',;HfESEDdA<L6Td-/ 1 A BORE BIT FOR VERY HARD MATERI AL The present

invention relates to a bore bit specially adapted to driIIing or to making
anchorin ranite or other very hard material.

excavat i M&ﬂﬂwwmm&ery hard ground comes up agai nst seve ‘Wmmmmlﬂmmmmosed
by traditl techni ques. Progress in boring has, until . been

sl owed down E§P¥%e foll owi ng i nadequacy; the nmaterials for bU|I3|ng up by
wel di ng or the 10 steel bars for connec%lon by wel ding as used in bore bits
are general ly softer or | ess abrasive than the granite or other simlar

materials thgypare ﬁﬂﬁﬁeﬁﬁ'ﬂ%{ﬂ ore exists a real need for bore

bits that are capab e of wor |ng I'n ground in order 15 significantly
to increase the efi¢ Rrafantofinyent hon opekalidssot® gePPsEnPdti n hard ground,

and in partiggéatainy gi’cﬁﬁ‘:ltte@ tAndebwgﬁg Qfr tﬂlﬁnﬁk&&%”bnbﬂ&@@hgon is thus to
provi de a noy Js bore bit t Eﬁ ?ﬂ? 3} rr1ﬁ|t3:o 20.i mprove the

ef ficiency of° S dtdpFEat Sno\fnf’ Gt LY Sfiffie difficulties

associ at @ wi t h bInpuhvigiauexcheattonveatdenentveryf halrd birbundocands eve thi s

obj ect, the phor §g§iﬁs@fsetx}é%‘:e' @\.[ﬁﬂ%bOfmﬂ)éséchq{ﬁ(i:tr%.rc'l'léeign'a@ bBaindt
conprises: 25 -~ bott om_part havi ng an, active ottim ace and a top face

that is subsF%ﬁ]‘i“Phcﬂ‘I“?F pa &quéﬁsﬁol{lhgoﬁjc‘fg VB§ a8ty P8Y pRFENhaving a top
face provi dedlowdd dmarbdrys ther fbatbemmagoinadesyyzayr:t cabl es and a bottom

face facing 30 t 4 R Ha5819f fE?ebQE’iéng%R?ﬂ tb%%qdqﬁggg fgﬁ?l imting the

extent to which the two parts can nove hem to nove
t owar ds 1@achs‘é%fh%rbarssalf{?rb(?%nﬁptlwnrl?%éllfejfﬂirﬁﬁ T H@ed35n~b9r@ybi‘h%ir| cal

axi al bore passigehdiiaugcFaied bWO1PaE tFrasidre than the granite or
other similar materials they are to destroy.
There therefore exists a real need for bore bits
that are capable of working in hard ground in order

15 gignificantly to increase the efficiency of boring
operations performed in hard ground, and in particular in
granite.

An object of the present invention is thus to
provide a novel bore bit that makes it possible to

20 improve the efficiency of said operation without
suffering from the difficulties associated with building
up the active elements of the bit.

To achieve this object, the bore bit of the
invention is characterized in that it comprises:

25 - a bottom part having an active bottom face and a
top face that is substantially parallel to the active
face;

- a top part having a top face provided with members
for fastening to support cables and a bottom face facing

30 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;
said bore bit further comprising:

35 - a cylindrical axial bore passing through said two

parts;




- cylindrical guide penetrating freely in said axial bore; and at |east
one ranp-form ng 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-form ng recess in such a manner that
novenment of the top part towards the bottompart is converted into rotary
movenent of said top part about the conmon axis of the axial bore and the
10 cylindrical guide, with the stopping2of rotation of the top part
inparting rotary novenent to the bottompart. It will be understood that
because the bore bit is made up of two distinct parts capable of noving in
verti cal translatiom cxﬂuﬂdraeaﬂogendélpﬁﬂatmgtuhg bneelynxﬁiq@aﬁt of the bit
strikes the Qggf %b!y at the location where drilling is to be
perfornmed, a ter e top part cones closer to the bottompart while
bei ng guided in tfaﬁ%l%ﬁﬁ%SnOB? EREP TERTIHAC FEE RSP cPRRRINY IR d8¢8s, the
axi al hole, and cbﬂetlﬁ‘eﬂﬂdaﬂlhlgCahcaé(I &hd Gt d.%asEOOhé aaktlh { f symirighe

co- operatloneggéxg 5htf¥% L6638 % 'fokmk of E? ch%fygdgéten3|on in
nver i Cal ran

t he forn1of a ranp serve 616 e ver on novenent of
the top parttPn@@-QEﬁ¥%ﬁﬁ wdE&nepid ofanrs fiprmdpapaeceapotn U Gormon axi s of

the axial bofgnred ®Hat R vekehBdbf Cathe Aoppadit guwdgds Athd flﬁ)t&;f&ﬂ\ of its

drop, the to rtg strlke the ottompart in rotary nm r eby
transferringBrg€ rﬁﬂV%ﬂI E% X34 P AEEEPn aé 7 |%ﬁ: g vertica

i npact. 30 Iﬁbgubr%hQﬁqqme@nbadﬁneﬁtthqra;#&ltbp§echéﬁath%r|zed in that the

bot t om and t@?lpﬁdi&ﬂr %xﬁ.\ﬁle' nQ&tHatEhe @éeﬁgﬁngxai SOt AESHONSH Nthe
respectively _to the | i ndri cal o the axis of the

axi al bore, 578 ??F?fﬁﬂpaﬁg%ngaFacgﬁﬁﬁp? ?Wﬁnﬁg 8x§8ﬁs€%%t?@ Rffti'ned by a
portion of a cylihdr#ical Heelndeaatoby tEhgjohecensef the pbare kidntia ni ng t he

axi s of sai dpgxsalp bé)feewoaraqstlﬁc§%9réémﬂawl@ 89 _heeeas i defined by a
portion of a hellx |dent|cal to the helix gng ornln ext ensi on,
Xi

and by a por VFBR GL atw&aeapnpra%%tjc%t%ﬂ r‘ﬁaﬁ PhBChy| NGPELEGR axi al
bore, casopepatt onf ZhzethigestirhiReyerhe catowpldaned tiapaytangtheot ary novenent

to the bottompaiodluidie %&m&nghfs oy JuRveaREl, Ohride higpapart |t
wll be understood ng dﬁ? §1and femal e e] enents have a
hel i cal shap&? ?h‘é‘?Prr%Ft‘tth&?mFﬁe eS%m?\ CACTERIPBAGE YIS 19 bot t om
parts of theghidedain tamnmlaesoht basthdeyo -mpeeratdget hetwermlerhgood
conditions, wthsdhe ml,qn i Bo&{aanéﬁ@tﬂr%‘ cfg,fllhla%lhgm Bald1 Yuidee bit being

converted into rotar novenent sal d g At the end of
this rot?8ti ot ﬁ‘%djttﬁém/ertthiecgp pPahatieR htﬁ}’féveregnﬁ sFFFR%SoHé 5ot her ,
t her eby i npaEbirmgof & adaadpy afEdv eAenéxtend it hioi then fiakh. of)tdnezramp

charact ef i St bgs, and SUYANKAGeS A yLOE: LW AN 2RBRALCDENLAL g0 T eadi Ng

the follow ng description o g erre |nvent|on 20
gi ven as a nbRe| ¥R tRaF é)E’éEﬁpP-’@ axy MeNERST 590 FaiEr EPR PRTE P ompanyi ng
figures, in whéecdommdn ginies dfAthe dkishdwidherndorE bhe eplifdeieadi fferent

stages duyring,iif éﬁﬂdéj ng action;

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 respectively to the axis of the
cylindrical guide and to the axis of the axial bore, and
in that:

35 sald ramp-forming extension is defined by a portion
of a cylindrical helix and by a portion of a plane
containing the axig of said axial bore; and



25 "Figure 2 is an elevation view of the bit inits relative position
corresponding to Figure A, Figure 3 is a horizontal section view on |ine
11111 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 above, according 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 |lugs or
the like 18 for fixing to the 35 end of3a cable or sling 20 from which the
bit is suspended. The top part 14 is guided in vertical translation
relative to the bottompart 12 by co 4 operation between a cylindrical
gui de 22 proj ect i FRES FARPCEETBERY offFefte 18496£ 109 RD P RARtiLE 84d a
cylindrical axhaliboiden2@chor gedche Hdld xbotft one padrip -lEbmiiddhe bit and
openi ng out | top face_12' of t o] t 5 The facing faces
24 and 12 a%%g%é%gﬁ’el dogga%hg%]f er. %%dgs%%g%gﬁ aﬁjlja%%ori zontal . The
cylindrical genseipngide peisypf eridaAxiBdr BoPS: de?iIRERR WS ON verti cal
axi s X-Xs al pagwddih cthd Rert@papapiandes GapaiRyfgr ebedty andveridi@ Rettom part
it of the invention for the

12. 10 Naturglly, it would not_go beyo he_a
axi al cyli nd%%a}i’o%&?%ﬁﬁrgnagotﬁ% ?'h‘%/eodrl?éfﬁ"ewir? SFRDETITH P 72 and for
the cylindritep paxtal bore to be made in the top part 14. As expl ai ned

bel ow, a third enpodjmENnteolnhbesbidd ithal5 tBbSPaR9Shl&s i Lo part 14
i's preferablﬁ C Jdlen%(r]écal about tgle axis X-X and also preferably includes
two extensi ohSMBHE &EREREFhRERS aF 1%h FPERPI JP_PIRTEESS the axis

XX and 1@hi chybinfeitalf redrpthef bote o and btobmtpertop2Ghwabtitld4. These

extensi ons aggzdefi hEStlLy t ad A axis X-X and
secondl y by ?ﬁ% %%,tgi]\?%é;%fellrti %gl t}g%?{ﬁﬁ}g%ﬁﬁ%ﬁgghgﬁlﬁg%@%}ghaped edges H of

: . € )
the ext ensi oRSSHELERE 3 ¥ IERUENR AR IAULIE STRBRPASUPR oBF Mt ®o- oper at i ng
wth a conpl paetteaf \wheaydtf beimed ¢ontdrredb ihobt pot pay tmdgengdfntt k€ bit. The

COMPL ement ar o {8l $AaNSE! LHL oK, Dy dLARELT LAR! by ORROSId@diggesses 34 and

36. The recesses are defined first pl ane. A" containing t axi s
X-X, afd sekBRdrsriiralepdenervel Hels EA™PSortFoke PR MR he same pitch
as the heli cahepetsy i imimr3@ny af rétweryt opvemeht tb vhé | bdetamderrst.ood t hat
when the top part i t r i toct bottom part 12

al ong the axi al |'%hzegcliri%\éﬁl%ﬁ??(e,}{%ﬂi;é%xétnﬁsﬁdghgtz%g%n%f 3%?% the top part
can penetr at 8'YR¥gtES SRPERY PREBSY HE? s@ddggsthe AAtII6ivF t he bottom part.
I n addi ti on, d8Sct i PrarEs aApastle fredlafmbadiventi cal tiser {eas iz, and 25

respect byely :[\%nteﬁi ae>go§10§§<8§|<§i§§|d?z%( the recesses, which surfaces lie in
pl anes éont aP ni ng e axi s X- X\ fder the effect of the mass of the
top part which jsthe description refers to the accompanying figures,
in which:
- Figures 1A to 1C show the bore bit in three
different stages during its drilling action;
25 - Figure 2 is an elevation view of the bit in its
relative position corresponding to Figure 1A;
- Figure 3 is a horizontal section view on line III-
ITI of Figure 2; and
- Figures 4A to 4C show different steps in the use
30 of a second embodiment of the bore bit.
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
suspended. The top part 14 is guided in vertical
translation relative to the bottom part 12 by co-



travelling in vertical translation, the helixes Hand H co-operate to
inpart rotary novenent to the top part 14 of the bit in the direction of
arrow F. Wien turning of 5 the top part is stopped, it inparts rotary
novenent to the bottom part 12 as explained in greater detail below Also
preferably, the bottomend 28 of the bottompart 12 is fitted with picks or
anal ogous tools 38 which are made nore active and nore effective because of
the 10 rotary novenent inparted to the ottompart 12. Naturally, the top
part 14 of the bit could be fitted with ranp-form ng recesses 34 and 36
while the bottompart is fitted with ranp-form ng extensions 30 and 32. The
end result WoREER AN PEEFEeRed | Pehindrdicall guAde shoRY IR g €€oMA to 1C,

t he bottom able tiogx qrat tfacé22andf tharephehdtt Dgestdera iaytiransicati on by two
chai ns such . se e 42A 4 [ r ecti.yely ;to the
top and bott%?nl?;%r%,gs}%lg 6a%§§T§g§fr?p%§ é%tt?ogosggﬁg%sgfﬁcgmbcﬁ#or%%gart i's
not touchi ngPP¢RiTD todnde Ehe elmifrreqd2]r eft i RpidP™ asgtwiicle in this
positions thendotiomerdsedlou 2@ 0f' e pykenseédnso Hhanbtherare engaged

to a small extent .in the cesses_ 3 nd in.su a nner. that the end
of the hel | CAMTy IR L ey R tatro dost et MRt T Th OB 67 he r anp
25 H, thus preé-posiavlimdmgcahebeon® JFacdefine aheomhen sterisiqad exdlsl e t he
helical ranpg-%o0 £osmPemats 8RE tdySoddtt hamtehymerablal 4w dald emepart of
the bit to hgve rotarxy %emsnt inparted thereto. In Figure |A, the two
parts of the”BFtCRREEh in 30 the relative position that they occupy
when t héobott om péatturdedd ynot t yetuldusitedat beygndubide tdraldit off achige dril | ed.

Figure 1B shongeddi@Piforl Bh@Nak M £rdiEdinis cBeSkkt Ofsidh WY i the bottom
part 12 has struck the,t%irg nd S and 't he topﬁ%arkogas begun, to come cl oser
e

to the 35 botRori R 1 e BBt R3S We heh ety ERdsiSRdped ranps
H and H staagiah barecawseet hadé o pered thd partotate in the direction of
arrow F. 6 FiNald YeudfThOUER SO SROVE difiGCRAbBAThERONL ATl Bl oW L L he
bottom face 24 of the'top part 14 in contact wth the top face 12" of the
bottom part 355C BRFWLE -t he ext ensions 30 and 32 conpl etely occupying the
recesses 34 5 andriz6.togopattond of s tphe leaabigr tyldndsiddilisalsonpltdiee| y

t er m nat ed. i gl S he iexh eAsLoPy 3&@%% into
cont act with‘;gtEI se\é‘\*e/e}ért,%glgl B?gge%g%%@%}ﬁ {yﬁel recesses %4 an B%i(r%geas a
result the t3pdpd "M OPrEndl gt EicHdN CPP2eTERY2PA et RnAE & t or que
to the 10 boxt cmadatich? peatisttigfrdm tuhe Wottiom Eheedl2 eof itdre itagi cat ed by
arrow F,, t Y. 4 MPrAVI.Ng i cienc f, ecbj ral nmeans
ot her tﬁgn 2%%?‘%51442 .g%\élsg B;é@%?%%ﬂ ec?%%oiée]%ilrrrlitepi ﬁ?k%ﬁley%ii% r111>é§1|§'aci ng
bet ween t he 2 ofPABRidH@IsheoAKPArF X 1aKhFerondly QY| Feesped 1€ under st ood
t hat the pitedliial orftebneali. portié sl idaang -ghapeddefigssmmest ahea

conprom se b .t he -desi.ke i.0 SLl it or
efficiently Shies °|t“%g 3§h§h§o€2erre&n;%§ingl}grtgﬁg’lttaet o2ty %"ﬁieﬁ%% o‘%"{oart 14
into rotary FOVRRALACIGS WRELDLBt MR IRTANLEEY WBFE pPevedely the will be
under st aed thettdn dadie pit ef thRetlod: snetHe domdlembntleyanghe imde by the
tangent to t N i . j S § (@ 9 hi s
conversion o gnrr%\e/leen%r?t \%\’PI Pg%ggé%%f(%&%f 5&3"’5& er Egggfgg%r%ﬁlgergg%r%i tions.
Fi gures 4A tBhacedriresnetRefebibedi Ferft1of lvhe BépBebRt . confainiisg

eﬂbodi nment, the Huld IXdIX!'C}alangUbQ@oﬁd)Iy [y \Hedipeg tdedROT €cAD traﬂsl ation Snd
teplvot axli s IS constirtute a part .t t 1S . ST1 romt.etopan
50 bot t om pal T S Rl bR enee cptint T s chep helEtal iSRG 55 ang
t he bot B8m péref thealtop bastan akiwllbdre Brlensfoodbbhat opesn ridicout into

the bottom fage h.t Thembors PR OBSnaAL MU dNa24vel 86echd® pdttpptt om end.
The cylindrical 35 e>SsLtensk3 n |s.cJ(;n tityted el ement S%Om)unt ed

t, h
free 10 movePTTF LraRePal BROaRG-Th FERSHIIGT i ho “HR) Sroenssons

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'.



- bores 50 and 52. The bottom end 58 of the shaft 56 is of smaller dianeter
so as to match the shoul der 54. The top and bottomparts 14 and 12 of the
bit al so has respective ranp-form ng extensions 30 and 32 and 5
ranp-form ng recesses 34 and 36 as shown in Figures A to 1C. There foll ows
a description of how this enbodi nent of the bore bit operates, given with
reference to Figures 4A to 4C. Wen the bit is suspended fromthe end 10 of
the cable 20, its bottompart is conneéted to the top part 14 by the chains
42. The shaft 56 is engaged in the axi al bores 50 and 52 and it is
supported by t he shoul der 54 gure 4A). VWen the bottom part 12 cones

i nto cont actUndath theeefbepbt rﬁhﬁ meRg Bbr bl R Earth¥highpdsi npart rotary
novenent to ddwrdldinpath ddrtidaladdiahsdatidhe thed Hed iple@sEntndngt he

bor ehol @ act, Qg DOt SLEAT Al Khenshatdn S UG el LLLLI g Tt (Flgure

4B). Wen the t nto-contac art 12,
the rotary rﬁ)ﬁ/érﬁ?ntbléf iphehe o GnRatdopnphr RETeWtEr y Wasvefaning efe bott om

part 12,sas @i@pltajpn@drebwest@pad téllﬁthl éytstf&éx@pwwetneh& gb the bit
causes the sr:h quﬁgo 0 rmve&g g 9 éere %e d:%}% ﬁh% ﬂUd t hat has
penetrated i BoPfbhn %saretxp AR A% aDc‘ﬁ're Eh&¥manner of a
pi st on. Thi s f or ddsot prefmdalbly citheubat tobeenkalf tdfe tthepbostomhe bit,

t hereby " g@awaz tlaefaeeéa @ﬁcrpfpfch@ Birt anﬂ&j&f@tﬂdblst he QURbgRr of
ext ensi ons 32 and thus the nurdngﬁfrg 8f§cess 34, 36 is restricted to
v

two. This S@J?faak‘?éiei f“°§85§?’b’r‘é3t bt PPUEs &t ¥8r ot ati on
bet weenl@he tot@myyamoyenént hbngr ttechd thesbéttiam gertt d2.npart enough

rotation to the tgqgtthgglpg tlgg tt(ﬁppgqu: 14hbe @S @ mkes; it bQOSS' ble to have
verti cal sur%faces 23 thius to ensure thcia\t tor

transnitted BfFEd W& rampB?ﬁ%%rfFeﬁsﬁﬁr% 4 AR Afar @rltglﬁd inthat it
conpri ses: baoti:lmrrt @lam:palis fil2)ed anditig rampafdrwind cittemsiace andaadt op face

(12') that suhﬁ;x agg.kha%yuﬁgd@dl%lhntagngaiw @‘gtl%/m fas; a top part (14)

havi ng a top ace r ovi t'eni ng to support
cabl es 47d a bot @@nﬁhﬁl’f@ ipAHigurasnd ke Lep ‘%%R:é"{tf?“) agd £RE® bottom part;
and 10 neansart42)2f andl 14 diehdlie teykenert tn whitars idwd dovbypawbs can nove

apart, whil ecl'f]dliln%msgght anlﬁ QuHBRE e%‘&\é(a@ﬁ S h4£§ r.591% secured
regpectively to the top and bottom parts 14 and 12 of the
bit. 8o 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
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 Figure 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' starting to cause the top part 14
to rotate in the direction of arrow F.



. said bore bit further conmprising: a cylindrical axial bore (26) passing
through said 15 two parts; a cylindrical guide (22) penetrating freely in
said axial bore; and at |east one ranp-form ng recess (34, 36) opening out
into one of the facing faces and at | east one ranp20 form ng extension (30,
32) projecting fromthe other of the facing faces to co-operate with said
ranp-form ng recess in such a manner that novenent of the top part (14)
towards the bottompart (12) is convert@&d into rotary novenment of said top
part about the common axis of 25 the axial bore and the cylindrical guide,
with the stopping of rotation of the top part inparting rotary novenent to
the bottom part. Bynadlyi,t Figooedi@ehavscitdenend poafticrerdfzaliei hithat said

got rarrg- I ﬁr rriv_ﬂ?b r@c@%lt(t% g§§é2ié@rd@d@1eﬁ%b gérif; hes bt td?ﬁittﬁ%rt_t (1(2%,001‘ 3t2 ;le
it an e cylindrical quide ranp-forpng extensio :
form parts O‘FYY%Q‘%{E‘O&Q&%FC& 1%;163%?\-{1@ %@%f’mggﬁﬁ g%’cg?’rl’frﬁ’d otBFai m1,

" characteri zeextensirats S dndyB2 ndomlatedyi dec(pPing stlonstdetsweed3by a part

whi ch i ssdi skhdcie f I aiBkiRe ohoBE afitk BQYH YRARARES; § 1éhyud Domi@itd1y 9 gui de
being in the form ofeé cylindrical shaft ensaggd in the cylindrical axial
bore (26) foFfEHRHCai d TPSpVEREL Tt tiAREFartsObf LhpeShignsipng 34 pit
accordi ng toawnd a&3anddner ialtai todtachariatt ehezedrt hcahafaddre 2A%obifom and t op
parts (12, 1 indri , 2 pavi S S i pectively to
the axis of %alf:esﬁﬁd A gghi %I%’( B G°FEOLIES RO JaiPgal | VoY |
(26), and i ncfhdte B¢ $ap@smarp- ? ofelhd EeCeATPBAL (3D, tagug $odéhened by a
portionipH) bbétwom\Pddtdrnizcabubehd XitAn Byuird par thend{Actfora pl ane

containing t i f i xiLal hore: i -forJgu ng recess (34,
36) is define %‘?%ﬁ@?’f %E%O?I-F )'o‘%t}‘%rér?é’? ﬁ%pfg‘?‘e’%?{gggﬁ?et%{ﬂ%%ﬁ‘&’ix of the
15 ranp- f or fPhgtistiditsi on, and by a portion (A') of a vertical plane

contai ni ng the axifuifaligi, dmaxhal otifdre theer epaiaki 99 Heivweae t he verti cal

pl anes i nparfing {0 vepent to the .bottompart at. the end of the
rotary nnven’ﬁe%(?glo#e% ﬁfre&t ggmf)a%?g Y A, sgggérr]%ikr)legt %enaﬁcgleo 8Pof cl ai ns
2 to 4, leharakd &retiew pParthal4iandak? two ranp-formng recesses (34, 36)

di sposed symet rixahdit1aBosb bAeuSEPENbGX ithaf thBepcydh sl itgal bore (26)
and of the cyljndrical guide.25 ézl%) a:g%&tvlyo.ragp-;ornén ext.ensi ons (30,
32) di sposedP(% st PP aB ot the o fRsT TIPS %ot t AeCEH WP cal  bor e
and of the chetivehr ddle desdecdeingleiaf awwtatdiongand switahid idgfy dlains 1 to
S5, efficiently converting the movement in translation of the
20 top part 14 into rotary movement of the bottom part 12.
More precigely, it will be understood that if the pitch
is 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 sharp element 56 mounted

free to move in translation and in rotation in the axial



. 30 characterized in that the nmeans for limting the extent to which the
bottom and top parts can nove apart conprises at |east one chain (42)
having its ends (42A, 42B) connected respectively to the outside wall of
said top part (14) and to the outside wall of said bottompart 35 (12)

10 7/ A bit according to claim®6, characterized in that it has two chains
(42) disposed symmetrically about the axis common to the cylindrical bore
(26) and to the cylindrical guide (22) 7 5 8 A bit according to clains 6
and 7, characterized in that when the chains) (42) i s/are under tension,
correspondin% to the bottomand top parts (12, bei ng at their maxi mum
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axial bores 50 and 52 and it is supported by the shoulder

54 (Figure 4A).
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 rotary movement of the top part
imparts rotary movement to the bottom part 12, as
explained above. Simultaneously, the top part 14 of the
bit causes 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 bit. This also makes it possible to have vertical
surfaces 23 and 25 and thus to ensure that torque is

35 transmitted effectively.
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CLAIMS
1/ A bore bit characterized in that it comprises:

a bottom part (12) having an active bottom face
and a top face (12') that is substantially parallel to
the active face;

a top part (14) having a top face (16) provided
with members (18) for fastening to support cables and a
bottom face (24) facing the top face (12') of the bottom
part; and

- meang (42) for limiting the extent to which the
two parts can move apart, while allowing them to move
towards each other;
gaid bore bit further comprising:

a c¢ylindrical axial bore (26) passing through said
two partsg;

a cylindrical guide (22) penetrating freely in
gaid axial bore; and

at least one ramp-forming recess (34, 36) opening
out into one of the facing faces and at least one ramp-
forming extension (30, 32) projecting from the other of
the facing faces to co-operate with said ramp-forming
recess in such a manner that movement of the top part
(14) towards the bottom part (12) is converted into
rotary movement of said top part about the common axis of
the axial bore and the cylindrical guide, with the
stopping of rotation of the top part imparting rotary
movement to the bottom part.

2/ A bit according to claim 1, characterized in that said
ramp-forming recess (34, 36) forms a part of the bottom
part (12) of the bit and the cylindrical guide (22) and
the ramp-forming extension (30, 32) form parts of the top
part of the bit.

3/ A bit according to claim 1, characterized in that said
cylindrical guide (22) is congtituted by a part which is
distinct from the top and bottom parts (14, 12), said

| 109& ()



10 10! 1109 ()-0! 1109 ()-0! " :110% ' & ()-0! :!110%0& ()-O0wDi zX6M
10ee!'! "M 10%00& ()-0! X M 10% 0' 0& ()-0'o" M 10%
& ()-0! " M 10%0& ()-0!M 10%00& ()-0 10% o0& ()-i\]* wi[M 10ee!! M 10% 10((
10( (
10(('n"M10% (& ()-0's" M 10%0& ()-0!'t M 10%0& ()-0!x M 10%0& ()-0_a@
1y} [ 9M
10ee! |1 #L! 1098&&' () -p/ ! #L! 10% F F& ()2p/ ! #L! 109%4{4{ & ()-p/! #L! 10900& () -
p/ k310% & ()-ys10% & ()-V'e#$DO& ' ' W@ 10ee!! 10
10! " "#L'109&' () -p/!p #L110% & ()-p/!j #LL10%&R' ()-p/!i #L!I10%& ()-p/!x #L!1
098 ()-p/' ' 9IuEys hging deetherfoamiot 1 guplindrjcsd | ghality R@IGRL AR 110%
& ()-z/!: 110 (¢yind%ed’ bkialBdde - (35)C fdra&d<idOeeid toplGnd
10!V‘:!10%&'§ =z 1 1109 ()sz/Lf, :110%:& ()-2z/ :110% & ()-z/! 1109 ()-z
Id e f. . 8/x/ %Séém paf%s of %he bit.
5 4/ A bit according to claim 2 or claim 3, characterized
in that the bottom and top parts (12, 14) are
cylindrical, having axes corresponding respectively to
the axis of the cylindrical guide (22) and to the axis of
the axial bore (26), and in that:
10 said ramp-forming extension (30, 32) is defined by a
portion (H) of a cylindrical helix and by a portion (&)
of a plane containing the axis of said axial bore; and
gaid ramp-forming recess (34, 36) 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 bottom 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 recesses
(34, 36) disposed symmetrically about the common axis of
the cylindrical bore (26) and of the cylindrical guide
25 (22), and two ramp-forming extensions (30, 32) disposed

symmetrically 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 (42) having its ends (423,
42B) connected respectively to the outside wall of said
top part (14) and to the outgide wall of said bottom part

35 (12).
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at their maximum distance apart, the end s) of the ramp-
10 forming extension(s) (30, 32) penetrate(s) into the ramp-

forming recess(es) (34, 36).

9/ A bit according to any one of claims 2 to 8,
characterized in that said axial bore (26) formed in said

15 bottom part (12) opens out into the bottom face of said
bottom part.



