PATENT SPECI FI CATI ON (11) 1 455 951 (21) Application No. 22080/ 74 (22)
Filed 17 May 1974 (31) Convention Application No. 387565 (32) Filed 10

Aug. 1973 in (19) (33) United States of Anerica (US).(44) Conplete

Speci fication published 17 Nov. 1976 (51) INT CL2 C23C 11/00//9/04 E21B
9/ 10 (52) Index at acceptance B3A 163A C/F 1B3 I1B4 I1B5 2724 275 3D 4K Cr7U
9B1 9B3E 9B3G EIF 31B (54) BORONI ZED DRI LL BI T CUTTERS AND METHODS (71)

, W, HUGHES TOOL COWF resi stant boroni zed surface in a rranner 50 PANY /of

5425 Pol k Avenue, _Houston atible wt he gt her

77023, United St atBAEFENé[‘ n%’ECIELGAﬁtlQ&%f t he i ﬂ &580&3 rs,
conmpany mcor&grgﬁggdtwgq@g bbk®/74 aW3210Filed 17A5PI9F4Ng to the invention thefe
's 5 the Stg| %@tg( BSridh 10 RLQVDBEH Aoy BEEEEDE

n [lﬁtxombtﬁ
manuf actumng(3§)t £d eclare the inventi
cutters fgm g E@ra&e ﬁéléhedﬁ% rﬁ&f 198l ch we pray £

be conmpra®in tter granted to
by which M j erdn“( eartﬁﬂgagsl ntegrating teeth;

to be parkcu e(f’rlzmgthe exterior of the cutter\ '\

described in andc%ﬁ 1 self;@hhp\zz«ﬂgzs sslagct ed areas ther eof N\

statenent: - C7U 9B1 9B3E 9B3G carburi zed case of seNoN®& ;
60 This inventionEte| 3tks in general to earth boronizing said carburl zed
case to produce boring dr ¥} 9&@@@%8? §UTEERSa bor oni zed case of
sel ected depth; and netal | urgical hat increase the heat
treating exter g'wet,hHUﬁHESerTOQ# Ga‘aMh Iéﬁlstanv\/éwonnzeélsstfmc@ armoannenc t he

life of cuttePANY 4 grefeakt h
2§ %Smr%u(slté 5li:fmerl sv& rei remeﬁts gt%& te%y]c%q

A o BRLARE BRae over 65

dex dt dC

exposed to abfay fHorated u
The conmmons pruhersmetommllmdef UhitedaStdet af marovaded I’aeﬁétﬁbtﬂﬁft meRifdrtiring atkeCase.
retardi ng theApbn Fivélewéarie@#reé@pr tnhentlon Prr@tfa@blab; ers £ofj egrth hering drilbbitsnedit

o o egratt iSRS B S g I

to 20 earth edbithdd bl Sel Saappl claﬁbahh@gnm extéoP rte:n
structurel0j ndetshelb Ardmf amdngytmesédlemled suWeétade&casAthgtpofcalo ptmlrubrura zed

case, and terrﬁ@}rF duce | rjggdld casf 1o etethe Apg ber@o i s
@ Cherear e ﬁgg S T R
essentially o etaﬁ @ACtReal et@s?(fhlhei’ﬂer BeSﬁatrtf:biu d &tdbiok Bf e ated] dr@yctst eel
matri x in tdhi wtarae:sstadcesqnérl@e@ theslife ofyttensd shidse hct enenfghbasextréﬁiml)s base
25 particl esaﬁﬁ"%‘ﬁrﬁ‘%‘?s ' ShgpetFakar pi dhar é”ea' sr‘ﬁ“\‘ﬂt e urg{%@ﬁﬂ"%&%f

mmon pr rior % mation re51stant car
the brittle cQERARi! theMBbREVA wiat épl%hﬁ‘d e T Ul Ndid HaeNtes Ease
since it is résheg@ine téeth afd quesessd by Whmphisiag s aemdmﬁguhe af imahedt wi t h

def or mat i @R aqrrgtih qwgdéeﬁl gas iscth gmg%tmfi ftucam cgerén@aspmm a@gﬂwrelr@s tend
ferroalloys i Bragtpb & }6“’tﬂe Gbnbdifiryd | ferﬁit Rl %%v HiferBure
sufficient tog ite heHll cbAhtiBLIEsAGRIY SUiradeCr @Ry Hriesd fabul 1ththe
steel tube angh tlyftesiemdttieinoarighose Hispered rsﬁsn§drﬂm¢ughmp’pepingb$etﬁﬂs base

har df aci ngof Patfhécstfl’fé"’éEF‘éB‘t“ Fiyidge éls Asingmizss fractugingt phrife lﬁéﬁr

Toot h 1 ai | ur e EEN R aghc ﬁnamt mﬁ A LSS

resul t of thetulagst@fcaauiae saadmgro yoist Wappd Yor NBe t bdtgnikie clam.a cOf the
operation | S Iratum ztéfélclertt @Q)mqltca'wﬁslgaswfeeﬂ&mlsmf c19tftlyt hlerasigrot h,

In order tfat Eﬁﬁlﬁ%@a@%m AU %@I“é"gﬁxhﬁﬁrﬁ, el | gpos.
aFtS Q:hﬂg
st andi ng pr obbemrteﬁatay Emekiig ahe amﬂnqsramyl I"tg)e ’fl&V\llsﬁﬂt&eﬂofb Mhlirﬁlhed 85 tooth

breakage whentoethagsusesoadeeakening of I‘-"lil toot h tthwa:emﬁemoofmea/nbeearth
appl i ed to”ha?%ﬁ:r;é%g#d* A a%uffrﬂn% a om'ﬂg“ GG Jdc gy
and teeth dr omg)rea swi éﬂs &scr eilp Bleearth

met al | ur gi caI applied ttorghatd-40ed temhedurtngmarth Chohﬁg:tdﬁﬂ havng bytters0amd s@thut i on
descri bed her éiiHingt gThenisubssapentymdescribed  which receive the metallurgigzl greatmeny g
si de el evat'i orﬁ ﬁ{'[tm %rﬁéﬁ’ ?95’@”'" §? W‘ﬁ\?f‘oﬁfﬁ%‘be Perﬁ\ﬂselgvgt%,g‘;}taﬁgtg@gty

bor oni zi ng pewiotuay ithsBdhdughtaRat 83dohainPOrdf 1t &iiskd inirt earfhewdi g ann baut frs
woul d i npr oveteetheiand citters wumlti eurnplrﬁam thgira s agalttswan\/mgegaéweerlfacpdwel ralsr asi ve

wear resisfan ‘é’as“b‘ eaf hg/extrepy of(tegth ¥ t eet h
(s o TR S Gl ”@'ﬁ Rar PR Gor FAE ¢ g o
bor ehol e bOtteﬁbl&urAfsaEeﬁbndeqﬂban theeprblemat | Big. Ofis eﬁagn{mm}aknde Qlekatioq,
drilling. became how oneggoy Id egtﬁm Adea monteduengion, shoving epiotatable  Fi g
3is a fragrreﬁ‘ﬂ"éwgegl°88‘°érﬂévai @*ﬁ 2PEEETe HBF metedgldapPeaTRe A
partially in section, showi ng a rotatable advantages of the extrenely hard
and wear cutter nounted on suitable bearing neans



2 1, 455, 951

2 extending in cantilvered fashion froma drill step in the nethod
requirrng carburizij ng the bit |F\g ar head sectiaon

rotatable cutter or selected areas thereof Fig. 4 is a fragnentary side
el evation for exanple in the cutter of Figure 2, the view, partially in
section, of an alternate teeth and the hard faced gage surface of. the 5
formof cutter and teeth used in drilling, cutter may be carburized. One
of the prior 70 such cutter teeth hampmg the netallurgical art 2

car burizi régtenﬂg{?@ Lﬁﬁé J’f‘&‘sh‘i’o%‘??om a%‘ﬁ, U &etﬂ&?%qh Et M‘lﬂ%llﬁgp&,fdr awi ng

carburi zi ng it$o Rown ar SroTt @ttdiLHFBs@ﬁ ardabl t
desi gnat es Fipr éfierar &egmmtdnpdxdeld:levlaﬁ:orde&mrexdmﬂle mnth putter ctfﬂ)gmzalz thar t L bori ng

drill b|t vwew gﬁga&y ) 3111“ dfanaierns 2t°§ fE"cfid cefbthethroeaded
shank 13 ‘“{i é‘nfil lcif hértt/érﬂ‘ﬁzgngﬁ%iﬂﬁb‘é 4yb3ié’b§ $a’f'n9,

string rre etrmenf\@gsz 1 Ngarburizlalg @8R IWRY kabwin EiAnd iy thg" (1964,
Anmeri can f | D rodnefdl lul mthmmldgésstzoataﬁobtefeb@dt daridls &ogibed onfew. Met al s) .

An exanpl ?h P(;gg’h?fih e iﬁ};,"? adrl % oo%fdé %tlh E.I‘?g% Q‘far?url zi ng

of ar ecti @@§mn glg pfpﬂf?ca
Al.S.I. 4&& fﬂmeaiwdraaaae b, dlﬂ(ﬁ Sdcteot Mefa@ab ﬁtﬂxemﬁlbltdfethe 19.

Car buri zi nlg tblenweanac uhme d@per@ing legs or gas cawdariding o) rotalzal{0 cufteowmraden
alter nzsl o ed rotdtd}gﬁrﬁq’l‘ %F'hgs“f’i’?ﬁs 2 I\ﬁ’fn‘%flgg ﬁs% BEs ﬁ?‘?"] cutter which
ty

has th PInCR, SR cal aRaRke dte@g,rnpgfrlﬁarh'glmgrrempmtn@t 8&MChour s at gerr]
conf i gur atcumér, whittc huchhagypacacedsmaabas@ag a’b dF‘?";

tee
arbunzm m apmgebnerated
Gener at ed <8 len,21"°é§dll‘$nd| ﬁg"cfalf PN akﬂm, iShdhinedas enri ched
with ey he%r'r a%? ett;‘r:: E%éi?g %W e]lmvé @Mrb%ﬁchcrﬁﬁl of kes%/gathen. Alave a

car bon“potsgitck 3l f&rne glgea,g O Brea gsuﬁypladeam%ySfSoP bk dartiurizing egapat& ar eas
of (typi ceakl aMaﬂyasudsbmcﬂs 29hd a:ecrdmmtal grggiere) igas Ollowy i ps 27 and bands

29 of a cd )CSSF%“aé{SO | a9 Npardfaci ng material consisting
essent al I3 |‘*% dm%i? @ﬁ rﬁcaﬁgﬁ% st eel0%naor(Co. abowd 0.06%) ti cl es of
20% [erT] p 5ncul$i aﬁ)rm&e.eamge@i,v;lungstg ggr bi de. This 0%

[err] par tol“@utha:md@utemeermmseranw|0n$n5nrmed| @ ¥Bw 31 38% [err] of eeth

and_an etiPE utternnc 1 ad At Shown ri’r?%ﬁ 3 s At [peddutesA catbutifdd catecp@m it hat shown

in Fig bSrally mdHaaRnad Hur aboeti2.¢8 8w Withtdrbof c@ent gether al | y
nount eéoor%ws;a%@ orwinleadargtg:mbteamhafa&ousc“'fQC"{L‘é”HH Wél%)h carbon content at the

17 (see Fibgaring)pimps watafocram b#aemepewes hafPhclOEarblﬁ'ltl'nfgaEanﬁiib.?lﬁell[l&bﬁl]l beari ng

pin 35 th%g‘:r';‘%'” » e &w 11)59 guar ax‘b?‘llvﬁeéllh desprib rhm v&&ll
known kot ¢fid a’rmne Saringy gém arg, ‘g

descri bed 30nappw otQEangaarrmgg 39,1 Arustvroat @tepﬁ,hm 643 %ge@;ﬁ 114 118
of Vol une leCttﬂl b@h lé'h%a bP?hilflgt‘ilonfony\pse havi ng a row of roller
bearings *ff “u g;qlmjngtqumpgfckcmmbmg ZIni@uad (in AvhicBVéutter is D add

beari ngg 39(ata81 du&mnd arifg edmgamonadep@kedfx ¢ha8:ola1 9008 (53230 47 mitsin as
friction iybihi thgsconbid® hasiilsi el aobushi HE g'fgf Dgbowsdet BaGyrandt but t on
43. In F| ‘”APCF’E“ FRWS ! aARGBIIRNEF Ay 33f Zm/‘é BLiugd: Rg7gonpound (in which
cutter ,{,‘Qf fRRla St r[grtheandaxberaz‘mg”tgnecuﬁ}fetegmaltouﬁm 927°C pagsked) :

Char coa!s o0 /Qr csae.med fundstenBatbide With Clihik Reodaeie: cakBurla® chsk ep@eds row 25,
si ze), ener olz:éd hnmirhr abcsijtmsfb% derwn h amh:but 211 @ e dithcarbovont it at ﬂ:lad i nner

row 33 é’q&r&%gecr%:ge g}/ CTI(%Z"\ suriace a? db%ls Il @Qnt 2 t Wi

Car bur i zi rgs L e e bl bcks srggfﬁsmg&anact §,.t %ﬁéﬁ?‘%ﬁu a@g ‘é’f "Bnyfghe

Car bur isgi nige harmacm meieeem thio Wigs 2aype ebﬁ 133 Vol ozr ofafhE Mttagenment ed

t ungst en G&F%F@rélgwww Thsi %p§ eb” aHaaduouk Wbtk roas@ualigpsdd fof thia cobalt
&

‘EF
bi nder, ar dl“f’ "t"éﬁ '}i it ‘S@QF'E}BWE ghifctegn
e e R R R R WL e che

cone exberhaoda ro m 81!‘& 9aawel fRittion | awldmcahﬁiﬂdezl 1dSp ea wel

known has 5&;{5}3 §§ ‘g‘de Q@fd'l@@%‘stMtlsthedryf@rburlatrd <50 (4 heicnliatcal s

i ndustry. E@; ng. 29 the Fig. 2
type pp. bhde nn QhrtT¥un c@tiertl Mt &lf ﬁfﬁ%’é‘%@i&ﬁamﬁ%&whg °(§93c“'}or}fs’i1‘h¢zdﬁead
secti orﬁol?retaHaxanm@m wrththeberaohg meibnal baburzed e:ftaﬁortshlfa&:eaﬁkﬂtebthPaZ:antl | ever ed
beari ng p| 25"}’{5'?}%?6{5 b?ih%*ﬁ ﬁeﬁrﬁh{‘;}:ﬁh i BOfamFmEl it eefetrphtectiaveedin friction
bear | 1. 4 huoihel” Gohibp vhtlchl S ALl bbbk S salgdah
cont ai ni Ngemperinp Idﬂﬁ:ﬁbed a fdbaoﬁd’(fh LRd A, a %2s0di um
cyani d@SarﬁdP&BOﬂES%MYIOIEXﬁEPlC hBheeindiak owvntef ihalfbildvear i ngs 39, and friction
barium chloride would produce a bearings utilizing the bushing 41 and
thrust satisfactory carburized case to a depth of button 43. In this

i nstance a seal such as an about 2.18 mm o-ring 49 is placed in a

sui tabl e groove The second step of the method of this between the

beari ng p|n 35 and cutter 19 to |nvent|on |s boron|2|ng of the preV|oust

A PNIN NN .



utilization of four nmethod steps: a relatively new art. carburizing,

boroni zi ng, hardening and An exanpl e of boronizing the exterior
tenpering, each of which will.be described__surface of a carburized

A l.S. 1. 4815 steel 125 65 separately by way of exanple. The initial
cutter is as follows: 3 - 1, 455, 951
3 Conpound: Boronizing powder was packed to 0.8% because of the |ower
tenperatures. 65 around the carburized bearing exterior The tenpering

tenperatur8 is usually surface. This pAWIBY was 90% finer than low PBerr]
preferably aldaipbudd: BOrbnizlig pbadkr 4@s soRed EdG3:/) Becaldbof thle Bowiel tenfpefat@ére hyqur,
t o toughen t%\e?fu;cé1 ?E‘aﬁ pAtburged 1bgai%g k;’:‘%?gs wgbhligggﬁnggg%mp;ﬁ%bus |u§gadiy case
wi t hout appr S @@? t e — }'glts
strength (fary ) 1149, K f)ﬁ'}vuh IQ ' Zggﬂﬁnieém%{egw?h%t& [tou ciabl

t enper ed mar tu@l‘l& I20‘}e mﬁt&[tbklr I zI.ng at erSp Elo@ering its strength (hardness) to pré\iuce 70
satisfactory Bmommgf tﬂmmm@m z?Qﬂdem ld ®oponed znangnsutpme 8 hou

temperatur e LA SORES, and el pr B AT CQS?O'iE‘éf’Jé%r
with a caghon fim Yol of% dadol, i NRe StealutblibE & (o

| east 0.762 nm In addltlon a boroni zeé’l cta%erﬁnil lﬂaﬁldiﬁbns HofdniHd@ eake df 75

bor oni zed casT iscfer iy& eé)fa @Foﬂ'@dsﬂtas df(PE*SOfmﬁt feast 0428 dumeid MF@g@emeut 0 12

t t
mm  Longer b “‘e,rérﬁé s To7 TREE Y R, foo §
and/ or hi gherbe r Zdebltr b8 Qeatzaeasptﬁanharaemaglgaupfteapaﬂ cédan 100 KHN
The be usés fbmrad ﬂzbmnoduegbdomaaiecashe dv:;lobmraddamd $ 1an e tarbyeed ngo

procedure 15 hab[fﬁs tan@rnezw ETGCIOO'ZS’aWa(‘je?ep g?&%é ﬁ‘f“f
har dness in tH sééfﬁ%hgﬁ n gggnilé%ecm éet ea&r ichhan a

foundation i ﬁn tt%’@ pkiaNge. tHibed S 64is c&rﬂ;ﬁ&lly used in the art to

Rockwel | 2@' ONDOZ @&3026KH rfaqeKitiNd Grng bmcasmequngmlss hand redtéralsiat e

t echni que ”'P 9'59955 I‘Fhe etMﬁo Thig gptat I'g‘gﬁ dfeaaq‘h in | t i s
descr i bed 'nd ea Scilihes Babdus QRRERBTH,Hip etkd nfbﬁﬁ%ve&

2,494, 267, SUE]B(&EGOO%I‘( E92P Fig nreasure 6X§ebﬁcm§ 1y fovar Hz&thewr Sdrm b1t

of Ferr ou§5 I\/Et bilguid b@emnw iy geathernptior arThwhich wat secerod éumgtqperagom teethe e(90| n

Schaffer, ngq1g rihgd) in h¢ d Sty byfl rst
o o7, Sl e, ;”??1 i@@%ﬂf L
head at aboutPrémulsidn Systems, Inc. and ‘Boﬁd:‘iﬁ:g | @Bih ih Ghel @FtHs ASrnRAGASNTROBitsg dr i |

bit, 25 30L;j iSchIbWP 9§!S cq”§3y pthegpresent iptention \imactiel drillidg d 96 | ng
operation to Et‘ ’s’gﬁ ?flﬁ, szf@s 1 Iﬁzm% ‘%?egfs 5?%@ tPna'?WEtﬁel"tﬁgér end
of a drill stlmﬂqnne byZ' dd1 ere eads

13 (see Fi ll)leltﬂ'the gikes | the quuldgsa\l\asba[hjr slgrhthcaamtédﬁkuon o6 nadtidl bBaka%lellen

Magneti c 3gh¢r§ éﬁms ggagd eééFa‘te thﬁ? gﬁgﬂnésﬁt)%‘lﬁ % é‘flcePE Eii? lgtl@ﬁns,

Inc. and "Bo ds k h ‘gl St eel s

for \ear Resutﬁ‘:teaneam weaa;g} dmvmﬁ‘ff eardnneaCt: Eilling

95 Fi el der aradd Riophkyr ldlm)teSSr é(r bmks Gener alativax thalhow, eltbqaﬂmnsddalméenbd)

abr asi ve #Rar 'E{I“’e‘ér foyrth Ith"PPﬁggé%s%“d temperneg7 suppastingcbassamabl 85t o

t hat obt ai necf e&tna&&{?@%e{m@ga d suffngncrfﬁy res1stafrit§§j deform?g%n 0t
C € 1Z an t

har df aced te&udanedl sneeadld-ratceson t here was a§.V°’ ]tiﬁéﬁglgeglgﬁetSJZf(?hﬁo 1Izawc szf&c’:ﬂ t

bat h S'ggéf'g?’m RS '}rmsonn ftemerlngbpfeawéf Hrbr@@nre stotrmrdwdaut t he

latter pa lé@aﬁ%? %v'%v l tcclﬁ al 1on as%rfthF sc ribe dlpt
contains flugfl ges a0 rélma eﬂt 551°cl nMe y @n oWl &F ROForkst; S

af fect the p@axascspanﬂmmahdmbonm theTelhqye: e&nﬂbdhoss‘sl(mgﬁ thth thitet i eet h
Thus, evers)0 gures, dory jcarburized n A Sd¢ 4\§hsr ﬂqlﬁ@hm’tfﬁBB@ 1996 Ptiblg tte sgrivuy

bor oni zed %gé §° ﬁﬂafl} ol Akt lyrﬁlémﬁflsétéc T§ 9%%9%?- dxflcatnons within the e“§
shal | ow, the c@y buiblZ@tncthftbd anesbufting or ﬂ'a@ f(li.‘lf;ﬂsélﬁgs n;;r :é%:l% n the

met hod and ftr eg@dnoss pand it ebeatses manws nm‘y tel:ms: thevealtmem (ﬂrtﬁe

har deni ng.a ndest 4 ﬁ:th oZn a??% 8%% p ghe t°81 ‘2

car buri zed bog$ éﬁn‘é@p@ﬁre vl ol Eéﬁﬂilg f‘fae% M‘&ﬁﬂ o ‘“Eén'é
steel surfacese°C. Si nmul tar‘@wﬂs 1¥d for g er@ﬂhiiﬁ .@xsge had The
har deni ng andDG-e Zlah olfr Quﬂaftnoel efntthvabq‘uatsr owrﬁaeegl straowoelingo pnet aartd wear
g5 carbugg oSEELYS rsaaa B S R et e gen o
the dril | | tcoa é lat Nab%ues'ﬂg' 6ro§19n a\gskvg Qhelaf ms%@c 1vllrf"

i nventi on hasurtmehbrdescsrmn o0ihle, pn‘ewomya stue.maeg,r alieurigventionatwill Fmdt médmbC, | n
only a few ofexplpiged W!’Pﬁi ‘}116‘" % d‘g 4199“ éPl‘FSonme 1d5|\y§r orseistadicet he
following aSPaPEHt SHESYY RGhY '8 &Or (32Qut0 tshré" b end AYELHY arsTgpisidedur es for

carburized A 1.S. 1. 4815 not so limted but is susceptible to various 50
steel to produce a substantially martensitic changes and nodifications
wi thin the scope 115 case: - of the

appendant clains. The entire exterior (a) Double quench froma carburi zing
or surface of a cutter such ‘as that shown |n redu0| ng at rmsphere and

e o 4 - - o, - Y " AN~



55 (b) Single quench froma carburizing or teeth such as the inserts
shown in Fig. 4 may 120 reduci ng at nosphere and a tenperature of be treated
according to the invention_and.[err] . L
substituted for the prior art inserts. Or the De-carburization or
oxidation of the cutter surfaces surrounding prior art boronized case may
be prevented by using a tungsten carbide inserts may be treated 60 ’
carburizing or reducing atnosphere or by a according to the invention to-
prevent ¢one 125 coating such as cdp{3dPSlpl ating. A suitable surfack

erosi on bet WegRTIWE diNg®f fss— | N at nosphemriked @bdk lpaiforted td propavd ousl y
summary t he 1i nvenéthan oM mhnifficadingBsyel eXphpdarere dangtsiiapaiestricthred endot hermi ¢
appl i cat i oretatable tfeeshior wastty boringdsill hite %éﬂe&?@@gﬁ“é’@' 02 Y?f}ggjggg i [err]

(about Q. 4SOTHYPIEA ]Een?t ddl (e E¥icar etlot wﬁf:rzg‘:drll)?xrciigdzca?: %f] a?ferast 0.76

1,455, 951 Z”;f-‘?,ufi’z‘gg'g{he"‘éiﬁjﬁi‘rgég%g'fﬁu%‘g; mm; and the Bordhiditg Wesafd chkirizédS: -

car buri zedsetase® lascapethkmoffetb tppoqucedeic ecase ii.Peoﬁomwé‘ItthPdG&e pnghiged ur i ng
steel te bedlﬂ‘hrétae soft selegied ﬁ?&hﬁuéﬁﬁr‘@.a JeBtra el '@t Y0P P8 for &hrth
boring ,gr {Tﬁwlfggsa‘ ca ””ﬁéigg@é‘e’gﬁl Agcor iy ?Xl‘o&rgc?}ﬁ'“élt‘éfﬂ tédtbrising

bo d .case ' of s Compri nr? ¢ steps_ of: quénching ~sai
the steps Rfat fréaifg NGida cEBLLRE cdsel Br6 MR cas @ FmCA tdAtotaflrTGF oS
perfornmed &lecwidthardesss evliepeby eaid ektedersif ntiegr Bi5PO g poaEde;a mhenpitio@Hige a

carburi zedthga tepf ?‘ateaﬁ’éég‘ﬁ Ef;.‘efffldca’i;burstrzﬂfng;tah@ temwtcein'gcfﬂi?ocfarhmiee?:uﬁi er, or
mm_ang st hECHEE i A0S HE G RARY, Bk 8OO SR N RERRE, (0
prf)ducedadregia%.% da&;@g @gdrrgg bomer_;d;cq?ﬁte Q{igggag,g@u FeE)UI’I ze"d5 case of
sel ect ed dept The tagcaadidego helom &t | gagt Oy abMcutter for an 2dtHP0r ONi si ng
sai d carbul}”‘?%ggS;?ﬁgﬁ:gf%gmﬁgt%é{‘if“‘ﬁr THongreii0fl raaeREMAGctddia eﬁp mgg and
10 a bgr oS e ol b e ¢ eimtle Ry h;thamethod ofrmyi o alajms heo 8¢ eps of :
quenchi ng &aid2 wherelteid seleetad iaregs s@ihel car®urduechcearang td @4im 96k | zed case
from a t enpereainghude ghttertsudfedes impedidiely dribg shardhess eply theai triage eefi obe of | east
[err] to prmEISsGRIS S A1 e 6vibac e f SBfeced area
SETUCt UEE; cGHiifishnp HOGlepDAF: fofthivg & aérerhly Z€U1 1, AR ultbvorc8fiing RPGaiAR ofXhiEEME! Y hard
and wear cadealf camea wahper@rioreeathhiln wal;dra'mgec_csﬁyfdg% haréssiss blinke bor oni zed
case over gl;ig?esroeglmttif%%i{o%; ﬁ%ﬂ%gf@io?ﬁg?géd eyperikin eoangst o900 &ar bur i zed
case. - . diCofdNatd) LG - ofT; osfling to
claim 3f \Aﬁgggh?‘gggﬂbiﬁﬁmkﬁﬁiﬁﬂﬂﬁdﬁaﬂdOfroﬁabﬁle(‘dd%'éllé%o? eﬁ%‘fﬁgﬁ‘géﬁf Othd;lt abl e
cutter forgansefact o predicschecasiirdedeease h nikitlsidnbeing as i hegpitbefordr.descoibed ng dri | |
bit nmanuf aek gﬁ?ﬁ‘ﬁcﬁﬁﬂ';@ﬁc’f&’ém@ zfgg g;tfq.r?rﬁwﬁet%ﬂe FCEOPBIHIE 0 claim |
or the mef R B ABYGiabictleddnkss ! O 8. ) & M. MBEHEI dnSRol a5 EhRE 2 ar eas
of thess 1G, T methdBiccaraR@Ediny@f Elains| doFmOdNNEE dcbrdegtid ey ofeBlimile cutter
sur f aces i imedivhtreinyaid thha tiratinrogwrists tthel lsand substastialiynes dgreinbefoc ng sai d
earth disi h‘tgéﬂ;c‘}@jn“ﬁ g "e;(ggﬁ;ﬁ‘“gctﬁrgg i ged’gg&é‘@:ﬁ%"‘w&] |gc§°'ée“r°é’néé bt® 550 to 4.
The net hod,a&eia"de Rerd ﬁnéﬁoakfﬁ! ardl? ed_861 :

65 25 g4ocobpEiisipadorniee Bt qpsiciohg ffoor B Ng GERYERICGARTER & COMPANMIL t er

accordi ng te@petaairmogprefilucelaaﬁlﬁﬁeémgféw cut t er Chgrt ed%&?ﬂér gentsearth 10
wher ei n t h&T&traddntied iR 98 Pha¥ i si nt etEPISHE PERARICAIY df acing a
gage boroni zedricase Hesmgsqtty'hi;mioaryrcamgey ot CS06 Preg, &amiﬁgam@p K6t he cutter to
define means f dPbistsd OTREIE™ YUty AT AT i Al g 198°Bn" ¢ ﬁé“ﬁg’r"r‘ of a bore-
12. The method of manufacturing steel 70 30 hol e; carburizing at |east
said teeth and said rotatable cutters for earth boring bits, the gage
surface to produce a carburized case nethod being as herei nbefore

descri bed of selected depth; boronizing said wth reference to the

acconpanyi ng carburized case; j aid drawi ngs. carburized
case for sel ected hardness. [IUE”([JE gm HIHL@M e cutter for an earth
75 35 5. The met hod accordi boring drill bit

according to any of clains 9 1 to 4 wherein said heat treating conprises
to 11 and substantially as herei nbefore hardening and then tenpering.
described with reference to the 6. The nethod according to claim 5
acconpanyi ng drawi ngs. wherein the hardening of said carburized 40 case

is perforned by quenching from a GERALD CARTER & COVPANY t enperature
to produce a martensitic grain Chartered Patent Agents structure; and
the tenpering of said Agents for the Applicants Printed for Her

Maj esty's Stationery Ofice, by the Courier Press, Leam ngton Spa, 1976
Publ i shed by The Patent O fice, 25 Southanpton Buil di ngs, London, WC2A | AY,
from whi ch copi es may be obt ai ned.



