20 March 2006 1 A BORE BIT FOR VERY HARD MATERI AL The present invention
relates to-a bore bit specially adapted to drilling or t20dtcin20®nchoring
holes in granite or other very hard material. 5 Inproving excavation rates
in very hard ground cones up against severe. limts inposed by traditional
boring techniques. Progress in boring has, until now, been slowed down by
the foll ow ng i nadequacy: the materials for building tip by welding or the
10 steel bars for connection by welding as used in bore bits are generally
softer or |esd HORESPYR EQRaVERHcHBRRIMNATERFAL ot her similar materials they

are to destroy. Thene %Me‘ﬁﬁ:o&ﬁv@%iﬁéﬁ 1A keed berehofe bits that are
capabl e of working 1 d.ground.in .order 3.5 sjgnificgntly to-increase
the effici enc?pﬁ?gﬁj)f}r rf’géapﬁér g?i%’ﬁ’rs]l]p’é'ﬁ SFmég f“ﬁkﬁ’ﬁoalb‘fa!?ﬁﬁfyd?g and in
particul ar i nhgltesai im.g:®@nd ter onoecheanbadiyrdrist mayepiali de a novel bore bit
that makeg it pOSSHpledig & 1418 BIddeL 116N GUrf noAd PRl ON
wi t hout suffering fr?‘é)m tlhgJ g????(c‘u]{[c%}ﬁes tféasslglci atrgd‘ W t%%cgu% ding up the
active el ement® Faingt [Heyere| himkds dapasedbyh tradivienals ReFing t he
i nvention, theschhbqyyaavi ¢edgfedddrih BHdrig@ahaet eahzEl ndw,t halerit  25.
conprises: a [ t | lve. . face and a top face that
I S substanti a#%/&%&;r%%ePgﬁh%g%&g&%ﬁ%g_gflggé%ﬁgk}’b part having a top face
“provided with nentidies mageriats fhen dmidding ypphprve eoraf¥ea bottom face
facing 1ibe toRdiatrre! rbhechid@Topaby; waldingads g linmbo-agbihe ext ent
to which the two epart_sL can ve apilrt \/\Qlle.all%\/\n ng t hem t 9. nove towards
S are generally softer or lesh abrasive than the granite or
other similar méterials they are to destroy.
There therefore exists a real need for bore bits
that are capable of working in hard ground in order
15 significantly to increase the efficiency of boring
operations performed in hard ground, and in particular in
granite,
One or more embodiments may provide a ﬂovei bore bit

that makes it possible to improve the efficiency of said

20 ope;ation without suffering from the difficulties
associated with building up the active elements of the bit.
In accordance with a first aspect of the invéntion,
there is provided a bore bit characterized in that it
-25:' comprises:

- a bottom part having an active bottom face and a
top face that is substantially parallel to the'acti;ve
face; : - - -

| -« a top part having a top face provided with members
30 ' for fastening to support cables and a bottom face facing
- the top face of the bottom part; and

- means for limiting the extent to which the. two
parts can move apart; while allowing them to move towards
each other; | - - ' |

35 .gaid bore bit further comprising: _ L
j ‘ - a cylindrical axial bore passing through said two
. parts; : - g _ .




each other; 35 said bore bit'. further conprising: a cylindrical axial bore
passing through said two parts; 20 March 2006 2 | a cyRdMharckc206gui de
penetrating freely in said axial bore; and at |east one ranp-formng
recess opening out into one of the facing faces and at | east one
ranp-formng 5 extension projecting fromthe other of the facing faces to
co-operate with said ranp-formng recess?in such a manner that novenent of
the top part towards the bottom part is converted into rotary novenent of.

said top part about the common axis_ of the axial bore and the_10
cylindrical guide," vit t9yliRericapHgiorenstant the I oehy iRoB2HArt inparting

rotary novenegkidp b bapom part. It will be underst ood that because the
bore bit is made up of, t di stinct par c grtical
translation rel ative t:to CEEEN BT et ™ fﬁ tl% tg%é‘gél% %e e t?'/t strikes

the ground i nPnéadf thae ftanenglt)ms @nd/\mr éeélﬁi:ICPft%gfaF‘E’ tfﬁr‘Bén%erforrred

af ter whi gh éﬁ@eﬁﬂbrp%frbjeeﬂﬁﬁg Cff 150 t: HeO ot her hot tmm gaetinwhfd€edei ng

gui ded in traQsIatlon éé 0-0p rati o betmeen(t %eggéﬁ the axi al
hol e, and the*RyF?HRGEAE gﬂz E@mpi OFR SR IS h&" co- operati on
bet ween t he reamss: mhatthmovémrm aff &£heafrppapart H@‘@Hdén§h©nb¢>'ﬁt@he f orm of

a ranp servegai® SOWRKErtEe MRS reRlaxt ﬁB@étﬁéﬂtQ'bfmé‘éQHEﬂép Opart he top
part into ro';%)%+ enent of sa,ldotop part . gg&l} aﬁgg nmon axi s of the
axial bore a cymnap ety ofhey pxial fRS & end of its drop,
the top part cs;tnddaactaﬂegubm,t ovighathe stopping ofamesatioheplbhe
transferring ¢ of Yfr TRHLALIAP A8 hb¥EmEAC & d HhetBdttbRNpdLc [ he vertical -

It will be understood that because the bore bit is
made up of two distinct parts capable of moving in
vertical translation relative to each other, the bottom

15 part of the bit strikes the ground initially at the
location where drilling is to be performed, after which
the top part comes closer to the bottom part while being
guided in translation by the co-operation between the

. recess, the axial hole, and the cylindrical axial guide.

20 In addition, the co-operation between the recess in the
form of a ramp and the extension in the form of a ramp
serves to convert the vertical translation movement of

-the top part into rotary movemént of said top part about
the common axis of the axial bore and of the cylindrical
25 ax1a1 guide.

At the end of its drop, the top part strikes the
bottom part in rotary manner, thereby transferring rotary
motion to the active face in. addition to the vertical
impact. '

.30 In a preferred embodiment, the bit is characterized
in that the bottom and top parts are cylindrical, having
axes corresponding fespecpively to the axis of the ‘
cylindrical guide and to the axis of the axial bore, and
in-that: |

35 : said ramp forming extension is deflned by a portlon

"of a cylindrical helix and by a portion of a plane_
containing the axis of said axial bore; and




impact. 30 In a preferred enbodinent, the bit is characterized in that the
bottom and top parts are cylindrical, having axes correspdhMangh 2006
respectively to the axis of the <cylindrical guide and to the axis of the
axial bore, and 35 said ranp-form ng extension is defined by a portion of

a cylindrical helix and by a portion of3a pl ane containing-the axis of o
said axial bore; and 20 March 2006 3 said ranp-formng recess is defined by
a portion of a helix identical to, the helix of the ranp-formng

extension, -and bY.g: BOLLLON Shy Ay VELILAA! PhBREned 4 3 Bk ibicap! s o

sai d axial bore, C€0-0 ween the vertica éP nes i1 nparting
rotary nmovemenheldx identisedorphke halithefchhe oramid PRI, novenment of

the top pariextkhsibh] 48 %@dﬁr &ﬁ%&bﬂfﬁﬁiathértiwam:ghanﬁd nale and fenule
el enents have a, helical shag% gt Qﬁi%ﬁe% tﬂor f%ﬁq shape of
the top and GSPFBATHAT %A ReChi T84 &d=As"3 resJTt a5 they ane t oget her
under godd benweenohbe wanthcahep*ﬁﬂ&ﬂniﬂpﬁrtieﬁst%ﬁ4¥ﬂ1mﬂvqmﬁgttﬁﬁ part of

the bit beingneopyetdfhdrt At Phel dndiCBE! rofary Al dnintd ¥t Ak the bit.
At the end of this rotation, 15- the vertical planes of the ranps strike

one anot her, tOPh@?EBy inparting a rotary novenent to the bottom part.
Q her charact eri st owi Hn dheadudetsigesl ahathshe nvanahergshowlebsnder on

readi ng the ggéﬂgfw Dfendlft3ChbbL 'gméaflcalpgsaﬁérﬁ@a@mxf@mthef the
i nventi on, Iven as non-limtin anggta The desc g refers to

t he accéﬁban?Y%bn@¥§ﬁﬂ¥a¥haPPn°@WﬁQﬁ1tOPF@Q RAHLE & ihore bit in
three. diffeapfitastagassudtr hagthdys nerviel ltbggthe:tnmderzs;dacbure 2 is an '

_ eIevatlon V'S&h&itf&ﬁ%[Mwathntﬁéskwtlon in translation of the top
part of the-blt being converted into rotary wmovement of
said top part of the bit. At the end of this rotation,

15° the vertical planes of the ramps strike one another,
thereby imparting a rotary movement to the bottom part.

Other characteristics and advantages of the
- invention appear better on reading the following
description of a preferred embodiment of the.invention,

20 given as a non-limiting example.

" The description refers to the accompanying figures, : :

» in which: _
.- Figures 1A to 1C show the bore bit in three

different stagés dufing its drilling action;

25 - Figure 2 ig an elevation view of the bit in its

relatlve position corresponding to Figure 1A

- Figure 3 is a horizontal sectlon view on 11ne IIT-
IIT of Figure 2; and

- Figures 4A to 4C show different steps in the use

30 of a second embodiment of the bore bit.

B As mentioned above, according to an essential
characteristic of the invention, the bore bit 10 as a
whole is made up of a bottom part'12 and a top part 14.

_ The top part 14 has lugs or the like 18 for fixing to the

35 . end of a cable or sling 20 from which the bit is
sugpended. The top part 14 is guided in vertical
translétion relative to the bottom part 12 by co-



. relative position corresponding to Figure |A; Figure 3 is a horizontal
section viewon line Il1l- Il1l. of Figure 2; and Figures 420 Mardh20ow
~different steps in the use 30 of a second enbodi nent of the bore bit. As
ment i oned above, according to an essential characteristic of the
I nvention, the bore bit 10 as a whole is nmade up of. a bottompart 12 and
a-top part 14. The top part 14 has lugs- or the like 18 for fixing to the
35 end of a cable or sling 20 fromwhich the bit is suspended. The top
part, 14 is guided in vertical translation relative to the bottompart 12

by co 20 Marcfﬂé ? 4b89§é§ﬁ |0 HehWeeRa f @Yldé’@@ E)%bjglétgﬁgZ@r&ﬁ oj ecting

- from the bo ace the“top Eart a.c |In9 & xi al bore
26 forned |r1'—1"£e’n§’°l§6t°{“oﬁ?%%r%4 PF e 8Pb1??rfari|§ aBdehi AYLABEEIFRD the top
face 12' of ddi@lbobirenepatdrnsd in the bactongy ;faa:meSZZéfanuelﬁit aargd par al | el

to each other, 3nd subsiansild ¥ oeheanial ofMine :sa:e%a gake o de 22 and

the cyli ndr i CAl omon vertical _axis al ong whi ch
the top PartThe f@&ﬁﬂﬁoﬁf’ec?%l?ét iapd £8't are BRaldmlpsrt e2gh RBRSFally, it

woul d not gcariaem@étah@u@m thodfi zoheall NvEtd ucqumrclt:ae gunaé z;yl i ndri cal
extension to |nte wi t.h_t he- hot art d ndri cal
axi al bore t%%oghﬁaﬁg e 5’[5’r8a?? é SrLg p%zranlgﬁe %gvf ‘%yztén |
“enbodi ment &-X'helbhg WlslcllEtl’@I $orpoast blé. Cth@OEV@prﬁ&ﬁFlV?mW sths ef er ably
cylindrical 1phed, pher #xis X-X and al so pr eferably includes two

extensions 30 and 32 \AﬁYnCh areb'gl amefricall’ R site ago t.he axis X--
X' and ¥hich proff@EErat fioﬁ?’f:a%%qieéyd’%o E‘? ta‘f]? 14. These
Gxtenm ons dnwenefibneflofitist lagiby aypiadreical extensmn to be
integral with the bottom part 12 and for the cylindrical
"axial bore to be made in the top part 14.
As explained below, a third embodiment of the bit is
i5 also possible.
The top part 14 is preferably cylindrical about the
.axis X-X' and also preferably includes two extensions 30
and 32 which are diametrically opposite about the axis X-
X' and which project from the bottom face 12 of.the top
20 part. 14. These extensions are defined firstly by a plane
A containing the axis X-X' and secondly by respective
helical portions H. The helically-shaped edges H of the
extensions 20 and 32 thus constitute a ramp suitable for
. co-operating with a complementary ramp formed in the
_(j} 25  bottom part 12 of the bit. The complementary ramp is
constituted by diametrically opposite recesses 34 and 36.
The recesses are defined firstly by a plane A' containing
the axis X-X', and secondly by respective helical
portions H!' havinglthe game pitch as the helical portibns
30 H of the top part. It will be understood that when the
top part 14 moves in translation relative to the bottom
part 12 along the axial direction X-X', the extensions 30
and 32 of the top part can penetrate progressively into
" the recesses 34 and 36 of the bottom part. In addition,
35 the planes A and A' define vertical surfaces 23 and 25
respectively for the extensions and for the recesses,
which surfaces lie in.planes containing the axis X-X'.




. A'containing the axis X-X and secondly by respective helical portions H.
"The helically-shaped edges H of the extensions 30 and 3220 Mesclc2i06titute a
- ramp suitable for co-operating with a conplenentary ranp formed in the 25
bottompart 12 of the bit. The conplenentary ranp is constituted by
diametrically opposite recesses 34 and 36. The recesses are defined
firstly by a plane A containing the axis X-X , and secondly by respective
hel i cal portions H having the sane pifch as the helical portions 30 H of
the top part. It will be understood that when the top part 14 noves in
- translation | ati e m r g rection X-X-,
t he exten5|5%®' tﬁgnﬁggﬁﬂ: Qf%é8t8a83-5§%§1 t%g gggg gﬁ%?%g?%55|vely |nto
t he recesse$13¢6éhdn961mﬁVQHhacbétt@ﬁnﬁhﬁﬁloﬂdﬁt%@dh?ﬂéﬁeSSE apgdipl anes A

and A" defi ng._kgetheal té%f@fi%s rd8adfndfemdrts peC thuekypf art her ext ensi ons
and for the rec;6 gs tdaurfgces I%e |ngplane con alnln $e axi s

X-X . 20 MathtBSoBiE {ﬁ ECEFEERt DAY fuss VOFt K¥T ?5%865 t whichis:
travel | img ithe vept pgat iseamdp@Edon;ttimpauﬁa wetaHyamdvetentot@perate to
| mpart rotary, MRYerBRty, O:%lﬂl: tﬂe akOBxPRLindd ik Iieggeb?' Hetﬁﬂ. hge i €Cti on of

arrow F. Wien turning he tog part 1Is stop é ggarts rotary :
" movement to theAﬁﬁPtEﬁﬁﬁﬁﬁﬁb1¥2 58e ROt Eamh &hd ﬁangaF £ 8RFEPT bel ow. Al so

preferably, pake hotionfakeeioh phekbobt amaglagpus2tbelsi 88eshidtt h pi cks or
anal ogous t QLS. 38 M&%ct%f% ORGCnBPL & AldiGeaBd Rt SEIQRLI Ve because

of the 10 rdotary novemnen ottompart 12. Naturally, the
top paﬁﬂj14r@tarﬁem%Y%mQﬂﬁnhwpﬁéteﬁ|F?E%P%MQQ¥HQ§nBaFBrﬁ?ng recesses 34 and
whil e the boﬁa@ﬂtm ithel Ebpefant tin rmhbowungoaxaena ons 30 and

3. Th d .t t LD Fi 1A
o 10 Cthe. BSEESH whEH aa%af?a 4 PEAP S B ongi 3o, BiRath .Rtigﬁ;FZt.on

- by two " bottom part 1s fltted with ramp- formlng extensions 30 and
32. The end result would naturally be identical.

15 As shown in Figures 1A to 1C, the bottom and top
' parte 12 and 14 are held together in transla;ion by two
chains such as 42 whose ends 42A and 42B are secured
respectively to the top and bottom parts 14 and 12 of the
bit. So long as the bottom part is not touching the
20 ground, the chains 42 are tensioned, and while in this
position, the bottom ends 30a, 32a of the extensions 30
and 32 are engaged to a small extent in the recesses 34
- and 36 in. such a manner that the end of the helically-
_ shaped ramp H comes into contact with the end of the ramp
(j} 25 H', thus pre-positioning the two parts of the bit so as
' to enable the helical ramps to co-operate and thus
ultimately enable the bottom part of the bit to have
rotary movement imparted thereto. ' ‘
In ?igure 1A, the two parts of the bit are shown in
30 the relative position that they occupy when the bottom
part has not yet touched the ground that is to be
drilled. Figure 1B shows the bit in an intermediate
' position in which the bottom part 12 has struck the
ground S and the top part has begun to come closer to the
35  bottom part, with co-operation between the helically-
shaped ramps H and H' stafting to cause the top'part 14
to rotate in the direction of arrow F.




~ chains such as 42 whose ends.42A and 42B are secured respectively to the

" top and bottomparts 14 and 12 of the bit. So |ong as th20brclo206art is
not - t ouching the 20 ground, the chains 42 are tensioned, and while in this

- position, the bottomends 30a, 32a of-the extensions 30 and 32 are engaged
to a small extent in the recesses 34 and 36 in. such a manner that the end
‘of the helically- shaped ranp H conmes into contact with the end of the ranp

25 H, thus pre-positioning the two parks of the bit so as to enable the
helical ranps to co-operate and thus ultinmately enable the bottompart of
the bit to have rotary novenent inparted thereto. In Figure 1A the two
parts of the bit Efeldiowhignre - howeehei ¢0d RAFYSIGR CRathe et occupy
\é\helnl tge botydA t@ﬁruﬁoh%mﬂﬂécef@a toruehedtbpepgroound ivhabntact o b\i/h .

rilled. Figur shows_.the pif i n in medi pQsSiztion, i ich the

bottom partq’i]f%h;t?‘esttf)ﬁcﬁa?%eﬂ gr°£r¥%‘es 8%55%1’2415%512@% dhl"é%g%eég}ﬁen to caonme
cl oser to thext3hdionsoRd pand , 33iadrdeteper ac¢wry It wden refeshes il | y-

~shaped ranpsaid ard Hrothaibh NG thLadpephbe 1OpiPaHusl4ombletIpte in the
direction of arrow F rch 200 %aFI naj %yﬁ Fl_lt]%t;re | C shows_t he end

.. 20
~position of THPIFALedy, 't'ﬁﬁ?h‘ée%‘t 588 % TEEEAPEE 13 i n cont act
wWith the tomrifdce tdtheointdecdrotactmwiahnt the, veurtdicslt faicke 28x¢Ensi ons 30
~and 32 conpl §|r£cQEQHQy?€%ﬂJ'%é,e%?ﬁsﬁé roadid 36 Bpt ghipmpf the top

part 14 is thus _conplete '

termnated.- The vertlg% faces 23 of the
extensi ons FF t&FdPID EBARSTHLD % OiFEdctATPE PPN &'t FOXAUFakRSE S of the

recesseso 34 mitdodbpasndlascaugianplit thethop parthel Airecttibe bit transmts a
~xery large r th t " C I it to turn in
(R i roct i amRZacll b0 Aol & [l Eehe LR Ay Fhe e ELBlenc Cency | of
the bit. of the bit. .
_— Naturally, means other than chains 42 could be

provided for limiting the maximum spacing between the top

15 and bottom parts 14 and 12. '

' It will also be understood that the pitch of the
‘helical portions H and H' is determined as a compromise -
between the desired angle of rotation and suitability‘for
efficiently converting the movement in translation of the

20 top part 14 into rotary movement of the bottom part 12,
Moxre precisely, it will be understood that if the pitch
ig too small, i.e. if the angle made by the tangent to
the helix with the axis X-X' is too close to 90°, then

g ~ this conversion of movement will not take place under
(:) 25 favorable conditions. - ' .

Figures 4A to 4C show another embodiment of the bore
bit. In this embodiment; the cylindrical guide for
providing guidance in translation and the pivot axis is
constituted by a part that is distinct from the top and

30 bottom parts of the bit. '

' The top part 14 has a blind axial bore 50 and the
bottom part 12 also has an axial bore 52, this bore

_opening out into the bottom face 26. The bore 52 has a
shoulder 54 close to its bottom end. The cylindrical

35 extension is constituted by a shafp element 56 mounted
free to move in translation and in rotation in the axial




, Naturally, neans other than chains 42 could be provided for limting the'
maxi num spaci ng between the top 15 and bottom parts 14 apoMuazch 206w |
- al'so be understood that the pitch of the helical portions Hand H is
determ ned as a conpronise. between the desired angle of rotation and
suitability for efficiently converting the novenent in translation of the
20 top part 14 into rotary novenent of the bottom part 12. More precisely,
it will be understood that if the pltch is too small, i.e. if the angle-
~made by the tangent to the hellx mnth the axis X-X is too close to 900,

then this c nvers not ke_pl,ace.,u 25 f vorabl e
condi ti ons. ?F ﬁr%@ q117§{t58£04c ﬁoQ\? éﬁb%% S }}#q:t R& 58r8 bit. In
~ this enbodi nemallehedmawd'r isoaks g d@tfcdnr thergvoulidey gdi.dance in
translation and tfge p&c%? tar@X bet kSm ﬁélfb%t '121“5&@ P)’ &k Rad btlta.a%lllﬁé‘dl stinct

fromthe top,and 30 bottom parts of the bit, The top part 14 has a blind
axi al bore SBREnEEERRFLIY& tré‘WPpg‘Plfmlﬁg a%snﬁ%@n%@%ﬂ o852, this bore
openi ng Gut ramp-fdEnihn temcbade 26.anfhacbaseshdwhan Figsiredl dar tb4 cl ose
to its bottop,end. The cylindrical 35 extension is constituted by a sharp .

el ement 56 ndlnted free to nove in translation and in rotation in the :
axi al 7 bores 50 BrRFsLolipesphatdeiRdmtiog of how thipfembodingnbf snal | er

di aneter so @as ﬁl@e ﬂﬁl{éh vikeopbpatéler didenThetk o Anthriet 1t@m parts 14 and 12

.?er:)hsolroln: ng%r e ses %’Epgﬁtlv e;rg%g%% gFgm%ﬁ nsde%; rom g gzdrﬁgge
fol | ows18 desErilpa ignblef 2ﬁ0mﬂt$\i@‘-‘éﬁrﬂﬂb@ﬁ#§nls @ﬁnqemte@ort@ bhe beer ates;
_ e%ven Wi th reisr encant Qh%I auafﬁs% torhe sMhen dda Didnda geauweﬂﬂ@d_ from

he end 10 QLléfm%éggg hd éf 0o t%n]gasupﬁoréé) neC 80£T§e£0p '

54 (Figure 44). '
When the bottom part 12 comes into contact with the
15- bottom of the borehole 60, the ramps impart rotary
movement to the top part 14. In addition, the mud 62
.present in the borehole acts on the bottom end of the
shaft 56, thereby lifting it (Figure 4B).
When the top . part 14 comes into contact with the
20 bottom part 12, the rotafy movement of the top part
imparts rotary movement to the bottom part 12, as
explained above. Simultaneously, the top part 14 of the
bit causesg the shaft 56 to move downwards, thereby

, expelling the mud that has penetrated into the bottom

(:> 25 part of the axial bore 52, in the manner of a piston.
This forces the mud to circulate between the tips of the
bit, thereby "cleaning" the tools 38 of the bit.

.Preferably, the number of extensions 30, 32 and thus
the number of recesses 34, 36 is restricted to two. This
30, makes it possible to achieve an angle of relative
rotation between the two parts of the bit that is
sufficient to impart enough rotation to the bottom part
of the hit. This also makes it possible to have vertical
surfaces 23 and 25 and thus to ensure that torque is
35  transmitted effectively. ' o




part- 14 by the chains 42. The shaft 56 is engaged in the axial bores 50
and 52 and’it is supported by the shoul der 54 (Figure 4AP0MaNie2006he -
bottom part 12 cones into contact with the 15 bottom of the borehole 60,
~the ranps inpart rotary novenent to the top part 14. In-addition, the nud
62 . present in the borehole acts on the bottomend of the shaft 56, thereby
lifting it (Figure 4B). Wen the top-pagt 14 cones into contact with the
20 bottom part 12, the rotary novenent of the top part inparts rotary-
novenent to the bottom part 12, as explai ned above. Sinultaneously, the
top part 14 chpIIh;s bit causes the shaft 56 to nove downwards, thereby
expelling th thatbq$sgpene%raggg I nt tQp.gotton125 art of the axial
bore 52, in tHe ﬁﬁgr o Stoh qﬁ?% cds tRePHRF T circulate
bet ween the tips of athettdm parther ebyhacineagiongetive boftiam Fmasgf the bit'.

Preferably, thg BUBBET e S{RE)SLRAS msﬁ%t@mlamyf pdeL TEATRey of
recesses% gq%'s restricted to two. This 30 makes 1t possible to achleve
an angl e f ECaPFEEVE Gt3fSion bet ween the two parts of the bit that is

sufficient to inparé esoygrtrot at i lsaving teheopotfhom part puofvitded bit. This
al so nakes i S o0 hav e A thus to
BB 0 12 Sk b ifaling ¥ SHRofs GG S0 1, 12

ensure that torque Is 35 transmtted ef

1/. A bore bPPLERBrER%%ri zed ERRIRH NS ttOcPorf‘ﬁF’lesééz') LhdtoMoF&PP havi ng an

active bottopsai:ag;eancand a top face (12') that is substantially parallel to

5 the actj ve face; p parfdpai/ir%qzl%gt g?lf eﬂt ayi Qﬁ-ﬂch""'tthh menbers for
ace

fastening to supporr{] Ies an ac ng top Face (12") of
t he bottom two parts can move apart, while allowing them to move

.towards each other;
said bore bit further comprising:
- a cylindrical axial bore . passing through said
15 two parts; , ‘
- a tylindrical guide °  penetrating freely in
said axial bore; and- '
- - at least one ramp-forming recess opening
out into one of the facing faces and at least one ramp-
20 forming extension ’ " projecting from the other of
the facing faces to co-operate with said ramp-forming
recegse in such a manner that movement of the top part
towards the bottom part " ig converted into
_ rotary movement of said top part about the common axis of
25 the axial bore and the cylindrical guide, with the
stopplng of rotation of the top part 1mpart1ng rotary
movement to the bottom part. :

2/ A bit according to claim 1, characterized in that said

30 ramp-forming recess '~ forms a part of the bottom
- part  of the bit and the cylindrical guide and
- the ramp-forming extension . Form parts of the top

part of the bit.

35 3/ A bit according to claim 1, characterized in that said
| cylindrical guide is constituted by a part'which is
' distinct from the top and bottom parts, - ¢ said




part; ‘and 10 nmeans for limting the extent to which the two parts can nove
apart, while allowing themto nove .towards each other; 26iMarbloR@bebi t
further- conprising: a cylindrical axial bore passing through said 15 two
parts; a cylindrical guide penetrating freely in said axial bore; and at
| east one ranp-formnming recess opening out into one of the facing faces and
at | east one ranp- 20 form ng extensiongprojecting fromthe other of the
facing faces to co-operate with said ramp-formng recess in such a manner
t hat novenent of the top part towards the bottompart is converted into
rotary novengmidef bsingl trogheafbrabofita tdyd iedrtenl axhat®fengdyddiaraxi al
bore and the I ui t he n rotation f the top
th¥ b?gih&f’icaﬂ. a%?[al%&?% HohRh fgin %?:u% oD anc or ding to

part inparti movenent to the bottom par

claim1, chap’ggFE‘F‘lE@é‘:ﬁ % k&e BaFd 30 ranp-fornming recess forms a part of

the bottompart of the bit and the cylindrical guide and the ranp-formng
35 .3/ A .bit, according to

extension fo (o] t he.bit
claimi, %char&g]c'??rs%gedécogagﬁét Qoal aalr%% (G Ftear 6U|%a]1’as‘3tc?ﬁ1‘szﬁdt uted by a -
part which i3 BRatifha botsamt aedtieep attsot t om partage sai d 20 March 2006

gui-de being. Cﬁliﬁﬂridﬁmp Qﬁv§n§YéiéE”dd¥¥es§Bﬁﬁin rEEEH%Eﬂf%eﬂEh Eﬁyklgdilcal
|

axi al bore f d Jn ton1parts of
' %atg‘fa éj]é’rﬁf(r)'a &Rdezed iR H%ﬂ tth?eaB‘d'tStSﬁ and top

accor di ng to c arm
parts are chie rf'tmailalborlaaw ng coved igohespondi ng respectively to the axis

of the gylindricalaigidRpaBdrhtnd Bt esidn0f . is defined by a
portion (H) of a cylindrical helix and by a portion (A)
of a plane containing the axis of said axial bore; and

said ramp-forming recess ! "~ is defined by a
portion (H'} of a helix identical to the helix of the
15 ramp-forming .extension, and by a portion (A') of a
vertical plane containing the axis of said axial bore,
co-operation'between the vertical planes imparting rotary
movement to the bdttom'part at the end of the rotary-
movement of the top part.

20
5/ A bit according to any one of claims 2 to 4,
characterized in that it has two ramp-forming receséeé
disposed symmetrically about the common axig of
. the cylindrical bore and of the cylindrical guide,
.25 . and two ramp-forming extensions _ . ., disposed o~

symmétrically about the common axis of the cylindrical
bore and of the cylindrical guide.

6/ A bit according to any one of claims 1 to 5,

30 characterized in that the means for limiting the extent
to which the bottom and top parts can move apart
comprises at least one chain having its ends

connected respectively to the outside wall of said
top part and to the outside wall of said bottom part.

35 '




the axial boreand in that: 10 said ranp-form ng extension is defined by a-
portion (H of a cylindrical helix and by a portion (A @0 Maph20e
containing the axis of said axial bore; and said ranp-form ng recess is
defined by a portion (H) of a helix identical to the helix of the 15
ramp-form ng. extension, and by a portion (A") of a vertical plane-
containing the axis of said axial bore,1o co-operadti on between the vertical
pl anes |rrpart|ng rotary novenent to the bottompart at the end of the
rotary, novenent of the top part. 20 5/ A bit according to any one of’
clains 2 to 2/ Acbhit aatayrdied; ko thaimid, imraweranpd f D EHE riecesses

di sposed synyggLri gléydﬁgout thgl%&{;g@& %m%}g:%&cai? (J)dtpqcrl cal .bore and

of the cylindri ca orm n 2nsi oNs a"l& sposed
symretrical | yowmttf% Hehee sddAdEs eal d?oﬁehe cyl ﬁﬁdrF@a‘Fhé bore and of the
cylindrical gylfledrftalAduideaccording to any one of claims 1 to 5, 30
characterized in that the means for limting the extent to which the
bottomand top parts can. nove apart conprises at |east one chain havi ng
its ends cobhettlelt raaneadingety ckrimse 6oandi de chatactesized tiop part and
to the OUt5'Ekhﬂwﬁﬂedﬁtﬁﬁabﬁa@ﬁképn1parﬁﬁ/ﬁ§e29n&@£0fbﬁggyi 10 7/ A bit

according to claimé6, .characterized in at it has two chai ns di sposed
symetri cal | SPRRSRCOAMEIa EP s the Rtdiem 6‘"9h§°€y??ﬁ5ﬁ’l cal borePgiBIto the
cylindrical agjuitheis $axAmbint dbstaonat mgatrd , cthe nend (@b thehanapter i zed i'n

that whep trﬁbfﬂﬁﬂd“@%keh§i&ﬁ?spnder tensb@ﬂetrate(s) into the ramp-

forming recess(es).

9/ A bit according to any one of claims 2 to 8,

characterized in that gaid axial bore formed in =said
15 bottom part . opens out into the bottom face of said

bottom part. | '




,ﬂcorrespondlng to the botton1and top parts being at thelr maxi mum di st ance -
apart, the end(s) of the. ranp 10 form ng extension(s) penéﬂmémﬁﬁzgmﬁnto t he

ramp- forming recess (es.), 9/ A bit according to any one of claims 2 to 8,

~characterized in that said axial bore formed in said 15 bottom part. opens
out into the bottomface of said bottompart. A BORE BIT FOR VERY HARD - .

MATERI AL ABSTRACT The i nvention provides a bore bit conprising a bottom -
_part -(12) having an active bottomface and a top face (12') substantially
~parallel to the active face; a top part (14) fixed to suspension cables
and having a bottomface (24) facing the top face of the bottom part;
means (42) for limting the HBX|nun1§pacing between the two parts; a . o
cylindrical axial bore (26) passing hrough both parts; a cylindrical guide
(22) penetrating into said bore (26);-and at |east one ranp-form ng recess

(34, 36) and at |easta GURE AT FOIRVERYCHARDS MARER3QL, 32) for
co-operating with said ranp-formng recess in such a manner that movenent

~of the top part towards-the botBoB1SpAR A § &onverted into rotary movenent |
—-of said top part about the vertical axis, with the end of said rotary -

movement of - the 40P 0Ll | IR LG LAY, IWAT Q45 Lot tom part.

bottom part (12} having an active bottom face and a top
5. face (12') substantially parallei'to the active-facé; a
_ top part (14) fixed to éuspension cables and having a
:<:\ bottom face (24) facing the top face of the bottom part;
means (42) for limiting the maximum spacing between the .
two parts; a cylindrical axial bore (26) passing through
10  both parts; a cylindrical guide (22) penetrating into |
", sgaid bore {26);‘anq at least one ramp-forming recess (34,
36) and at least one ramp-forming extension (30, 32) for
co-operating with said ramp-forming recess in such a
‘manner that movement of the top part towardé the bottom.
15 part is converted into rotary movement of said top part
' about .the vertical axis, with the end of said rotarf
movement of ‘the top part imparting rotary movement to the
bottom part.

Fig. 1A




