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HAMVER ROCK: BI T GAGE PROTECTI ON BACKGROUND OF THE INVENTION
1. FIELD OF THE | NVENTI ON This invention refates to a hanmer ROCK
Hrill bit. More particularly, this invention relates to the cutting
end of the hammer bit and a nmeans to maintain the gage dianeter of the
borehol e while the hamfer bit works in anlearthen formation. BACKGROUND

In percussion drilling the rock cutting nechanlsnlls of an inpacting nature
rat her shearing commonly ad#@BIER JOC) T GAGE, PROTE i

Therefore, the drill . bit {cata i 9 .
not rel evant rom g \lng poi nt o V|em1 except for the
necessity that the ' - e bit need to be " indexed " to
fresh rock fornatlwhss 1hveatuanghblhubs &or adhaminergROGKddedp2cbakly in
mning, this need Mérécg¢§¥€§cﬁi?£9%at'Eﬁhé'“3d#édt1£§§rFQSaEEQM‘¥o Tehg i's
acconplished in h ¥>|ncor oratin tud

splines whicAutkéng end of tthebéwlmetro it an rﬂjﬁ'lﬁ?eﬂs sﬂ%é%lréﬁaxmmtlb%t t om
of the hammer Qgésdﬂﬂmétéﬁmr&h!e shoTie WHL1URhE hifihbr bithgofks!in
string rotatlon I S EH ransferred to the hammer bit itself.

Experi ence ha@RpPBYERCRREPTPRELBR: opti mnum rotational speed is

appr oxi mat el yBACKGROUNBQr ees per inpact of the bit against the rock

formation. Anot her res | t ed
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in US. Pat. he downhol e hanmer a&rlses a top hamrer
mechani sm subT@RAtional| | PRAEAMEESESy s€pdr at EATEYea & uI%thou%¥ﬂg not
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bit need to be " indexed " to fresh rock formatlons. In

straight hole air drilling, and especially in mining, this
need is achieved by rotating the drill string slowly. This
is accdhplished:in hammer bit operations by incorporating
longitudinal splines which key ‘the bit body to a
cylindrical sleeve at the bottom of the hammer housing [
commonly known as the sub driver]. The drill string
rotation is then transferred to the hammer bit itself.
Experience has proven that the bit optimum rotational
speed is approximately 4 to 5 degrees per impact of the bit
against the rock formation. Another way to express this
rotation is the cutters positioned on the outer row of the
cutting end of the hammer bit move at a rate of one half
the cutter diameter per stroke of the hammer mechanism.
An example of a typical hammer bit connected to a
rotatable drill string is described in U.S. Pat. No.
4,932,483. The downhole -hammer comﬁrises a top hammer
_ mechanism sub and a drill hammer bit separated by a tubular
housing incorporating a piston chamber there between. A
feed tube is mounted to the top sub and extends
concentrically into the piston chamber. Fluid porting is
provided in the feed tube and the pistoh to sequentially



2 admt fluid in a first space between the piston and top sub to drive the
pi ston towards the drill bit shank and to a second space between the piston
and the drill bit shank to drive the piston toward the top sub. Rot ary
notion is provided to the hammer assenbly and drill bit by the attached
drill string powered by a rotary table typgcally nounted on the drill

pl atform The hamrer bit is thus advanced in a borehole. I f however,
the bit shoul cadindtrefluibdl iy avfdirstt bpaker betiveeri thetpiston largettop sub
Progress) vely ghlebel Bndl YIken Toudiad Uik Bld LRadkLAS" eo a
advanced in the borehole requiring that a separate ream ng operation be
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sub to furtheraaivé&neRe t pesbofineswdid thet£6p esum hen formation. U S
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spaced rows of si deWRFYc ?gfﬁﬁ t8t PEPYIG5 vg°t ggaﬁ‘ PE\APEFeE‘é’P'E'i god
cutters. The hdtilhdbitldsy athm dyt tmched df ik I sty imgh groweneidh byc at tretatrgce
and verti cal Lndr i ol L Cl f ' i nserts are
positioned i n?%f%uéﬂ%&%%?%‘h%%&g@i@é o‘#%/]é?b?%é%%g@ inserts are
spaced around the pErenbeamesf biffe ig tthus Tagvapaedoinc & hepehote er s Ifre

addi tional ly ifseéd@d, | Bheheity|dHsliid adisméerved11 P wédp, bthe PNl €
i ntai i the JHARESROrEL Fet Hradieesivel il tere in 4B aBaten ASLRe are
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sams rate as (TETHHTONS, Kuabd, sendiibe “feamid oofoe fo bl pet ol o
despite the sibefaore|amewecfubh. diametephchammerhiti e connegred, itde the
means to preveiimpér Bub T FuitHerddavance’ theChiffier BATBLE Y eaRenaFMTEr
formation. _ ' :

U. S. Patent No. 3,346,060 attempts to address the
undergage problem by providing spaced rows of side wall
carbide cutters above the gage row of carbide cutters. The
bit includes a body portion forming a horizontal cutter
face and vertical cylindrical walls. A multiplicity of
carbide inserts are positioned in the cutting face and a
series of carbide gage inserts are spaced around the
perimeter of the bit. Two rows of carbide cutters are
additionally inserted in the cylindrical side wall of the
bit, each cutter insert being oriented at a obligque angle
to an axis of the bit to help maintain the gage diameter of
the bit.

Since the side wall inserts are fabricated from the
same carbide material that the gage row and cutter face
inserts are fabricated from, they will wear at
substantially the same rate as the bit works in a borehole
thus, the bit will wear undergage despite the side wall
protection. _

The present invention provides a means to prevent or
minimize degradation of the gage diameter of the hammer bit
as the bit is advanced in the earthen formation.
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as the bit is advanced in the earthen formation.

3 SUVMARY OF THE | NVENTI ON It is an object of this
invention to provide an inproved hamrer cutter bit that will maintain its
gage di aneter. According to this invention there is provided- A hanmer
rock drill bit having a first cutter end f@gned by a bit body, a cutter
face forned by said cutter end contai n| ng a plurality of tungsten carbide
i nserts, a peripheral edge of SEVMMA B JINVENBION ng a plurality of

spaced tungsten carpide Jagg régsergé Eg_gndi ﬁ Sd 32 grs?igae paid

cutter end to a predeterm ned | anet er of sal tter en
hamrer bit, satBPFRAVRdr Wrdrﬂl\:tﬁrt D3&dytRR% nividla W%pF—Fﬁecﬂ%e
end, said secoaﬂa;haserend is contained within a reciprocating hamrer drill

bi b nbly, d f d_havij K. '
Formed ther son { o i rosREne rEO b SoonP Atk Ao PSR i BT o an

eart hen for matAcmamwmexrradie duingstert haviinde agfijjest oontverrend vigarmed sy ng
the gage row %abac " bb UQQ Al fFalken 58%88&“&&12 s33%e LQULLPSEAE 90

under gage, sai dns to maintain_sai Meter conprises
at |east a pai <F°’é‘f-abﬁ1h%5ncﬁ c pluxad iyuneéd Q‘B‘%ﬁ%ﬁ@ecﬂﬁbﬂdﬁorﬁﬂe?ﬁyssalﬁ

first cutter e?élrﬂﬁﬁé@aﬁnédbengft gaigalcut cepaend fddi’mai@i:.%gt w@mpﬂfﬁl de
gage row i nser sai-d nond cutterst;_)rOJ ect axi al | ﬁ:sal d S|%€1vval I

out to a gage oF arftRasedb; é‘é‘g& FAmERTBIES HAP dF&ﬁ'onhnﬁﬁ 8 SXRERALRY,
mai ntain the dgogpond saixd edgerobisaisd cattereehdstoharpredetmtmined dagee

hanmer bit ¢ hrotghees e B0P deityr S e bR Bomadf biv, MRS el
worn tungst en ¥eehidribhdeit chpdm@m;ng a Sﬁcﬁaﬁfrrépllmﬂ laaaﬂermlt gsaid
di scl osed havi §gcéndib&se end is contained within a reciprocating hammer
drill bit subassembly, said first cutter end having gage
row cutter back up means formed thereon to maintain the bit
gage diameter as the bit works in an earthen formation
after the tungsten carbide gage row inserts wear causing
the gage row diameter through a plane taken through the

gage row inserts go undergage, said backup means to
maintain said gage diameter comprises:

at least a pair of diamond cutters mounted to a side
wall formed by said first cutter end above and
longitudinally spaced from said tungsten carbide gage row
inserts, said diamond cutters project axially from said
side wall out to a gage diameter of said hammer bit, said
diamond cutters serve to maintain the gage of the hammer
bit after the less hard tungsten carbide gage row inserts
wear undergage théreby maintaining the full gage of the
hammer bit through a plane of said diamond cutters
positioned above the worn tungsten carbide gage row
inserts. | |

A hammer rock drill bit is disclosed having a first
cutter end, a cutter face formed by the cutter end and a
splined shank adapted to be connected to an air hammer sub.
The cutter face contéins s plurality of equidistantly
spaced gage row inserts that extend beyond the edge of the
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cutter end, a cutter face fornmed by the cutter end and a splined shank
adapted to be connected to an air hamer sub. The cutter face contains s
plurality of equidistantly spaced gage row inserts that extend beyond the
edge of the 4 cutter end to a
predeterm ned gage di aneter of the hamver bst. The first cutter end
additionally has %age row cutter back up mean formed theron to maintain the
bit gage di anecitteyr emd Hia awpredeterminad tdage fdiameten. of\f the hammenge

row inserts wepht¢. tPReOfPLsE %Q&@F%rgd éﬁﬂ%ﬂl@} ?’o%%nélgﬁggf.éa{ %ggga%he

inserts will be undergage. up neans ) t e
g?gﬁe{ g\rN lif ter f"ﬁg g48e TRAR| ed \Eheroshstetr naintain eddie abisi rgage
ultra-hard cut ﬂdaameln:em-ln'aed the did d&,zﬂﬁé lid omeélaiayhézheféhﬁ@r%ieyit E reéfﬁggd
bel ow and | ongi{udi romthe gage row inserts, e u -
cﬁt t \(,avr S proj eg%-' hgxhggley*fo ?g%%e%erf L8 13581 a%fﬁ Q@%_ﬁ%ﬁeaﬁ?‘a%?ﬁrt’%mﬂﬁ’é
hamer bit. Tha uplﬁaehatdkenttthsnughvethe)rgagﬁzﬂnmw:h&pgeggshWEMﬁ h?QT?r

[ h [ t ng. t he fu
gage of the hauaer age'-“s‘fh‘*sb‘@ﬁ“ \He8hE7EE hAFRERLn BAD Bedb ARFTEnca

age of the hanger Bif through a plane o a-har _ I
ge?ow t he wor ngg§t§€ FB% $RERr¥QW inserysyweay gonsigts of atpleasti aypaivf

heni spherical o8l um_trat-ngkangudtaﬁﬁnﬁoaﬁaaacee_ ﬁgﬁf?éswg?”i f'%%ﬁexﬁatﬂ(:)y cpaced
mmi ntain the ghUESHi SHECEF 3P melgw L LB RALY, sdared  rom the
face of the bigagedroweigagetsow iTheerntktrparmrtl aruttsrs hergpsdtreieiabiyt he
Crhancss i norFroATERe ol AR ut B Siobfae, aippdih, oF U hammeire
bit. The enhanRdl.inZkeiulera-hasd enthpre, spreestd maimtainnche tgame oof
formed in the enéi Rdhined bitdeamedst ©het §EghaFEwW iﬁéﬁ@ke??%ﬁ%éfe%%gé' »
di ameter is +05}éer(e)%19 ggigggfnigéat ée 11 gatheofmtJ:Inxgeﬂat?u]:lerl gfg nthrouglgce
gage nmi nt enan . _

a plane of the ultra-hard cutters positioned below the worn

gage row inserts.

The use of a plurality of hemispherical
polycrystalline diamond enhanced inserts equidistantly

~spaced around the hammer bit body above the gage row
ingerts has proven to maintain the gage diameter of the bit
despite wear of the cutters on the face of the bit and the
gage row inserts spaced around the perimeter of the bit
face as the hammer bit works in a borehole.

The diamond enhanced inserts are installed

perpendicular the an axis of the hammer bit.
The enhanced inserts are, for example, pressed within
insert holes formed in the cylindrical side wall of the
hammer bit body such that their diameter is +0 - .010 of
gage [diameter] .

The number of diamond enhanced gage maintenance
inserts depends upon the size of the hammer bit, earthen
formation and customer needs. Generally however, the
number of diamond inserts should be about half the number
of gage row inserts located around the peripheral edge of
the cutting face of the hammer bit.

The gage protectidn, diamond enhanced insert wear



i nserts depends upon the size of the hammer bit, earthen formation and

cust oner needs. Cenerally however, the nunber of dianond inserts should
be about half the nunber of gage row inserts |ocated around the perlpheral
edge of the cutting face of the hanmmer bit. The gage protection,

di anond enhanced i nsert wear 5 5

resi stance is about one thousand tines nore than tungsten carbide. The
di anond enhaneeiistanser is aboutnone wmamsandemgags mndethﬁnaﬂungéﬁﬁﬁms
of - the boreholg Lfath e g om1| serts
shoul d wear on t e %ace g?ﬂ gmnérltécri b&ElIl nce ese #jevﬁlnc es caét}f‘

easily renoyedergagecand m%mga hBewednshes @f |thegbaughedeat widd e h no
i nterrupti onsuyhQerg§ageanfueter gaagsbehckakdide ga?@ &@Vﬁ&&%ﬂd‘%&h& he

t t th t th lit f, di d
nhanced | nacPPar; FiLrHhe CATH Ehe hames bYEharsircbi thete Aahiashame
bit gage as téoanbille wedssilyn a pemevede. by the folloBkhgF WP'B:Q\J OF
THE DRAWNGS 4 %11%{2@ “&6891%&' wieH 06, dege mkEQﬁSt?XnE’aé:OOf rSéﬁ

with reference anyrng drawi ngs in uré
si de vi ew of enéergagerbone €. Dhit mnthout t he di anond gage protectlon

Figure 2 is a S'dQAH'SHVQﬁtEBé QHﬂﬁﬂdfﬂtﬁiﬁﬁﬁﬁggﬂé Qﬁvéﬁﬁleﬁeﬁﬁ@% the
invention illustrating the reC|pro t1 ng, sub iLn phantqom i ne;

Figure 3 is PTEE frEwLS, tH?Su raliry cof | dhamerd phancedige
row i nserts aingadtshin e imda:fldane wellut ofigaf Ratmef Hiwe HY maintain

Figure 4 is arg S t he pr ventlon Il lustrating
t he relatlonggP%n%*£ ﬁ%gé é Fﬁéfﬁhgév kﬂnfﬂ ?gE§E%?° o the hem spheri ca
di anond enhanced gage pr oBRIEE AWENGS8he hanmer bit

si de val | kLo b b RE5L S8 b LAl W0y DOlexEinble

with reference to the accompanying drawings in which:

Figure 1 is a side view of a prior art hammer bit
without the diamond gage protection;

Figure 2 is a side view of the preferred embodiment of
the present invention illustrating the hammer reciprocating
sub in phantom line;

Figure 3 is an end view taken through 3-3 of Fig. 2
illustrating the gage row inserts around the periphery of
the cutting face of the bit;

Figure 4 ié_an enlarged cross-section of the present
invention illustrating the relationship of the gage row
inserts with respect to the hemispherical diamond enhanced
gage protection inserts protruding from the hammer bit side
wall; |

Figure 5 is a cross-section taken through 5-5 of Fig.
4 - illustrating the enhanced polycrystalline diamond
inserts mounted within insert retention holes formed in the
body of the hammer bit ninety degrees to an axis of the
bit, and

Figure 6 is a part1a1 cross-section of a hemispherical
polycrystalline diamond enhanced insert that is preferably
utilized in the cylindrical side wall of the hammer bit.

In the figures like reference numerals denote like



4 illustrating the enhanced polycrystalline dianond i nserts nount ed
within insert retention holes forned in the body of the hamrer bit ninety

degrees to an axis of the bit, and Figure 6 is a partial cross-section
of a hem spherical polycrystalline dianond enhanced insert that is
preferably utilized in the cylindrical sidewall of the hamrer bit. I n

the figures |like reference nunerals denote |ike
6 parts. DE§€RtBTICN CF THE PREFERRED ENBCDINENTS AND BEST MODE

FOR CARRYI NG QUT, s nwto Jhe prior art of
Figure 1, the stard ' HsMODE,

body 2, shank 3, spllnes 4 aEQBaQABBEEHQHQHE.Eﬂ!QL!ME!IQQ!]gnafed as 9.
Cutter head 5 fornswgght ef%g@ﬁﬁg%r té§féﬁ§réf§é}|£§% %fngl ggl&lpkhglty

of tungsten carbide Inserts n 1 nser oles orned I'nthe
face of the cuftapdpdyhammer,hity qﬁﬁ THeval designaiied s cLit conshshd of

cont ?l ns ?ﬁge bW buagslzentsnahhl d¢ bﬁi@ﬁélﬁ 4, ahBeabetipeee Héa&'hgéﬁekél!l t
mai ntain the gage. or met er or ehol e .can roqugho

of the boreho? Féggagfg 52] 89\§%¥|g§ % %h&qﬁuﬁqﬁﬁ %%%99 arEplg
typically fornedtéqulmagﬁuﬂnqdudmmgdaamnﬂmdpﬂﬁeltﬁ|dﬁktungssemecambhdef
Lhe hammer bitihsef8g PHTPREErPLrtl8 ShRHIRY {adit PROYLEC (A -HRANS A Obnbh®

debri contai ni ng t o escape gast otherigf %or *Fnot
shown] . As fReeco8f 5he §t1§f-§a gads ungbeeﬁugerbpgmgb,gcaiowdggseft the

wear away as tBateba! fedl tshezoafttalbﬁnga Qitow V‘@uﬁx‘@sté‘nacb%fée' €nsaiebng
the bit to bor anhunde g ﬂg %gplh Iesultlrga tt%parate ream ng
operation fol | 8nel 3ypVE€? B ReMRHER 13 SR taip tihe 9RgR PG|#1gHgEer,
hanmer bit; anofxpansiborehnolet icensiastimitlproyghait othe lengtdr 8£2 the
depicts a prefBaggﬂoigbnggegbfﬂhfaya2]. A series of longitudinal slots
9 are typically formed equidistantly spaced around the
cylindrical side wall of the hammer bit 1. The purpose of
the slots 9 is to provide a means for the debri containing
fluid to escape past the cutter head to the rig floor [not
shown] . _ _
As heretofore stated the tungsten carbide gage row
inserts 8 wear away as the state of the art hammer bit 1

works in a borehole causing the bit to bore an undergage
borehole resulting in a separate reaming operation followed
by replacement of the worn bit with a new full gage hammer
bit; an expensive and time consuming operation.

Figure 2 deplcts a preferred embodiment of the
invention wherein the hammer bit generally designated as 10
congists of bit body 11, shank 12, splines 13 and a cutter
head generally designated as 14. The cutter head 14 forms
cutter face 15, the cutter face containing a multiplicity
of tungsten carbide inserts 16 [typically dome or
hemispherically shaped] interfitted within insert retention
holes formed in the face of the cutter head 14. The outer
peripheral edge 18 of the cutter head 14 contains gage row
tungsten carbide inserts 17, again the purpose of the gage
row inserts is to maintain the gage of a borehole 32
throughout the length' of borehole. A series of



I nvention wherein the hanmer bit generally designated as 10 consists of bit
body 11, shank 12, splines 13.and a cutter head generally designated as 14.
The cutter head 14 forms cutter face 15, the cutter face containing a
multiplicity of tungsten carbide inserts 16 [typically done or

hem spherically shaped] interfitted within7nsert retention holes fornmed in
the face of the cutter head 14. The outer peripheral edge 18 of the cutter

head 14 cont ai hengdgadinalilynghisposest bslkts n22r arel Aboadaiequidi ghampolge of
the gage row | RERLY lak-chihd ™l 2 {ab 5293050 crie RAIENG: Cnedat BuQUINFA

the length
7 longi tudi naslptei ppovddespomeans fer theutleidiand theneholy datyitanmd

. the side wall o} WaReCUlrli tiRatbddeom THe &§EOtRePbe¥eHE1d BRARD frdle iy
- fluid and borehgle detritous to nove fromthe bottom 34 of the borehole 32

' to the rig flo8F®°T-  The longitudinal surfaces 23 between the slots 22
. provide a neans to Thentlengltudindl slurfiatea- 23 dbghweenrithe nglonser23

e B GRS Yanl°H8 Welit fphHisscs gt bl e,

hem spheri cal ayer pol ycryst i nserts manu
by Megadi amondtrduméngi dpsextsi grorsaliy designatednas 29 nt FhRAS oHlTaANC. |

and covered byp rdSan@E%Bta§E”P§é§eﬂaﬁQ§ REfiaPReAioRY, OddnsdiowflayeEh
are incorporated_hereln ef efence Insert ted about(i
ni dway al ong tR@ Vé’h’gﬁﬁa& 1§Gr éﬁ'@?né?%ﬁﬁfr;ﬂ EF8“§F§ %8 SR IS

every ot her Sut[haﬁﬁtiﬁes, |8 cdivdisivn dof ddmignew eSmikh aEnternatiiemahd
gage trimmer igserts 20,as_th e.ga L pse u d t
By oithesaterel BYas e TPAbLHECNunbeEe R 19 | s

peri pher al edg € extension of é€ac ]
inserts 20 is 40694,018,of alde @f ehiigh ofarsichingorparajed rhereierky

17. The purposge%grhg% edi anond gage trimers 20 is to maintain the gage
di ameter of thé hammer bit 10 hence the djameter of_ the horehole fhoul
the gage row tungst dnsextsi @ are located about midway along the ngth

of surfaces 23 and preferably are positioned on every other
surface 23. In other words, there are half as many
diamond gage trimmer inserts 20 as there are gage row
inserts 17 mounted on the peripheral edge 18 of the cutter
head 14. The extension of each of the inserts 20 is +0 -
.010 of the extension of each of the gage row inserts 17.
The purpose of the diamond gage trimmers 20 is to maintain
the gage diameter of the hammer bit 10 hence the diameter
of the borehole should the gage row tungsten carbide
ingserts 17 wear undergage.

It would be obvious of course to utilize spherical
diamond inserts 20 on each of t_:he surfaces 23 without
‘departing from the scope of this invention.

With reference now to Figures 3 and 4 the face 15 of
the cutter head 14 contains a multiplicity of, for example,
rounded of '"button" tungsten carbide inserts that are
typically interfitted or pressed within insert sockets 19
formed in the face of the cutter head. The gage row
inserts 17 are fabricated from tungsten carbide as well and
are equidistantly spaced around the peripheral edge 18 of
thé cutter head 14. The gage insert retention sockets 27
are drilled at an oblique angle to an axis 29 of the hammer
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I nserts 17 wear undergage. It would be obvious of course to utilize
spherical dianond inserts 20 on each of the surfaces 23 w thout departing
ffrom the scope of this invention. Wth reference nowto Figures 3 and
4 the face 15 of the cutter head 14 contains a multiplicity of, for
exanpl e, rounded of "button" tungsten carbi&e inserts that are typically
interfitted or pressed within insert sockets 19 forned in the face of the
cutter head. bifel§a§e ddwechsthesrounded ¢ubtingtsdrfacen ofinghecknsearbi de
as wel | and ar g 7e@dydndl dalge) 18Pe6CHadhe I the @esiPLs’ GhgUdSanécal bie
cutter head 14. Th age_i Nsert retention sockets 27 are"drilled at an
obl i que angl e F33a§°%ﬁ' 129 of the hammer

8 bit 10 to direct Tuhgstenndadbidet ingesusf ace tdbughe hasa@r and 7abeysien

edge 18 to mai Is _ i [ i er t bor e e Tungst en
car bi de insertgggfgtgggggsﬁhggg gﬁgsagﬁgggéh ?géigggﬁtg ngﬁéo?uFﬁ?f ﬁsgéon,
are used in thefcubhasmercadidis. hamithe Wungstemhecarhidgt cinsentsdi dare
inserts are e ' St A et r ' u o¢h 'én¥ﬁ§ d
rotati onal for%ggéF%ggggggﬁ#ﬁ'therif;agfééﬁeéﬁﬁg ?%éatgbﬁg%ole. a@ﬁg?gdare
many grades of ¥OkA§deBalc FHRs t FEParsede ton &he r BiFn@hatbinwezka din a
toulggnﬁss val Ub&;‘eho;:her.? emiet? hz%ofutart;ut%ﬁauwl .dmglg&;ﬁtmrbéﬂbiaéseg_ht

- Wou ave a ratio _of.abog ercent cobalt_m.xed w.th tungsten carbide,
the tungeten cAPBEe bir (i Srfiih o FARCEER. ol tadrensl Vil ' A2
typical and preedatdselyngsfin butbitdughuttungstyere caybidef dnsertiewolid
appl icati ons wald Bayge 807k i gbdlft: AP Herdehlt! coBa1EORRKEA i En' ingsten
remai nder of tungsten carbide having a‘relatively fine grain particle

si zes. These t GAZPidg.cHhg dEungstens qarkide KRREEigbeandung arotabivebyut

1500. ~ As ajgegeainsgraipokizerystalline dianond inserts used in the
present |nvent|9n ai.%y%& %ﬂ”&dg“%ie é%f%&ggﬁﬁasten carbide button type

insert for hammer bit applications would have a ratio of
about 6 percent cobalt with the remainder of tungsten
carbide having a relatively fine grain parti'cle sizes.
These éﬁngsten carbide inserts have a knoop hardness valve
of about 1500. | '

As a comparison, poly crystalline diamond inserts used
in the present invention as a gage trihmer has a knoop
hardness valve from 5000 to 8000.

Diamond inserts such as polycrystalline diamond insert
cutters are much harder than tungsten carbide however
diamond is very brittle hence has less impact resistance
therefore most diamond inserts are unsuitable for the
impact cutting face of hammer bits. Polycrystalline
diamond hemispherical inserts are suitable for gage
trimming environments since the cutting end of the insert.
is utilized in a shear mode rather than an impact mode.

Figure 5 illustrates the diamond inserts 20 with the
stud body 21 inserted within insert socket 31 formed in
surface 23 of cutter head 14. An axis of the socket 31 is
about ninety degrees to axis 29 of bit 10. Each of the
diamond inserts 20 then come into shear contact with
borehole wall 36 of borehole 32 should the tungsten carbide
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Other types of diamond cutter may be used in surface
23 of the cutter head 14 of hammer bit 10 without departing
from the scope of this invention. _

It will of <course be realized that various
modifications can be made in the design and operation of
the present invention without departing from the spirit
thereof. Thus while the principal preferred construction
and mode of operation of the invention have been explained -
in what is now considered to represent its best embodiments
which have been illustrated and described, it should be
understood that within the scope of the appended claims the
invention may be practiced otherwise than as specifically
illustrated and described.
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at least a pair of diamond cutters mounted to a side
wall formed by said first cutter end above and

longitudinally spaced from said tungsten carbide gage row
inserts, said diamond cutters project axially from said
side wall out to a gage diameter of said hammer bit, said
diamond cutters serve to maintain the gage of the hammer
bit after the less hard tungsten carbide gage row inserts
wear undergage thereby maintaining the full gage of the
hammer bit through a plane of said diamond cutters
positioned above the worn tungsten carbide gage row
inserts. | _ _ |

2. The invention as set forth in claim 1 wherein the
diamond cutters are polycrystalline diamond.

3. The invention as set forth in claim 3 wherein the
polycrystalline diamond is bonded to a tungsten carbide
stud insert body, said stud body is interfitted within an
insert hole formed in said side wall of said first cutter
end. _

4, The invention as set forth in claim 4 wherein an
axis of said stud insert body is about ninety degrees to an
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i nvention as set forth in claim1 wherein the dianond cutters are

pol ycrystal | i ne di anond. 3. The invention as set forth in ctrainr3
wherein the polycrystalline dianond is bonded to a t ' tud

I nsert  body, said stud body is interfittedia thin an”lmmm“n”ﬂmﬁm'ed in
said side wall of said first cutter end. 4. The*inverktidn as set

forth in clai makishefeisaigh hamvimexoirosk dbist.ud i nsert body is about ninety
degrees to an 5 ‘?ﬂﬁs iQIvegﬁ:'V#H]Mef Ofc%%é)ﬁti c}ainﬁ: 5 Wherein a
clarm of sajd

i nvention as set forth in _whereln a cutter end , i
pol ycryst al | i neugit@¥onendnseft saidpmrolyerystahking diamongd ingert is
invention as sgbhe?ilcalng @ndigedl. Wherein the nunber of dianmond gage row
cutter back up means nounfed. to sai,d side \/\EI# of,. the cutter e?% IS a ?hut
8 ©n

equal to the nunber Sof t (FSsiBVeREioN 88,86 FORFR AR/ Raim & ¥heZ8 R

sai d peri pher anusiher of diamond egagearew cuttef. batkeupnmeansomoanted: to
forth in clai mg.wherel n f di n 0Ear St t g ack.u
means nounted _tsgl\ggi &ds%ldég\%él Itgﬂg(;feélf‘%ecgstel:ggr %er%‘ %5 a .8utv' rﬁ%ﬁofg?hghe
nunber of tungsueberar bfdctupgrtenwaarhides gagnt PV n ingertRr cpRERdNSEdge

of said cutter £348n said PeriPpHErdEleddtClofditHd dutterEdatially as
herein descri beé' wth refT%r ence to.,and as s@o¥vn Iy fﬁgc%aleigmzs-%hoefréirﬁethe
acconpanyi ng dr awi n&s-. e invention as set tor _
number of diamond gage row cutter back up means mounted to
said side wall of the cutter end is about half of the
number of tungsten carbide gage row inserts mounted in said
peripheral edge of said cutter face.
8. A hammer rock drill bit substantially as herein
described with reference to and as shown in Figures 2-6 of

the accompanying drawings._



