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 up by welding or the
10 steel bars for connection by welding as used in bore bits are generally
softer or |esd BORESBIE HORaVERKcHARRAMATERKAL ot her similar materials they
are to destroy. Thene %Me‘ﬁﬁ:o&ﬁv@%iﬁéﬁ 1A reed borehofe bits that are
capabl e of working 1 d.ground.in .order 15 significantly, to increase
t he efficienc?pﬁ?gﬁiikré?agﬁggrg?iQﬁéﬁ%ﬁﬂq(ﬂﬁﬂ%? Wﬁﬁﬁ%?cﬁzéhﬁﬁ%fﬁiand in
particul ar i nhgltesiim.g@2iCacoorotinre vwyodianenmeterniabr ovi de a novel bore
bit that gmakes ity pOSH}4 ' 4 aff Lel f i1 QRIAt i on
wi t hout suffering from tlﬁltlgegf(g?{lfﬁcﬁ/?s assg'f(l:‘ll g%ggnl\?m%fﬁ %%lﬁrgjl_ng up')sat he
active el ementR® Faingt Hevere| himkds dapasedbyh trafivionals RFing t he
i nvention, téedlenigudd.ovpgedrésdane irdinehakact entZeddw) ein it 25
conprises: a { | lve. face and a top face that
R B Phe T Rior SRRy PO

I S substanti - para _ e active _  part having a top
“face provided w t HEheemesesiaby faxr budidddnongpt by s ®bltéde and a bottom

face faciog duwell pRrbaesrotoriRtioht B Rallingnds NRA® iOborenbitly t he
extent to which the tw? parés can ve art V\,q;l-le %'hl ow ng.%hemto nove
towards 35 are genera ly "softer or lesgs abrasive than e granite or

other similar métérials 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 perfdrmed 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 _ .




parts; each other; said bore bit further conprising: a cylindrical axial
bore passing through said two 20 March 2006 2 a cylindr2@Marchi2@é
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 conmon axis_of the axial bore and the 10
cylindrical guide, - vt t9vldnerigabmHgleorenstapt s dFeehy iRof@Hrt inparting
rotary novenegkiiD bdwe:;baptiom part. |t will be understood that because the

bore bit is made u f ;two,distinct I a | ng. 4N, rtical
translation rel ati eea 3 CEEEROBE HE™P 1 oert"ﬁ'(r)l%t ggngé%%%gggngg%- el%t?'/c%a strikes
the ground inPoeadf che felvdngobegspranthéte lapst | 90y TEEPr SOBBIRR f or ned,
after whigh EheedOioPProeeiBsy iR itheO other bot i Facinghideedei ng

gui ded in traQsI ation %é the, co-opgerati o% bet ween cte@es i{qegﬁéﬁ’at he axi al
hol e, and t he*RyF? HRTEE giF%lsag’LffE@mpZ OFREA TGN, “th8 Co-dperati on
bet ween t he rmeamssr ithathwovénemt off £heatrppanart Howardenshenbewteme f or m of
a ranp Servegaio LOMRRbrtE8 MR Rlarl ABSLAMOBbITRYEHERED Obard he toOp

i &l Dore Pt (e EonRRFER SDBNEPIAh e AR ERS end of 1ts drop.
the top part ctYirddssceflegqubdst onbithathei stoppiny afamesetiohepbyhe
transferring ¢ of Yhr TRHLALIAP A8 hb¥EmbACd 1RIBLELOR p&rd he verti cal
fmpact. ' It will be understood that because the bore bit is
made ﬁp 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 axial guide.
B 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: o ,

35 : said ramp-forming extension . is defined by a portion
"of a cylindrical helix and by a portion of a plahe_
containing the axis of said axial bore; and




30 In a preferred enbodinent, the bit is characterized in that the bottom
and top parts are cylindrical, having axes correspondi ng20 Bpdc2(0el y to
the axis of the cylindrical guide and to the axis of the axial bore, and

in that: 35 said ranp-form ng extension is defined by a portion of a
cylindrical helix and by a portion of a;plane containing the axis of said
axi al bore; and 20 March 2006 said ranp-formng recess is defined by a ‘
portion of a helix identical to the helix of the ranp-form ng extension,
and by a portion of. i . [ ap.d axi al

bore, co- operatlong?s b%ﬁﬂ\k}e f%%knﬁgé\a/%%?%g% g?\glge{l aﬁ(lpzjg&r ot%alrjs novenent.
to the botterhpdix ddentisadnfoothe eligk &’ﬁyt%v’éﬁ‘m't BN top part. It

will be Unde%&%@ﬁglbﬂﬁtaﬁd"%yr arrpoﬁmaecbfnal geabikaX esizre el enents have a

hel i cal - shape _t hat pmat c i & of otop and bottom
parts of the® Br‘palﬁﬁ?ﬁatg‘ aa?cégu?% %\%l ﬁéﬂaﬁmvcae}r &EDEO rerdatnt (;%r good
condi ti orfs, hetheehetlm@twemupnltpharrsemtm@nréing I“PéOttQﬁY neaemest £he bit 0 .

bei ng_ conver tgd bBkeoh Yty 2EOVREEINA Tt @i Qowp{]nﬁﬁe@nﬂm Bhe. At the
end of this rotation, 15 the vertical planes of e ranps stri ke one

anot her, thEP@b?aPﬁpartl ng a rotary novenment to the bottompart. O her
characteristics and widMia teagedenétadik thatehhe oramppdwpdsemade endr eadi ng .
the fol | ovi ngengescsi MdRY Ahy8 £M1RIAIAA0sREDOUIEAN ndotidhe chavent i on, 20

given as a non-I1Tmiing exanp escrlg ion refers to accorrpanyl ng
fi gures,19 i nCihi %‘Pnrlcalﬂl gﬁb@% ‘IfA "'t*&f- fepsﬁ% AeC PR RS A ﬁrBé +di fferent
stages duri ngnditssckilﬁelswlg ast tiosy ive Ebgetie? urslean gelogvati on vi.ew of the
Ditin its LelAliyepOYthoPng RIAMON PIahOL I B O AneFhgpre 3 1 a
hori zont al sec i on Vi éw on

: part of the .bit being converted into rotary movement 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 I11-

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-



. Il of Figure 2; and Figures 4A to 4C show different steps in the use 30
of a second enbodi nent of the bore bit. As nentioned abov2) Med20tng to an
~essential characteristic of the invention, the bore bit 10 as a whole is
made up of a bottompart 12 and a top part 14. The top part 14 has |ugs or
the like 18 for fixing to the 35 end of a cable or sling 20 from which the
bi-t is suspended. The top part, -14 ig guided in vertical translation
relative to the bottompart 12 by co 20 March 2006 4 C operation between a
cylindrical guide 22 projecting from the bottomface 24 of the top part 14

and a cylinqeiGal ; fXi & 261f9prRdal i bot LeByRatind2eMbmt he bit
and openinq&%%%tﬁﬁ?obt %Q§% %gké 12 %fn%ﬁ% bott%n?%a 1 IEll'he facing

. t. . 5
" faces 24 andhE2Posfemphpcs % afo tE&chOBLIRYT %ﬁu?néuﬁsFXEFPé¥??a%orizontal.
The cyli ndrizdlalgbotte 22 farted Ha ejiki hdrtaalpayar 4226fdehenkia a@wimon

vertical axi X- X o] i.ch e rt a tiye to the
bottom part ééfnlfé.ﬁgku$%#¥igﬂé Fbgog%ggng? éggég@bﬁggPﬁg gﬁ%?ti%T t he
invention fdhe facirgafaess idfdemcal2xRERSHFFIELLEC PACBGPERSRI th t he
bottom part sk an@stentifiel £ Hdmdbheal. arialcidndrtieabeguade 22 the top

Possi bl e. | TIHEY GHopart Lo o Rarey Bl o Eyte e nIPagsar teRs 5 o X x
“and al so pr &-&'ablyngnehicteshantcpxpanti bhsc@D moxigd re2anhventarige
~dianetrical lyr@RROshi-e #Pout the axi's X- X' and which project fromthe
by a plHhe. A coMBRRFHEVE e AEMIOERE FndR@itndry BIFEepbctive  hel i cal
or t i ons H. ifivenhébhchbt ytishapedledygdindtifal lextemgtionstonbe30 and 32 t hus
_‘nstitute QL&%EBaiuﬁiéﬁlﬁthﬁbttom 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'.




?.cd-operating with a conplenmentary ranp formed in the 25 bottom part. 12 of
‘the bit. The conplenmentary ranp is constituted by di amet 20 Mar¢h2006posite
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
havi ng the sane pitch as the helical portions 30 Hof the top part. it
w |l be understood that when the top part 14 noves 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 ttaﬁg%%tsgzgm gﬁ%é% Sk %glgl ;n e?giﬁeh%oﬁl ﬁQ%E @hilgﬂ A defi ne

vertical sur respec extensions and for the
recesses, \iavikelddngatesvantdcea, tpﬁaﬁb%tmt &bei hglinesalli k- . 20 March

2006 5 Unde%oLBEe%BEQCEo(Hmﬁéﬁ% EB%Qr?fmé$EhéﬂHJtBaEhemhbﬁhpaﬁt ig4avelling in
verti cal tract)% I.xes art.rotary

sl H
novenent to h@gFog F)a’r]i‘ tﬂ? Glﬂr{eﬁglﬁﬁo‘;r rialfrl?é’ gl @ﬁGBn 8Fn3[§$ o F. Wen
turni ng ©f thet hept ppripard steoppedpped, 1mparua)a101tsrvomar~r§!mﬁm7em;nt to the .

bottom par t 5&% gstees.nlﬁéﬁﬁiz' '&s%ﬁ?i&iné’&tﬁi lgragkaw. ae{:\hw pEEderably, the
bott om end tom _part fitted wt EL?@ ﬁgor anal ogous
t

"tools 38 which &t éorﬁ’ﬁ%fefﬁﬁbéyacf:h9eb%‘h'ﬂ’w efr 8 E5RBe of the 10 -
rotary novemamt Lppasteitied Wwiehbpltlsn gpardnaldgoublatopabl §8 whnsch op part 14

of the bit Goul fafig nife Hddilitd SRl A/ Q1T LREARSESOEAn] 36 whi | e

t he bottom part orm ng extensions 32. The end
resul t Mbul @ommrawgm% |1&@ﬁffi=ea| t%@%@%ﬁ@vonpﬁﬁt#aures 1A to 1C, the

({;mttom and top Rathsalld;,anteléopr pahel 1h tagenbebikncbuaasbati on by two
hai ns such .a

“top and bot F&%tﬁér%aiefa%%g%ff A?gtnﬁeég%%ag%ézgﬁg;\ggagﬂﬁge%ﬁ% ;/glmyp;?ttlhg
. not t ouchi ngothem2payk cinditthd whibh meame- faingnskbreaionnd® WAt%® in this
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.




_ positi on, 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 n@0March 246 t he end
of the helically- shaped ranp H cones into contact with the end of the ranp
- 25 H, thus pre-positioning the two parts of the bit so as to enable the
helical ranps to co-operate and thus ultimtely enable the bottom part of
‘the bit to have rotary novenent inparted thereto. In Figure |A the two
~parts of the bit are shown in 30 the rélative 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 internediate p05|t|on in which the,
bottom part 12 h&¥neddckFigere growhews 5he e RIP Part Ohalhedyth to come
closer to theisib dmet uoeﬁwﬂrfacd\n:tdﬁ oFothpetapi partetavden coheabel i cal | y-

shaped ranps rt| set tQ 14, 4t o.rot elnthe
direction of" ]eﬁ'bfct):%eFt EO 2%22(5:6%% Eﬁ?m Ig)ciqf"g:aure e ds 6&@% e end
posi tion of analanmﬁﬂhan@eB%mmmheﬁaée QQC@YITFGE thep rggessaa 35 cont act
with thegtop, {6 12Rc0hti168 @ptr,tmteer bate, 18Ntk vuﬂds ibap1exeppsi ons 30

~and 32 conpl et el.y ocqupy the recesses 34 .5 Rot atlon of the top
o LA T P rhan SR UIRE YeRt A Bate s ek e eneanetons A 1 ho

ext ensi ons 3thd &r2dc3Rechneo i cirtaintach whée hvedieiasdr thacals faces 25 of the
recesses 34 &{édz%@eFeeg 3% &nd %%J' fanhhsstgpr@amt Yhe @bpt ParPiistransnits a

very | arge anpunt o torque to 10 bottom part 12, calsing it to turn in
Che directi G HdPakt BHABYH aNVPrY LREFR LAY 6 EGTEHE EPfTRS ency  of
the bitio Nathﬂmlohnypam‘eans cdngeimg Hanteohauns #42 tdeIc‘rirleet:Lpnow ded for '

T Pl P R
and H is défethenkiétas a corrprom se
: 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 iz,
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

- 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




, between the desired angle of rotation and suitability for ‘efficiently
converting the novenent in translation of the 20 top part20Madrelt 20060t ary

- noverent. of the bottom part 12. NMdre precisely, it will be. under st ood t hat:
if the pitch is too small, i.e. if the angle nade by the tangent to the
helix with the axis X-X is too close to 90, then this conversion of '
movenent will not take place under 25 favorable conditions. Figures 4A to
4C show anot her embodi ment of the bore ‘bit. In this enbodi ment, the - '
~cylindrical guide for providing guidance in translation and the pivot axis

I's constituted by that,is, distinct omthe t n 30 bottom
parts of the}:’BF?s %ﬁeglﬁ%p”‘par Erh:emb%%ts om, S5 %é ?%(i%fe bqg%ef%SgGaﬁﬁ Phe bottom
- part 12 al soshatlen diamdtdrose 82, td makdhotbe sipanidayr &dt. into the bottom
face 26. The borerpe ahd BBQU&Q%E%% %Oﬁﬁdth 4 d%tﬁaq@ gfidy The

cylindrical 35 extension is consti a,sharp el epent 56 mounted free
{6 move in t RaRSFSERAE LR TRRDr SPREARS %epﬁm&l 29 Mer @R92006 7 bor es
50 and 53. Thempeférmrendco8sebstiv =ithie 56 skowi irsmElgueresdianeber so as
to match the;shoul der 54. The top and bottom parts 14 and 12 of the bit -

al so has respéctive ranp-form ng extensions 30 and 32 and 5 ranp- forn1ng
recesses 34 and 3Bhere fieddevena Megaptiant of hey tiHe enbedingsta -

. description &f i’l@dvﬁcmés hanrbegems QfivieRewhel erdfidr<opes @bes, given with
Of the cabl cFSBEHT bt 461 oo CHe fiec B YFTREY G5OMAPE $Hby ¢ he
chains 42. The @hﬁﬂqahl@ Bﬁfehgaghﬂthqm phst axi ennssitesl 50 fhd Bopand it s
[ttt Skl i i i i
rotary bores %% & égnand it is supported by E%e ulan

' 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




novenent to the top part 14. In . addition, the mud 62 .present in the
borehol e acts on the bottomend of the shaft 56, thereby20Mdrcin2006t
(Figure 4B). Wien the top part 14 cones into contact with the 20 bottom
~part 12, the rotary novenent of the-top part inparts rotary novenent to .
the bottompart 12, as explained above. Sinultaneously, the top part 14 of
the . bit causes the shaft 56 to nove dognwards, thereby expelling the nud
that has penetrated into the bottom 25 part of ‘the axial bore 52, in the
manner of a piston. This forces the nmud to circul ate between the tips of

the bit, themnghws'cleaning” the tools 38 of the bit Preferably, the
recesses 34, 36 is

nunber of ext.e and thus .the
restricted tc}/n%o%mfﬁagit é%larr?ﬁﬁg’s‘l??dp&sthﬁ lFocgrE%:f]e%/ees an angle of
rel ative rotation-bathelipn partwo parhavigy tame apbive Hagttam fagdef i cient to

i npart enoughygohath nféée the! ?OEEQ@ ﬂ@réubs(%fanklﬂalbjﬁtpaﬁﬂl%lalt%o makes it .
possi ble to have ver E(‘%‘C‘Eﬁ\:sur aces 23 and 25 and thus to ensure that

torque is’35 aASHiYE fectively. 20 March 2006 S CLAIMS 1/ A bore bit
characterized in thatteg peontpri seshawaingpta coppdrte havi ngpmarviddd ve bottom

face and a Rﬂlﬂhfﬁﬁl%éﬂ? ) th%?'fasc‘&&]ﬁtr@‘ﬁ:' agvf?ﬁﬁa&%ﬁeg QP gt he active

face; a top_ part aving a tag ace provid for Past ening to-

support cabl E’é’téﬁ‘a Eac%ottonﬁﬁét%gf% feR F@ceopl? bk ePd 1he botteme bott om
part; and lOpaedmsafidr limting the extent to which the two parts can nove

‘apart, whyle allowpg fhem toeppve mtl%l‘&@tﬂ% 8%8&119%‘0“ nidd dngore bit
further ‘conprising: " a cyllndrlca bore passing through said
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




15 two parts; a cylindrical guide - penetrating freely in said axial
bore; and at |east one ranp-formng recess opening out R20tMarcln200s the
facing faces and at |east ene ranp- 20 form ng extension projecting from
the 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 bottompart is
converted into rotary novenent of said ®op part about the comon axis of
25 the axial bore and the.cylindrical guide, with the stopping of rotation
of the top part inparting rotary novenent to the bottompart. 2/ A bit
accor di ng t ogulidenbéing hiar aﬂteelfbmdofnagc!:}éﬂiirﬁl&u‘ '*d—ﬁl Qﬁa:tarm;ga_:lfem rj__gldre;ﬁzs
forns a part : aLt10 e bit g cylindrical guide.

t he rarerfor che Egg%gﬁ%%{r? %rl%lp%? % of tk?e% Sp f%ar%l%f_?%ea_ t. 353/ A
bit accor di ngoggo@lﬁﬂ’ﬁ%,‘f’fcﬁ&?ab%ﬁri zed in that said cylindrical guide is

constituted by a part which is distinct fromthe tolo agd bolttom]Loarts, - 4
[ 2 . | .bei L.t he formof a_ cylindrical, shaft engage
isﬁl dt ﬁg (%Ir?Eérlgggjf'?a%%qf%ﬁgseg‘go?g%ﬂni °§a|gga3'18p3an%}"‘a’fﬁﬁtteiﬁﬁ rts of the '
bit. 5 4/ A BRttheledhs rﬁ?@-tﬁ?@mpalafﬁ_rﬁ?i mjgsa_i m 3, chaamet er i-zeid in that the

: dt re - ! ; : amﬁ,d
lrjtca)tst (Ca)(r:nt ?\r/]e'l yeplim'g]i%‘ﬂ'i hag])cihgﬂée&%@l i'onrdri bgﬁgéﬁié?ée%&?’o t etg’gi s of the
" axi gl bore, 511?1% P k?gti(:tifocg TREETRH, FH A ng exal“'é‘fl_s""lcbr?h% aFdei REd by a
portion (H '©teaxiali hewecal heland aind thpta portion (A) of a plane _
contai nppg the a@ﬁd)_fraﬁ?Lgoﬁﬁ,?% é%@!e%is&%ﬂdfsa' d ranp; f. 'EE{IP%%OP%%ZS ris

' ' “hel | entical _.to the
defined by apmpto. ) of a hellXx

fgﬂ(%%) of’a c¢ylindrical 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
_S/_A bit according to any one of claims 2 to 4, _
characterized in that it has two ramp-forming recesses
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 '




15 ranp-form ng. extensi on; and by a port| on (A") of a vertical pI ane
containing the axis of said axial bore, co-operation bet ®8earcheoserti cal
pl anes inparting 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 4, characterized in that it has two ranp-form ng recesses -
di sposed symetrical ly about the comoreaxis of ‘the cyli ndrical bore and
of the cylindrical guide. 25 and two ranp-form ng extensions disposed
symet ri cally about the common axis of the cylindrical bore and of the"
cylindrical ﬂlﬁeblﬁladbdrdln@ctordlatgntm aharaeeenizeéd almschktt at5, 30
characterize n means j , e i_ch_the

bot t om and tgaé t‘k‘?g&éﬂ-&mve adgréog ri Sé:g"h‘g?ﬁ% EE]]{)m(‘)éncea: \(%:gfcﬁshaw ng
its ends coﬁ‘ﬁ‘é‘&‘?’édt‘? é@'ﬁewl%lﬂyl@@l thﬁé-”ebutm dendate Ve said top part and
to the outsigglivedtiedl splidebott om part, 35 20 March 2006 10 7/ A bit
according to claim®6, characterized in that it has two chains: di sposed
symetrical |y about the axis common to the cylindrical bore and to the
cylindrical &lideé® axderdiagcbe didajimso & leadng  6chaadtemiradadneri zed in

t hat when thglé:@a,m&ﬁ)th,e bﬁé%@Spnder He8-8NundEL &SP ng to the bottom.
and top parts be ? th e|r me %g;tance apart, the end(s) of the

ranp .10 fornf ntg) Iﬁ% FAPOPERE® r anp- f or REABY
recess(es), @ tmemrt Taxd anali dgsttmczmyapam'e,othel amndrbs )2 dfb the rabpracteri zed

in thaly6ai cddirisdly B3kEnkoERES) | n sl d 15899&99& PY 11, ARERROUL b O the
bOt t Om face f%crmslaﬂlg recgts.g?es]par

9/ A bit accordlng 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. | '






