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TREATMENT OF PROTEI NDEGRADATI ONDI SORDERS Rel at ed
Applications [0001] The present application clains

wonrimriotsgsunder 35 U.S.C.  119(e)  to U.S. provperasalos/010775

pat ent application, USSN 60/ 664,470, filed March 22,
2005, which is incorporated herein by reference.

I U L S oo,

Institutes of HeHEN ¥63UREThe United

—

~States governnment may have certain rights in the

“invention. Background g.% Vg Iirs)n [ 0003] Dynam c
cellular states requir ;efficient mechani sm

[T

of prefef o thalRRRMibS Mhe PRAEA in6&lion rélbRs BESAY to a drill bit shank

dependent on protein degradation due to continuous ]

foe rdtaryydeill bitg fortrdridmguibéerianean farmdatidns endtowtary drill bits so equipped.

rearrangenents (Adanms J asone: a suitable

antineopl astic target. Nﬁ%aggﬁgégﬁ'er. 2004; 4: 349- 360;

| ncor parAlel RA! & t?%'QXI b&hHPIANGE Inclubiea Bt Bb&PSLHRd 84 hardened

t he aggresone are e two ‘principal cellular

stbel shink lesvingw direeidd ipin conneetionl fou btiachprentheibit to a drill string, and a

cat abol i sm The bi ol ogy of, tgﬁwproteasoneé;s . h

HePnCHsusinee i fher] TFHOM GRTRAING e SERCINTES JOF GPftg info an eart
0 Li%RSbif £ Afed-Lutlth T 5081 LERAS 0N or drill bit, th

W%ﬁ%ﬁoﬁnéﬂgﬁégﬁﬁs%gﬁd ggedt ﬂg&gndgpl asrﬁé)c réet [ cﬁrl urrln e

GtfRlg struethey Snclade a pltralityasieutiihe efpments formedl et ddast hepart of a

roteasone is the targeted degradation, o . ‘ .
SHFESFisameis igh GUel AS PolTHESETHE SlBTend: 2 Rgtary drag bits employing

%ﬁg&p@&gﬁﬁl@ %Eaélﬁoglmlo 2 PR LIS Hai 1R b\ﬂ?%:oged for several decades.

rones, proteasone’conponents, expands

TypicsiBp tHedet Hody piag be &sared of stbélportd matriarof pardtperticulaterneatsrial such
associated with certain pathologic states (Kopito §§
afyresemeabide (M QInBlratsdgyiia hinger, ggpesal %é@gf@@ﬁlt Lo ~
Tr end 1. Bi 230k TRl ; j:
my e e B0 R AR Al SRS Bl rom
tdvad stqittoal @gired shapee RadiNF0Ad 18hgitudmt lypexadreling blades, internal
catabolismis a hallmark of cancer, and is inplicated
aterqparses Kayidelivery pbdriling Sridde heitet faseotnt tROgFRpiqal atures defined

eqgradation of t . . .
LA g AR AR T8y ing g comput
Eaftled, AORBads 3AGhidéiol.i Hakl-facingtfedreligting abrhgion during drilling is
reference). Thus, there is a need in the art for

vsualy wppkied foothe bitdfaessend torpier gijispl arcanmlrtha Rt G¥icsios and cutting

t abol i I '
FRL AR PR F et LSO TRRS o A Rt o
HRFDE It Suiting@leBinientl pocl@tahadhiingdahérehy SA fstdnachining and hardfacing,
conponents. Summary of the Invention [0005] In_one

thepéidrody niay bencenned tors herdsnedssesl ghgfﬂqhﬂ@@g@ﬁhqea@ghﬁ gpngection for
Segfgahe i B aPinet AL GHERBR: MR RS Rplr gpairecty o

aamcBil &S af thedidia ead ¥ RIS stridy roeesh 4thes §8faca by a rotary table or top
therapeutically effective anount of at |east one

privt.ei n degradation inhibitor. In certain enbodi nents,

an inhjbi.tor of.1he prateaso LS _adm nistered in .
conb Matrisnadit B B pon pate g i bBiHory of a matix of
ﬁﬁ{igﬁhﬂﬁ%{fF ﬂga'téi‘ﬁ'l‘ﬁéoh dshEnddt @iBlde estairad vaihith SAHERE mold and
'S cellTular proliferation disorder or a protein _
ilfiiosted ivith alibawier eenerally pértdoppdraalloyt Heast edsinibeated sand, graphite
groliferation.disorder i'S cancer. La pref?rned bl I .
1TBISEFTRENE T, iRoMmS IRSteRes. dUHSIED Gabignagiclasper fexible polymeric
mul ti pl e nyel oma, | eukem a, |ynphoma, breast cancer,

| ung cancer, ovarian cancer, prostate cancer, and

liver cancer. In other enbodiments, the protein

deposition disorder is WIlson's disease,

spi nocerebel | ar ataxia, prion disease, Parkinson's

di sease, Huntington's disease, famlial anytrophic

| ateral sclerosis, anyloidosis, Al zheiner's disease,

'Y o I D Y - o D T T T S - R
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are susceptible to cell death upon inhibition of
protei n degradation. [0008] In another aspect, the
wonvwnbsssh provides a nethod of treating a subpetius2006/010775
suffering fromor susceptible to breast or ovarian
cancer. The nethod includes the step of administering
t.o.a subject in need, t.hereof t her apeuti cal | .
R 50 SRCD SRS GREAL HBLFCEes RO PRIABYS BF delivery of
b P ALRPY AL falob vty fHEdcREls Y JdeREE, Hidges, lands, nozzl
‘gglé%%gt[‘u ble to braeasttﬁﬂci)lltr;g %\Q/glfi an Ccaﬁcerﬁ [Odog]gelsnal)}est nozzie
aparities judsyets tnd other axtarealttomrgraphiv/icatmsesaf Hetrhattx gype rotary drag
assessing the efficacy of .a prot.ei n degradati.on .
bl SOP WY hes A arPaN Tpteial cBRPriSRg SR SR 97 iy relatively
i hiM1 %R bRk is typicall
ﬁﬁﬁ‘gﬁg‘{“%gé’?‘{ya%ﬁuﬁﬁﬁlﬁh ng a th 3?%833‘%#@%2‘?’{? ef fecti \}Setyplca Y
dispwsed withirathprbit bld ptégrie dafiliration ahihsithatrixtmoatetial, the steel blank
subj ect; and determ ning the one or nore phenotype ‘
farmme a0Tion of the meE-H@e setapidiag A ﬁ?dm%pl}aﬁ%npﬁ@g?@h% infiltrant
: ini i ill bits, th
SRR N i, 300 LSS RS SR Phody WL bics, e
eginaghed biobodynkialthé maclhingtdé biank, myy0ElRtured to/2hardexgetdiségel shank
aspect, the invention provides a nmethod of .nonjtorjin
having Bypasied o connegipLEqr SBRITHE @E‘Egtt@ahmme ahpfoof 2 ownhole
xﬁgtt%'i Stscﬂ%tlg RGN EQiars Jife El@fapé’ﬂl (l)frlicclrﬂfj&ﬂn%]ﬂﬁaté& &itfe Qlrface by a
etermning oné or nore pre-treatnment phenotypes;
ey tibkd @rtbpdrice.t her apeutical |y effective amount of an
aggresone inhibitor to the subject; and determ ni ggtweenthebit

one oFhuspineitheratst hostycor anatds-tyne rptant drdl bite phigmey

] t i i Dhi hi _ . _
IR O PRI LRI MBS s
®@hhbaraymef daaaiias thierxistfikdatdnoT the at Akgimert 00the xis of rotation
a yet further aspect, the invention provides a nethod

isneledonsiethaeptinmelppenideni i bViNEH of Brea GIPAAHGE Shthe operation of

R U o g BB SRR i,

Sleb@ting SleM@nOPWRitivns AP el Prddiced forods thérenmt Faeastance, so-called
adm ni stering a _therapeutically effective anount of a.
‘antrehin” desjenuutilizsis nraferastiablatera) fpree dirggiied sqward a pad designed to

55 SEh 82 BBy e SRy S oE g i "Conventionaly
Begdadadinestidn s Bedémplohal initwedaatiictypebit bodied arddthe hardened

one or nore phenotype Is an indication that the
tiaglrag desaribedl ikwloye dedaihbgreinkelp®yor abl e cl i ni cal

respo treat.nent with a pr L. d ' ’

i nhi b%ﬁ%[a@éigjlﬁﬁ%‘a Dl e’f“%’é’%; 8@8‘%@%@‘?& éiéga formed generally
ATBRTRSo thd sl dbo e AT aflehiieial maiH xPiyp@drill Bit 10 includes a central
preferably selected fromone or nore of tubacin

lougitedivel kkisé apd bprsuddberethamebifor pertyrieatingsirilling fluid to the face of

e SRR B P i P 3504 7 Rsntygppnc. o mos

i@&&i Sh8RAc pDFLryYRfkhe dmAd @I RRDOFmEEsEbodued to the bit face
ereiln.

Tubaci'n,” tubaci n-1i ke conpounds, and tubacin
dieirigiafiltsation af thedusloodybétheimally, $ablp BDSrs, commonly termed TSP's are

SR 0 o 5 P W o
ﬂjgé}@%ﬂcaggﬁxg{i'r{'ed July 17, 2003; each of which is

I ncor porate erein by reference. [0013] In certain _
pr ef eTheshnesiiuhampefemet, sohmalladbblask di¢samnphsog edypbelysiuctile steel

the protein degradation inhihitqr is a ca u

may Alsp Rrovigreinigrpal agipfprserpent p H@&éﬁ@éﬁm}ﬂ%ﬁgsﬂ&ﬁ@k&# may be
NR; Yis O S, CH2 or NR4; i and Ar2 are each

i ndependently an aryl group; R is a |ower alkyl group

or an aryl group; R2 is hydrogen, a |lower alkyl group

or an aryl group; and R3 is hydrogen, a |ower alkyl

group, an aryl group, an al kyl carbonyl, an

al koxycar bonyl group, or an am nocarbonyl group. In

. .
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Quantitative analysis of nucleic acid is used for
exanple, in quality control, gene expression analysis,

wordicciakssfoni t ori ng and di agnosi s. Met hods ar ePCT/US2006/010775

descri bed herein that. significantly inprove the
accuracy of these neasurenents, opening up new

0S i Lk

SRSk R 3 A0 B S o AN
thebla%edhrigtihfkstibo maguRtialla gl it seluntteriilsa Blank 14 may
nucleic acid sequence in a nucleic acid sanple. The
eomprised aindderl of Abulasshrpe, oh aayca felbeconrlee i gontiguration and
t amount . of | C i ' ' e .
R B oS b M B KRG80 e, T
Sofrhabansesngets hepbe sdirpallyweelfied hto loagididingl e formet evithin the
nmet hods rely upon a nethod of m sbal ancing a PCR

tubaler pastion whelank ke FhsddanloH ansl othespasfaress mentionpdabove may be
o & peRaP e drrints Wit BF P Lt Rt fieMboay. The

- plbhlf @1 6Rty B hEkcBeS IREDIt BB8Y hRfkiand upodesblieg opiedicbsdy after

in-the reaction, which permts sensitive detection of

mfiltratonmif thegiigstnenatude with thedbindes ima Sirageeand the ethardgrgforms are

sequences in nucleic aci.d,saml.es.l.n one.e [ :
RRONS B p by e oRE o RERG *aclk PR ER0 pfflto shank 16
B Q%) 8edrdaiad cRBRIdnSISSas sl 48 G 20f Comengenalyah thiinuous weld
products in a PCR reaction that include the origina

mey befarmed betveeyshenk d 6 ehd blank 1 4sThg shank il 6 twjcallygsformed from an

I nt. nucleic acid seguence, -and.ihe o .
SEaasie ApaelInge SRR ABETPT ﬁasﬁ%& thag sbot 0.35%, which
r%ﬁéir&&hé RhEXCRSmdPlarik THE! 1R frelfied Hos ko' eldaiy. SSignR NGancludes
that is conplenmentary to one or the other of the first
mpered duents IPGRqbitiedwt the uppertpostien therpos faygontagting the conventional

e pe A fo B AP DS bt OB ARRLRlef thRads 17 are
ﬁJﬂn@%ﬁﬁof © u&h it 3Lthle Shddkel 616 Xie FANER; RGefors B!;?)pef dlignment of

pred nantly forns disruption sequence pairs
thershanli hgwith thentdardk t41is quiticaler and to one ‘or the ot her

ngt t Eg*@rgg?s}h%?vla ééctétﬁgl}lj Clﬁ)gl:/ & @ﬁ%sﬁt@%—e‘%ﬁe{ @HL@& ff%\}iﬁgnz?&tn\/entionai
SianRnd %n?‘ ﬂﬁlﬁfr.@t@s .0 TRLBAR Betvidden tReshdhis { 621d Bitbody 23. Conventional

sequence roducts generated by subsequent extension
anaixvypbalridiidet] swhides haintomal e 47 genaraliheantaredrpbant ghe central

Bt Rtione Shedph. cthonb i MAiss FRTgHieRd 1 oF PR pigit o a dril
g@ﬂg ?ggtﬁ%ﬂ%levng b Weg edg SpRMPEHERIREREOMBARL IS hitPfightening the

tran original (tenplate) sequence wth
apbredalread camectivh cdheeet thanasixadll hitdil agd thesirilbstdegi(not shown).

ST Bt SRSy 1 BEUEL RS EREEGb anyaan20

i r. T TWe] R;ﬁ{lj% Flvi RRIHENSR facing surface
@Eg"‘%ééér@?‘%"? y?? 1@‘2?@% agélolggu@tg J[?s p od%%edn?e% si ngl eacglrg
Baukbe it biebsliyd3faaahd shadlti6r m ned by which of the two
PCR prinmers is conplenentary to the dis

sequeRie. 1Dshews & epnentiond sicechgedy diil gﬁ(rj%ﬁltnlﬁﬁlgaﬁlpt body 44 and
gferrgalnalin)F% g{' g’e'sptg%ﬁ!lg ﬁglgtglse 585%%%%’[92{1 a%ﬂ?ﬂ 0 {rﬁ\'s%@% l% Wg&venﬁonal

n anotner aspect,

PeaVbiOrdiay BRiI0BKi300nEmEe shaRCR M BSESg anftdaliéd abirention 37 for
in a reaction mxture by |ocking double stranded DNA,
conmsaie toradril ftiing whgreimhe e is aikfireg hyresld AP o thebit body 44.
anplification and thereby the detection of DNA that

was doubl e-stranded at the time of cross-linking. This

bl ockage of anplification cangspernt nore sensitive
detection of the products that were not cross-Iinked.

The cross-1linking can be acconplished by, e.g., UV or

chem cal treatnent. In another aspect, a nmethod is

provi ded for determ ning the anmount of a target

nucleic acid relative to the anbunt of a reference

o o o o o o o o o o — o,
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Figure 2 shows a schematic of how to elim nate double
stranded DNA from a subsequent PCR or other detection

woeaml 1035 usi ng cross-1linking. Step 1 shows thecCcT/US2006/010775

presence of a sequence in both single stranded and
doubl e stranded form Adding a cross-I|inking agent
giﬁga %Pe doubl e stranded DNA together permanently or o
HiRpdy et My ake Fyry Hpdarendi hayingsrpingreiennisiciontemtying formation
Jo (V1) RenbLiiligyperature step of the PCR cycle '
(sté%ﬂgg. % 'S b#e ents anplification of the double
DNA eAgmaylby sé@hn FIGS. 1d0esl 1Rin hiafuifactukiBg Sitlitg b énatrix-type or steel
stranded DNA anplifjcation, selectively. Figure 3
igtasy dth Bife Shanlpts ajfixgdig pdithods. hadditiopgin conventional welding
> . . . _ |l er .
SFPLEL LTINS I APk St MU S T it i
¢etrborpdiiui yedas iob hizheShe aBous 0038%6,ts06h 54, @it dxagpleabe ATST $140 steel.
engm ¢ DNA sequences one would like to coggare

t ,
Thereioes iechrmland i mas de pesferebly Tpdmatsd inalost ST Celsius (700°

h I e reference uence havin
BN R0l TR Wrable ERABA TGRSR bedires may
dsippnal theyd 88 shhnlPSRveltb® s eulit $o8Ean thotefidpitae Wflthe shank
roduced. If after this step one adds excess C and

be p . . . : .
1eaglies AR2Celgius (RO0F Bahrenhsify thepyriding prosediyrp may be intersupterbuntil the
' t he conpl.enent sequences, | eavi
ebER e Ptedtie, e R, SHLmut R >R e cremapiF subSequent to
dulisiechused byl Jith@ bvelicatin® lor ifRleRhAY iheitsdgy oPHReNafIE MBE SRId may
prinmers. The single stranded reference and target
qoatipraframcahsteniidlyihbsanet ciecumfersati#l nosition agnecutredrat initiation of
1B@h&a Any unpaired reference or target tenplate wll
e n single stranded. Step 4 shows what happens if" .
t he doishiPatent NaN6a a6, BbY\distlosés) 5 HisBlsfhe RSt 8K ibdied bit, a
only has to happen on the C C and pB/ pB' sequences. If

shrek wekied| th kitery biteody dhatprofinedss theseinafdewever.ghe mating surfaces

sedi Ly, di b forned usi
R FRER e SR Rey Mot g 6rdE 1o et ect ol y

t he singldaich, 1A dRHeitaP! 2150 678k AS] IS a EhuSiil-At Between a
shows a schematic of an enbodi nent where the

qittinedhendl ard mghask. Firthed diibl dischosesithaeitie tipwbtheshankanayshave a slight
Jc%loweqqpﬁ)ﬁhe %Qt%pti n fﬁéhe si ngl e stranded
CEMDT APEs OIS Hg® Eﬁiefﬁ ! ?ﬁ ‘e shows a possible
sel eqt iaR Hbn RERMPED B9 Be fifVertdts 1HR8EIn ARA! HS | c%nv!hﬁi%ﬁl threaded

forward primers A and D were already found in the
doppeption drepivecnatbe shak dml ISaelp mhyafenpiatpunmdeiratde dtré¥sesawithin the

N T e -
A8 fol&eaiRhlidimdnbBetGas e shattefddaulie. BlkiRRdeths been observed

tenpl ate shown on top. DETAILED DESCRI PTI ON GF THE
thagvEsoriventioed isingld-pass weld\betveen theblkeink and shank may allow or even

" pol I i de" or. " | ei id" fer,

Db O 1 ot e o e acvanageous o
DR SRl & E%'Af | ih§ Ad i
SRy e sl oyl LR g e i oty
and el reed iegistsi for poim@dvéy stank kosfifadii@s for usg irofaprit@inghetary drill
5 position of the pentose of the next. The term
bltﬁolynucleotide"‘includes, W thout Iimtation, single-

and doubl e-strand i erm

"pol ynucl eot i de" Z@Iﬁwgﬁg‘my@?@@ﬁu enbr aces
chemTdelpryseneinzamidhipgaitiies OwellBda3b8dd, p@uiaa%ﬂip&émn@table shank

forms of polynucleotide conprising, e.g., . , )
cprfaguraiéniiparteyletissuitpble fersetanndnild bitp ovh}tsmoyﬁwﬁhm MY be tailored
one or nore nucl eotide anal ogs. A "nucl eotide anal og", “
as used herein, refers to a nucleotide in which the
pent ose sugar and/or one or nore of the phosphate
esters is replaced with its respective anal og.

Exenpl ary phosphate ester anal ogs include, but are not
limted to, alkylphosphonates, nethyl phosphonat es,

o . .y o s
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As used herein, the term"chemcally nodified," when
used in the context of a nucleotide, refers to a

waualeaotdsse having a difference in at | east oneCT/US2006/010775

chem cal bond relative to a standard ATP, CTP, ‘GIP,
UTP, dATP, dCTP, dGIP or dTTP nucl eoti de. The
chem nodi fi cati on" e refer
bt e oo Bl OB Sy R ek L s i 8tiguration, the shank
}nﬁ(} %lfﬁgfl?é e0nhiatisl }ﬁwﬂ@ & BB i GlemVth& is 1éds Bhan about 0. 35%, for
osphodi éster |inkage. As used herein, the term:
é}tayl’mie ciinZeliST 6430 steelus S #130M@Pestesd Such meoqﬂg)asatmalmay enable

B Br R APy B B L R SRRt o ssepgppt shan

| f\%ﬁteﬁ%ﬂ;r QQED R giﬁ BEiVGRB, Ca‘ﬂﬁ'pih%”ﬁ‘éﬁéfd 1HUé“ﬂtﬁ)9t b&ﬁé}nplates and

en the strands are arranged antiparallel to each
aidmﬁrpassicb! arrhethadbf oreldingla sheksttrugtvge to apotiiporaofch hlabodmvvlthout
e., thestrength of the association between
E‘@h%%l"@é‘%q ﬂ’éﬂgﬁﬁr%ﬁ‘&f& i s inpacted by many factors
wel | Ko b &fﬂg iy V\ggeéeﬂ‘e Vé’ﬂtf& % S84 §8hObhank in relation to the
conpl ement &rit etween the poly ucI eotl des, and the
it bodygar e adcotnphisiedrigi enpagementivithpered sunfiicesthesof. For instance, a

af fected by such cqonditions as the, concentration qf

Gapicd surtsee o dente 06 thsrshaRInRRY Bo AUHRRASS 5 to migiingly engage a
Q&ﬁgl‘rélﬂlt% ! %Q@&ﬂ&fgt;a?% Iofzjlﬁ%%l%s {S‘fi’tjgﬁ gﬁll?ﬁt 15 k ) such I&? on a portion of a
blank ﬁﬂthe@ﬁsd bifea m@lrymnypé enbor dey slltahl'eqmrtla’n bf e buﬂy ohthe case of a
results in a characteristic neltin er at

geelibedy pyé*tﬁ,lg.cquqn@rec}g@r pgsitigngsdp q'ﬁlo eéfﬁtoo gserrl? invention is
81{1}/1{1]1*[’ %Hrggrticﬁ At B gre‘ii% fgééb 51 &l A8ny Sﬂ?@ggfgpﬁrmay rov1de such

ynucl eo ans at t e two” po eot |

f)@d’lﬁ(’orﬁn@yﬁﬂ agesthaande da@i’ddl quafaad irely H&)ebipldyedndfetaphregrsurface or

stri ngency condi tions. Hybridizatjon requires, part
atue ApH %a@@qv@hwre&%@%m%ﬁ e b@)@é‘?‘\ﬂééﬁ ‘ﬁ‘é e shank and

‘ Q@{) mg%}lﬁ{i){l ggén\;eH%na'PX{%ﬁlgf é%ﬁt}%@ﬁg ti¥i&etween. q%(emplary tapered,

el1s saldto no Ize to anot

B@hﬁl&ﬁﬁh&@ﬁ isGifacek thalBansbd Bz&;ﬁlytfbﬁﬁﬁi f@ impberhdrtationnef the present
sequence conplenmentarity between the two

meymw@fip debopdimiEtANSURess @émﬂ%waéwhﬁﬁwsmwwal surfaces,
t.hat .ng hy [ t eot i des

bt RSt FRRIRERIERTLE At 4By RRCKANE, OPL 0

" specid laﬁdlﬁbﬁ [ b GhAELgaed weld Fﬁfcsdﬁre thie bbienghlaygd wherem multiple
@NFIeX|ng or hybrization of a nucleic acid nolecule
dea) cacemfageritiahwelds peglaéﬁedfr%@@@mlém&wal ?rsml%l BOSIUOHS Sucha

g@bcﬁg{)%e%{ﬁgetr al ogﬁg&rﬁé&ﬁ {%g? élé%ql oq%ll ?ﬁtﬁ neaﬁghrgeﬂ oﬂﬁétvxlré'i(fed assembly

nuc seque
68 th @Harke i thel bie BodyNBy eh@éﬁzﬁigf bf‘ gﬁ‘llﬁﬁmzmg ﬂisdjrtim caused by
stringency," "high stringency, ‘very high

sonven‘gewd wezldmemrb@sses anptber wﬁdatmléiﬁspaﬁ%we}mma&bé formed

di n _.and
BeretehRp D ARG Bt s BRE offgt o immeditely
gércécﬁﬁ%lvs}:e)[cpbﬁ’%ﬁﬁt%ﬂ Jircwﬁlf&%h'ﬂleﬁ goﬁh@h@gy John Wiley &
i s incorporated
her ei i obylstaef:eraeﬁ’ms’eweld ma)songmaﬂeett 9 ﬁrstqwetm@ and¢xtend around the

nonagueous s are described.in that renc

ST PHRCTLAR Oge cesg iR a sgqopd ROFHPY; é‘a??‘f%ﬂ ¥ ﬂ&fatﬁ%‘?{gbe formed

i fteB brigiflae® DB AbGafiRil OhloRie Chduhfintil | RARIEY than the
7att ofi Condithons i X sodi um chl ori de/'sodi um

CIrturafe&r(uSBEéQMm@bomt oft 8ife, ﬁlstWbldWESilﬂsgquembWﬂh]Shﬂmﬂaﬂy, may be

0.2X SSC, 0.1% SDS at | east at 50C (the te eﬁature t difh

formegerhas caglnsuhsequent ws@éalglleﬁt%@ qirshmiferanid! POyHan @%ﬂ 1ers

conditions); (2) nedlun1str|nqgncy hybrldlzatlon

conditions in 6X SSC at about "450C, foll owed by one or

nore washes in 0.2X SSC, 0.1% SDS at 6Q0C;, (3) high

stringency hybridization conditions in 6X SSC at about

45C, followed by one or nore washes in 0.2X SSC, 0.1%

SDS at 650C and (4) very hlgh strlngency hybri di zat i on

o s o o 1 . -— 7 NN N~
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and nodified nucleotides, in as far as the above

requi renents with respect to their ability to
woyeiidisse are fulfilled. The terns "conpl ementarg$2006/010775

"fully conpl enmentary” and "substantially

conpl enmentary” herein may be used with respect to the

base matching between, the sensestrand and the C .
feom iltsepreeeding HRl H PTIZINGHIS PESIEER.a TacnentiBbeIeHG the originating

hybr i Al t ) ' [ : : oinati
rdtitbadp fevbHaichs SR SRR Rplenscdl B inp o B Ridatil orgination
pobbARERE Breceding Gelibly badwedboapPErSirideabstr B804 defrees

"subst ant i al I% conpl emrentary” hybrid, the twp strands
can Deistspeaificatly epriemplnted that the biepkgnd-shank eenfigueatignacepding to

re ut_ pr.ef erabl ot N, ] t . .
bRty PiGLARARS iR R BRTpE ol S DG PR roaming
tb81s BYDSthel BBl R EasGRlidisté AMlisbats el biis.t Aeusedhbmils the term
descri bed herein. A "chronosonal abnormality", as used

“hit? ehenmpassasradl afghe fyregring diilling stmctures, pRathehpeelar mnapx-type.
{ { f. f t { it

I@{)g,eﬁgt%r; u{)ﬁeggq%t bli?vee\lc} ﬁ@ﬁ?%ﬁﬂﬁgﬁé? 33()3 r?gg ggﬁrfigﬁggs'ﬁﬁh% gfr steel or

rhitEkUGESotdY trdgDit @hd nhayi Beshplied tohehLy depshitsribridatedrtsy, various

dupl i cations, rearrangenents, covalent nodifications

roethpds: diis Airthei eamtgmplated thet therbbankand shankicanfigurafiongeeording to the

The t hods descri bed .herein are ited for det A0 WPPIPOE
RARRGb PSP B CFEEL o Ut o s HUGHE efhbie”as
uskd R8BI drRbmphRbadhch BSeRIblies. Tur ner,  Tripl e- X, XYY,

etc.) and abnormal sequence count (an abnornmality

where only a paBRIBF DESTRIBRIONHRF DRAWENESHt in

abnor uantities). The term"ol.i gonucl pde” .
ot i 15 Y stniiha %%Bf? Edycfion B Rl d6tary drag bit
deoxyfiP R4S StihdeRenRdtY sid¥créds RebiHaP Ak d€fhe conventional matrix-

preferably nore than three. Its exact size will depend

typorotamyag FEtstoma imlilGh]Ai n turn, depend upon the

ul ti function. and use of the.oligo | eotide ..

ai gﬁ?& ost ﬂé’éﬂlﬁgﬁ%ﬁs%°§sfﬁe{’%‘é“aﬁré%“g8g Ui, S5y bit body of a
| RSl pOfdiaY dkiy 8ig 600 nucl eotides in |ength.

élbﬁlg@lltlt{ebrn%wr@p%ri malr)" a?puieggd lherei nrefers to an L

ol i goRIGt 180k adiele crsestaionalodenw of agonvgntiendl sigeldody gotary drill bit;

purifjed restrictjaqon digest .or .ptoduced synthetically.. .

P e 288 aBrbabideopsroanal gy o ficsiank api ke drofibit body

5@1{@%&%&1 gagent nucleic acid synthesis. The primer

may

e either si'ngle-stranded or doubl e-stranded and |
nust BES. QB fsi acpaztiall sydd cmsp-seotignal véew he well s laepnirtial gide view of a
t he desjred extension product in the presence of the
%1%%@%‘?!3’6;%9%P£atgépre?ﬁ‘§1’éwn1 ength of the primer will
depengrdpop 18 iisfrak sQiematichG) o of iy Rl ihié PassoRelanal welding
pol yneri zation tenperatures, source of prinmer and the
et df usasteschvinventanpl e, for di agnostic applications,
dependi ng on the conplexity of the target seguence, .
Che. oG der Kb Ira@HA rsmgs 9 FRSSNTORE. 50 different
%Bgdiglléﬁds %‘ftiﬁtgﬁgce %ﬁ@gﬁ%né betWR¥n ‘F“Bﬁt‘tf@)!dgl ah&Wesha®{ of the present
nore nucl eoti des. e-tfactors involved inh determ ning
inkentappropriate length of priner are readily known to
one of ordinary skill in the art.As ysed herein, "an .
i ndi vFH&id s arsé%é@%wpgaa()tﬁﬂ’r?éﬂl kif; apcording Lo the presgut igvention;
non- h subj ect .as. ol . ‘e
Vor't ohiCGir SEp peSdgel Ay B T FTBary 88 bEG AL SPinyBation:
&k cken, a bird, a nouse, a rodent, a primate, a fish,
a frog, a deer, a fungus, a yeast, a bacteria, and a
virus. The exanples herein are not neant to limt the
nmet hodol ogy of the present inﬁgnti on to a human
subj ect only, as the instant t hodol ogy is al so
useful in the fields of veterinary nedicine, aninal
sci ences, research |aboratories and such. As used
herein, "diagnosis" refers to the ability to
denonstrate an increased |ikelihood that an individual
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sequence which is conplenentary to another
pol ynucl eoti de, e.g., a target polynucleotide or

wanaoichiessss! i gonucl eoti de. The probes for use i RCTHS2006/010775

nmet hods described herein are ideally |ess than or
equal to 600 nucleotides in length, typically between
40- 600 nucl eotides. As used herein,. the rase 'paire
pr obeBIG- 13 ghaws 3 pasiigl fpopess-segHenal Ve ﬁg&%%% and bxtdbody as
%% %h?ﬁ@dS ith or bound to each other. Paired probes
an be bound to each other by the association of two
bi ndi ng PBESTMODB(SFER GSRREENGOUTI THEIBNVENAION |
herein, including, but not limted to binding via th

e ..
f or maFiG R Aoflemelt perriah e1ags-Rgabionalsviewiof gralgx-pps rotary drag bit 110
coval.ent .chemical bonds, i ndi Ni T .
SRERUAR R PR imPARAE: R MR FLY udes contrllopgiadinal axs

SO QBRASHESh Bote DI ¥ gonelds didpakedr Shadki [ Biiniay & dondprised of a
rel ati onship, but al so probes associated in hi%her

owatboial having 4 el egyivatentof less than abogt 0.35%, sugh gs, Tqr.egample and not

%}é;%ap'#ﬁw&%{ﬁ:og, gnlé AeI§I 4@?(? étg%grcgkﬁsﬁ%)%@%%%? %Iég glayoifnclude a

thr&RI6Q Pih B68REon 887, |29NGod& ihhiRe baf fo? dofndotiono @rdrill string (not
| east constant for a given set of probes. An "u [

| "unpai red .
slrooty asiveelhapa bisdr¢aker surfage 2] fpr pysembly agldisasgerpbly thereto and

hysi cal |y assqciated with or t ek 1(.€.
Bt SiBharnRiRd 1% Mt feflgoPdth b SefR BTG e o carbon
SduiVRER oREHH 1885 thR fout 63 35%Suetsgs fdiekemnple, lebethph hisar 8.30%. It
"rendering hybridi zed probes resistant to detection”

aildi alsp b dppiepigted iy tease wf otstinary skilksindhg art ghagtheanaterglselected for

refer to e treatnment af hybr.dized. [ ¥ .
b SRR Gl ooy BB ARG vtimate

phcl €ltfendd Hdd elifmiuR InpR): ResheaniiapRdot @ndigibaedncountered during

unpai red probe. By "not substantially detected"

d" is
deling wittatotmyhsiragibit d 40.0Thp aforemeiansd AISE dhikend AISI 4130 MOD

D=0

.regﬁer then1h Si.s ggt 0_de e%t%ﬁnscontribute | ess
SRS PPESSS T8 OB P BTV HCEYIOPHAR 206 of the signal in

the nigheify afdatbRitiqaftaldpis Rt idIRERY @dweightiedregit that relates
unpai red probe. The phrase "rendering hybri di zed

threomsbinesb efftctnef diffextot aldayimgeleingnis pgpd, 1 batmaking plemetal alloys,

ternms "hiding" or ."sequestering" .when appli.ed.to o

SRS IO PP KSR AT 0!GP oAt ABIRUCHighy of weldability or

E&‘é&gﬁgbiﬁ‘%ﬁﬁ yglir g l@l‘aclﬂgé’.bﬁscaf‘tﬁﬁi Yupalent thafl®k @6dd R hardenable carbon
e

I nc emcal and U V. cross-linking of probe to K .
tiad glédy steels, efitioet]oeitamogu Fudbernas seon fioot the follpvgng equgiion, it is not

t he physical renpyal of said bridi zed or ,paired -

PSRy kg et L e cagon mh‘?(?@/eMPP#SFO-“B‘?O_“@&“W&PR& Different

g&’iﬁ lfsrfof@érﬁf)ﬁ‘[:i'&lgraed‘a%o?x dRiAleTE BPLmaRiriafl a8 REGWA irfthe art, have been
I'ndl ng pair. specific binding pair is a pair of

develdpeds Tlraprespeniventied tontdmpldies aseaf Hiffsrdne empirital foymulas for

given set of conditjons; "specifjc binding. refers tg '

CABPRiaHaRn ﬁga %%'b%#gﬁ{@p Ky ef(ﬂgpiﬁaﬁ)r}e lamﬂg for atcﬁr pn equivalent ofa

gﬁrgg%at&fi it glt%vf%ﬁh e %ﬁeﬁ@[eﬁﬁbﬁgﬁmob% ?égﬂ H&itioh, Miblish&l by The
I 'ndi'ng ot her noietles present In that environnent. ‘

Asnerioad Soeteei for Mdids, Rigiak eritthanNalyj 195, istptenpedovt a

first binding partner noiety to interact wwth a second

bi ndi ng partner noiety" refers to those environnental

condi tions that favor, j-he, ozl rasGhesl ca

i nteraction ofELMEC A e YL ‘%@'4% G @ug pai .
Such conditions will vary dependi ng uponlthe nature of
the binding pair interaction, but can be determ ned by
one of skill in the art. Exenplary conditions include
hybri di zi ng conditions as desg#ibed herein or as known
in the art, e.g., conditions hi gh stringency or

bel ow, when, for exanple, the binding partners . are
conpl ementary nucl eic acid sequences. Such conditions
al so include the substantial absence of conpetitor
sequences, including sequences present in a nucleic

o o o o T o
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acids, then the nol ecul es are honol ogous at that
sequence. A degree of honol ogy between sequences is a
wouowtioess of the nunmber of matching or honol ogeds/US2006/010775

positions shared by the sequences. An "unrel ated" or

"non- honol ogous" sequence shares | ess than 40%
\'bﬁlgnt.i ty, though preferably less than 25%identity,

i%€¥F: anot her sequence. As used herein, the term
%E"i HeYhARh eﬁhi%l@ﬁt heiEEIR pefredt;| | qui d taken froma
I ol ogi cal source and includes, for exanple, blood,
%€l inthe weightmercenpaf carporl iavhgmatdrial:d, cer ebr ospi nal
E{/Idi,d uri.ne, Senen, h;vveat,. t ars, .S | i va, and the
ok ds theweight errereth pr Uit AE B8k st ant to
AR ﬁ%ﬁ@weigﬁ RE& oFRRNBALNAL iRBinR8AuC! ei ¢ aci d
probe contal ns one or rnore chem cal nodifications or
%Tis dtewaihiagerdenbof emadivat inrtbedaterial; | ess suscepti bl e
go,nucleas cleava?e,than ‘ sin1t$r sequence w t hout
Wieistpriveiehbperesnt oF siicon ty the HAAY | bute. Non-limiting
I CHANGEPint hodi est er

%ﬁ%g?eh%ﬁé%g?the [ ncFlggﬁ%%ﬁgef‘ﬁg%?ﬁi ol |inkage, and
Y05 iptesecight petceatooupperinghe matenink, e. g.
doubl est randedness versus single strandedness over al
or part of the probe nolecule. By "less susceptible”
. 0 , _
R
mehaik 1 1enaay ReeatiBdiuakfiad in,terniseftatbom tquiealpémiasty'its suitability for
refers to the state of havi ng[, a chronosome nunber t hat
s ip gnplementatipp pEthsroressat INXHFIG nunber for the
speci :
et g iR AR Emaf R BB et 9D Rured to matingly
elighfec@npleieatiry @pered seifadecl6 1gfddt sodyt 128nthos pbeitiening shank 116
than) a nultple of i mes.the hapl oi d,_ nunbe

. t two tines, r. of .
wih serpsefie bithedy 423 andifnenge inicompmefiondwifa fapessd surface 141 of bit

b | 3o LOBE ) ' b Bhis and th
o RS P aRf bof B oSimplEioly, B S SpiRpBE 4 s and the
b1aepllRkeats€ @dbdignenthel REPBrasentCinvationnthel refesermed tapered surfaces
repetitive series_of te;[mger ature cycl efs and is

a

mypi b dpyiop Becesseribithavs ta bedmplemented g fragiogpnicphgurfaces. Vertical
v . . . ‘
SRS AR PR SRy 83 g e 151 b

bathf B135 bubbiy el corip@se vatigtaperdd tshefheeBitatol gosBdA shank 116 with
pol yner ase, and Efcléynucl eotide tenplate. On ‘

PCR
yespest todrit ey 128nE1G+2Ap¢ls0 shopvsdhag ﬁﬁn.ﬁéqntgl sugfa e 0 radially inward of

'cycl.es”. of. denar.urat | : [ .

B S PR Bt 80 TR AXACRER el 132 o it body 103 by e
DET B prev&R EBAtaSaRerbBEweEl, ToecP kedftungicy ng @ifeciqrsition of shank
that nmay form a doubl e-stranded stem regi on, separated

bl ia reletipn toeiihod d 23 meewithwandarg wHEIabfontgseof tapered surface 160 and

Goultrugin oLy ds B ePale PR b o SRR G [BBE Sy face 160 and
g%»é‘t%ﬂ sufficeUl d1 itggbtﬁé? defthé cifotiferbngal weld reddeyVE3EWhertie: weld 170,

em can include one or nore msmatches, insertions
sichiel aopslfi-mss weldetcconding tTitles prissant pivienter weaychs formed.
used I.n,, can addit.ional | onprise singless
oot ohfGy H shats Beremsiny SR siap QLo PR hafad) BT en-band
sigéd Eﬁxﬁ MeoPAtOME MEALRGRO about its Jongitudinal axis 333
REAE:'P}@%J{I% AF%@&E’[}A%%%I ME TO ALLOAMHE REDI RECTI o )
Etght-RRQCESES oAl figupe)ghrid?AR weldimgcomeoaidgneecwihtthel present invention.
met hodol o in nol ecul bi ol ogy, ,th asi.c. . .
Ratsa BoH i 31 i mhreentoalbl SUPPRERS SHogyBa voinplyding pplurality of
in the past 20 years. The prigary reason for this is
that PCR has served the nol ecul ar biol ogy community
well. It is a tool that can detect extrenely |ow
quantities of nucleic acid sequences and it can even
provide a rough quantitative analysis. One of the
recurring problems with PCR however, has been around

R Y 1 . T L
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KNOCKI NG OQUT NUCLEI C ACI DS FROM FUTURE DETECTI ON BY
PCR OR OTHER METHODS REQUI RI NG SI NGLE STRANDED DNA

wOnews/ 104835 has achi eved a state where the desiredT/us2006/010775

products are single stranded and t he undesired -
product s are doubl e stranded, one can | ock the double

R N e

H{aa YR Enesd 16§diﬁI 8 dhihoabd 3 RUBSRAUSAL kaidE awhgl {REHit face around the

er 1n nDS reactlons t hat reqU|re a Slng e
dista:h et 3l § of the retaghdréld bitdd Deindd mey inchydora pliwadity @fiputtmg element

LAYera o L1 o AL, Lyt pSecnl, VSR REELIAE cens 0

bt

. {f%ijéufl titf a%ﬁﬂﬁrra%ai%fﬂlﬁ (JnYuﬁefﬂ%taﬂaﬁ opﬁl%rioﬁ%hdﬁﬁ/ B 310. Cutting .

rough the cross-linking, therefore, is th
e]nmemseizo arechofvn fartiBusteativh whlyyadtiieyt inay h@aﬁﬁunm@dbe gﬁtnyg element

P%"r e?Sl}ng ﬁé?r tg% &@233%%0‘%5‘%& gﬁlgf’];lgl% ‘Q@% E@ﬁll&rﬁ Ybrding to the
gﬁl E%@E%EWW’H 101 Bc %MI‘M@I‘IA—\QH E5Bn eYidlent of less than about

Det ecting smal |
di3bte sadicasan AISiuﬁt:]BGI (11‘ AIIISE dlB:QMOé)IBtedr Facb\blafierd] 4 may include a
accurate quantj fication, of | ow concentration nu

longgadipal lsg%tq:q%qg ga&ﬁﬁ"’&&;‘l 32?&3’[&0%?%})@@%@9"83 gageci 17 o% each blade
gi@%&%gtag&%aﬁg ﬁﬁllilatél %%é@tsdlaﬂigf%r IBHRAGDS the rotar¥ drill bit

escri npares ative concentration
B0 aitdi tHue ingayelsd @pmb}}y eh]ymhghﬂy sgaliérehamtheohabetek gf therhdle to be

through stoi chi Qnet gtek
B8 Ighey rotm e g 1ot fla]pgnﬁ?% Shetiiakend 0, dhe 1% SR bit 310
] rfl-]l e ? 2 gﬁée[deﬁ oﬁfonr&lg b Q‘fﬁrgédegﬂfjat{a@lfx fleSothRY drill bit 310 to a drill

I On purpose lgure and the not’ati on

dske o ldofingoleandor, Beris khéwen apfitecat hin abision thepleruth 29 or bore

two nucl eic acids, .a target a reference
it el ex SR avitin 18t Ba LB e simpgcaing drilling fuid

: g‘?e%v? ﬂ%ﬁ Ao RO noVesPRE BP0t Cfa&@@f e E%dhlpfnt B through

esired sequences can be”i ncreased. Now assu
fphé,sagd's’@ﬁbtsdheﬁrnleitemdfrfgdfm @lesiuah3 I%h@tnotzbles B2 eThteaded portion 325

primer (F') for the reference has, bee difi
ey bgareachingd direetly igtafhe HersT (psytuding equsmj ﬂ’ﬁi%ﬂﬁs may bit

%Ge%kgrasu%é fi?l for 'ic?o%ll‘ﬁﬂﬁ AR hgﬁeﬁﬁ% Ul ﬁ%@t@@ I}ﬁE&ieEi?Bm(ﬁMzs of the

approxt ma y equl val e t a COﬁp

PdtatylRilIAROT IQXWlﬁﬁiltlﬁét}sﬂléiﬁmo\:thé énll stpiakt thakhak$dé engaginepBhs bit body
woul' d bind a desired region of the orlglnal seguence

383 héhe wtgedrilbpis 3a0 @t (11B)d15t41Iﬁ1§‘ 35edepided B thegttogsgiectional view
ihe reference tenplate is referred to as pBF . After

al PCR steps e..g., 2, 3, 4, 5, 10, 15, etc., the
produgiso SNBWVniiMFRY.B, Zheabpdredsureacd 390 bf the@hdri 33d may matingly
the m xture. The difficul tg}ﬁl ies in that many, futur

any,gyg]@fstaam@d sricded tleaf thy hedipﬁfé% ByRIgeigp H‘?éﬁ’@ﬂéh%smnk 334 in
ﬂﬁ&cg}e {1 tﬁatbh W}’ﬁ?ho(gp ?c%lgﬁeogerzrtlga o %ge Qﬁ.(g gi"gﬁankv%ﬁ4 may engage

%ﬁIeaI AREIcBB6l NBelER §886Ed 960 REE BBE S0t Mpedstaly beflg threaded as
addi ng excess conplenents (C, F) to both the reverse

plepicied infFIGh2B) andy bom(o@)al antfa¢dné6(} ef shasks 33 imer olomay pet engage

ref.erence and b|IShIn br.i di.zat i

BH G0 GHEh e 37 g T Sl TR ere s g dsirabitit ofa gap
fb@l\ﬁgrh%ﬂ?tofbfe aéaﬁm%a%tﬁ kPt 3 F1C. 'I}K‘t Weld flebseI39ans hy be be formed by
extension on the reverse primer wll double stran
piperegigiuaiacand 3(hofshpik 330 aml pend sultﬁtcar&ﬂ fof drecbit b¢<b’r3r?éd

to as disruption sequences. The disruption sequences

will not stop with double strandi ng both reverse

primers under hybridizi ng/ ext QJ’IdI ng conditions. They

will also bind to the conpl enent tenplates (C B A and

pBF E' D), and on the reference tenplate there will be

a short extension to double strand the pB sequence.

The forward prinmers will not remain inactive either.

They vv| I I event ual | y (aI t hough stat I Sti caI I y | ater due

o o, o o oy o, o o oy
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detected by PCR, although it is necessary to prevent
further cross-linking of double stranded nol ecul es for

woeCh6/1b#sss he precedi ng description, the forwar@CprUSa®5910775

for both the target and the reference tenplates (A and
D, respectively) are already present. One need only

?rg? hgewlﬂ&ag%'%g’l’%& g& 1 r > ( FI %&Iﬁ%@da%geé%l?q\gla]@erfzwgelow may be
kALQAT ala%pB%fd?eﬁaﬁﬁ)é%ﬁir[ W NG n{gl §4BoR) shank 334 may

recoverlngt e Co ments, rat er t lan the ori gl nal

‘tenphat £ neeaiag ha:saﬁg alcmlmmo&dn&ralmﬁbﬁ diserithen, ab(onEOBé% such as, for

create systens he reference nucleic acid th

?Wﬁlﬁf@’eﬁlﬁlé‘l%%. W@é AP APMEPL stepls opap patHya eantg{l'cgl ¢ Jherefore,
PO RAL 1R, SRRERIY AR5 Ay Fic B S ity A

IpyrtHe bhévatpe Ndigntiigahe Shipk 364 Rddr dspenioghe bmbodm323 dvel then tack-

target nucleic acid falls between and tentla %
M@bﬁnm theaassemlaly ipgeaher magyabs gecommpbishids Saan%F ematic top

refer enc

P S
AP 6 i MU 6F the el deretdrs BRD ab stidven ERIGOAB. Merpahmdlaﬂy, FIG. 2C

herein are applied can be from any source,

shmvsszgﬂmg véeve gl theyianer hsugriaryiod seldygeess 839 aq,g}ﬁﬁélﬁg pgtlp 546/ thereof as
gﬁl/%t ef(r‘:ig%t"r?(g] 42t03 4§](?ta%fiaéi40e nWe[cﬁ%n E12 %OC Ql?ﬁ ah ﬁreadeplcted as

A'sda e can consi st

bﬁﬂ&eﬁfrﬁiqlrfg@ byﬁk&és%@’ iﬂdﬂ&smgrdlarhetemd&@a‘ﬁhbvvﬁ as belng separate from one
bi ol ogi cal | e such as a tissue sanple

bn@h@gu Iégwe*fqr 1. 3eripmesrely scheraatics archyyplda 4é9>rft¥r0p 43¢ ging 440 are
ﬁgw}é{‘ H%ses (tﬁ%nq 21}(65%5 qlgr 013%1%0 c{suﬁi 1‘6 45(9 L%‘éteénr% @ﬁo mag be disposed

@Ry WRe perenaly vithih teld rRYSE 339 d@ﬁ@hdn%khﬂﬂb sizesfthe prev1ous welding
sanpl es. A nucleic acid sanple can be derived from

;plams andchithie ik of g stedding recess w.c ;Qf coBiseche losarﬁadlégl 993\%1011 of any
Pt 35{'@%8%%%{%%@&{ ?rga%r% ? g en {0 rdér('}glfﬁgtﬂégwelﬁ%cegg}elatlvely

qb&ﬁ§rent devel opnment al stages of the sane or
different individuals, different diseased |nd|V|dua

(e. g. A shaiviie BES.2Cantfiistorié 410 @T“T%tsﬁf@é‘i@éy ¢ mltfﬁbwﬁhm the

d?fegcglgpgés!séggg%g{ogg g}%eﬁb‘tn C§§X»é’°8#£’g%‘¥ !?1 01r d‘Bfe% Qﬁ)f tip 340 of the
Rl Ydcessad 39 eHREST @€ ihRrHéd hedtvest th@lfécﬁﬁgﬁ QurfAceas steaid 352 of the

i ndi vidual s subjected to different environnental
fshartkod 3, andrthé bnub«)dyoﬁﬂaﬂ Firgt wieldot danapedend aspundthy circumference of

pat g‘@i gzvgkﬁ{eglgsg ﬁrlfts dtﬁoe)ég\;flur 5 ﬁ,cpi:lgrg 2C 5 02y, or(ljglnate at
Qﬁc&%’i\éxﬁ%@ biA 409 anHtIﬁ:aBI a@w tbihiake thersdd eAlteﬁﬁ’tﬂz@y, Bt weld 410
ot her polynucleotlde cont'ai ni ng sources. The cul tured

smaypoeiginaten abe fisd evirdundianegtialr pesitipn ginddingy, tepoinaigost a second

lﬁlg‘g]‘ﬁl{n gﬁtggﬂ Ipﬁls'li!l:.}}:)l#; S?eg%{ld gbéq.]ﬁ'l 4b§,igse Shoy rvgf l%!? gﬁ@ Eg énay originate at
Qﬁcmﬂﬁ?&ftfﬁ?ﬁosﬂ&n i RbY {BhinatdHhehae SAlt@m8tively, s86oHd weld 420

or ce Intained for different periods of Iength
audyt uriginaleeatga firkti sisaenferentiel pesition eseparatedifrdm the circumferential

SFieinaionoRioR pf ti Brsted L0 by Shfeahoft U, HR0sY Trtinate ot a
sEg'o%iecn%gm?%Eﬂtfal %{{l&lper nore, sanples can be obtained
as a product o B

ynucl eoti de synthesis. The sanple
pr ef ergerefo) bR¢insetentiabpaditech A0 heiyteaseparafadoiom circumferential
source as described above. Methods .of i 01 tiqg . drill
mosTtiond 1 by aideast ehaub P&, sygreuied wgglatian tothe lapgitpdipglsis 333 of dri
and wi Il differ dependi ng upo Othe nature of the
source. One of skill in the art can readily isolate
nucleic acid froma source as needed for the nethods
descri bed herein. In sone instances,it can be
advant ageous to fragnent the nucleic acid nolecules in
the nuclelc aC|d sanple Fragnentatlon can be randon1
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enbodi nents descri bed herein, the potential for such
enri chnment coul d be advantageous in sone aspects of

woOhaermid3ods descri bed herein. Fetal cells canpraras2de010775

sel ected and obtained fromthe maternal circul ati on.

(see e. g Bischoff et al., Hum Reprod. Update 8,

493- and . Mer chant t al Hum rod. '

bRakder élth B AT isrou SpTsg oSS G Fons SEpeggianauele 0, shovn
5 tvastuen&sentfaPhosition 409

i et R e i

fmﬂ ctratrg&termabl pogfier dhg.c Reidue eesndobthll 20 niay d?tginate at a first

Gei.fman- Holtzman_ et al

eyﬁ%%tenﬁmosstm separateggyp, th b forigfistipg (rEip Ty position of the
hen f

RS YESEPIRIORN & A 0! SAETGE AHAIES: « o
tireumfzadnkiaf pc&ﬁlofne Thd dDiNA, isecont eveldid 20 may be formed abou tongitudinal

(see e.g., .Sekizawa et a . Phar macogenp

axiy 333 iy a(opggmyerentiel é&amqnoﬁqlqcts“'t%té)rétgtlp&?f-a’@t%é\*ﬂsggo?i’wﬁe to or
b

Sl B R i ot R B Yl RS WaE RN, |2

r epr egait aldd4B0hs gonatih F1G.oqY eﬁglﬁstemttchcmfekmtlglqmmen 429 and
It has been shown that blood plaspma and serum DNA f
elsp clerminates ethersate olaien ge@é‘ﬂ’é’@ tthisd eweldahtl mays maglnate %at a first

P 0 8585y 5y i o 0

ﬂﬁﬁedi&fﬁlﬁ?&&kdmgdwﬂﬁ wnatipasi dyout090°] aapmoptarmimate at a second
nunbers of gene sequences or. even entlre chronnsone

W@l@@ﬁé@@l aesiéipna EPW%r‘é‘ﬂée“% ehehawp i FI. 3Cqyiqpiginates at
I
SRRl QiBTRS Rl PO BRAE HLRUE SRR W Rgld 440 may

bhginaR!dt adhestdasanibatiahessatich e?@ﬂatddtfﬁirﬁtltehﬁlgﬁmttﬁg tirammferential
of differences in the anmbunt o

z&get nucl ei ¢ aci g
vesition of the framedigielynprereding étutd:lwe@q by at fegptgghout 90°, and may

=

, nucl e'téfagé' s%g’?r}gn grcﬁt?x}ef{maeaﬁaln]g t%nc ?\%%%p o tbb—:ageeh $rom FIG. 2C,

Eﬁ@t’hﬁfe%ﬂtﬂl | o@igirafind §¥sitiops \I9S UIS 9;1 i4geaardl 430 dindy difbahtﬂ)stantlally
Genomic DNA is especially useful as a source of tar

amnemc@tly_sldesén oyt teicisumfaence of tipAdgef weldreses 5.

?2' ?n IRRRECHT Spaof BT B hyfind O QT AN ut Qing weld nd

P‘nﬁﬁﬁg Hoki@dn i df 4 %ﬁb@qﬁent-r@élﬂefnaﬁ iU aRERBed 1S Gelation to the
|nclu for exanple, sequences known to exist in a

pabwn&rept’ttab déstance. thmbgwe@eqﬁmnm‘@n@eaﬁhmcgr@unﬁ@pm separation

kBRSSP SR 8B AR Ao g9 mev e

‘P@a%{ Aot 68 J;t%art‘éf of A€ cirbsthitrdidalof tiRScidcte EPRtinkeld recess tip 340.
exanple, in cells of some cancers. Finally, target

seque ﬂ"dlesefaiesmmuhepaﬂs avad@ giithn peesentideentionean mgladt: ghinitial weld
for. exan}# aaﬂ for d| ferential

i AP —
gesﬂofl Sl?d @@ﬂ%ﬁgﬁﬁtlﬁ% aBPR NklFrehfif poBItibR Qﬁeast about 90° from
escr | reln to & sanpl e contal ning

nlm/&nssmsntmtsctfrth@ﬁrsowﬂdamat least gbouchnetgiatiér Ctﬂtbe ﬂmmference of the

source of jnterest.Reference Nucleic. Acid
F@f%ﬁ ofwisldyigesss P39 auhgequent ‘é(amﬁ ;ayioriginate %‘?SIHS%%W circumferential

gggiﬁgfit?ﬂ%t fellpgra SEAHENEBuAIR RSk #BIGRuH R ential orlgmatlng
ta

noun sequence 1's conpared. Mst often,
pesieioe Bﬁﬂleﬁreﬂlmml}f\pfebecﬁﬁg okl dilaaudlﬁtgnc&: dfmblenstabout one quarter of
expected representation in the nucleic_acid sanp
e cijewmfarendonal thertipeB4fpele Wedd 1eeess ehte @e‘&a@ﬁei gespectively.
be a sequence that is present hn a single copy per
genone, e.dg., in heterozygous individuals, or in two
copies, e.g., in honpbzygous individuals. Were the
target sequence is to be nmeasured in RNA, for exanple
to determ ne the | evel of expression of a given
nessage, the reference can be for exanpl e, a

o o o o o o o - NA SN~ 1 g e o
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further investigated. These probes could be exact PCR
anplified copies or conplenents of the original

woeemsanesss, or they could exhibit nodificati onBCT/US2006/010775

i ntroduced during the initial PCR steps. Target probe
w Il correspond to the sequence under investigation

?;t}]rg}ty’gﬁc%sr}t%? %h%ﬁ%%o%@%%ﬁ%%&%{fﬂé@?@pe&ﬁg%qfﬁ Se.lilger S epositioning

Wﬁﬁ%ioﬁ%ﬁag_gﬁte_tsmg oPRBndi8Eh vaé e&ée%‘tﬁé‘lﬁrcﬁﬁxffﬁéﬁd'&ﬁrou%h the center
sequence. Binding Partners: In each instance, a probe
thietdof &l e otlerpides the ciegindereoce. ribliust yubstquenpwekds nwytdriginate at

hysical. pairing of target and reference prohes.under.
gﬁ‘égqcéliVﬁ cggq,pa erg ﬁl,spostﬂpélg ﬁ@&@rg ﬁe%ratﬁti Frg{n};hg prgimating posyiion of the

| ﬁﬁm@di&t@iﬁﬁel@&% i Welfby gp&u@tgy)b' Yo ?Q@d frOEr fik toﬁlggﬁgﬁé ®8dition of the

pairing rnse means of specifical I hdi ng

oneediniehepfecadiag wedd timiancordande twidn)e present pmaton.hadiuch a weld

bi nds anot her nucleic_acid sequence. This_ abil.ity of

O SEAtIgB Ay TEEHe et SluBlizRy OF iR dorten ﬁ%ﬁlé%bs?#%@emen the
1 1240 gﬂl&@,t tion of a proportional

%%ﬁgg{eﬁggé( a3r3§1e%nd§)ﬁd r f%?énce probes. This "renoval "

per m RS atthehdekaapleat tif multirpapaivektofithe presend invention, and without

reference sequence that is indicative of . a difference . .
limitatien, Fhg slaﬁwwévp§é<a:f§réﬁfél@n91e‘f1%‘ﬁ§?mln-8%%%§Y81$ #0%ipdelation to

G4 #G Qwé@%%&s 358 2SR TIBTBS RAALS 453, US91438, 458, 460,

or ﬁ%lety or binding"a reterence probe to a fardet

pidDA62 thay beafdemby andexedrlataindnie draarfeeapoofdhetip Bethdbreld recess

of a specific binding partner pair intQq ea'ch{iug a )

B33 Jairst sishl B0 2reperriHede prdwumipeniinl pgsifen ¢ nband mayalso terminate
a : r - [ .

N3850 She o AP b LIPSO B 459 may i

bomdiaegtheicani Thitdonsld A6, Boriigtiatd\datisumidrenttad positien 45¥hnd may

hydr ophobi ¢ interactions. The binding partners wll .

ke kemineda thefgpi &' opigh aveddh 3 Ry ofigingteaat Gasumigensiagsition 459 and

TRt T DLty 5 B i

hﬁﬂ)ﬁhﬁ? akb tdrmindiathetcdde Sikivedd 967 iiay drigitatoamirciraferential position
exanpl e, avidin binds biotin with up to 8:1 -

46D rrechingyrelsp yermigatethereatt he bi ot i n: avi din

st oi chiomet.ry, actual | r engi

ot o MR Xy SRR GRIR. KA P 41254 EREI B, 2 mey
snpmagded edtalicumGitnta Josition (thit isFeifsed from or separated from the
gi venbi oti nyl ated probe, however, the stoichionmetry of
aiveumferentiabenigipation neisiioni of dis meecedingydd t Eaus, sulsgangng welds 454,

stan Bi pgi artne usef ul _i.n :
58530k, R B P BoS VB8 AT gl 4 PSR 9GR moy reiare
Richguh &Rk pediied sepByatcdRgithé eAgnhin@PEt@nifereBtisichoshion of the
each other" Is neant that the binding of one partner

iromedietelyt hraceding wedd fprit deastaatent 90 lor eh leestaabost pabearter of the

bi ndi ng onl y. occurs ep one Wi shes for jt.t ceur

FreBkact o vaie Sopudl *Fariatten oS iial) 8, RS by FIG. 20,

AKRTRE: aCRRAYIEJof CRPRIALMT Botwedh { citfunSoRRtA! Rkition 459 and

physical or chemi cal paranmeter of the environnent. For _

eixaumiessntinbpeditiony 46 h ef tboys 240 urfait @hothes vhyt the isepashizon distance

he Tm f or nucl ei c, aci d_bi ndi n ir render.s t .

%sﬁweemrsu eTBRtR Iﬁé’é’é‘ﬁ’no‘?ﬁ?eﬁl?g éﬁg‘b‘gfqr?fﬁ‘élf PB%“%‘B? n‘gsc%?nshown m
| P&l i Lt i }e@8ss tip 340.

A 2R RO DX (O TRARHAG: §he R MU eSos ip

damhet, ivteddss4 325 453156, 458, d60) aasl 4 ahaClonfoerned dlgyut dngitudinal axis

bi ndi ng of the probes to each other, but that can_ be

71 Rlopg Ry §ir@ﬁ¥ﬂ%§FniléHiW§H% felogierass presounigfralockyisey

desired to permt the probes Lg bind to each other.

Condi ti onal binding can al so achi eved through the

addition of a catal yst that causes binding. For

exanpl e, the exposure of conplenentary sequences

conpri sing hal ogenated nucl eosides to UV can result in

t he coval ent cross-linking of the sequences. Chem ca

o o o oy o o o o M o
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det erm ne whether the environnment required for nucleic
acid hybridization has an adverse effect on the

woizomingsspart ner noi eties or their abilities tecohiusenos010775

each other. The binding partner noi eti es can also .
interact indirectly through an "adapter nolecule."” ‘As

used rein adapt | ecul n |
e Cap i e 8 R oloBe P g enBof bl i %ﬁéo e Prticula
RAbEEST diFetesd Welds, bhhﬁﬂ?e'%o ghwme 1h8 oh&HEIt WHeRiBIRE origination
target probe sequences. ne enbodi nent, the adapter

pnstramu bfa penglinsasl subs¢cment weldds mweenﬂgsatﬂmt alah 90° or at least

bridize to cleic acid bi artn ti
Bl o Garh gt BT amaoRs OF e WAUIBReY Gho FBkare g Jipids may or
%tysﬂo@ Ugnd tcfr@ﬂﬁﬁgentﬁﬁ&' R & §fl I 3d ¢ckilce, HRY Rl efdsSthh BE €8kmed by
one or nore -over hangs. one non-1initing
applinge heht sonredadtvedding nmbduhh @t 8 pastindlerponitidns feornsng d weld and

with two di ent sin nde overhan S, cou
Hhcecbos OREGhE b g HR A1 v LiSE Bed Fid popond postich &t forming
! IHRRES aPBi Eﬂax%l tions. I
FRLTED. 25be 8 Bofh R RALHISE £ SRRREER PR ocaions. I
addiribe,nthe tsaparation l&tﬁee}dth&gnmantfﬂentuﬂqnpsﬂmne)fmmgmwon between a
ref erence_ probe. The adapter | ecul e_can

eEepdling é“@ﬁm@?dﬁ?télyﬁt}bﬁeé}l%ntéﬁﬁl 2y \&nF %ﬁlﬁﬁ@icgﬁhea%ﬁ?%?n angle §
!?EPJP%%% £ dop 1!11§ R&guft §6 80lue LBt 1908, Rk lRS¥Hdeld, the third weld,
erac With Th ndi ig partner nbieties are able t

dhé theﬁ@ﬂt’tlﬁhelldﬁﬁeﬂyﬁﬁenvélb,ewhhm ilmgtapant Fathenpheoiiginatohn pos1t1ons of
the first and second pr obe. It al so preferable that
{15aEIgE ey dpImh  PURSIENLIE SNBSS BT ATHHOER B4Ry mmetrical
§‘@ er nolecule can interact be a defined nunber. In

ne enbodi nent, the adapter nolecule is able to bind
t he fIiFIGt3Askbwecptalpredaeceational viati of anfintérfdce 200 biesween a shank

~ not necessary_ that an adapter_nol ecul(ff |nterac

26 and a bit bat? Berighresprcdindorag 1 4cepiere %hquacel“ltlﬁ atit 36} ofa rotary
I
%ra{%&? ?ehl\éﬁd%{ﬁﬁ(gtd%lgg}lﬁ S ?lqunks Qfghﬁgac%g&ﬁ@é agﬂétgﬁél vt carbon
gﬁlv)deﬁf oft1 & thdnrabbueslsBaad adcy pndbdstapdred smfwaﬁB@g ‘tagtehe surface
apter nol ecule can _conprise a salid sup

@éﬁi casiongontaufeed 713 pentisugagy 430 fiRhak 416y begonfigured to
ma 1n%% e%tgg%&r ,gé?&? sq?ﬁge ﬁf&%ﬁl{ %ﬁiﬁ/ 2&8 gé]{)ﬁsgt?tﬁ{ rr%lla@té )2/ f6 ¥\11th respect to

ualitebcfdlyrm m@ther sy 20 0nadysiepafatah@idontad stdfade, 258naf shhrk 216 and
bi ndi ng partner noiety of the second probe may consi st

dprizorpal syrfece 252|of blltlb@dfaa%?p s inbitingeagagsmeatihpichewegn that may

ort..for e
6%13({“[3}1 @B%rfm%c&gfnga,%ﬁgf%p oeft\%e%etgﬁ’ir%cg %ﬁ% sﬁank 2 16 and tapered
Whifede 2shef bitbedy 203d WeldeastsPrIhRagbofosmned bf' t}ﬁ&litbryectlon of tapered
interact thr ou%h their binding partner noietie

ﬁeﬁ@@c&ﬁo\@é blyank 246 M@t‘fﬁ@ﬁecb‘-’rutf@% | oibihagsardehs majhe Qurther seen

ibFRa TS el Surtins o) dnd hasgpredi ppe S o BERRE 23 pray form o
-Eﬁ{ug}e{)vﬁﬁhfiﬁ@ Wfer ﬁ’éﬂ%&ﬁdﬁﬁﬂ%@éﬁﬁmﬁ' hes med Widm. darbra d@)ﬁﬁgura’uon
herein exploit the rmation of conpl exes between

medyeheeatveniagedve fam@isfalbutan@ e@ewmﬁlsﬁnﬁﬁﬁ%ﬁw ttlae M&IG during
non- Qonpkgled or ft over" probe nolecules after the

(PPEIIEen 9 eHB@derta% Hach other, it can be advantageous

tor e'TleY&n gdgap p2 4 Iﬁ%%laet%ﬂﬁfedtolﬂ Shﬁlﬁfa&%{tﬂ'y%@r of ﬁ‘kfhgﬁudlnal force
probe conp There "are several ways to acconplish

tappEed enevapress' thiediingddsoP23% eodi det shank @16 agpiwstaps awdler. Stated

I&lz\p%lg{ Wgslh ?temﬁ} lgeedggﬁarl gto;cg{rll 1%612:3%{;‘5&:(@%1{ gﬂ oefxsﬁaxﬂ( 718%hd tapered

cross-linking of the targetrefigrence probes in such a
way that it interferes with the detecti on nethod. For
exanple, if PCRis used for the detection of unpaired
probes, conpl enentary sequences on the target and
ref erence probe can be used to bind themand this
duplex can be Cross- Ilnked by chen1ca| or phyS|ca

o s e o
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Det ecti on of Unpaired Probes : Follow ng the physica
pai ring of target and reference probes in proportion

woaodcshie4sapount of target sequence present, thepraeisSems/ 010775

described herein require the detection of unpaired
probes. This detection can be perfornmed by one of

L Tl R RO s R s

IRk Al k@R el &r TR &&ohﬂ%urﬂ&:@.z%i’ l@f dhatl 21419 engage

serve as anplification tenplates. PCRis well known in
hévizoatal surfiavd 263 eSbiabodye2280 Suab b eompressiae forcrpeybiesnplied prior to

 Deiioe b e R L0 o BGIHeLY 01 e, ALY e (el o

géﬂepﬁfntg anaRak H%ﬂiuapsrtlieg?&itﬁ)ﬁttﬁ&%hﬁﬁ)%g ekl (78G9, 2C and 2D) that may

eparation to generate exponentially increasing
Belrdoanisr-ated Ul tlzatemprpsies fofcea dxpendmecd deiggedilling. Such a
See, for exanple, Mullis et _a

] | . LS. t.ent, No ' .
gordipyration mayardugs thecitiestes &t the Mysld ﬁ&{gal%; Asfugfher alternative,
r . . i j t he
UALAPL 7 Dbt BRRAL AT ARl |
SO asFI® ¥pieiwts bhpartial wr@s-eéctionel wipei ofedngthabembodiment of
For exa wher e the tanget and reference

f | e, ) probes

iteréice 0L hetivest Hsrk 2 RAhIT Wy 12 vl Fgpeetip bore P entered about
r e . p . .

FORL IER) 5§ 04 Py RS o PRI A8 i o

anmplatiRRh@ e Laibon thaivakeatenless thag abéyt 0f35% esualrpb,efor exmmple, an

target and reference gr obes are cross-1linke

SR 3910r MSFAIROMOD sicchandonay weluds ﬁ@emfg?%,&o? A red surface
§§@“§1ﬁ9}%r%8%1 S Pa%B%QS "lQafpelIeHes. ffﬁ@e%SZSb' e 0BY GGHk 0%6 may be
W I’ no a anmpl

e aval ["é™t or Ifrcation prinmer -
BbiTehiuRgl toWhtiglywinkhgerupdredisurfaies 231lamd 261 nKeidbatyd8srespectively,
fromanplification using a primer that hybridi Z%ﬁ
tareositioy shaplc il oamithusppashirbiiRady d 2P e U astial tepereo

to,
guration may be

SRR B R B 2o AR P IR 223

i ndi c@uitker, edp UNRALyY RPapictgizond] eurfhicé P83 efshenk 216 el horizontal
amount of target nucleic acid can be by any neans

sunans RISy ofi ol 2 fstinpbiing cpEement heiebeiwarp et mpyaffect the
%?P?He}élgl%lﬁ%gr{%%‘é%??ant !et%&%%ﬁ ?ﬁ%g{%{tjl sQffaded % & MO%? f%af)ﬂé 216 and tapered

r orescence or 1so
deirRet DoNakErs1 REbi Hedy 275, edspéitively. Weeld révats 239 may be formed by the
Alternatively, a real tine nmethod such as the

Tagagamentyf tapetedvst faee 2 arofisbankcH 6rieitthignared gyrface 41 gfibit body 223.

TR0 R 2 T P A B g ftce 22 o b
S8 023 K Eben alch@eNWhlcBahé Hever ThigzifankEend of shank 216 fits within.
ol i'gonucl eoti de conprises two fl uorescent noieties.

Such mcprifigurgiinymeytieadvinsagosuefor distritheinpetresprssreasmitted faough the
pol rase. cl eaves t probe. ol i gonucl eoty de. The

5ﬁ%§3§§ ‘%§§§@?aﬁW%OF§Br?@ﬂﬁ?@%bgg?&ﬁ%Pg?*es to become
physi ¢at! yc mra%}aﬁijal M5 SELtoAMISASY Bf SIdRIY 8mbBdintEdt of the present

wavel ength of the fluorescent em ssion. As nore PCR
pmedtion démctingsintesfdce 20Rbetwmtenrshanly?2 Isfantd foig bady 823 with respect to bore

a0 ! BSLS8053s2 DS 8 o EREARR 359 s Sngyminic. 3

ng aradiall
e o R e IR B | R DA O R dong a radially
tiewgptgiath, afd enagondtiipiyaérgapatapeiednyefacd 27 lhef Bebadyn223, which may
i ncreases the physical distance between a H uor ophor e ¢
sispe dongivdinglly vehert alonsiagegiali ouhrargdaty n [hys,nating engagemen
i ncrease in physical distance,gcauses the effect of the
quencher to be di m ni shed, th& I ncreasing the signa
derived fromthe fluorophore. O her applicable.
fluorescent and enzymatic PCR technol ogi es, such as
Scorpions(tm (Solinas et al., 2001, Nucleic Acids
Res. 29: e96), Sunrise(tnm) primers (Nazarenko et al.

A PN/ AL 1 - s —~ NI A SN A=A\ A 1A
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for rotary drill bits for drilling subterranean
formations and to rotary drill bits so equi pped.

WBAUKGRASKID State of the Art: A typical rotarypdriuskoo6/010775 .

bit includes a bit body secured to a hardened steel
shank having a threaded pin connection for attaching

betve kg Sulbes TPk A s wbrid w2 bichpdy 223 may
RYr BRI i Rty %Wi%. el ElIP2 B4 indy ettty

fotiriet by tisd ibtegdenti@sof tapﬂretﬁﬁlrﬁica IZ&LII af bit hodyf228 unt! itapgred surface 270
e rrents formed at least in part of a superabrasive

rEahenk 416 Qi&qﬁlrsssc}fgmf?é@y@faalnuaﬁ hennfessphrivesidincyntspgoes may
B RO Gl Pl 105 R SFRRE s etvee

fﬁthed ahitfyce 2700 Hidnk D06 indmaperee siirficer2d 1 of bis bedi 2230 Asanay also be
matri x of hardﬁgartlculate mat eri al . such_as tungsten

seenin ererenyg)to FHE 3G, tanced swrfaee 3 Inthidiody g&hway fqrip apfavify which
fr%plggr%{ ﬁ%&g@ﬂdmh yp({rngn %??ﬁan%fﬂ%t ﬁt%l w1l?lﬂgy fﬁéﬁl la! coltki %&mﬁon may be

ypi cal'ly "bé ‘machi ne romroun
sdeeta E@lsﬁfoﬂ@lgﬂribadng hieRses dusidi abéntiemnel thengary deigtat (nyt shown).
extengl ng bl ades, internal watercourses for delivery

bt addlition, ishanks 316 may epraprasetsi materakhaviggn %b%tg?%vﬁlél‘mof less than
f eauttg 439 9 q fo'rc@? go glimﬁxtr ﬁecth% g?éqg ?&ﬂe%@gtm ddi%o We§d1££8ﬁhe shank

& htchi’hed
Qmﬁlebﬁmﬂpgm ed mul ti-axi s machine tooI
Har d-faci ng for resisting abrasion during drllllng IS

us ual FyG |sh@ms & paxtiak ciosy-sqcsionalayien 1ob yet #sthes embodigment of the

xterd or n t I
BB el SF ooy b e 2B bl 1B B3 withrspect
tdIERE LONEeritdIed R EdHdal £AES1 X 61%{ 198y drap it QMhiahﬂt@r not shown). As
el enent ﬁgcket s machined therein. After machining and

beavat BcFiy, 30, Hapased swéagy 288! ishanke2 Ly way slopg %ﬁl@éweay upward

SoBE P DN . Bpday B Pe Rl R B oftitbody 223,

st mayf s18 Q%ﬁ@h@dhﬁall’@&@ﬁm@&d@ld@@l taMliallQ odfwdrﬂ p@ﬂhl |’l&lh§ mating
at the dIS? end of drill string rotated at the

sugafgamemﬁ;ﬂt\aemdamrqd suamee%ﬂrofﬁb libead tapgradisurfpgard1 of bit body

P T Popin Ak 1SS R P&y o PR mat er 1 ol Such

as t U@t eghpC 8PN, GeNGdsERGAIH ‘fé}h{é:dabyg Il hht%féecfffdnd of tapered
and infiltrated with a bi nder, &Cneral of a coppe

amnfaw 282t bit bedyn22bané dapsaddsurfaca P80taf deelp Pate 216 may

g S5 AR IS TS R HFLEB A oo, o

bf%{rﬁ;lﬂe ahn MEELUERVERES aﬁnﬁm&ﬁ%@mfs@&l dgl iy eqiivalbnt material to
ing fluid to thé bit face, cutting el ement

shmketes ther nqzﬁdcifoetmeheatm@dse shaahmnorrfgz\zelémg the shank 216 and bit

3@5}%’5 &tk b b 93&@5@%@8{1 g SRS By pit body 223
w@ld | (51’&61”58 ntﬁ@fQPa[t g%gltlt)hﬁﬁg%ﬁe%bffpﬁbptcﬁ%rmmg the

or ot er re atlvey partlc

muibi$-passtweltl lag/desnn’md"almab hied elammwl”uonad:ﬂtmnaltmdieabhgﬂkreof during
is typically disposed wwthin the bit nold prior to
“ﬁ"%ql!l&ratlon of the matrix material, the steel blank

form a 0 -
body Eg%n enﬁpﬂg{hg Qﬁﬁe m%‘ %(Pﬁ %tr ésg{@th ¥%r? Olﬁgig ichn%across
béo@ﬁhalt\ﬂilﬁﬁ ef 1Iﬁterifa6e 209Bstwesn shianlk D BS addbif tldy 223t Aomentioned above,
steel body dril] bits, the matrix-type bit bﬂ vi% 0
sk Pd 6 mav-gomprise a materinh hatiag 8 caboa gUizalsntod about 0.35%.
steel shank having a threadedlgl n connection for

securing the bit to the drive shaft of a downhol e

motor or directly to drill collars at the distal end

of a drill string rotated at the surface by a rotary

table or top drive. Thus, in either steel body or

matri x-type rotary drill bits aI | gnnent betvveen the
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protrusions or fingers may be generally welded into

| ongi tudinal slots fornmed within the tubular portion
wohodsliasiss 14. The bl ank 14 and ot her prefornms RET/US2006/010775

ment i oned above may be pl aced at appropriate | ocati ons

within the graphite nmold used to cast the bit body.

§€§rb?b%”kr?r3 B o eh %@gylt IO 1 RpYe AP AP léFe‘%tﬁréd about
ét@&%&s“z 'rét%ry\ﬂ&g bft@ﬁgpilﬁtﬂ:?ﬁo éﬂo@ni T fBRAR s suﬁﬂéé 496 f shank

er pre rne are r once t cool ed.
Bl Gunky fhétmgy chgngertapleradesrfacecl 93 dfibidody D2 3togmkitib theshank 216 in

e o oy 38t JouEonah ey 330 of ShpKET6 may matingly

PR RR ke S0 oSy 2o L] VR el R Bl pani 216

fiadelation edilie \bid be)ﬁ;r 208. Gaphe9 nidharisaberweedtaply sudfacel290 of shank
requires the shank 16 and blank 14 to be preheated

B w1 tarsreghiveiane29 Tabibotly 22 hParied) maperorte cigriengrion fitting the

f
FRERERS e tIBoHPRES OhL) s RELSDho! ity IBREHIAY fomea b
Ripefdt ishifadei 296 of BRinksI1@vamy tapdeaihduntade 29T eﬁkiisbddy 2Br3e
forned prior to attachnment of the shank 16_to

bl ankFHaS. Hhanded@sbow sraperseationgh iskt olointerfage g%ﬁkcoz@ng to the
sk Safl Byt U bt oph Pt Ao YRAaM acomati

clen¢aiBORGhA} béﬂlﬁﬂi@né@ bédden khang 1 atad bit bedy 203 rAsshewn in FIGS.
bet ween the shank 16 and bit body 23. Conventj onal

AR end 3G defermublq glempent 392 maydbepgal oaTri beﬁweqlﬂmrlzewilabwﬁ% 304 of
S50 P SPGB0 TR R it recen

brd gt 306 ofskihk DIl 6 8id fa ?@ecﬂ n@tacs BOVG] bielsodye2B. Burther, tapered
‘bit breaker" surface 2 1 for Ioosenln and ti ghteni ng

suréace 3pbeichit basyedd nesyienaede tenpresbiun@enS (e shenk 710 Qiealipnatively,

it 11 and.the,drill .Stri i
Bishebhy BERigH] Sy ppEa sy o fo L s W R, A hank 216
ﬂxﬁg% displabeBso 208 deféftn d&orBgBIE aemehr 302k@dyositor tapdretiastace 306
| ank énot shown) that provides the interfa

ofisifank 816 &2 wa@nglmegtgettam@rqf surfaca 387 vhbitdedn Q23regusr:ﬂtgstantlally

t eel
FiRoine g, 1715 3Rt RSy e ibie B dositbn the shank 2161n
FER RS thedlhBYdy 228 bg dlaydfh Sordpressive fokds. Subh & ressive force may
conventional steel body rotary drill bit 30 includes

bhapiicd®rionte my/er duringawdding of ook 259 ter the bit body 233, and may

ERRTR BRI rn s o Lo P 3 AP O3 may be

AL SRbRAL FeulIRARS Sesded iReNe WA d Qlifihd BEI1IBL S ABIY, 85 ﬁﬁmqra FIGS. 3F
renmovi ng formati on during subterranean r|II|n

As
w3 Bovel é egvessB 30InBS; belsGbstantidllp, formedinriapered wfaﬁg 306 of shank 216

grr-r‘a{%ﬁérr siffe 2ol B sy 55 By defblsemepes 02 indhude g

%Qétofé@rluq 'rlﬁg %nﬁla? haifkspligg@ afd Beledle %f)nﬂ%s as well as
r ot ar y t e

shank may conprise a materia
hamresngem MleemaWthemabmahr bm@rumdtrasagamﬁl@ B5ekminated.

su as, for exa n Al S 414 ere

Diramion. raienspr b b ey o1t Blaeirar a&gﬂ@aparlcte pontrolled
Q\Q’H\t’véﬂ% r’tlove nt bf"ﬁlaglﬁ%% el f E‘a}ﬁéa éh%%\ Bit Wy

egrns urther, conventional wel drng procedures may
desi gRHS.e! dHoals aﬁ&:xéﬂnplasyrmnésryrdsagﬂat Si¥chceordinpetolthe presaly jnvention
if the tenperature of the shank reaches 482 Cel si us
phowirarpteriaes and pRkki-pass afekga @ v¢ heen completed to affix
interrupted until the tenperatgre is reduced. Wen the
conventional weld procedure resunes subsequent to
del ay caused by either overheating or inadequate
heati ng of the shank, the wel'd nmay continue from
substantially the sane circunferential position as
occurred at |n|t|at|on of the delay U S Patent No.

~ oA AN NS ] o g, T |
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materials, such as AISI 4140 steel, and the presence

i nvention contenpl ates and enconpasses a net hod of
worb@ilgsa shank structure to a portion of a bPCThSW6/010775

wi t hout preheating of the shank structure. Also

according to the present invention, positioning of the

shank in rel ati o the bit body nmay_ be acconpli shed )
Pt ol PSP AR P dethe FRAGGH: SHRBIR 534 may include bit
IS cePol ARESSILE L5 B AMER, Lyt 5280 porion o
cbitip Ireamndag ibitys 0Ohelpadinstatiéd oo die drilabuihg. Hotdrpelraly bit 500 may
bit body, such as, on a portigon of a blank in the ¢
i

weluge gadialiand oeeisidnglly ergndie Plagre? Worteomn srck Hlede 314 may
B0 o il of BRip1ock 175 ) mHHcIB  ph By RS 68 Rving cloments 320

pifigee tHerdio vad biiemed therfddh td tutial eBtei@aneanyfopastioncufoarrotation of the
tapered surface, since many arrangenents may praqvide._:. .
ety A b1t508nNagrlests Grraaieba sived apd Bositigned ixposypweate ddlfing fluid
. { [
AT R ] ST AR5 Lol Hoens 0 lades 314
Eledrpduit@ipsttBert A€mS W@h,coﬂ?%ti@h%@ rﬂtﬂ&-{g@ési Wil gk shown), the exterior,
[ t hreads t her ebet ween.

conventional machining o ! ) ]
rdisty|oatward apr&@dhere@%pmebﬁem@nwdsf&wha@ﬁsaq piHer sypfpogef bit body

[ forned for inple i . . ‘ . .
P2 P T B BB BRsPl L PR et ooy e
bi&y fbkitated b§usdy eSarfy ?@ﬁ@&l@tﬂiﬁéﬂiod,s etherC &2, prédedf @ivention may be
such surfaces of revolution may be forned -by

praetitedivigh rotary deillibits dabricateghbytany paggkodael d procedur e

may bg enployed wherei n.multiple indivi .

crt cuSPEPREYES WHRRENB T raBipordiill Piiaupgtions of the prosent
ﬁivél@twﬁ Bhaf fhtolvﬂie aﬁ%?ﬁéibl@tﬂﬁech&qﬁsﬁ t8 _pwiltidp HeQhaaltinereRiign to the bit
configuration may align or nmaintain alignnent of the

bedyda grepaession fgr voglding dhesehetwesn. tih addidonjatlongitpding), generally axial

, ual 1 zi.ng or. mi.nim zi ng di rt.ion cau . .
B ? B iR, SR BL B0 3E AR pigpboe to feilvre
PoitidmRaes c¥abindBy tikesHagk NBGeMhis € MheSbib S8y ewith \6e vidthout the
origination circunferential positions are offset from

dispesiticnt ef ¢ defoswelble refenarsit dheyebagiveert i Hisoc b lengitudinghforge may be
osi tions. For,i.nstance, .a.filrst d. .0riginate. at
BEeR A REicter dsh reesarefin b Sl Tebs Sl B o shankc o
e b Bl d THe (eSSl RaPIor&CARE bO aSpllddRRterthlIFEBP Mey WE h Piston or by
may then be formed that originates fioma o
sthbisfoaeet gederagiodinbdans.c fn thie otharhendnvittatespest ionlyoie pasiiening, the

el e et AT Ry el Perfon By g e v
6800 sEARSAGY %rﬁisﬁ&écﬂldfﬂ@hﬂaiﬁaiﬁ%ﬁ% the Bit BSd&PTg;@isli@étEé Pdsitioning or

position that differstfromits precedi ng we
canitggingathierspf do selation . to | the drite bedsb esliitvisntowetr¢rk thereonto.  In such a

or i inaling@p sition for subsequent weld may be

g@ﬁ%?ﬁ?@a’ 8 aybe cHrSHERBRal ori gi nati on E

POSi t ;D8 fafior i i fot2RQHte OB in th
abouthﬁ%%g%%gﬁggggﬁﬁ?gF§%§%@%??$%5P§§¥§%ﬂ?er at ed - }e
fmmtoftivesdstamnkalagstesdntations tat ingy iraply oontamous atinnkpr sufaces such as

%he prggint i nvention may be applied to gor'ng bits,
Psteeamcal swifaces, the presentiipvasiion copigmplates thadhe tapstpd surfaces may

g W I f -
Ghffscibe cofd il GHEIA 8RS by 7 ol bt b 2880w and may or
alay not bt Midedraha@edsngctlén. | Lilee/ist alibdughate fovegsing illustrations and
steel or matrix-type. Mreover, the ?resent I nvention
fescripfionsimpastimgply an awnylap seld recasarmanyraliemnativesase cagigraplated by the
or matrix-type rotary drag bi ; and may be applied to
rotary drag bits fabricated by’ various nmethods. It is
further contenpl ated that the blank and shank :
configuration according to the present invention may
be applied to fabrication of roller cone bits, and the
term"bit" as used herein enconpasses such assenbli es.

YNNI = @rNErmoasSSl FN"T"1 Z~NA 1 7~ @ A AW R 172NN

o s g,



10

15

20

25

30

according to the present invention. Rotary drag bit
110 includes central |ongitudinal axis 103 about which

woaom/ 1048851 s general | y di sposed. Shank 116 mayPO®US2006/010775

conprised of a material having a carbon equival ent of
Iess t han about O 35% such as, for exanple and not by
of. limtat] an AlLSI 4130 ste r AlSI 4130MOD
E’Ee RNt igyritiony Fon é’i‘%ﬂ@e atheHRREdRAsS M‘fﬁé &’g HseRiesesh lfi"f?ﬁ‘m may be

?)Eg)é& Qﬁ@elhﬁoﬁ he g@ﬁérall}t Oarre%?{illrkg)‘rhfg%%dtfar forffing b v%l?édr"&)nnectlon

as wel as a er surface 121

batseaithe shmmk a:hdsialsbmiybbmhbiﬁdrmitanmnd t her ef rom

respectivel be desirable for the, sha
nmat gr P’é?ret%’%ﬁg%l Iy %‘ﬁr Bisped o iveRiiah copiemplatss |t nl@éscqm%lﬁmemary

L
oelliinsiowns kndtherl in dther adrds tﬂwtonghmdmaitnmtmg endsaifbothehk shank and

for shank 116 exhibit, for exanp at | east _a m nimum
Ditépdy ey eorgprise A TS A Hia S (e ﬂcrnéltg@méln\@?qﬁ recesses. In

S04 £ PR PRERo5 0By DU SO0 i

WeRrl sdcedse nEldiicoaedn /éhﬁi addodfigantiod) e ALRBCpdVEIveld exflthe present
possess such desi rabl e nechanical properties.
oyReiien My befopmedwithiaghe kﬁag@mmﬁdéveé%reeﬁ%?% iNege spegifigally, in such

YR 25 857G g SRR st o

sezoad vadld Qusy ofigitbicafomt £ @irBumfaderaiial Qﬁbsliiti\bﬁlsepziraaﬂdwm the first
of carbon, as an indication of weldability .o

iauaistanbnl pesition wWERH SHRSEHTGN. Wﬂdc@@bdﬁlm‘? Ve @ respective
E@%ﬂﬁ%{e 1gﬂp{>s?t§orpﬁlrag gqglblhgst’a agp g%ﬁﬁg ?&ge %fﬁ'f‘rﬁa%hsposmon of its
{rokdatehgprastaid @eld. it is not necessary that the
material 1nclude carbon to have a non-zero carb
equi vEI@n?A shpvs emsripestbrentipasofiaorotay il ‘Plﬁél(épé@? fowelding in

%&%‘r a%nlcg G&’tlthq{‘le Sre%%tt ?ﬂvei%mn aﬁotlélgloﬂ’ml El@ 61@% 2 er%lgy@on%prlse a bit

een preserit I On con

Bbdy6 S 1ﬁbﬁﬁing€almmfah@66f 16difidialy feﬁfenétmg'lblbtdai GImch’fnuag junk slots
car bon equi val ent. For exanple, one fornula fo

656 therebeuienand haviag a keagingen cHEing 1618 ﬁh@é@m@@s Iﬁﬁ’@HV along the

h}rgq,ce Sgﬁezgt??ync? gﬂ? fm % S(ﬁ/ r%%yﬁﬂ%ugen%)élhfsaﬁﬁgo%ﬁ&%lements

829 56rixks (HkHE D dueh %texﬁaemomaﬁ&ﬁ@poh%ta%n tPANe Oy dill bit 610.
15Where: CE is the carbon equivalent in weight

;fétrtum]f:lenma @Otaai@ skmmg far lﬁwmnn oply, @ahsyrinaynbe #éixed to the bit

Egcﬁ ?gldft %e s§ ld%E zﬂ? chfbC @d“ﬁ‘u'?ﬁ%&&%ce with

b6 eRBbRI ipfcticdd/ Slffank t6@4 VRS ingPRIthe fﬁeséﬁt mmaeln L&ﬁhy' Bomprlse a

the material; %8 is the wei ght” percent of silicon
triateriahbastingd carbgui equévaldng ofilesgthan p@% 8136 Yo fFonexdnaple; adil AISI 4130

t he nat %y is the we ercent of .c

bihS AR TSl 208, orwrbuimr R L o Sy tess than
AR R 0'3%'% e §§§s%ki n@ltl?(ﬁﬁ lih PR CEAN Hiale 614 aRSdetifsa foRkitudinally
use in shan may be readily qualified in terms o

exteiding eqes paﬂtmarﬁzzahattamrnespomlsltb s pageyo 120 eagle blade 614, sized

i mpl ementati on of t pres i nventjon.. In addit
S4FRFHNgG iGaPRIGRIEILLY Hiechisg apeteERoRionsof the w5y Bt 610. The

SR g gL @@%@@ﬁ% G SRS i on i
{ol thresidedilyr smple e foarpidiillbsicly10l&3a dritl stdrigyiangs khown in the art. In
conbi nation with tapered surface 141 of bit body 123,

wel d recess 139. By way of exanple only, and as

applicable to this and the otggr illustrated

enbodi nents of the present invention, the referenced
tapered surfaces nmay, but do not necessarily have to

be, inplenented as frustoconical surfaces. Vertica

surface 150 of shank 116 nmay extend within bit body

123 along vertlcal surface 151 of b|t body 123 but

- Y a o o r A SN 2 o " o




10

15

20

25

30

pockets 319 after the shank 334 is welded to the bit
body 323 . Shank 334, according to the present

wOnvmnb4ssh, nmay conprise a material having a cacbms2006/010775

equi val ent of |ess than about 0.35% such as an Al SI

4130 or AISI 4130MOD steel. Each bl ade 314 may incl ude |

a_l ongi tudinal ly extendi ng, gage portion, 3 hat

iiars gilne 1t e Dy By Ristioh TuBeh BA7215S 646 Hbased gp the face of
j proxi.mately the

ﬁ%?gég#ﬁgggﬁéﬁgT-portion of the rotary drill bit 310

and t Blmknesy felutiypioagithdinamboessdsiaitwhicls nadréspond hatongitudinal

IS OB 65 BHGHE, PR SLHRD SR et 0. which

e e

dnidd, £alwhich afaydesvenake armbidisiorn fori the kalavwf ¢convehience only. Of
art. In addition, the plenum 329 or bore '

b, biibbdiaslymexdnelids a apmplereRiGAReret feptred ot sBayyn) yhich may
o PEhL e il stk ot b S GG U R B RS Bhani; 634 and bit

Bbdy 6330tht Mok BinBRGE:A86%5 50 B0 the Shankb e e b loggifudirml recesses 660
pl enum 329 to nozzles 336. Threaded %ortion 325 gg% be

nbibh bitdwdH 628 enayybei atigoed eiecunpprentialbn 1¢ 2h awsehpartigltop cross-

of ..t he shan 34 as bit.  br f f o1 ~
Rpba 7 anae foltudBiy sy BRLSE 4R AR A Y toneitudina
2205588 66O IR %IthdﬂlEri 413 Whéretilthevoagitidisd abdesstsi 6800and 660 are
the drill string, the shank 334 engaging the bit body

segcally superimppsedyandraitcnmizrentdly abigned. sSefhsalignmeptimgy Torm weld
degictgﬂsin t he 0ﬁﬁ§§3§ectional view thereof. Al so as

LSGERRS 91> AF ERoWIR KIE% 5By er ed surface 350 of the shank.

334 MR hO@rUnERYWEE plebdht inpatiea, §widlapess3wéldohay be formed
bit body 323 in order to position the shank 334 in

mathirt eld tegesstre6%i.t Abfirsy vBRB68WIs Fwwmnsia, Flfie 5B @l circumferential

face. 360 of k .33 s i cal o
- BRHUEYE o enon PP a0 A O AR NABR R fongitucinal

Rebads 650 SROGHD. aSsR8Rd GLRIbS Indy e foRd andikamif@emiabosition of

surface 360 of shank 334 may or may not engage . |
oginzidort 683 that fssepara®d feare drediisymderential pasitien of prgiwation 682 of

S oot AL S i
LES %3, RithsBREnP Veldr @B sivi) %?’2 Bg rp‘ééifiﬁﬁ&ﬁso?ﬁﬁt @hch subsequent

shank 334 and tapered surface 3 the bit body . .
8RAnAferamtinl pesition ofdrigindtionte sgpaeatedhfroimthe sirpemfereniial position of

descri.bed_.herei nhel ow, be .formed and di sposed
gugpten 9f i mp ‘%88@?%3@5‘”%‘%9. As noted above, .
Shankgﬁér‘é WY HEAP rdlf%%ﬁivgahﬁﬁlgﬁ‘llenﬂaﬁyﬁ@ Gh#t @8 Rtemplated and

equi val ent of less than about” 0.35% such as, for
encunpassedary ik PreséBidivertionAl Bir iAg43000D velldedgioromag e formed by

equi valent material. Therefore, preheatin hank .334 '
aHigmspent T spiraledsplings qrﬁ%cemmww?s@é@%%@m‘hﬂ&@- Further,

_ . S ¢ .
IEFERAAY sl WA BE i BRAGAUE g Rlo P e | BSerfeaNK termns o
packdiag ehdgibstmieasweldhay htreipabivey, it iegontvendatedilpt orstoethore welds
FIG 2C shows a schematic tog cross-sectional \Vview

pithepresaridnyatian pwy bgfommed spbsdand 1?; B prq}ﬁ‘yl by way oqfapplication

LA 0 AP BRRE 0 Rl Rl hn o ocaion

RhifGin 2%velsieyon Alntsabh ¥ bV ifationea dimidindoasiy damyedofeldalag be taken
recess 339 as defined by tip 340 thereof as well

as
we eiller Subsequed, or4gecedinglinasptiongy gay ather wekhsumidigneoysly formed -
440 are depicted as concentriﬁ rings or circles of

i ncreasing dianeter and are s dwn as bei ng separate
fromone another. However, FIG 2C is nerely
schematic, and welds 410, 420, 430, and 440 are

depi cted as shown nerely for clarity. Welds 410, 420,
430, and 440 may be di sposed anywhere generally wi thin

o P o e o a1
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axis 333 in a circunferential direction (clockw se or
count er-cl ockwi se) opposite to or consistent with the
wdi2omc#s3h that the initial weld 410 was for ne®gCT/TiS2006/010775
wel d 430, as shown in FIG 2C, originates at
circunferential position 429 and al so term nates
thereat. Mre generally, third weld 430 may origi nate )
therewith; pathowt lRifaHay e fbT sxample; vithputslupatidne dhe Prsssnt fgvention

oriai ' g ical - p0Si . f
ST S5 SR mS O ey sppted b
JEPratiG MMghod Rt RhstabseOon dFeitlies Uof @i, avithoaslimitation, the present
"Fourth weld 440, as shown in FIG 2C, originates at
igventignf contamnlaies thes ithree weldoma peafosped svbstaniiplly simultaneously,

thereat.., Si.m | arl rth d 44 , .0l o da
VIR e T Rile AR ohoty Bis s, A L WPt 96°.%such o
Qnkiginadbh RthyGhdrasa ey @3t bethe pdihg edjuigxfneﬁtb But may also increase the
i nmedi ately preceding third weld 430 by at |east about

@oed andenferynanes af et weldingaproeess rad dirthernredycerny fendency toward

0sj.tion. al sg . een fro | .
BRRlieean o e bR BRI R T R Resy welding, o
and 438ileaHe Peesertbintéittonahdsybeti A¥Bdrited dlekain diitt fespet @6l certain
about the circunference of tip 340 of weld recess 339.

1@kfered embodintentss thpse efidrdmatyskulbiatheart wil yrognizeapypd appreciate that

position of .a_precedin ld a the oriqi jo

Bt 8 imgeda RBIHBE S iy i oRE <AL SRR to the prefermed
&RbGimeRts tfay B MhdS WitHRLE %pﬁﬁn?lfﬁdrﬁlrtﬁe scbisy ebahavegfention as
For instance, the circunferential separation distance )
Iereinelter ctdimednireadshition feaersh fioononpognkadiment may be combined with

i rcunfereptial sition.419 nmay be at | east . t
RalRe g bt EmPatant SR 0GR e G iR iR e 06 of te
WL idneR 8 ftetipPtdli®y thEeVepfoRs. eFurthelthd imviedsch MBhE1igf in drill bits
the present inventi'on may include an initial weld
ad gprobits Ieying diffefeint snd varrovs biterefiles ad welbes euttsn tERe
termnating at a second circunferential position and a
second weld originating at a circunferential position
at |east about 90 fromthe first position of the first
wel d or at |east about one quarter of the
circunference of the tip 340 of weld recess 339.
Subsequent wel ds may originate at respective
circunferential positions that are separated by at
| east about 90 fromthe circunferential originating
position of their inmedi ately preceding weld or a
di stance of at |east about one quarter of the
circunference of the tip 340 of weld recess 339,

t herearound, respectively.C rcunferential positions
may only be separated by up to 180, since such

posi tioning woul d be on opposite sides of a line from
one edge of the circunference through the center
thereof to the other side of the circunference. Thus,
subsequent welds may originate at respective
circunferential positions that are separated fromthe
originating position of the inmediately preceding weld
by about 90 to 180 fromthe originating position of
the i medi ately preceding weld in accordance with the
present invention. Such a weld configuration nmay
reduce, equalize, or mnimze distortion and

m sal i gnment between the assenbl ed shank 334 and bit
body 323. As a further exanple of the nulti-pass weld
of the present invention, and without limtation, FIG
2D shows a top cross-sectional view of multi-pass weld
402 in relation to the tip 340 of the weld recess 339
as shown in FIG 2B. Wl ds 452, 454, 456, 458, 460,
and 462 may be fornmed and extend around the
circunference of the tip 340 of weld recess 339. First
weld 452 may originate at circunferential position 453
and may also term nate thereat. Second wel d 454 may

. Y e . A - o
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appl yi ng a heat source and wel ding nedi um at a
particular position, formng a weld and then

woasictioeass ng t he heat source and wel di ng nedi URCEUS2006/010775

second position and form ng another weld. Thus, welds

may be formed within a weld recess at discrete

| ocations. In addition, the_separation between the

circunferential position o 5@3 nation between a

gggg{pg@id%e@m i mredi atel y subsequent weld nmay vary.
rance, the separation angle q may be about 90,

t hen about 135, then about 180, for the second weld,

the third weld, and the fourth weld, respectively, ..
wi t holit | i MHIPREY %hl.l bit fipn drhng p gebterangan AQrmsHo RISHE: -

.t , inal 4+ trical . . .
Bty W52 CAGE LW UASEATE 1Bl BUTEE cohfalig o frmation
showsdwingadrilliag; cr oss-sectional view of an interface
200 between a shank 216 and a bit body 223 with :
¢ ghapk strugtyrep sQIEPIsinE:cent er ed about central axis 203 of

a rotar ' I '

cormpr 0L belb R RAEL B0 et AN arhiod Y feature
t han about o3h8bitbedichndry lehtich patepbsitiarigeihs slidnkeaudtif,in relation
tapered surface 250, and horizontal surface 253.

Taper ed sufofthebitbedy;dshank 216 may be configured to :
mat i ngl y...en . r - Di [ a1
posi 1 6 BRSSP G ff P diss BBl iy (3Rt i tnd vy ari
Further, oBiptcla ddll BRgseparate horizontal surface 253

of shank 216 and horizontal surface 252 of bit body

2y3ld region ubsppiallyfgraedybyahlsatt onp srdens: idhe shapktstiygipre and at.

af fect. _the pr r t. ngagenent between tapered
surfafg%Stfgﬁsgﬁgcgﬁgﬁ%lﬁgO@hd tapered surface 251of bit-
HEM-Bab8 wel VEfgingeEesenk sBudtay ththe baboagsubgtantiglly disposed within

i ntersection of tapered surface 260 of shank 216 with
t aper &g vald fepien, pampiisipgt body 223. As may be further

- seen in FlIG. 3A, tapered,surface. 251 and hori zont al
gt Bt R B dohgS S

surface 252 ¥&i m a cavi ty which

the | ower |ongi tGgitRald eRginginsShamnka Ziteifcuirferohtidlipdsition; and
Such a configuration mg e advantageous for . .
di stributing st reensad weldpdginatingifrem asaetndidiisusiiigptial position;
216 during operation of the rotary drag..bit. ..

Al ternatively, 8&6&? 1 ﬁags/ecl%gr glﬂ%uc%%reglpglelplorsﬁnﬁgt é&db§he fiest
way of a | ongitudi natjrbq@hlefen@BPhdsRibntade SPAIMSAIS, dt Mdast about 90°
bit body 223 and the shank 216 agai nst one anot her.

Stated another way, inrelasipnite theeshicglbleeofite biohodyyand
tapered syrface 250 of shapk.216 and taperedsurface
?tggasi)f’neo‘?‘{ l%glﬁmﬁﬁ%ge%regﬁ% CPTRA%1 ci ent conpressi ve

force causes sliding therebetween, reducing gap 2 11

or causing horizontal surface 253 of shank 216 to )
engag2 hor Thonetaly drill bded cké@ hfwlkreinthelyhaaRFtrucBoe homprises a

conpr gssi.ve force may be li.ed pria or during

elCHE TG VARE § FEDSSRTIT of B% HEnEBPUgbae223, “or bot h

and may be desirable as generating a tensile residual

stress within the nulti-pass weld (FIGS. 2C and 2D) .
that 3my b&heotary drilldittofdlaiby 1t Wheretnthe msbi-pass fweldedhibits a stress
experienced during drilling. Su a configuration na
HalaleaT Hupat FeaRTByeton foies dapad Eﬁweﬁ@&'&@ﬁeﬁﬁtﬁﬁ? tapgred feature of

r [ [ : :
LU PSRl ey AR Qb i aRt Ry FuOR Sombit body during
fremsomoPiae nnali-pagsoseldsect i onal vi ew of anot her
enbodi nent of interface 201 between shank 216 and bit
body 223 with respect to bore 212 centered about
central axis 203 of a rotary drag bit (remai nder not
shown) . Shank 216 may conpris®e a material having a -
carbon equi val ent of |ess than about 0.35% 'such as,
for exanple, an AISI 4130 or AISI 4130MXD steel and
may i nclude tapered surface 260, tapered surface 250,
and horizontal surface 253. Tapered surfaces 250 and

NS N Y o rNYA P~ Y o - s
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be used in accordance wth engineering design to
facilitate proper engagenent between tapered surface

wazWeab4sshank 216 and tapered surface 271 of bPCThS2006/010775

223. As may al so be seen in reference to FIG 3C, .

tapered surface 271 of bit body 223 may forma cavity

whi ch the | ower |ongitudi . portion of sha 216 fits .

Wi thih.  Suble @B Ry Get Eﬂ%ly %%er%v*&ﬁt‘zﬂé JGBIOR (fomprises 2
[ ’ ' es during operation of the rotary

%%%%&%?55kﬁgk§ qﬁﬁ%. In addition, shank 216 may

conprise a material having a carbon equival ent of |ess

than about 0.35% in order_to elimnate the need for

pr ehet i ngThe raarytdsilhbit &t ﬁ&l@ffﬁt‘ﬁ@r@ﬂéﬁﬁ figsfvelg) apflgecond weld
' .Fl G 3D shows a partial cross-sectiona

%#é%ﬁ%g%§§§%%%§ her enbodi nent of the present :

i nvention depicting interface 204 between shank 216

and bit body 223 with respect to bore 203 centered )

about 6.cent Thg rosaey drill bit ofelaim | o¥hgroin theaneld regiqycemprisesaplurality

t -sh As ;shown. in ELG. i urf
Gy PR B e P05 8P
safhab byd ioneidinflatibssaarnd thebit badyl ngl y engage t aper ed

-surface 281of bit body 223, which may sl ope

| ongi tudinally dowmmward al ong a radially outward path.

Thus, ,mat i engagemen t.we 0
e T R AR DR USR5 Bt et
Hasid loagingdnadly wiilifin Wshéttiive e Ginférenthilly abigd 18@dtudindtedesses of
%gp 239 may be substantially fornmed by the -
theshankestuicbire and thapitrbedysur f ace 282 of bit body 223

and tapered surface 280 of shank 216. Shank 216 may
conprise a material having a carbon equival ent of |ess

t han gbout THe iy EUCHt 8Sclail® 1, WHEER £porion & e sHddOstructure is
steel, an AISI 4130MOD steel, or an equival ent

dispesed avithima eavity foaned witbinitbeitbedy.pr eheat i ng t he

shank prior to welding the shank 216 and-bit body 223

to one another. Such a configuration may allow the
shankg216 and rétaty DPUYitZA21dim Pewh@sin (helatldsi Sheosod@slementary
to maintain the relative positioning thereof prior to

featume nfjthe fit bradly tfornyreat deagied portion @étherdapiéd above and

el i m nate conventional preheating thereof during

wel di ng. FIG 3E shows a further enbodi nent of the

preseny, i NGR4T HRPHIEbE A8inf 1 CRABRESQEIPRAR at 1éLVord other weld,
interface 205 between shank 216 and bit body 223. As
wheteirmettuatforeatial positikn 2 Grigieaticnmfithe at keast angtodrer weld is separated

avi n car equi val ent . of lLess. than.abo
b slofbsfti 990 Boftpewsrong sirg bSetial Pt e sesond misid
to bore 203, which is centered about central axis 212

of a rotary drag bit (remainder not shown). Tapered
sur f ate 29Thefrotadkill2hi6 ofejaimal 0,nyhsreintwge leageansdother weld
surface 293 of bit body 223 to position the shank 2 16
FOMPRICEti on to the bit body 223. Also, horizonta

nk 216 may matingly engage

%g%%?g§P§%g¥S&?§§§’295 of bit body 223, thereby
wheieirc ahdhy op i decomd phurilitg of hesllls 2ddfuden ar éraimferential position of
the bit body 223. ca? 299 may exi st between tapered
sur f afEgipgnonrespretivel2 #8d and t aper ed surface 297 of

0 . 0N :
RbreE ¢ G tufe Rt it Bt L0 BBGE i plualiy of welds
Vel d e teBRofBY dieumtheiiamtpositioy dfasripishtion dfaimeimeohediately
surface 290 of shank 216 and tapered surface 291 of
bit bbwgeding weld lgsat lgpst 49d 3G show a cross-sectiona
view of interface 206 accordi to the present
i nvention between shank 216 a bit body 223. Mre
specifically, a deformable el enent 302 may be
positi oned between shank 216 and bit body 223. As
shown in FIGS. 3F and 3G deformable el ement 302 may
be positioned between horizontal surface 304 of shank

PNA - - Y ~ N - o 1 NN
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include radially and | ongitudinally extending bl ades
314, wherein each bl ade 314 nay define a | eading or

woubdeimggsf ace 318 and may include a plurality 8€T/US2006/010775

cutting el ements 320 affixed thereto and oriented

therein to cut. a subterranean formation upon rotation

of the rotary drill bit 500. Nozzles 336 may be sized

and positioned to communicate drilling fluid fromthe
Interjor o ¥it OF 8RR 114, WhCrelPtleRerchdrbMehl positions of
elenek s 3 ﬁ&qﬁggé% §?4lto clean cuttings P

bﬁgh@ticﬁmﬂth&we]ﬂs obthpfestiphuralify ofwwelds-ane $lse viruchf¢nential pos1t10ns of
shown), the exterigr, radially out g¥$urfaoe th re% 1t
arginpeom el fenwelds (ofi ghe droord AIraliTe? 4 PoitieR stantially

ad ?He i 5d. that the
E?F‘é%gg]t%gu%ven ahgﬁ&? %k%% HJHQ% ggthtggpe?ot drill bits
fabricated by way of any particul ar nethod r at her,

the present invention may be practiced mnth rot ar
dr i | | 1Bits Thamtaoadréb bigyof &lwmrﬂetf%@f COEWESLE| ayctleaf fazble element
u a i gurations of the
ﬁ% ﬁ% 3@35ﬁn%§§&§§%@% € an Qﬁ{0|ent mechani sm
to p05|t|on the shank in relation to the bit body in
preparation for welding therebetween, |n addition

| ongi 14idi ndlhe refaryedrill bly of slain lﬁowb@ewye ggfogﬁglplp g@rrte@t eXhlbltS

SRR Pl ik e B RO bR & AREH ik Sruture and one

bfhtd Rifakss éfitBe Bit bolpdy, vvnth or Wlthout the
di sposition of a defopnabl e el enent therebetween.

Al so, a longitudinal force may be applled to achieve a

wer i 19« ndreRe 0 il B ORI R Rk phibisastres

sf&Eé%ﬁ 1ERBY 1n%rtaf|§s§ﬂo|n§i% €4 St dr8 |gla1¥erat€& be@een f)naopmsfemmfabes of the
by other force generation neans. On the other hand,

whatk strestuezandomieyor meprp gvifades af thg bithedyt aper ed surf aces
of the shank and bit body may be configured and sized

so that the weight of the shank as it.is disposed

| ongi tjgdi naftyeVroRBP YA tHHEoDERInP QU WhERE thet Atlest one complementary
positioning or centering thereof in relation to the

eatturo ofi fhedst badyi formpaeraly thereineo nto. hi such a

configuration, the shank may be "self-centering." In
addition al t hough the foregoi ng descriptions depict
"tapened s q"ﬁ%@&ﬁﬁy drilDbik Bﬁclﬁﬁ’ﬁ 1%,0{heéi@ apostesi dfan@bhank structure is
representations that may inply continuous annul ar
slispbseclesitisindhe ceitf fomtadoomhmaﬂle bitbedites, the present

i nvention contenplates that the tapered surfaces my
conprise nore generally tapered features that may or

may nqg, be &%&Hﬂ%@aﬁngayo@fy dFY bifQontpisiighear i n
cross-section. Likew se t hough t he fore 0i ng

iproviding atsharkstantirafes ettichirigsherotaty diithpityo adrill wingaenfigured with

wel d recess, nmany tern |ve are conte Iated by
{hepr SLGAt dne T Dl treBy PGP ERE A5 AR SE T ass
(%)‘q%]iﬁg atbﬂ%oﬁg ﬁé\ﬂﬂ%‘?ﬂr OEL QT8 dRBlIAEA §BkbrfaBean formation, the bit
nto ener a réegion configured for
f or m ngde ineudiagd atdaasememmnhﬂebmﬂﬁm'yt festusd forkpesitibning the shank

body, w t hout I|n1t§ﬁ¥ More specifically, the
preseﬁﬂ“ﬁﬁ#@ﬁﬂ?@ﬁo% ‘%ﬁplates t hat conpl ementary

il I the
S B AL e CRARES o AR oApARE I o s SR eprel e of
anot hehanid Etrlﬁihhe randaheél at lehd’le)nle @ogipleniéntarly feettienyf thadg body and
of both the shank and bit baody. nay conprgﬂg sq&igof_
that riefining aavelgnezion Setwseriheohgnk starchae apd fe bit body;
recesses. In such a configuratyj,on, a respective weld
may be forned within each alig ed | ongi tudinal weld
recess. However, in such a configuration, the ‘
mul ti-pass weld of the present invention may be forned
within the longitudinal weld recesses. Mre
speC|f|caIIy, in such a conflguratlon a flrst meld

T s . e .
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recesses 660 of bit body 623. Further, shank 634 may
i ncl ude tapered feature 670, which may be confi gured

weacowridissy to any of the enbodi ments descri bedPCWURSLB&010775

2A52B, and . 3A-3G and which may be ternmed a
protrusi on for the sake of convenience only. O
course, _bit dy. 62 i ncl.ude, a . . ‘s
CompRch R a9 SeRlng S rcioh SrownEal AR Hginyihe weld
tern&% Anf ecess for the sake of convenience only. Upon
asse Fy of shank 634 and bit body 623, the
foernigtan thasted secenkbweldoripfthting ftonea sévand c@dn ferahtinhposition within
| ongi t udi nal recesses 660 of the bit body 623.nay be .
al i griba Welq es§iferential ly. FIG 5B shows a partial top

y t] | .vi . g L ug . . "
SRR IR B R st RO Bl e AR E BB Rpition are
t he biepatacsdybyG2 Bastebioat 90t iheelutingiot thel beratrline ofthedit IBEY.
and 660 are vertically superinposed and
circunferentially aligned. Such alignnment may form

wel d ces . j : . ¢ : EE
et s T pRRa AL Bl B Rt b providing
118 ¥hdd& sfractiictonipiiedproeidihg ahesisaricthdiorfed ifroat a mefedal having a
680 is shown in FIG 5B at a circunferential position
esrbagy qayi vRdet dass 8@ abawd- 7% ext end | ongi t udi nal |y

wi thin the aligned |ongitudinal recesses 650 and 660.

A second wel d 681nay be fornmed at a circunferenti al

posi t2mn. oThembdiba af fabficAfhg alrbaty difl] iegfulzmd@, Whasintftiening the
circunferential position of origination 682 of &%rst

fist weldgodigrming theas leasia seqendowuslf cowprissy faayng thefgst weld and the
I in.r Fon 1 | i.pal axis 661.
%3%?@%%%ﬁ?dX@Fﬁ%ﬁg%%@ﬁéL%§ﬁ¥&#§§age positioned so that -
each subsequent circunferential position of .
origination is separated fromthe circunferentia

posi t?bn ofhemediod af fabricating a otary il bi b rium { 8 dughergomprising

: %ﬁalé}glg%%?grﬁgfe {ixze oacp%e?vlvée%rtﬂgétilé/a t .ﬂ&p%q%%%g‘éﬂlje%?ﬁlegm structure

: . ( enconpasse . resen
AvBB ki RAst dne tomPRIhRAGEy featuhe bilthe & tody Wiletfernhiag thedfirst weld.
by alignnment of spiraled splines or recesses in one or
both of the shank and bit body. Further, although the

mul ti spass | d.,of present | | .
L 2B bRl b e PR DAL LRI AR g et lns
8% hpiRbmaleraapdréd b5the BRIREP FahRc dahay tieRd@nor nore

wel ds ‘of the present invention may be forned
substantially simultaneously by way of application of

mat or P s Th¢ e O ARt SRR Bl o xyher comprising
giggénsg({]g %g%i%ﬁ ehtR BN §tfiehat Wathin theThit) foaned wathin the bit body.

may be taken as either subsequent or
preceding in relation to any other weld sinultaneously

w ot 1 TP o Pepting oty AOURERS (R bt oumprising
é | uf'iigg N ES r&EYn REbd é’%ﬁ’ﬂgﬁnﬁh‘mﬁé@ﬂl& akdove.

t aneously, Separate y a separation angle of at o
| east 2abouTh@Methodraf fiehricafing a sotanydrid bitwifichegmit] 8, wherein forming at
leh%?@tég%éﬁggel ne %rés%? nrhg)lagn ég%tstbgtﬂ@?eg\%@,%e%ig%aéhh&t the more than
' | v . i P ] .
e IRE0US dirc R EbR BorkBASE ofiafiln, Mgt Vegf and
configuration may increase the cost of the wel ding
equi pnent, but may al so i ncrease the speed or
performance of the wel ding process and further reduce
any tendency toward nisalignazft of the shank and bit
body that may be i nduced by ding. While the present
i nvention has been described herein with respect to
-certain preferred enbodi nents, those of ordinary skill
in the art will recognize and appreciate that it is
not so limted. Rather, many additions, deletions and

-y e N a Y T L o
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wherein the second circunferential position and the
first circunferential position are separated by at

woOeasi1os#8out 90 in relation to the centerline BETMS2006/010775

bit body; and at |east one cutting element secured to

the bit body. 2. The rotary drill bit of claim1,
wherein the, shank structure conprises a materia '
FHUGFF R 38 ORI BOUNRS EAfeh of LIoaRared R TR 10 bg sggprated from

3. Thger Hiial posh Slakibh of itYGhES R ding weld by at
2 LA i G A by SR et vl
part least@pbosti 8. to a force applied between the at

| east one tapered feature of the shank structure and

the at | east one conplenentary feature of the bit body
duri ng. f or ' f i - ; : r ;

G 11 o TR Jé’lg{g‘f’%"ﬁa%\%ﬁge%ﬂét dnm%ﬁ%&r\k}e‘(\ﬁ%gfrcgﬂfn?r??w{l%ﬁ’ férming the
fisepeld asd sachulfshanioratiay cnenwdlds cagnpdses forming hecircumferentially
rotary drill bit of claim4, wherein the first weld

arfendieg weld- wel d extend circunferentially. 6. The

rotary drill bit of claim1, wherein the weld region
conprises a plurality of weld recesses fornmed by

Ci r cupf.er ehé alethdldio faEiBAtingfa foengdiilldit oftlaine s sderifositioning

~the shank structure and |ongitudinal recesses of the

thetshaggl gtructure yemptgngly gngaging thsiat lesst eneafapprgd figtaietthe shank
the firs . :
e b R G I BEERAD OBLR P bty compripy deformine
afognale blRRGIE pubitivabd bewess @ shhnlt Situctirankd dterbitbadye

and the bit body. 8. The rotary drill bit -of claiml1,
wherein a portion of the shank structure is disposed
withip,a cayity..far Wt hi bt . : o
rotarg&driﬁ%eg¥pmgfggﬁgrﬁ9 ’Qﬁ%%§gﬁﬁ%wﬁggéynﬁga@?ﬁgﬁgnunwn@
SRR EINE Frathweld St e 8t 104st b Becoatl twddddithbarpisheating stdsdst the shank
portion of the cavity. 10. The rotary drill bit of

stragtwrel, further conprising at | east one other weld,

wherein a circunferential position of origination of

the at | east one other weld is separated by at | east

about 280 f OREHAE oS BHRIREG 4 fotdry deillrdii, adbmpaAsihgi on of

the second weld. 11. The rotary drill bit of clajm 10,
providinga shankastrucessfor ettechingbe retarydirdbbipia 4 dull strivge ond

lucality.of | ds; wherein. each. of. . S ‘-
Bretiding p$itdiodh e ph e el RE oL ilE N E5 & ens formmation
BhsifbAifs MR RNk streGRRGhIcvfiaYt with @he\big beiiylahdi@efining a weld region
circunféerential position of origination of each of the

seconbetyiegn dhe shanlostruetird gnd thesibadat aefl f rom a

ol et BT BErlasFell B spRofl ot o oftleast e
rot ar ¥hahki diductikd, of claim 115 wherein the

circunferential positions of origination of the welds
of the first plurality of welds and the

circunferential positions.of origjnation.of the welds .
of t hesecohtPiy @F‘ 1t f)o‘?r a?ﬂ\ﬂglaﬂggpén%gom%ﬂ?@d COMPIISINgE:

i . | | . 14 r o . f .
SRR Ao SYDRE g el Boomcige o frmatin

bit ofludhgdrilibg; f urt her conprising a defornable

el enment di sposed between the shank structure and. the .

Bi 5'&% dlyuctyve, comprising At yieast one tHsfocgpicy ﬁﬁaﬁ%ra él}a%ngﬁf engaging a
uher eloBinblit AEl-0HIABLShiGh FERIE PN Bt deuycOmPY essi ve

stress generated between one or nore surfaces of the

2 vikresé9s WabstdrRialln throrRe bo bt IeRst ensstirfaee efthe Shankeatrbéttre and at least
body. 15. The rotary drill bit of claim13, wherein

t he” mope pugiepsoi e kit eodit bits a stress state at |east

in part responsive to a stres§ gener at ed between one

or nore surfaces of the shank %tructure and one or

nore surfaces of the bit body. 16. The rotary drill

bit of claiml1l, wherein the at | east one conpl enentary
feature of the bit body forns a cavity therein. 17.

The rotary drill bit of claim16, wherein a portion of
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wherein the second circunferential position and the
first circunferential position are separated by at

woOeamios83out 90 in relation to the centerline BETNIS2006/010775

bit body. 19. The nethod of fabricating a rotary dril
bit of claim18, wherein providing the shank structure

oA a2 BB ot ol B BRapdaBBloses vion
8i§53 é?ﬁﬂd33§§95%£°d of fabricating a rotary dril

arm erein formng the first weld and
Aqednt oge déngitlemenisdecared ectha ditbeldgl. conpri ses formng

‘the first weld and the at | east a second wel d.

substantially sinmnultaneously. 21. The nethod of

fabri §fﬂ i ng s%a#]ggtﬁj&urgrfbluropdg%ld@fel b} l, @&Hb%%{l%i/feurt her .

conprising applying a conpre orce en the at

hidast onnRatia@fredgdoigd altempibmehiarysieatuke sffa bicbodye and

the_at |east one conplenentary feature of the bit bod¥~,
akrpiliag pod havige stectyterassociptgdhersyith-forconpeqiig the rotary drill bitto a
fabriﬁgﬁi@ggam£ptary drill bit of claim18, wherein

the a 848 Bie conpl ementary tapered of the bit. body
(VRERE BeGRYME Yirddhige Qofpridd a Aatriabhiddg afcaftehrdquistaleng less than
a rotary drill bit of claim22, further conprising
dWB@Qéﬁ%g a portion of the shank structure within the
cavity formed within the bit body. 24. The nethod of
fabricating a rotary drill bit of claim18, further
conprising configuring the weld region to be a
substantially annul ar groove. 25. The nethod of

fabricating a rotary drill bit of claim 18, wherein

formng at |east a second weld conprises form ng nore

than one wel d, wherein each of the nore than one weld

i ncludes a circunferential position of origination,
respectively; andselecting an origination position of

each of the nore than one weld to be separated from

~the circunferential position of origination of its

i mredi ately preceding weld by at | east about 90. 26.
The nethod of fabricating a rotary drill bit of claim
25, wherein formng the first weld and each of the
nore than one wel ds conprises formng a
circunferentially extending weld. 27. The nethod of
fabricating a rotary drill bit of claim 18 wherein
posi tioning the shank structure by matingly engagi ng
the at | east one tapered feature of the shank
structure and the at | east one conplenentary feature
of the bit body conprises deform ng a deformble

el ement positioned between the shank structure and the
bit body. 28. The nethod of fabricating a rotary dril
bit of claim 18, further conprising formng the first
wel d and the at | east a second weld w thout preheating
at |l east the shank structure. 29. A nethod of
fabricating a rotary drill bit, conprising: providing
a shank structure for attaching the rotary drill bit
toadrill string; providing a bit body having an end
configured for drilling a subterranean fornation;
positioning the shank structure in contact with the
bit body and defining a weld regi on between the shank
structure and the bit body; and form ng at | east one
weld within the weld region in the absence of
preheating of at |east the shank structure. 30. A
rotary drill bit for drilling a subterranean
formation, conprising: a bit body having a centerline
and including a | eading end fg% contacting a formation
during drilling; a shank strut€ture, conprising at

| east one frustoconical feature matingly engaging a
conpl ementary frustoconical feature of the bit body; a
wel d recess substantially formed by at | east one
surface of the shank structure and at | east one

Y Y " 1 * 4 T T . T Y 1 Y Y T



