2203470 -1- DRILL BITS This invention relates to drill bits for drfllfng R,

t hrough rock and other hard formations in drilling oil wells, and nore
particularly to rotary 5 bits having depending l.egs with cutters .
rotatably nounted on journals extendi ng.irzg@lay g downwardly fromthe ¢ °
i nnér sides of the legs. Drilling bits of | 432 are convention- ally
suspended fromdrill pipe extending downwardly 10 fromthe drilling rig

| ocated at the surface. Generally, the string of drill pipe is rotated by

the drilling rig and this rotation is transimtted to the.bit at the bottom

of the hole. In somPRIAZeBITdtati on of the bit is acconplished through the
use 15 of a fluid nmotor no £ he. hot f the I tring,just
above the bit. In either casefﬂhéel g‘?‘l’%?%&ﬁi %g?a%gisngoogqgs]s%ﬁ*gﬁef F
than the hol e bei ngdadillisd Hhrousheroed andl atbeal haridpfompationdein
novenent which crea G LD AOPYgt at,| t e W}
which is inparted ,h§§12%§§1§3% degrgé,Q%ga@%ggbiﬁﬁﬁﬁgg%aryﬁf%@r52%%#2 in
a tilting of the bi Piksi Levdng Lererdingyviegpe¥itihe cottene Rafataly

pottions of the bit magditved d_:heqé@fﬁ@iéoaxaénahﬁgb&hwia%dw A dowhSrdly
phenonmenon i s even itical in 2$?§_%9|£ect onal dril'ling where the
he-v

re
bit is oriented at ggppe Cargi&T 184 Rei £8BS -Because of physi cal
constraints within the bore hd® ilbing wete ofi ghaal kypeorsis wdredent i bn-

bper atod with an unBieh sesnanaly b SFTFborihg soteli B domiariyy
reduced the op@rati fgom fdeofd nilel ing sigckocaseliondr ther sunfagfe { he | egs
o P e SRS, APl s BP0 B MO L RN g e
| ocat ed above the rilling rig and this rotation is transmitted "to the
' bit at the bottom of the hole. In some cases,
rotation of the bit is accomplished through the use
15 of a2 fluid motor mounted on the bottom of the drill
string just above the bit. In either case, the drill
string, being of less diameter than the hole being
drilled, is subjected to lateral whipping or other
movement which creates a certain amount of angularity
20 to the string which is imparted, to a certain degree,
to the bit itself. This results in a tilting of the
bit which causes excessive pressure of the lower leg
portions of the bit against the formation as the bit

is rotated. This phenomenon is even more critical in
25 directional drilling where the bit is oriented at
extreme angles from the vertical. Because of
physical constraints within the bore hole, bits were
originally constructed with relatively thin leg
constructions. As a result, the rotating bit

30 operated with an undue lateral swinging or rocking
motion which greatly reduced the operating life of
the bit since the lower portion of the legs rapidly
wore away, leading to a seal and/or bearing failure.
_ Stabilizers for the drill string have been
35 utilized heretobefore but they were located above the



3333, .2- drill bit sone distance away fromit, so that the bit still had
an opportunity to nove or tilt laterally. US Patent No. 3,628,616 _obviated
song t hese probl ens by providing stabilizing nmeans 5 diréé?ﬁy on the
drilT  bit, thereby elimnating the need for-additional subs and greatly

reduci ng the rocking,notion. of b This_stabilization_neans.consisted
of hard netal pads mgfai% g%?eﬁ%ﬁ% @a%ga?ﬁg ﬁﬁ%@r‘58pt33n §F ?hgtbggebBG .
These pads were of 18tillshé&fii enenppbhituknbystbomgreadiry tlidrngthéeraidyl.ife
o e b Wbl e St 1L KeoPl napkngabBRgTubl | 3DRSK ) ATEGS AWkl CAskEz,
rotary cutters. 15 these problems hgdprovading steppé isfingekrged spad
structure of negessigy-DaghshanPyer APL21VBLEN ERERLEY BLIGIRALLAG! Span e
leg. This, of cdurse, 1S undesirable, since it gréat shorfens’t e.Patigue'
life due to the mechaffé@aforotéfigienrddspyswandi sgealy reduchasndikest

part of the leg. Mreg¥pingi hot@snf8engnbhgti+hi gfnfkowthaties»ak:dn hkbig
fluid during operation can erode the weld-on "plate”

Anbt her short coni ng GPRRL1EHEAsPEUBRGAeRSERL Pﬁ8§nﬁeﬂﬁgéﬁgig%&ﬁééggétgaﬁbﬁt

was that the |ower pappeenpeftiba bggtwet biktBoafrai ghessupbdeewetrer ged a

darm {or M nder) §9 (e UYL ol ool hhe o LAt l] Yed bouah s oo o

erosion on the 30 thewsitl ehiper sitob: kéepbagbthe Wheetrypd toboldyt

dossribed L1 US Pt opl b of: B230A° 505" 0 3SR 2GHUSY) by, f Lunosten

tendency to crack andiamduryc83 cut®éag dethngroperatdescribed by the
rotary cutters.

15 In addition, this type of welded pad
structure of necessity had sharp corners wahich
created stress risers on the leg. This, ¢f course,
is undesirable, since it greatly shortens the fatigue
life due to the mechanical notch created by welding

20 in the weakest part of the leg.

Moreover, it was found that high flow rates
of drilling fluid during operation can erode the
weld-on "plate" type pad right off.

Another shortcoming with the structure

25 found in the aforesaid patent was that the lower
portion of the lug with its straight surfzce, formed
a dam for hindering the upwafd flow of the drilling
fluid through the borehole annulus. This in turn
created undue pressures and increased erosion on the

30 lower leg portions of the bit.

The type of bit described in US Patent No.
3,628,616 also included a plurality of tungsten
carbide inserts mounted on the wear pad. FHowever,
these inserts have a tendency to crack and unduly

35 wear during operation.



- 3- The drill bit to be described obviates the above nentioned .o
shortcom ngs, by providing stabilizing neans integrally forged on the dr?H‘
bit body. This construction is achieved by having the 5 stabilizing tugs
.pre-formed on the leg forgings. The |lower section of each stabilizing pad
is rounded toward its outer sides and fqpc?iqps to co-operate with a
recessed portion of the drill bit body |ocated beneath the lug to create a
fl ow channel away from 10 Thet Aecilldwéri textior ére tdesse mifbadheotviabhesythé

pri mary advant ag thLS+6 ugh. 1Sy 4 : yaically solid bit
body is fornmed t%% ' %@Fﬁ?‘gglﬂg? %%gg%ggg.ﬁ%t’a}ﬁ%rilﬁ%}%g forged part,
the forged |ugs @bebikisinat meensl inversaddy forged qmugmedsibhdbit
reliability throyghyl mpegygEBhs®ruditdich i S dd Yy ndPirdk g N this

design, the fibrous netal grain is |lined up parallel to the noSt severe
stresses an? shotkaPbhizingadugs| PrsefiofgedeProfhne s forgingaki njhe

- advantage of neajofépsdotitf 8¢ eachheth®idiind ny GRESSs MPoumAWd mechani ca
properties are o taingd.%t thg critical%éist es%%S sections. Such_a
constructi on can®8¥&8dpt 8oRPEPTe§ 18561 dlf%Pﬁ MF HHIP RSP at i on
whi | e enhanci ng fithdaftreveanddcpbritign efotdle drddilediby Yddky flovadéd
channel construcf] n e dyant f t i | 14t ribed is
that the forgedcété)gg%‘lr:@c%glhgnﬂlﬁ%oéi%dggggt%eaa‘dirﬁ'yoq’rnaéc a}rﬁ{ae{)][ eé)v{)%gs:gf%%t can be
turned to Wy dithetkowandextyenisikesofopbeabidndadyan wel d-on 30 | egs.
The drill bit to be descripe I3l ol ycrystal | d L aond;
conpacts pressed into the'gtggﬁh??gfgﬁhgéﬁ%gﬁhéﬁfé??g?ﬁ%g§§¥g%|stan%%. The

insert configur athah sametaihurspeaiilar sedidodidedodly is shrrmed rhah wi(yy
the lug surface pijexie8dsheyeBdkage. In addition, being forged

part, the forged lugs gain a substantial increase in
15 toughness and reliability. through improvement of
grain structure in the metal. With this design, the
fibrous metal grain is lined up parallel to the most
severe stresses and shock loads that will be imposed
on the leg. By taking advantage of meal flow during
20 the forging process, maximum mechanical properties
are obtained at the critically stressed sections.

Such a construction can also be conformed
optimally to offer good stabilization while enhancing
fluid flow and cutting removal created by the flow

25 channel construction. _ o’

_ Aﬁother advantage of the drill bit to be

described is that the forged construction provides a
readily machinable boss that can be turned to any
diametef and require less operations than weld-on

30 legs. . '

The drill bit to be described also utilizes
polycrystalliﬁé diamond compacts pressed into the
stabilizef lugs to maximize wear resistance. The
insert ¢onfiguration can either be flat or rounded

35 and be flush with the 1ug surface or extend beyond



3333 - 4 - it. The advantage of the rounded inserts extending beyond the
lug is,that the annul ar space available for cuttings to flow by is
incrggied. This construction also provides secondary gage cuttisspto 5
hel p intain bore hole dianeter. Moreover, less torque is generated due
to the reduction of surface area in contact with the hole wall . Accordlng

L ottBedprigent Ih nventiiyon thhey %.ulvgarﬂfa%\tél @erd r;cﬁqedrﬁdundtza.:dt 1Q|£§at¥tt§léblgténdimé

[ ody avin ortiqQn n urali egs

ext endi ng downwar dl yg"terYé’?gf r a?uéq =R % ’Bg]@n‘" ‘?‘/F’a ble
relatively thin taperfiorg c@;}ﬁﬂleigst Yt oc o by K@thﬁfedmshl"rﬁiﬁl I port I on,
a stabilizer |ug |nt raléx% ed thereonig%rect ve each 15

each lug having a | esser Fetd AT SR T3 éf‘l gae%e bcfﬁt ‘é’)(t%n
radially outward@y f by meimeia nbddyr epdralieord itameshdrst atdred d we 2 hel exspare

dianeter as the circ at, r.qQt at teﬁ 3 ,gach
| eg, the cutters, upouclnq‘ré!fllo‘E l% (é n[elur{)a:ntegdf C‘#‘h e%? tﬁbe a@ebd%ceéw(#"ng‘ a ‘r%‘fﬁ ar
path of cut, the out eredi aneto@rnf@fctt hel tduttther i@ mald t he outer di aneter

of the dril I bit; and fl ow char)‘rg:ecl H%q,{?&r%el i elg.eaéémg Ir{\f’eﬂxf’”@r& 'Pr?é:té oNg

and si des of each lug for enhancmg?lﬂe ffr'om ar ound
shirttail portion upwaifesr uld itlie bids gomminis it 1974kl 1igt Yedsor di ng

to the present jignventy Q3 @l dih fdddyhey onocrl% aed o g8l %Ioillt of legs
manufacturing a rotary drill b|t conpr|3|nq e steps of ,” forg a 30

plurality of el enment €X380 i, oy n¥g Tddg BRE T ti c?H'l%]t‘H'ear sq%{ioqu si ng

| ug extendi ng outwar @aeraned A Hameig l£o A ivaLy qaﬁmlmél@l\ﬂ@ge%ﬂ@ﬁﬁw
circupferential extent tha the bo ygm{hﬁ'q of mhlch it forms_

machini ng each el emeft°™H® RIQVES 2 &yt ad'(}rtﬂ%"ntji%'ataedsatﬁlbltlrfezer

| ower | eg portion; lug 1ntegra11y forged thereon directly above each
15 leg, each lug having a lesser circumferential extent
than each leg but extending radially outwardly from
the main body portion to substantially the same
diameter as the circular path of cut, a cutter
rotatably mounted on each leg, the cutters, upon
20 rotation of the bit body, defining a circular path of
cut, the outer diameter of the cutters forming the
outer diameter of the drill bit; and flow channel
means recessed along the lower portion and sides of
each lug for enhancing fluid flow from around each
\ 25 shirttail portion upwardly around the respective
stabilizer lug. .
According to the present invention there is
further provided a method of manufacturing a rotary
drill bit comprising the steps of, forging a
30 plurality of elements each having an upper body
'~ portion with a stabilising lug extending outwardly
and a lower leg portion, each lug having a lesser
circumferential extent than the body portion of which
it forms part; machining each element to form a
35 shirttail portion located on the lower leg portion;



- 4a - machining each element to forma journal on the lower |leg portion; -
providing a cutter to be rotatably nounted on each journal; orienting and . -
securing the elements into a unitary structure such that thez3 cutteﬂiz
have an outer extent defining the outer djameter of the tool; and the
stabili1zing lugs extend radially outmarﬁl%atb substantially the sanme

di ameter as the madhenigXtensn Wheninectd Y @ROVE jbErngspest tne sbyett ail
portion. 10 . Ahdmll.igt enod¥t£% tﬂe greseﬁt+|nyent|on\mll
now be descri bed:®SyPURIL Y17 BENH ELR& & he FehRePfol PHR &R cEnpanyi ng
drawi ngs in whi aiourtieliren ledch aj uEtdEctd vPet Bug Ohnd heettitthgbthe 15
Figure 2 is an e Ianggg sectional wview on one of the JegﬁthLIhe drill bit
taken al ong | i nesLBEB I Q# ML vELY FRIUCTUre SUER; BREF TREw of the
forging utidizecutdms rhave drequidr extent definikggthe dutsran enl arged
side view of the -+ Fl [ e r ] '

stabilizer |ug odfiﬁ%t% ?H%]&% gﬁ?gfl;%ﬁdgﬁggéﬁgggg?%%% \égggr g%gggg
fragmentary vi ewadi@bly outward ¥y etb ssulpstantially the samebdianetBrgure
1. Figure 1 ill r S Lk | Lo o £ ' o] nd a threaded pin
portion 14 mhicﬁﬁ%éagﬁéﬁ?%gé¥péﬁgééigggggg?gg%g%ge%¥8égtg"fhe | ower end of
a drill string. TSERIREHE cOWEFRAY BeBFi ®he bit 30 body 12 are |egs

16. As shgw in Figure Z,Ae@ﬁmiegi&6e£65¥§ﬁgi guer grysand davanesdhy
directed journal 18 which iIs adgp to rotatably support a cutter

: ted p .
illustrated at 20L+h 19gRe D387 HefkenPY | FRE. OFheXREPL ey s¥dbRare oriented
to describe a ciFstdPénddtto Bhe actébBpaiyehgdidagnifgsoi nMdheBhtorns the

gage dlaneter Figure 1 is a prespective view of the drill o
bit; .
15 Figure 2 is an enlarged sectional view on
one of the legs of the drill bit taken along lines 2-
2 of Figure 1;
“ Pigure 3 is a sectional view of the
forging utilized to form the leg;
20 . Figure 4 is an enlarged side view of the
leg; _ L
Figure 5 is an enlarged fragmentary view of
the stabilizer lug of the bit of Figure 1; and
Figure 6 is an enlarged fragmentary view of
25 a modified stabilizer lug for the bit of Figure 1. \J
Figure 1 illustrates a drill bit 10 having
a body 12 and a threaded pin portion 14 which is
adapted to be threadably connected to the lower end
of a drill string. Extending downwardly from the bit
30 body 12 are legs 16. As shown in Figure 2, each leg
16 has an inwardly and downwardly directed journal 18
which is adapted to rotatably support a cutter
illustrated at 20 in Figure 2 by broken lines. The
cutters 20 are oriented to describe a circular path,
35 the outer diameter of which forms the gage diameter
of the bit.
The base of the journal 18 is defined by a



of the bit. The base of the journal 18 is defined by a -5- surface of
revoldflon 22 lying in a plane normal to the |ongitudinal axis of the
jounnal 18. The surface of revolution 22 and the lower end of the |leg 16
defitres a relatively thin tapering bottomleg portion 5 comonly known
as a shirttail 24. The radial extremty of the shirttail 24 does not
extend out to the outer dianeter of the bit %0 But has a clearance with the

sideval |'s of the boreshptgee SHAbEEEEHLEHAS280191 8 of 9hmMRd paBNkhe JRREN +
portion of each leg 16 extending radially outwardly to substantially t he

gage di aneter of the Hi¢ honeibtedincl ?*%ﬁs?fa?ég é°F6P§Pné84O 3 ebﬁ%l%ﬁace
the legs 16. The for gbhgrdPoTatPén SL3 QndOﬁEeSQQ’ivb@neﬂa o Jthlsbr Nalg s:ee:tlon
42, a shirttail sectipn,43 and a 15 . i%aghtlz sectloB Tﬁ Igjeour
secfion 42 is machi neF1H8%r%n FREEFHIS T P B8R FRPERLNEY nggm WA TS
22 as shown in B gur ecémmdiky skmowh asd seshiontdlli 84al sGhenchddied to
renove sone parent ne n o] h i 4 o]
formthe shirttail 4é£%$ﬁ@I%§y%hong% §ﬁ$r€92h%m%h 88 h?é %?E%ﬁg E%gbﬁﬁ%
40 is al so turned to'hh&ﬁwmmeaméyamep©rtoﬁntbe bhe é@abutihes gectliearate
shown in broken |ines;; ﬁﬁ’fﬁ%r%{¢5h§if% $fz§§epggr§0holghree 25 such | eg
ormt

forgings are wel ded together to e roc shown in Figure 1
the | ower portion of each stabi3¥alilpagr3bugsr 48 &rPofiRIBEIpOR: t&® 3pPer

whi ch curves upnvgr dl ypd £51®h oM ddch Ee 81 fi€SeRBenliing rad‘iQle’U@u%Qard'ﬂW S

rounded portion 51 co- operates W t ecessed ort| n 55 nme e leg
16 to forma flow chafhef*R% T%ﬁiiy %@efﬁﬁﬁpo 18PFP PFn@ff%&Fd%ﬂ round

the\/hlrttall 24 upwﬂRi@qweuSnﬂEﬂﬁ&mwates a forging 40 of one of the legs
16. The forging 40 comprises a dome section 41, a
journal section 42, a shirttail section 43 and =a

15 stabilizer section 44.

o The journal section 42 is machined to form
the journal 18 and the surface of revolution 22 as
shown in Figure 2. The shirttail section 43 is also
machined to remove some parent metal, shown in broken

20 = lines, of the forging 40 to form the shirttail 24.
This is more ciearly shown in Figure 4.

The forging 40 is also turned to machine
away a portion of the stabilizer section 44, shown in
broken lines, to form the stabilizer pad 30. Three

25 such leg forgings are welded together to form the
rock bit.

As shown in PFigure 1, the lower portion of
each stabilizer pad 30 forms a rounded portion 51
which curves upwardly to join with the sides 53 of

30 the lug 30. This rounded portion 51 co-operates with
a recessed portion 55 formed on the leg 16 toc form a
flow channel to enhance the flow of drilling fluid
from around the shirttail 24 upwardly around the
stabilizer lug 30.

35 Drilling fluid (not illustrated) enters the



stabi'lizer lug 30. 35 Drilling fluid (not iIIustrated§ ent ers-

the =~ bore hole via a plurality of nozzles 60 extending through the bit ~
body 12. Referring again to Figures 1 and 2, a lubricating systemis als MJ
“illustrated having a 5 reservoir 61 having a pressure equalizer 62

| ocated therein. The one side of the equal gzer conmunicates with the
outside of the bit through the ports 63 fornmed in _a cap 65. The other side
of the equalizerbepechphnivéat esPMrBLLAF oAt aoizelest dhexfending 10

chanber through 9@§§a BS+tRE B8DY 644y hkubricant (not illustrated) conpletely
fills the reservoir assa es 66 and 67 and the bearing cavity. Figure 4

more clearly |IIustrates a BfBFEPFGyaSPlﬁoFésFAB“F@@ re@dl axy%iplurallty

of 15 lnsert51é6r1c££@hgl55@tém4§slalabe&@uab&yam%deuubﬂxg>@ﬁystalIine
- di anond and.can have its gi gﬁsur ace 47 substant;gdu% |n order to be
(s

flush with {he. oﬁ?%?rgaﬁra VihE &t BEPPPREF PO} RYAES). 20
Al ternatively, ebcéréebhsertTHE one alide bﬁveheoeqﬂadlauhemqmmunxﬂaty§ 48

: di b h I See, Fi 6

e 1 Pone” Snor B b ChubHERC8eOknb 65! SRAS, 2355 T 0 O

pol ycrystal | i ne £ emeddinoz eapeGBt nflkecotherseide afwdher dygumddddp a

root portion m e n | h found that
dgo % %HPH%&&EFQaﬁ?gg +hb 19@%%§Br0% %%e %%é%%ﬂg

integrally formed s | zer have obvi ate t he
short coni nd3 f oudlembe rhehpeush. nasseeﬁgtﬁécﬂnén§7 |anMmu9aa$ {nat di anond

inserts 46 have preastyatedyceen atem fﬁ@l%t%hb|b%%%HVW$% giher eby
greatly |ncreaS|qg t he usgéul & |II
ssages an and earlng cavity.

Figure 4 more clearly illustrates a i
plurality of bores 45 for receiving a plurality of
15 inserts 46. Each insert 46 is_preferably made of
polycrystalline diamond and can have its outer
surface 47 substantially flat in order to be flush
with the outer surface of the stabilizer lug 30.
(See Figure 5). . _
20 Alternatlvely, each 1nsert 46 can also have
rounded outer projections 48 extendlng beyond the
outer surface of the stabilizer lug 30 (See Figure
6).
In addition, each insert 46 may be _
25 comprised entirely of polycrystalline diamond, or o
else it may comprise of a wafer brazed to a root
portion made of tungsten carbide.
In operaﬁion, it has been found that
integrally formed stabilizer lugs 30 have obviated
30 many of the shortcomings found in the prior art
constructions. In addition, the diamond inserts 46
have greatly reduced wear on the stabilizer lugs,
thereby greatly increasing the useful life of the
drill bit. | |



3333“@ 7 - CLAIMS 1. Adrill bit conprising a dr|I
a ‘metn. body portion having a plurality of |egs extending W mu ﬁn”m
t henefrom, the lower end of 5 each leg having a rel ati wely

tapéﬁ ng extren1ty commonly known as the shirttail portion, %ﬁglllzer
lug integrally forged thereon directly above each | eg, each Iug ving a

| esser circunferential extent than each | eg~-bu¥ extending radially
outwardly from 10 Reygrin body portion to substantially the sanme

di aneter as the cir ath of cut, a cutter rotatably nmounted on each

|l eg, the cutters, upbn rotatioh &rilhebbttcompyisyngi ai Agidlcpisubadypat h

of cut, the outer d'ﬁﬂ?i@é Qfmébﬁ BHE&eﬁér%PBH‘Hgviﬁg é5plur3!&%§ Qfaﬁﬁkgr
of the drill bit; and £|OM/C annel neans recessed al on ower _portion

and sides of each | UGXF O ERB e RGRT HYdt??BﬂfF?BnraF88n8°856he§ﬁ|Pﬁtal

portion upwardly arogschthegrespesgi serelabiltezgr thig. tdBering extremith
drill bit according to

ere anne npri ses,a,curyved
surface formed on th%o??ﬁéﬂyF%E?V%na%fté%c%héfg%%F?zgprtﬁan’Sa S%ablllﬂer
drill bit accordlng lwgCIHmagnablytﬁofgadntnembenedmrsamdyfbbwvehaanhl
conprises a 25 C n d ' d
directly bel ow each g%g ¥?é§rf?%eﬂa99ﬁé 2 1£Qé?F c?P Bﬁ?eggggﬁgﬁ ¥Xten§
one of Clains 1 to stb@np¢a@hnbea butraxtegd@ngpna9¢a}ivaputwérélxnﬁmem

i nserts ”DU”teﬂO“‘thtHetﬂ&lﬁuﬁ$§§m£9§t§@ﬁhtgosubsﬁéﬁ@hhllﬁrth@gsaﬁe
Adrill bit accordin Claim erel n each pol stalline |anDn

insert has a flat b %?%@t%ﬁr$%cﬁh§uﬁéfﬁﬁ%ﬁﬁlP?t309§x98ﬁ3|€e°P$ fRe surface
of {bhe stabilizing |egtatably mounted on each leg, the cutters, upon

rotation of the bit body, defining a circular path of
cut, the outer diameter of the cutters forming the

15 outer diameter of the drill bit; and flow channel
means recessed along the lower portion and sides of
each lug for enhancing fluid flow from around each
shirttail portion upwardly around the respective
stabilizer lug.

20 2. A drill bit according to Claim 1 wherein
said flow channel comprises a curved surface formed
on the lower portion of each stabilizer lug.

3. A drill bit according to Claim 1 or to
Claim 2 wherein said flow channel comprises a

25 radially recessed portion formed on the main body
directly below each stabilizer lug.

4. A drill bit according to any one of Claims
1 to 3 comprising a plurality of polycrystalline
diamond inserts mounted within the surface of each

30 stabilizer leg.

5. A drill bit according to Claim 4 wherein
each polycrystalline diamond insert has a flat
bearing surface substantially co-extensive to the
surface of the stabilizing leg.

35 6. A drill bvit according to Claim 4 wherein
each polycrystalline diamond insert has a rounded
bearing surface extending beyond the surface of the



35+ 6. A drill bit according to Caim4 wherein each

- polycrystalline dianond insert has a rounded bearin ng
beyond t he surface of the stabilizer lug. 7. ﬂ ﬁ'!jﬁmﬂmmﬁﬂlﬁﬂm
‘manufacturing a rotary drill bit conprising the ste , U Omgl Bg &
plurality of elenents each having an uppe® bedy portion with a 5 '
stabilising ILmyéwg ;@LOfﬂmard|y and a lower |leg portion, each |ug
having a | esser |rcuﬁTeren?|aI extent than the body portion of which it

forms part; macHining eacht etebieed Qf)m£wmfafthrivgaalrp@aryod"ﬁ&éated on
the ouer g P} onfRCkl £:n0. £360e10 o7, CEERERL AL Q LoLTLEsLuEDal on

the | ower |leg portion: providr er td be rotatabry AoUAt'ed 6n each
j ournal ; or|ent|¢kﬁ$§mr%e%%ﬂﬁrﬁﬁ%iﬁse&@ﬁ@hps“ih@@“ ranictarywétnuet ure such

that the cyter ut €, e s defi gi,p g.out.ar ,dk te f the
tool, and I S%‘he sTéb‘? é% Egg exténg ra |§r ygoutmar F% tg o2

subst anti al | y thpzﬁﬂﬁiihQ#ﬁ# ashanhkngudt besarrenscénsuaresentiadbove t he

respective shirtgai Of1dQNtn 8. -rodv pordiBRt hed gcgarQung .9 <Chai-m.7
i ncludi ng the 20 és?eps of , dr? TTnno PﬁraF|¥ boreg |ﬁt0 t%g

surface of each %%%%+¢k?ﬁgﬁ¥u© eaﬁd“%rode+ﬁ§3aap§Pycwy§#alEpﬂel@nannnd

insert in each b€ <& on the Polehlichi posybshankhahlivn:ag Iagw nbef or e
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8. A method according to Claim 7 including the

20 steps ¢f, drilling a plurality of bores into the
surface of each stabilzing lug, and proviéing a
polycrystalline diamond insers in each bere.
9. A drill bit substantially as hereinbefore
described with reference to the accompanying '

25 drawings.
10. A method of making a drill bit
substantially as hereinbefore descrited with
reference to the accompanying drawings.




