfprkenicats: §0i ek vt finbocpbagry t Babk cumstdlienkad as a

tSIh n?|g _ﬁOgceissbfﬁmtairdl;é;te?gtme ;éqga_nieiip.g %@Vﬁot\%m hagebeen f’p alssulrmd
a ri N : e n r rogk. IS IS a partl cul ar
adv_a'ntageous(‘:’::j\/\{%l?(_:{?\!%qjﬁc \X‘k(?ilc S?%ie@ée}ﬁtﬁo ﬁ%%tt ‘uﬁ’ergg%&‘*'Né\FéirFH%Pess, the )
equi prent r 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 also be used in other
types of ground. '
.35




of the invention can naturally also be used in.other types of ground. 35
21 April 2006 13 CLAIMS 1/ Equipnent for drilling vertical!berdRtes in
hard ground, the equi pnent conprising: casing put successively into place
in the borehole; a drilling machine copprising a rotary cutting head,
having a dianeter, a structural franme and neans for rotating said cutting
head with respect to said structural franme, torque and thrust transm ssion
means di stidt™Sfrom said drilling nachine having a first end secured to
said structuyr aeghipnentof folhe @rililingg wBehide apdrancisecont endd said
transm ssi on _neans geiqﬁﬁé%lindricaL i.n _shape and having a dianeter
substantiajq%?uggﬂaF o “BF SR %3P % he cutting head; and securing
means entirely nount echsomosapdt seoonadsséndlgf idwe t rdpsai ski onheeans, said
securing nqu%hglggluding novabl e securing nmenbers, each securing nenber
being suitable to take up second position wherein said nenber cooperates
with a portion of said HdilAgot Baskss ecompyiidingansAPEsFOCHEEMS to said

casing and m:dd,r staviiRpi L1 anaMbeL L] NasaitdyseGHLl NG rARELGRdoRS ROt
cooperate wth sald_caS|n%a and control neans to control the  position of
u

sai d securi iy nefbeFLn9 2F2Egui Pt dacke?di Mg tho BISHGAM, tehad€t eri zed in

that sai d secdtionglmeamse conprise a plurality of catch elenments formed in

the inside face of t'¥%é§$' %%datrﬁhet eCOQ%i§QHNQfm££E3t&¥§¥{%c%nd t hr ust

transm ssion, said securing e erg i mtReMsetond posf?ion CO-COperate in
rotation arftram serignglirat i dmg iadhitriee heatich el Eaeat sen@/sdEquiegngnt accor di ng

to claiml,charaeterized | Brifat orSabie SQEYTHAE; TGRS 1GRMPIASE ,an annul ar
body secured to
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




the second end of the thrust and torque transn ssion rreani anij ﬁ@pandabl e
nmeans nounted on the outside face of 21 April 2006 14 said bé@ 4
suitable for occupying a first position at rest and an active second
position in which the expandable neans apply pressure to the inside face
of the casing. 4/ Equi pnent according to claim3, characterized in that
sai d expandabl e nmeans conprise a plurality of inflatable envelopes secur ed
to the outsidde REE éﬂdséﬁéjt@if]{q n’g?ri RACUPEIEY, 2 ahdr HeaPRSEPR Afecting a
fluid underrepresasdr eni atttivesaedondfpatiabbe envediapeshandxpatdabenovi ng sai d
fluid fromnealdsGvelopeas, Sto Bl REM. 3ceereh Rt ahgim 3,
characterized I n tsal expandabl e means conprise a plurality of shoes
nounted to nove relative to said body, and di splacenent neans for
appl yi ng sdi/d Bhdesemi t Acqrreldsur eécagdienst 3t hehansetthrifzade 1of thikhe casi ng.
6/ Equi pne@taléc%(?{bgh@agalteo fd AsM GompeRas agt %Jl'u%‘é‘ﬂlﬂ)ﬁ &Patmﬂle?cab@ét ch
el enments co se a seri eé of t roug %]chf% ces f ﬁﬁg 1{1 gam ng, the
orifices iIf% EJ?R/eesn EEES BRi 19° dPERYSEY 139 &%cS S8t oM lSF hogonal to
t'he | ongit ididnal ansti seyfs tfer igdsching thefbeid emdet prefdues dpgng of f set
in the axi aslalddilﬁepetﬂa@meOfen{ra%peasiaﬁg, £8RdrénbiiRgt shihe segwWr ifgmmenbers
conprise a %I r al |et1% | ocking fingers that are novable radially between
a retracted fllrs gl?lon at rest and an active second position in which
said fingers penetrate into the orifices of a series of orifices. 7/
Equi pnment asq'ceq@ipmnwa@doaamh@ tChanactxr cRechdtri hal insahak @mtifii ces and
~said | ocking &aﬂ% Sn?é%%s Bﬁé‘{’c%”' ggllur% Fg“&?”&@éesa%o%%ag Lo claim2,
characteri ze S8i d nts ¢ rise a series of catch
pi eces pr é‘]oéfét |l‘rﬁ§;af1%‘6‘?n tRe Sai€i dedvacerrst fih@ﬂ@ﬁmﬂ@t PRantafeRh pieces in
a given serapessyheg gidi spaseditn praeumenagdiane tiheripends cidaar ofo t he
| ongi t udi ngh .a éssl gf the casing, said series being offset in the axial
di rection ogl sing, and in that the securing nenbers conprise a
pI urality of

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



| at ches novable radially between the first position at rest 21 April 2006
15 and the second position in which said | atches co-operat él WAEO%i d -
catch pieces both in rotation and in translation. 9/ Equi pnent according to
claim8, characterized in that each geries of catch el enents conprises an
annul ar part projecting fromthe inside face of the casing and a
plurality of |ongitudinal parts that are angularly spaced apart and that
proj ect frdi% H&S REP8INECFLbEoR hdt cHRiGYy. SH) B Bie O -9RYGY @i ng to any
one of cl aimikhlsaitd Fatchhataeisebbziedn Rotdgiionsanhd r itkkhsauiashi ne has a
front portion carrying the rotary cutting head and a structural franme, a
rear portion conprising a structural franme, and actuator neans for noving

said front PorFTORTERF afFeRF489 &8 Chaddr SporticgACt e et ridt WRE of said
t orque and g¢dwhusterikesardgm sgichn eiearsthHeicngpsiessr exh t anfdlerstgaret ural frane

- of  said realiReEidPN rdd/ ERUI PABMe aGeRE I tRcaYLQRg Ofngflaims 1 to
10, <charact.eri rZLIed_l n tﬂl:at said tﬂrust an torc_]cue tra sn%fm on neans
conprise a YIPAEFY c&F PRI FFAIPBhgPRUL nH12td™s ANFELaELY ndPaRES with t he
axi s of thereasi agd that Brpliegreftomdcbor thyiget valdnyfonee ofas¢hai ns 1 to 11,
characterized in that said casing is constituted by a plurality of casing

el ements tri%t/ a‘éqeui%%re]rrlli?(:ta%g:o}gin%netoar}:z%%;hegrie of claims 1 to 9,
characterized in that said drilling machine has a front
portion carrying the rotary cutting head and a structural
frame, a rear portion comprising a structural frame, and
actuator means for moving said front portion relative to
said rear portion, the first end of said torgque and thrust
transmission means being secured to the structural frame of

said rear portion.

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

anocther.






