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EQUI PME Background The present invention rel at bur den
dritlli nw%&%&ﬁl pment and a casi ng shoe, wherein the ove %ﬂ%’%’-’%\l i1lFng
equi pnment conprises a drill bit body having a connection section at a rear
end for connection to a percussive unit such as a down-the-hol e hamrer and
defining a rotational axis of a drill bit, and a casing 10 shoe for
attachnment to a .dEL gﬁﬁa ' g ﬂ@f&&ﬁg Eo tEgggﬁ bit body by
mut ual engagemﬁgﬁgﬁ QENE [ ME or Art

Over burden dril |#g é%ﬂ?%nent:?E previ ous gRsc osed ?g &E U S. Patent
No. 5, 255,960, for exanple. It has been found favorabl e to construct
overburden drilling equipnment such that the casing and the rock drill bit
are raaﬂ@é@ﬁﬂhégqagggkng@ﬁae sinultaneously axi ally connected, so that
the drill casin ong as the drill bit ances in the
e L Spa oot Shdh e SAopatakle, B! L il 20, o adianee

abowe- nangagh Pehent aﬁdaa"taslngoshbé whereun the ecy@idgwrden a casing shoe

attached e front S he, dril I, b|t A split
collar\Mé %%gtﬁ%uf§§F§§ é$ﬂPﬁgéE§s ﬁgjg@? % hav % P

ci rcunf ercemtmad:tgonosectmonedtl a rherdendl fbirt comaigiatignt h‘.@ érill bit to
pul | the Sas-80s2b0Ndnit! slal 89Vabaslnt PHRANLIA Haifmetel eften breaks,

such that e axl a vance of the casing Is oppe ﬁurt er nor e, there :
has been<bm#yn¥nﬁ1§e§°§é§é§§a§paﬁésmpfhﬁndFﬁélc§§¢ngaﬂﬁ a qEsHnghpl ying t he
el Suﬁégqgrsﬁggchﬂé’hg £26) a ca¥®n8f/ 2822%asing shoe connected

P E97/ 0184
CT/'SE9 /QD8t§° drill bit body by mutual engagement of a groove and

~a collar in a lap-joint.

Prior Art
Overbdrden-drilling equipment is previously aisclosed

15 in U. S. Patent No. 5,255,960, for example. It has been
found favorable to construct overburden drilling equipment
such that the casing and the rock drill bit are relatively
rotatable while simultaneously axially connected, so that
the drill bit pulls the casing along as the drill bit

20 advances in the ground. The solution to such relative
rotation is described in the above-named patent as a "lap-
joint", wherein the casing, or a casing shoe attached to
the front of casing, axially overlaps the drill bit. A
split collar welded to the inside of the casing projects

25 into a circumferential groove formed in the drill bit

' enabling the drill bit to pull the casing along. It has
now been found that the weld often breaks, such that the
axial advancé of the casing is stopped. Furthermore,
there has been only limited access space within the casing

30 for apolylng the weld.
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-2- An object of the present invention is to provide an overburden drilling

equi pmen £asing collar per se, and a nmethod of attachi I,00
col | ar, &n?gﬂﬁggbiate t he above-nenti oned drawbacks. 5 u#%%?@ﬁ%? the

I nvention That and other objects of the present invention have been
attained by an overburden drilling equipnment conprising a drill bit body,
and a casing shoe. The drill bit body_which defines a |Iongitudinal axis of
rotation, 10 includes a cutting face at a longitudinal front end of the

body, and a copReebledtSeFt ithe Preden@ndnfiidditidn @Ak pkRfiddapody
adapted for connectiqgn . w.th a percussive unit. The c¢asing shoe is generally
cyIindricQVegﬁHrﬁ§naﬁéﬂﬁg&nﬁbFq§ﬁﬁﬁﬁﬁﬁenﬁ'F@Sénﬁéﬁ _arﬁ%gqﬂqq4 #d pody
.}nCI udefs a axéthloldr a:cfihaltltyacmutngaﬁdlcyasaxxgel gdﬂlrlg,r,l gmg{c}l—udibwd%el ftﬂ'[é/\lardldy_
acing first wall. The i.n e includes -a radially inwardly extending,
IongitudiﬁgPV§'P@EFﬁé?ﬁ¥€%¥§@$%§&§Bcond-malI facing the first wall to be
engaged and | ongitudinally advanced thereby during a drilling 20
opergtionS m&g CaF 19SS Rk Ses two substantially identical
seni-cylin&rrcggﬁmﬂﬂnﬂﬁ‘?ﬁﬁ??ﬂ‘ﬁmdLess substantially circular ring
ext endi ng coaxThelty anco @dreghebhigiokss ofo the presentalivsentdan have
Pref er abl e ehN@ titialheld BAR e Svied A lvas 1hnhg %ﬁn@nt and rear wel ds

di sposed at frqont and rear, _sides, respectjvely af ring. The ring is
“pref er abl FOMBIAES 0N 3¢ iGrddrk SiEnEICRY ir @RS SeSHsdmT Fhae £ 1 Jhe el bf t he
respecti vgpikabeway, whiel defdses keildgoditi@in=ar exdiisaldsy dgiesh Wi th one 30
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' body, and a connection section at a longitudinal rear end
" of the body adapted fof connection with a percussive unit.
The casing shoe is generally cylindrical and is adapted
for attachment to a casing. The drill bit body includes a
15 radially outwardly extending, longitudinally forwardly
facing first wall. The casing shoe includes a radially
inwardly extending, longitudinally rearwardly facing
second wall facing the first wall to be engaged and
longitudinally advanced thereby during a drilling
20 operation. The casing shoe comprises two substantially
identical semi-cylindrical halves, and an endless

substantially circular ring extending coaxially around the
halves.to hold the halves together.

Preferably, the ring is welded to the halves by front

25 - and rear welds disposed at front and rear sides,
respectively of the ring.

The ring is preferably formed in circumferential
recesses formed in front ends of the respective halves,
the recesses being circumferentially aligned with one

30 another.

The invention also pertains the casing shoe per se,
and to a method of mounting the casing shoe on a:&rill bit
body.
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Descri ptiQg o@hohbe Dravm ngs The objects and advant ages of phgsksvaBis ON
wi || becone apparent fromthe follow ng detailed description of preferred
enbodi nents thereof in connection with the 5 acconpanying draw ngs, and:
in which: Fig. 1A shows an exploded view of an overburden drilling

equi prent according to the present inwsdion; Fig. 1B shows a left half of
t he equi prent |n si de view, and a rlght hal f of the overburden drilling 10
equi pnent Dgsdio e (DT a T 1C shows an enl argenent of a joint

between a ri ngé Fggﬁje%tAga%@gagée; hsfogﬁ%b%%g%@?%y%&ﬂ equi pnent

shown in Fig. e VvView o a casing 15
shoe: Fi gbexpmsh ARPaFERE SEFRM cthe wioblewing «derailededencuiptinn ofew,

Fig. 3 shQys R 90 RARESa ihdih & ntméﬁaoflfwcgﬁﬂecéléﬂow&tﬁ éﬁ&tlon of the
one piecering taken 20 along lipne , 4-4 in Fig. 3; Fig. 5 shows a joint

bet ween a IGTRIRANY TG raengry e He wRiGh{ernative over burden drilling
eqw pm%'nt accormiqy 12 $KewHr£s eskploden voew i Of aani svesbirfan to Fig. 1C

Description of Pref rred Enbodi ments of ,the Invention In
Fgs. Ta ARHErR STRRFLT REFErTHAS HBORTReRToBr oV YEPbARr | |11 ng
equi pnent- acccwEﬂgm)IE)sMQWQrmsbaft|h&bﬁtoﬁnthéheqeﬂpm@neninleldenpr|ses a
down- the- I drill bit 13, a .
casi ng shoe e14’ an a casi ng %ﬁfﬁf Qﬁ?o‘%%blﬁa% dﬁgl ﬁgt he ring drill -
bit B t ogsiuiament i i Jepmitmdbm@l b@@l«ytlon, : - -
Fig. 1C shows an enlargement of a joint between a
ring bit and a casing shoe of the overburden drilling
equipment shown in Fig. 1B;

'Fig. 2A shows a side view of one half of a casing
15 shoe;

Fig. 2B shows an assembled two-piece casing shoe in a
front view;

Fig. 3 shows a one-piece ring in plan view;

Fig. 4 shows a section of the one piece ring taken

20 along line 4-4 in Fig. 3;

Fig. 5 shows a joint between a ring bit and a casing
shoe of an alternative overburden drilling equipment
according to the present invention in a view similar to
Fig. 1C.

25 Detailed Description of
Preferred Embodiments of the Invention

In Figs. 1A-C there is shown a preferred embodihentf
of overburden drilling equipment according to the present
invention. The equipment 10 comprises a down-the-hole

30 hammer 11, a pilot drill bit 12, a ring drill bit 13, a
casing shoe 14 and a casing 15. The pilot drill bit 12
and the ring drill bit 13 together define a drlll bit
body.



WD 98/ 20229 . : PCT/ SE97/ 01848 -4- The
hamer 11 is ef erably of the pneumatic type and produce acts
agai nst tHE?> ﬂ@&%% drill bit 12. The pilot drill bit is pr?ﬁ%ﬁﬁyw&¥@
cemented carbide inserts 18 and is connected to the ring bit 13 via 5

t hreads, splines or protru5|ons 16. The ring bit is provided with cenented
carbide inserts 19 and is connected te4¢he casing shoe 14 in a nmanner

allowing relative rotational novenent between the ring bit 13 and the
casing shoe 14Théobammbe Ldt &&i ppefemablyChf The paeumgtiboeype ahd

rigidy c PB&&%&% ;gh;mel gaeeg égalﬂgefgﬁénglgx greQs BLt &Qe'd As

t husf ar scrl e_equl pnent TS sim art the genera
‘i dea of tﬁhs Rih@toﬂrééﬁlbhﬁn%slErPﬁldﬁﬁlwlﬁthEmemFeﬁ Chabe43|pnent and to

l'eave thelﬁéertsriggaﬁat scééhﬂgcﬁéeeténéhéh?lﬁésbﬂg 18 {hg hole by
uncoupllnghthe bit fromthe ring bit _before retracting the hamer and

~the Bilot F?a@ﬁeréP}bﬁFslPrmBEPHrBElﬁB§s?5ke ther sipgchitndsentire
eqUIanntEtéviﬂédQWQqucéméﬁﬁddtbarbaaénﬂnbérﬁé s$uchnd M3t BbBnasted reMain

ft t t f_th to Fi 1C, th
joint 17 bP ERG g%giggrgﬁ i glﬁn gﬂ%ﬁ?ﬁg Ei8¥§gég%g Egp%v?em;gThe rlnge

bit 13 |nrbudetoaalamoanmahtlh59weendtheereng hiti L3ughdr ehti ahlsynext endi ng

external gpblas,20,68PELS! 88c28sonadxbRLLY cBRACRIoMBLLIREL AR 42, Tacing

| ongi t udi na rearwar , respectiVvel an
sub%ﬂant|HigydbﬁrpéﬁaﬁéﬁﬁértPotbﬁecaétaglbﬁalpﬁﬁfsr 1yThy wemhs2of
cooperateg wbif.a longitudinally rearwardly facing wall 24A to formin the
ring bit a circunferenti al roove 23A having ,a floor 24B. A
C|rcunferent|aPFy Buetay A SsFﬁPPFaaItB?OGQBlEQEPE pEofiMédarntene casing

prior art, and the general idea of this kind of equipment
is to drill a hole with the equipment and to leave the
15 ‘ring bit, casing shoe and the casing in the hole by
uncoupling the pilot bit from the ring.bit before
retracting the hammer and the pilot bit therefrom. It
would be possible to retract the entire equipment if the
ground around the casing is of such a nature as to remain
20 stable after retraction of the equipment.
Turning now to Fig. 1C, the joint 17 of Fig. 1B is
shown in an enlarged cross-sectional view. The ring bit
13 includes at an axial inner end thereof a
circumferentially extending external collar 20 comprising
25 axially spaced walls 21 and 22, facing longitudinally
forwardly and rearwardly, respectively, and extending
substantially perpendicular to the rotational axis CL.
The wall 21 cooperates with a longitudinally rearwardly
facing wall 24A to form in the ring bit a circumfereﬁtial
30 groove 23A having a floor 24B. A circumferentially
extending internal groove 23 is provided in the casing
shoe 14 for receiving the collar 10. The groove 23 is
bordered by axially spaced walls 24 and 25 facing -
longitudinally rearwardly and forwardly, respecti#ely, and



shoe 14 for receiving the collar 10- The groove 23 is bordered by axially

Spaced nd 25 facing longitudinally rearwardly anpcf,ggwlgusy
respect:l\@l"ll’gs’g%%% WO 98/ 20229

PCI/ SE97/ 01848 extendi ng substantially perpendicular to the axis CL. The
axial length of the groove is larger than the axial length of the collar,
so as to allow some axial movement of the casing relative to the ring bit.
These lengths are 5 chosen, however,” such that the free or outer end 40

of the ca t ﬁtﬂfh t hoeq
conpri ses%tl}&\j\% ?%%t a%glt\% ﬂm‘%pllﬁ{ I"ca rﬁirér]%\ig% rr‘-iato %C%é/jéés]gﬁﬁb\ anéémB of
gener al | y axdml dymgtdy i9falt eﬁ?@%‘éﬁaéﬁ:lwg% td?ﬂfl Z8ye amiahelepgth front

portion S%foftfxﬁa@tbnaﬁ; téafra% |t'~"o| %ngdesfb@e Celof LT R Pesthe 1t ddSEC@ﬁé 26b |
conprising a. ,ilrs or I on a, | an econda or rear eve
o he | EAR 12 e IHRINRT S TP i THEth o SHTERT AEE x| o CL ang

connect s ichdsan ,f incateveav,elsuith it athexssdadr lduter caides 0 defi ahag an

bt | 29 i nt I
Corner dePRTiRg A/, S of (i SHILICN, F second LQVE{“Sg |
are substanti alThe msaﬂngalshq_a)rigﬁ temipial s eslgeee Mukstadeiablyes are
prepared f; n‘ﬁ' nQT Mm"?}%‘f’q“jﬁ[ errfolf“\ éx?&‘giéé‘déf‘aééﬂ?fﬁ%{}d' 29

bevel s Whl c toget orm an recelving a
i s provi dé@Mg PodndtitahSharse R Fi96 prdand | 99 f orIrhkheel di ng (see

Fi 990 3 arﬁo@t Ui&;:!drﬂ%@bﬁ@a@maiﬁéﬁéws PSP &R o Cr 0SS- section
and 25 C0 es IeI radjally spaced internal and externa
surfaces $2F éﬁﬁf‘f ﬁ%ﬁq% géc%‘if“%{l’r? LRE A LR 98 EESRCext endi ng
obl i quel y beated! i278, tz0 Idred r28 aindnal secdrsd @r rdzcbofel 29 i ncTheed
surfaces 34 A% d UdBeh AR £ PAO TS i th 1h& Lohg Dogxiendi no
_ CL and connects to the first bevel 27 over an external
15 corner defining an obtuse angle. The land 28 connects to
the second bevel 29 over an internal corner defining an
obtuseé angle. The first-bevel 27 and the secdnd bevel 29
are substantially parallel. Longitudinal edges 30 of the
halves are prepared for welding by being shaped as
20 longitudinally extending bevels which together form an
angle-ﬁ for receiving a weld.
A ring 31 is provided to position the two halves in
preparation for the welding (see Figs. 3 and 4). The ring
31 has a substantially rhomboidal cross-section and
25 comprises parallel, planar, radially spaced internal and
- external surfaces 32, 33 and two axially spaced surfaces
34 and 35 each extending obliguely relative to the
rotational axis CL. Each of the inclined surfaces 34 and
35 forms an acute angle o with a line P extending
30 perpendicular to the rotational axis CL. The angle a is
preferably about 30°.
The casing shoe 14 is mounted to the ring bit 13 in
the following way. The smallest diameter of thejfing 31
is larger than the largest diameter of the collar 20 of



30 perpendicular to the rotational axis CL. The angle [err] is
preferabképﬁg%%é 30. The casing shoe 14 is nounted to the B 483 1N
the foll The smal | est diameter of the ring 31 is arger an the
| ar gest di anet er of the collar 20 of WO 98/ 20229 -
PCT/ SE97/ 01848 -6- the ring bit 13. This nmeans that the ring can be
positioned around a floor 23A of the ggoove 23 of the ring bit, as
illustrated at 31A by dotted lines in Fig. 1C. After this has been done,
the hal veshé4AiagdbiéBisf tiThiS meanasthgtsbbe Iringr eapl beed around the

[ bi t t f |
IEAER e e e o e T
sl i pped abuabl?Sovéiushﬁaéﬁdcaﬁféiénbwaﬁpyteﬁléﬂ@ésré@e§§9261ébch that the

hal ves beg g@rpegay aagdbégn doh@l, ath¥enk9veach4al Bal 3ad o alfere to the
ring bit. ront and rear V-shaped recesses forned by_the inclined

surf Bces 938iBg §hoghd4r ARG Eﬂ&cﬁﬁeaFPP§§ she §388n915e§8F§-2#5§hd 29,
respectivehy, %ofvae zga&Enghéh@asmge sad@ptre@e&%sw@hél 11t d0f S

per f or med I, rst.15 the for r.ecesse th wel ding materi a
ther eby ch‘ésFﬁﬁgahlém PR Lo PRIES, 825 5616 a 2R b TR i 0 el d
.37. Then, theertiaggBtudsnalllippext exdaidy] ovets ther cedcopnferenteisdly 30 are

vei ted, gt SHLabiztivelin L SR8 bR beBNLelAY gl = 20 o
: equlpnentreéatbﬁept@dsé@@ Wtb#raa@draﬁﬂétmﬁﬁdtos@@# ﬁh@g i .axi al '

advanci ngofinl, h%reﬁ%' ﬁgxdc%alie\ﬂ%h ?@'dn%c@érs'e@gf% RNl period of

time. Furtherrfore, there been devel oped a rge access space f or
appl yi ng &ReLiEed SNH'@ﬁeﬁa@és 9@e°@q&b§n§ﬁp9éé§ﬁeﬁhﬁo pEsduEnd

second bevels 27 and 29, respectively, of the casing shoe,
are adapted for welding. Welding is performed by first

15 filling the formed recesses with welding material, thereby
creasing an axially forward weld 36 and an axially
rearward weld 37. Theu, the longitudinally extending
joints formed by the bevels 30 are welded together.
Alternatively, the longitudinally extending bevels 30 may

20 be welded first. _

Now a casing shoe for an overburden drilling
equipment can be produced with a durable wéld, such that
the axial advancing of the casing can be maintained during
a substantial period of time. Furthermore, there has been

25 developed a large access space for applying the weld,
which makes the equipment easier to produce.

Turning now to Fig. 5 an alternative embodiment of
overburden drilling equipment according to the present
invention is shown in a view similar to Fig. 1B. The

30 periphery of the fing bit 13' is provided with a
' circumferentially extending internal groove 23' comprising
| axially spaced walls 21' and 22' extending substantially
perpendicular to the rotational axis CL. A corresponding
circumferentially extending external collar 20' is



Turning nowto Fig. 5 an alternative enbodi nent of overburden drilling

.equi pnent ﬁ%@%ﬂbng to the present invention is shown in. apgrRpbHéeid ar .to
Fig. 1B. ‘ﬁl e periphery of the ring bit 13" is provided with a
circunferentially extending internal groove 23" conprising axially spaced
wal I's 21' and 22' extending substantially perpendicular to the rotational
axis CL. A corresponding circunferentially extending external collar 20" is
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provi ded @rdmécaﬁrngzwofasmag stne ool | arTd' coBLhwrTer et by axially
spaced mal d 25 he X1 h t he pve 23" is.larger than
‘the axial 3 %%X r?é"cao]r]r s} Eds"&a %I alafrb‘%vg%%n’e a %I ﬁﬁgment of 5

t he casi ng.en:@‘tah iofe the tgveamrmgza‘ﬁ tis Ndmegewitdhan ermg hesxikak J:é\ngeh '

however , al ly, 9 ' : N
allowed to i rrpactaé oini%% él%l V\%daj!ﬁw %%‘ O%X$£f rE@x?éﬂ %é | rrpactl ng
‘surf dte 23he gprping oﬁﬁhﬁFJ@fe at‘?ra‘i'}é?l%}nw#b% |sT1@i%r%Pm%1 u:h@égtbach 10
otated WiTE b NG LDt ed by the Dol cusel on Revibe tedl T a hole. s

| ussSi Vi i
the bit bafy ébéaf:}g%sc v%‘?‘%’- i%“ée‘i R HRach R eshe HEiREl | 21 of
t he cas: N ikd: Tlsémmelda 3}/ It-hm&ue ﬂasmmgtlaé olvapact @mﬁfs@?dnst edI t hrouﬁh'
i nterna pass 2 tothe fro 00 clean the
nsorts 16FRR ‘?‘?ﬂ“e °’% “‘at%ﬁl-%%t‘&‘ ’e%t‘?‘é‘F?ng%et‘h’é %’Fnsu‘égu ts the

-hol e1q hroug\tpaastset urn channel 54 di sposed radially internally of the 20

casi ng shoe, anﬂtlhgﬁé\r Ef&‘?'éf"‘ﬁl?@'ﬁvéf‘@uf diédg%%ﬁ]amém'eAl %gnétg?%can be

varied freely w e Sco e present
i nventi on hﬂdfs bedy) H2sEPFP |‘ﬁhkbﬁn7@%%li‘5nlmp@<ﬁt%¢eb¥:r¢}é%l PerCUSSlon

device, to drill a hole. As the bit body advances, the

wall 24 of the ring bit engages the wall 21 of the casing
15 shoe to pull the casing along. Fluid is conducted through
internal passages 50, 52 to the front of the bit beody to
cool and clean the inserts ‘18. That fluid, along with
cuttings entrained therein, exits the hole through a
return channel 54 disposed radially internally of the
20 casing shoe, and then travels within the casing 15.

The invention can be varied freely within the scope
of the appended claims. Although the present invention
has been described in connection with preferred

. embodiments thereof, ‘it will be appreciated by those
25 skilled in the art that additions, deletions,
modifications, and substitutions not specifically
described may be made without departing from the spirit
and scope of the invention as defined in the appended
claims.



enbodi ments thereof, it wll be appreciated by those 25 - skilled in the

art thatg@ﬂgbgi gns; del etions, nodifications, and SUbSt'tF#hﬁﬁémﬂﬂh
e

specific Scri bed may be made wi t hout departlng fro € spirit and -
scope of the i nvention as defined in the appended cl ai ns. WO 980229 -
PCT/ SE97/ 01848 -8- WHAT IS CLAI MED: 1. Overburden drilling apparatus for
drilling a hole, conprising: a drill 484 body defining a |ongitudinal axis
of rotation and including a cutting face at a |ongitudinal * 5 front

end of tWHADIYS GhAIMERONNnection secti-on at a |ongitudinal rear end
t her eof adapt for DOGE n%#ﬁ t general ly
“ cylindrical cggrng %ﬁ%e ad%%?e %?lR?R§§%%%%¥MS ?ﬁfagﬁggghgg %
‘the dril Ihole, beeyPrheinging a radially outwardly extending | ongi tudinal l'y

forwardly facing f'ésari{\@i'blé%édfa&éf‘ﬂt%&ea' Psﬁgﬂt@@:.ﬁaiagﬁé' ¥gi nwardly
extendi ng longjtudinally rearwardly facing_Second facing the first

wal |t o beOeRighRR RRACINEHYI1RR HaF Ryt ing fa%ﬂvéﬁc%dl?%ﬁ%ﬁﬁ9lﬁﬂirng a

drilging pReiaténd; of hehsamdrg, s&ne s%mméwﬂoﬁwaeaﬂb@ﬁaatl al ly identical
sem -cylindrical - hal and @n endl e ubs%& %lall circul ar ng
t

ext endi ngt PHEEF IR (ESRE TRE FRFLRet 3 @ hg %%?Bb‘é?h‘éi‘

”apparatUSaepmxmwbmgveounia;naﬁd further i ncluding a percussi.on unrt

connect ed 1o the conNEELOm 860 Papllh . &84 eﬁé&%&g%tgdafagar end of

t he casi ng shoe an CIfC e percussi on unrt e apparatus
accordlngatta@hm@mtlwmhbrélﬁaﬁh@g

10 the drill bit body including a radlally
outwardly extending longitudinally forwardly facing first

‘The

wall, said casing shoe including a radially inwardly
extending longitudinally rearwardly facing second wall
-facing the first wdll to be engaged and. longitudinally
15 advanced thereby during a drilling operation;

the casing shoe comprising two substantially
identical semi-cylindrical halves, and an endless
substantially circular ring extending coaxially around the
halves to hold the halves together.

2. The apparatus according to claim 1, further
including a percussion unit connected to the connection
section, and a casing attached to a rear end of the casing
shoe and encircling the percussion unit.

3. The apparatus according to claim l.wherein the "
ring is welded to the halves by front and rear welds .
disposed at front and rear sides, respectively, of the
ring. | |

4. The apparatus according to claim 3 wherein the
ring is disposed in circumferential recesses formed in
front ends of the respective halves. '

* 4 L M S *



ring is welded to the halves by front and rear wel ds disposed at front and

rear sidgpoofigapectively, of the ring. 4. The appar at us BCsESHogHst 0
claim3 wherein the ring is disposed in circunferential recesses formed in
front ends of the respective halves. 1111111 111111 211111 12111 111111 *

C L M S * WD 98/ 20229

PCT/ SE97/ 01848 -9- . 5. The appar at us agcording to claim4 wherein each of
t he recesses includes |longitudinally spaced front and rear bevel s, the

front bevel s'ts'at edTaéda§b£¥ata§aaeE>srmhg &eseq Mérre g{ L the

ri.ng including 5 | ongi tudi pal aced xterna Intern aces _
bei ng gene@élF?epﬁﬁﬁﬁﬁﬁﬁstbn6ﬁBd§ﬁoﬂﬁégléﬁélPﬁéﬂVnéﬂaé§ﬂ|@m&qﬁ\ﬂﬁ¢1respect

to the axigegt bevenspntﬁe fbahttbeveatg&&aht&ar&aa&aau9 tibQalcyp bevel
together forma front gg i nt er nal rface and the rear

rece
bevel 10 W1FBgEFﬁB?CFoFﬂ1§R?e§FaV Sﬁgﬁ e§§n9tﬁﬁcﬂ Jand rear wel ds
be|ng5d|spbcﬁgltndihallyospaaed exaerﬂa&hanadlneeeaaessumew@uﬁIbéﬂng 6.

The apparat us_ac d rn t he ;,seca i.s of J.ntegral
one- pi ece %%ﬂ%f?gg¥ é%ga}?ﬁi Eb w%g gh%g apd ln?ﬁéns ghﬁﬁgy%E%ordlng
to cl ai m 6wishbr zespehbd torShemaknscoﬁsrptatesnaspeahatatheohxiernal -

circunfere kf célgéEWEﬁQOffoﬁ rEEQei”gB%%tﬁ%QVf&En EQ%niP%a%ﬁééﬁq f a

accordi ng arm erei.n t e secon constitutes a fron
ci rcunfer eneca$f~:~séeén§her EBVGrFBﬂ-nﬁ&rﬁﬁcﬁhénéa&;hﬁgr§ﬁé‘eb8931 The appar at us

anOi@“ ng tsgetaem fovheaeraatho-ghabedbirbchady €aBPErSRs and 1ladrill Dbit
and a ring eiés being disposed in the front and rear V-shaped.
recesses, respectively.

6. The apparatus according to claim 1 wherein the
second wall is of integral one-piece construction with the
casing shoe.

7. The apparatus according to claim 6 wherein the
first wall constitutes a rear wall of a circumferential
first groove formed in the body.

8. The apparatus according to claim 7 wherein the
second wall constitutes a front wall of a circumferential
second groove formed in the casing shoe.

9. The apparatus according to claim 1 wherein the
drill bit body comprises a pilot drill bit and a ring bit
mounted on an outer periphery of the pilot drill bit, tﬁe
first wall being of integral one-piece construction with
the ring bit.
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nmounted on an outer periphery of the pilot drill bit, the first wall being

- of i nt eghpd oftBadl €ce construction with the ring bit. ot aread
PCT/ SE97/018 -10- 10. A casing shoe adapted to connect e:fQ cylindri cal

casing to a drill bit body, conprising: tw substantially identical

sem -cylindrical halves adapted to be brought together to forma cylinder 5
defining a longitudinal axis, each hakf-including a circunferential recess
at its front end, and a Iong|tud| nally rearwardly faging wall extending
radial |y i nvardly # GRIRATHE AdaRERY tr%r@qrewwfw ok iReBlgadl a rear
end of. thexd@aspacd iyehdll bithaod S@(ﬁﬁpﬁ.&ln becom ng circunferentially
al i gned vm'th one anot her a s are to her:_.and an

endi ess, substanti at'y %‘fk\?miﬁ J'a(ri"r ‘f%tdlcf ?Pﬂlr’%é‘%]f"yc%%t er the

al i. gned rmgdmtmlmrh@tbmﬁgiwesogmmmaro fowchn to dpl imdded to the

hal v, ){@f\[ each recess
I ncl des on?]tq'1 | na yﬁspace r%h %Zﬂ#ﬂbeve c? rggf ont bevel
.si tuat ed eiattunfgreniial| Xeqrss aféslp‘é%tfmntt rend eaandevel , the ri ng

| ncl udi ng) ghg 1td&ﬂ§ii%ﬂl i :ﬂ'v)'am%efia@iﬁ Fraaly aé‘:E’t:ér\}if-‘r@ aﬁf&ii‘fes bei ng

general |y parallel I'i quely. wth respect S so that

‘the ext erfREFY Rfe AntPTHIR FRASRRIRA It Hedinakhy afCPJFW Y¥shaped
{/eCﬁss dam d f‘!ﬁaaﬁtéﬁdlaéf su]gé aeespétstd ive HERF, btﬁ\%'rééwéélﬁr form 3 rear

-shape . recess e ront nd_Jgear ed recesses adapted to
reckl ve %‘é‘?‘%’t’éqv@rﬁé rﬂ. %# ?f%/t"({%? o%%s?r?%t dlB Ha drill
bit body, thmrimlmmgp.rehdamwist ofogether; e ti ng an endl ess circular ring
within a

an endless, substantially circular ring sized to
longitudinally enter the aligned recesses for holding the
halves together, and to be welded to the halves.

11. The casing shoe according to claim 10 wherein
each recess includes longitudinally spaced front and rear
bevels, the front bevel situated radially inwardly with
respect to the rear bevel, the ring inclﬁding

5 longitudinally spaced external and internal surfaces being
generally parallel and inclined obliquely with respect to
the axis so that the external surface and the front bevel
together form a front V-shaped recess, and the internal
surface and the rear bevel together form a rear V-shaped

10 recess, the front and rear V-shaped recesses adapted to
receive separate weld.

12. A method of mounting a casing shoe on a drill
bit body, comprising the steps of:
a. inserting an endless circular ring within a
c1rcumferent1al groove formed in an outer periphery of the
5 drill bit body, the groove including a 1ong1tud1nally
' forwardly facing first wall;

__,__‘———-———_——,——_‘_——‘-.
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circunferential groove fornmed in an outer periphery of the 5 drill bit
body, theyg;'ﬁ%f”i ncluding a longitudinally forwardly faci pgrissesbisws! | ;
WO 98/ 202 : _ PCT/ SE97/ 01848 -11- b.
installing around the drill bit body a casing shoe conprised of two
substantially identical sem- cylindrical halves by bringing the hal ves

t oget her such 10 that a longitudinajiy rearwardly facing second wall of
t he casing shoe faces the first wall; c. di splacing the ring

| ongi tudi nal |y rearwardl Mnstialll it adouwmnds wheo dydd If did Jaady ions of the

- halves; 15 ., s | i ng..t LI t.Q .t;he .hal ves: .and e,

wel \(;i ng t ﬁ@sﬁé‘igvggloteoé:gftg)é:ﬁsﬁ\%r? &%ﬁg%ﬁfcﬁt%gﬁtﬁ%&%sl%%%%ﬁf %j " The
met hod aceyildindg itoalc hailvel? byhdmingisieghe ihadivede S dgetdrer nsuethe ring
intQ.circ r entyi .l ' f s ' f | ves.
12 Uhe nibrfy S chief ARy Sy T SPGB ShRE I
front andcegdngwshee fadesh thee figsts $&dlsl ong opposite axial sides of the

ring. o . ¢. -displacing the ring longitudinally’
reafwardly until the ring surrounds front portions of the
halves; | . : - : |
15 . - d. welding the ring to the halves; and

e. welding the halves together along
longitudinal joints thereof.

13. The method according to claim 12 wherein step c
includes inserting the ring into circumferential recesses
formed in the front portions of the halves.

14. The method according to claim 13 wherein step d
includes forming axial front and rear welds within the

recesses along opposite axial sides of the ring.
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