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Field of the Invention The present invention rel ates
W 2003/08980 cl ass of conpounds, to pharnmaceut i caPCT/US2007/000237
formul ati ons containing said conpounds and to the use
of said conmpounds in therapy. The invention further
relates to the process for the preparation of said
conmpounds and to new i ntermedi ates prepared therein.
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n3d uRS receptor function and are, therefore, useful in
the treatnent of neurol ogical and psychiatric
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enbodi ment of the invention relates to conpounds of
Formula | or a pharmaceutically acceptable salt or
solvate thereof: Formula | wherein: Arl is selected
fromthe group consisting of phenyl and pyridyl, which
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hydr ocar bon radi cal having one to six carbon atons,
and i ncl udes net hyl ene, ethylene, npropyl ene,

wo2@anyi7ene and the like. The term"aryl" as uRedUS2007/000237
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with up to 4 substituents independently selected from
the group consisting of al kyl, halo, haloal kyl and CN;
wae@7/08178€| ect ed from the group consisting of PtENY1007/000237
and heteroaryl, which may be substituted with up to 4
substituents independently selected fromthe group
consisting of alkyl, halo and hal oal kyl; A is selected
fromthe group consisting of C(O, C(S) and S(O ; X
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E§£S€§?d fromthe group consisting of H and-al kyl, R2,
and R5 are independently selected fromthe
gr oupAmoria $h 59 gxtehdiHowerd: pdrkigh of wiset ringeflangeZ0smditaata flat face

S%I?ﬁ?ﬁ'i%g %@xﬁi}]‘% tbﬁxﬁtgﬁtg%li hsg\?iggg Zl)él g))/( BQ g%gﬂ yc!k]:afrg'ﬁc(e.d" The width of this
cleakdrize nigyless yhamC eey ltl];eléne(sa afefllmmpey phe thydrdtpi pestdetinee the entry of

e ROy B ) QHIFE W01 BT B RGAYTY BRErLGIRS the bit axi

o‘frro?atlgﬁnﬁbﬁh%ﬁer backface portlon 57. The portlon of cone 37 between inner
(3- netﬁyl-pyrrdrn ).-.pi perazi n- g?%
b@t:lﬁfaﬁ%aemon TR gTERY B méarl £8 64 thatisEPTIRIFS Qutss feal 53 from

ifi¥ekt tify AafdeSY | OGIePSEAL 55 Bk dWRE nBFEREAITRINef riNgfldre 29.
selected fromthe group consisting of Phenyl t hi enyl,

t hi azdnirotgHen pm%@rs a flat faes fhat st eparatedromicong angitlpesb 59 by a
s(‘x{a‘ﬂlm:ﬁ:mnég OHP 119 B b%tiirﬁ]éhtofhet k& BY lanB 8 taBBh ig# 135! & substantially

be understood by th ose of skill in the art that

flusbnwish nthe uprdtio foft hét prashined suafasat 1D hocadnst aada\al@m@uayard from
a%[lﬁr ?A&%l 1’7C %%ﬁ gece Jé@ 1ﬁ§é@pﬂH§ q}s‘m%é thel‘ﬁenﬂﬁetfbp pecewmg anti-
in, e 1sol ated antioneric
rdtaasnepxeo?tﬁe i§ parfthyr ins grasveat? amdazﬁeﬂyon niastt maehmmh eurface 19 just
%nigrol nvggl‘;e i A@ % }"eggﬁ Q%Xrt?) ro%lt tfn?:r%r [§rotrudes from
er eo racermat es ot res  thereo a
thebmmuﬁ@nﬁv&%ﬁnula I. The optically active fornB of

the c ound of .the inven par
exanpr8; By™eHi PgengﬁPé%ngngﬁ%écmogg{ega |§(rc’1116%fm pit leg 13 and
p’r&ﬁ&d@fc&w&f'd OdﬁemhaaingOin arisypablld toesatingipn axis 23 (Fig. 1). The

dol og nt h |s f r om gpt |c |1y actjve
BRI S5 GPPEFFePET oy eI PESay MPAGE b Bonsequigr, backface
gor€ord mcemua@& ples 63 isbed tb lieveephittngs ddd &mlling&ﬂtﬁﬂ flfn the spaces

RONEUL AR o RS SR U HUPGTHY SR PCbit 1 13- Diverterpins

630ENAY 86, elinfihated 23Tl eSirél), d AAS £ buter Havtkiake @srtrmﬁ@t uasradaxtend in a
forms. It will further_be understood that the prese

streight tlinsn remc aRpUasER 39 fio £38h SPRERLad Rtprnipey bans recessed as
Gewpounds of Formula |I. Wthin the scope of the
invention are also salts of the conpounds of Formula |

Gen@r apgrgtions arbiath etptes) FaFhLone praotatess alvqud bspring pin axis 23.
Ae@ 2fp doaeaﬁrﬁ dhrrvanhg oah%eﬂeat werrt)zeeg N9d back up

an ard proc res known Tn the art

aesmmﬂan@ exfgrioreafchit Ag %owwlthcq:vémgsy Sa@ﬁ@ mmﬁélryrr@tates in unison
| R
Jégrg ﬁgﬁggs R Ui gf%t il e Ghdb bidr Surthle e ﬁtn% tygraamar portion

acid, to ord a sa
PhyCouwd b?gmawojabtec@epo\amtslghalm rolative to fhe aaisscof hreysg pirel 5 because

t k P ,
V0l 4500 S i A e, e
wHU ﬁhaﬁﬁelﬁlvieaioc thenjxis alftbdaying rpgatliSng Fhie digeeimgdmorermég tends to

Eata.e et oo P 6P L B GNOR T AR RB s 25.

equi val ent of an al kali netal pr alkaline earth net al
hydr oxi de or al koxi de (such as” the ethoxi de or

nmet hoxi de), or a suitably basic organic am ne (such as
chol ine or nmeglunm ne) in an aqueous nedium foll owed
by conventional purification techniques. Additionally,
quaternary annnnrunrsalts can be prepared by the

e o .




and the seal for resisting wear and corrosion. State

of the Art: A typical roller cone earth-boring bit has
w@20@7ostyedly with three bit |egs. A bearing pi nPERUSIIT000237
fromeach bit leg, and a cone rotatably nounts on the
bearing pin. The bearing surfaces between the cavity

of the cone and the bearing pin are filled with a
lubricant. A seal is |ocated between the cone and the

beari ng pin to seal lubricant within and keep drilling
fluid 15 BE% %\éddﬁ&g%ﬁuéé)fhesﬁﬂpént@ and debris that
propose use € type conprises an elasto

mhr:rgviseh aﬂoulds antez athe dSpacreSabgtmen dastnmabkined rserﬁae@ rl 9t hm;i backface

vrt nornal t
RO LAk Vs iF ahd BCHERAIGS SRl i contact with
inkert Hing@5anthsee ainggerors\@eﬁrﬁlpl demgetedf amnepaloohads Iaore reswtant to
el ected contact ,%sur of t e i,nn di anet er

r?séowﬁi] C?ﬂ'gSlBlé enﬂ f 1% ng pin. églaéld cone 37, to

1hHiM’tSﬁﬂ Wéart thg:r @ohld! nd2idaligl Lﬂdcﬁlg aORR! atdré¥ttionh et ddn@st machined
hlgher cont act pressure on the | ower side of the

%%@FFﬁﬁaBﬁ QeSS he upper side. Al so, during

oper atrhe thvehti6h Bad@¥nibiRanst! ddgaﬁtagém ETHEMEERE Aing r&dites Mfferences in

to the axis of the bearin Thi s nmovenment results

Gomtach pYssiyre @pRtietio the seady £ arrﬁeﬁdrlrg UrR PRI gotgFiépn for the seal

e?g%ﬁist cMﬁE&’t‘M ERBhACIndPddbeRUr € can cause excessi ve

“heat and wear in certain areas of the seal, shortening

t he | While fesinvention hnfgbem shown eineenly roreopfrifs i formsyr i should be

I

&?Ja?eéltt \?\%ggﬁg %Eﬁlsg Q{ie %ﬂegélg t}% étt 1@31 ot @«g hg? 7%@“@ gce‘f)ﬁﬂféeto various

ahagges wiliowi dsphiog fioms thel §cppe) ofthei lgwmtrons ert ring on

the bearing pin for engagenent by the inner dianeter

of the seal ring. The insert ring is of harder

mat eri al than the bearing pin for reducing wear on the

seal ring. In the Figure 7 enbodi nent of the '989

patent, the insert ring is |located on and fi xed

relative to the bearing pin by a vul cani zed

| ayer. DI SCLOSURE OF | NVENTI ON The earth boring bit of

this invention has a rigid insert ring nounted on the

bearing pin. The insert ring has an inner dianeter

greater than an outer dianeter of the bearing pin,

defining a cl earance between the insert ring and the

bearing pin to allowthe insert ring to float relative

to an axis of the bearing pin. An inner seal is in

seal i ng engagenent with the bearing pin and the inner

di aneter of the insert ring. A cone is rotatably

nount ed on the bearing pin, the cone having a cavity

contai ning an outer seal groove. An outer seal is

| ocated in the outer seal groove and in dynamc

seal i ng engagenent with an outer dianeter of the

insert ring. An anti-rotation nenber nounted to a

portion of the bit body is in engagenent with a

portion of the insert ring to prevent rotation of the

insert ring. Preferably, the insert ring is of uniform

t hi ckness around its circunference. In the preferred

enbodi nent, the anti-rotation nenber is a pin that has

an axis normal to the portion of the seal ring that it

engages. Also, in the preferred enbodi nent, the insert

ring has a radially extending flange that abuts the

bit leg. The flange on the insert ring may be

partially recessed within an annul ar groove fornmed on

the bit leg. Preferably the inner seal is located in a

groove fornmed in the bearing pin. BRI EF DESCRI PTI ON OF

THE DRAW NGS Figure 1 is a sectional view illustrating

a cone and bearing pin of an earthboring bit

constructed in accordance with this invention. Figure

2 is an enlarged partial view of a portion of the

bearrng p|n and cone as shown |n Fi gure 1 Frgure 3 |s

I R 1 Y 4 o . - o "



side of bit leg 13 is referred to as the shirttail 21.
Recess 17 has a radial wdth that is about the sanme as
wao b@7osids@l wi dth of | ast machined surface 19 BET/US2007/000237
shirttail 2 1. Arigid insert ring 25 is installed on
bearing pin 15 at the junction with bit leg 13. Insert
ring 25 is preferably an L-shaped nenber in
cross-section, having a cylindrical portion 27 that
extends around bearing pin 15 and a flange portion 29
that extends radially outwargdafy@m cylindrical portion
27. Flange portion 29 |ocates wthin recess 17 and has
la 4meantly boung bify comprisikg:s enbodi nent, flange portion

29 h i ' -\ . f o
recegéb%;%hggﬁﬁﬁgfa?gﬁ%F% J%%%?Egﬁ@%%&?ﬁ%?gﬁgﬁigegatﬁmjunmmm
dfohe\bodly dndotinelbeatingnpiohi ned surface 19. Fl ange portion

29 in_ this.enmhodi nent 'a th'cK;r.than c ILndggcaI . .
bor t | HRES IsEf e Fouated o't e By, the daert {io pgving an inner
diaheet greated thahah dutecdinmeter of theydatidp ipirg Idefifiinigi addleatdnce between

is.preferably uniformaround the.circunference of rin .

th8 i e P TRRELR g SgW RS TR0, Sl 19t yesto te bearing

pinj ghtly greater than the outer dianeter of bearing

pin 15 by a few thousandths of an inch in the . .

pr ef eff? BWCE fEA) i Beaking eagaggnient path thsbepring gin sad pdaper diameter

dFthd {Rakirpg; of insert ring 25 relative to the axis of

bearing pin 15 is allowed to occur by the clearance, .

pr ovi YePisefetatehln mountade ondthenbeating pigy thegpne dlaving a cavity
e ﬂH;er di aneter of bearing pin 15.

J&%&Fﬂr‘}l&graas%gg%}%ll,rﬁo I ¢ch is an elastomeric Oring in

t hi s ambuigr sealtin the onter spab grdayezangripolymaimie seadingrengagement with

eal.l i ai nst the inner dianeter of
igyﬁﬁﬁﬁgﬁggﬁrégF?ggﬁ§§€$%fﬁgnsert ring 25. Inner sea
31 prai entabdtptiamembenid wevent rowtios of theinsdrt tihg.ckness
around its circunference. An anti-rotation nenber
prevents insert ring 25 fromrotating relative to
hedhe bit aocordirtg tol claitth i swherbmdthrendert dng éceomifarmsthizkness around
'f%y shqwn in Figure 3, is formed at one or nore places
S HEEUEY peri phery of flange portion 29. Slot 33
is semcircular, although it could be different shapes

r onplete hole if desired., An anti-rotation pin 35
£ ¥ S0 Beefiing T gl ds Stz $4° AP HLER PR GPRAES from the
BARE hidaesd 14k hA GRisHIrh6l tBHEY ShYtiohQifahed S8al Bhg S & dnghbdrd
25 relative to bearing pin 15. Referring again to
Figure 1, a cone 37 nounts rotatably to each bearing

A Thd Bit 266M@ink tolASNAD, Whdrinl BE a683bAIBL Merfbd} dShpristya pin that
of cutting el enents 39, which may be teeth machi ned

gREc hEceSe A the nseit iB8ne 37. Alternately, cutting

el ements 39 could be tungsten carbide inserts pressed

into mating holes in the exterior of cone 37. Cone

37Rag bis asemdingdeiclajmal, whersR: fits cl osel y over bearing

pin lpe lﬁsi}! %féaeéo\zém sedlh f:;ll%cﬁ'ﬁtal B deh ﬁ%%@&g@%ﬁ%&aﬁxdlaﬁ adjacent

1
may be utilized tween cone 37 and bearing pi

lastemaeschiamgsl surfisewn thebadyar ward set of cylindri cal

rollep.b ' i.S i it Di g ' .
o R s RS, S B PNE e tot racines
smfaodiandnt al so di scl oses an i nternedi ate set of .

roll er, beari 45 engaging a _smal.l er dianeter portian i
of ol - piHiart meis Yoltbre® Ron o, Rop! iy dasf pmachined
sinfagimengagemennwithalrbess i thawlaape pbthe iaserofingear i ng

pin 15. A thrust washer 49 is |ocated on a thrust

shoul der of bearing pin 15 for engaging a mating

surface within cone cavity 41.7Cbne 37 is retained on
bearing pin 15 by a plurality of balls 5 1 that engage
mating recesses in cone cavity 4 1 and on bearing pin

15. Cone cavity 4 1 is filled with a lubricant that is
supplied froma lubricant reservoir and pressure

conpensat or (not shown) through passages (not shown)




Referring still to Figure 2, cone 37 has a backface
that surrounds the nouth of cone cavity 41. The
whawroswoeo i ncl udes an i nner backface portion S5FCT/I&2007/000237
extends fromthe nmouth of cavity 4 1 radially outward
relative to bearing pin axis 23 (Fig. 1). Inner
backface portion 57 is not flat; rather, it curves in
this enbodiment to mate with the contour of insert
ring flange 29. Inner backface portion 57 curves
around insert ring flange 29 and extends rearward,
defining an annular rib 59 | ocated adjacent the outer
@i dieberacodrdingstordiaim hgwhdreinge 29 A slight clearance

1L, 5 L 0 A PR P o e

sutstandeBy flaosutrface mnhe body6 stIhetehatthd b;tt fties senhprisesa

f d_di t 59. Qut backf
por 1 81 2SN aen AR A A d o an

I Nt er aéni@Bn\thd Msart giagand paftadly réfessdd withix tB€ annular groove.
Annul ar rib 59 extends over a portion of insert ring
flange 29 and has a flat face separated from /| ast
TRqipk BRteserdfmc® d8nPy, whergm!t | cl earance. The width of
this clearance is | ess than the thickness of flan? .
29, t s enge hasan; aanuly barkfacst thot gncipdespomguth of the cavity, the
GAA RORavifi £ t;r&teﬁtmgr ARG b et SBAGRR §1rI0totion of an outer
forward toward the bit axis of rotation frominner
giameterof thoflangen 57. The portion of cone 37 between
i nner backface portion 57 and groove 55 is a thin
flange 62 that separates outer seal 53 frominsert
Bi Myebitzasgerdiy to@leier 1.cwbkereid3 t hus does not contact
i nser j . | 35 has a flat
face t %{HQ?%BE g g%?g? %dl?l?yg%ﬁhg%(ﬁég g]r%ﬁg‘f I%Hr ib 59 by a
smal | tld evtenscad. groovet lmsspaeaﬂnbdldveml,ls tome dfabe sk walls defining an

AT 8 R ok Tred B Sl Alen B s Bl Pty

out war d from annul ar groove 17, which receives insert
ﬂgflan Tr for rece|V|n][g antirotation

% ot g |“§/ "‘H“ ’ée“l?ledﬂ’aerpsﬁ AT FYR P ast

nachi T&ﬁdmﬁdﬂsfaﬂ@od& fou;%dahtm&ntxgm groove 17. As a

resul t ortion of a@tll-rotatlon pi n, 35 protrudes

f r om ehelasigEes rigg dpihe iner SeRegPVRBRG IfSAling Spatgemient with the
fihePBMnEerBTURS Bdett Ringol €S in bit leg 13 and protrude
forward, each having an axis parallel to bearing pin

axis 23 (Fig. 1). The forward ends of diverter pins 63

20 e Alnl Atthddingb2s ebvpsipaged to cone outer backface
portion 61. Diverter pins 63 serve to di vert cuttings

and deibit bedy havimgia pitdas W@ afrpeadingdiepriag pith defining a base area at
RS shaRS e Bl Se o pelisnpfgcent. surface of bi

13. Diverter pins 63 could be elinmnated, if
deS| r @drigig| lsaﬁrt wgenom@d(baélee bearingoping the et dingxaving an inner

f o)

fao ot of Sl ARG e DL i 4 T U 8o berween

tahr: xbsqrt fing aml ateelsqaneg@hn troslbovd theripsert B3¢ &b foat dekative by the bearing
in axis 23. Drilling fluid is punped down a drill
fing, which flows out nozzles and back up around the

ext er iaonimedr sbaltgrédveaformgd wh tthe bearingrgs,. Seal 53

normal | y otateS|n uni son.with cone 37 an indinIdy, .
engagd8” PREBUTE: "1 L e iR IR P & FRRYY cifid’ in sealing

' B@%dgb:@i&nﬂﬁuth@?&ﬂﬁmEFdMﬂfeter\wm ias@t ringyve slightl yf )
relative t the axis o ecause o t he
el oo SR DELE T R b BT O P BB PP and (o

nove with cone 37, thus wll fkoat relative to the
axis of bearing pin 15. This fFoating novenent tends
to maintain a desired contact pressure of outer seal
53 with floating insert ring 25.Diverter pins 63, if
used, may reduce the anount of cuttings and debris
that ot hervvl se woul d enter the spaces betvveen Iast

r A~ o N Y o o - — o ~ oA




arigidinsert ring nounted on the bearing pin, the

insert ring having an inner dianeter greater than an
woouigsds@anet er of the bearing pin, defining aPCT/US2007/000237

cl earance between the insert ring and the bearing pin

to allow the insert ring to float relative to the

bearing pin; an inner seal in sealing engagenent wth

the bearing pin and the inner dianeter of the insert

ring;, a cone rotatably nmount ed on the bear i ng pin, the

cone havi,pg s@alcﬂlvt Ll s@aﬂﬁ # 3@ O and with an

an oufer seal in the outer sea e an ynam c

@datcﬂlmgle@ngﬁg@nnm’tmg,tanén out er d| aneter of the

| nser s A kA" 81 AL 0. RTINS SBUBISKEN, engagemen

withlamoit;ombtiethe insettirng tbS;:ee‘tent totgtiorsofDthe immseftoing.
t hi ckness around its circunference. 3. The bit
according to claim1, wherein the anti-rotation nmenber

PI.0tThedsis aédodding 6 dMSE 16) FReRid tHafséb ribgl sndie@her Seal are of
the portion of the seal ring that it engages. 4. The

Py Orﬁb@éﬁk&Fﬁd‘r?‘H‘dcqhﬁtrﬂrfu ER&™n the anti-rotation

menber conprises a pin that engages a recess of the

insert ring. 5. The bit according to claim1, wherein:
t:heT&‘ﬁ?&%F@é“t&;‘ﬁﬁr‘?’%waa’VW@Pndr| cal surface on the

bear i pg his8 aRAtoRpRE ae%ﬁdlt&t bufRen ¥R bakif e ﬁﬁl £14 an adjacent
the body; the insért ring has a radially extend
kaﬁfaﬁg‘élllﬂwf@%%thm@d}’ast machi ned surface; and the

anti - %%g} -
the | g{s% %nglgméggg surfac e{})l %ﬁg‘ﬁ%ﬁg otthElH%imlialtg’réelgg gggst machined
surfacheand ange of the insert ring.6. The bit according

to cl r

cyl i ng‘le"%?{ ﬂ%ﬁlﬁ ace 1%) rtuﬁgssﬁtoﬁ 8 l&??ﬁe&éﬁ%ﬁ asﬁrfgae into e{lgagement
wijbsatramssaithyﬁahgeoﬁthdxawtnmgthe body wher ei n the

bit further conprises: an annular groove on the fl at

surface; and a flange on the insert ring and partially

IR CTthsbil awidrdhing td bhima rthu MEre@’( the\waiter eal Idoengiisks:

accordi ng Ial m Cg"‘ntlt!} t.he cone has an annul ar

backf A28 tehﬁﬁa BHAvEdPEBe B CAVIE 2Pfe cavity, the

backf ag elab@wicnig outdisehl tixih 10gatad Rkthad thel dutérsehl @¥beands

over a portion of an outer dianeter of the flange. 8.

The bit according to claim1l, wherein: the insert ring

DASTRe bRdEdrlig e CRAEI Bgwheamnge; and the outer seal

groove has arallel sjde walls, one of the side walls

def i nthg Hpg hisa radig)lygxtending §args; 8edit ed bet ween

the f ltlﬂen&ﬁexasféﬂl ERRVE W tws Patalle] e whils [ rbhé an annular rib of the
according to claim1, wherein the inner seal

eedeead bet&’ﬁeltﬂtﬁ’eﬂa’@éépdgb%@véfﬁeé}ﬂ% on the bearing

pin; an elastomeric ring in the inner seal groove and

in sealing engagenent with the inner diameter of the

1$sEhe bit pegprding fo plpineddd; whsesining bit, conprising: a

bit b j ' .

D1 DR ABN el s b9l So RS OB an acjace
$®gtaandlly fet sweface ny i bodya whiegdinl therhsefurther ogmpuisest ed

on th r|n e ripg having an inner

di anme er gre OBL‘%]R%h&aﬂAtS%ﬁere 3n%rreter of the bearing

pi n, ddfanpé ogtle iobatriagtieat epatially tdeessied swthin thengnahal groove.
the bearing pin to allowthe insert ring to fl oat

relative to the bearing pin; an inner seal groove

f&r TRelbivacddrginpeaclang 15, Whessin:el ast oneric inner seal

ing in the |nner sea din_sealin

engagg?Feﬁ?“‘?/\}"t’sn at‘haémlu}ﬂﬁgl? g}laﬁﬁe'g%tr eRfirclgsea ﬁ@ﬁé‘t‘t of fhegcavity, the
a cone having a cavity rotatably nounted on the

bearing pin;an outer seal in the cavity in sealing

engagenent with the cone and with an outer dianeter of

the insert ring; and a pin-like nmenber nounted to the

base area and protruding into engagement with a

portlon of the |nsert r|ng to prevent rotation of the

T A A S




uni form thi ckness around their circunferences. 12. The

bit according to claim 10, wherein: the base area
weowpiosses a cylindrical surface on the beari neCpuUs2oanao237

an adj acent |ast machi ned surface on the body; the

insert ring has a radially extending flange that abuts

the |l ast machi ned surface; and the pin-1like nenber

protrudes fromthe |ast machi ned surface into

engagenment with a recess in the flange of the insert

b%bftéﬂce ]h'%vinﬂ‘ﬁ r@’b&u@lﬁ%%ﬁ’hﬁ]& }iB fhfleRehls oM faehe&?xaito!aeof an outer

outer seal ~conmprises” an outer seal groove for In

dizmeetenof thg flanpel an el astoneric outer seal ring |ocated

within the outer seal groove. 14. The bit according to

claim 13, wherein: the insert ring has a radially

16X Aanghirthbokingbite corapdsinge out er seal groove has two

paral | el .si.de walls, defi.ping an . annular rib of the

Sone T Bt kPREFREPRALt FRYIh Aleerdiie FREnEBI%, seal

ring. a #igid ihb&t Ahf hawiag adidhge portidrthi dfhts ApeiftDnvT thdBit leg and a

base .area conprises a c¢ylindrical surface on the

%@aﬁvﬁﬂ mrHO%ﬁ%ata}??saﬂ} e champler ZAven than fany putey, diameter of the

H8rih S i) AFininphe ERhAntd BetWden fthé ERMAFRNPHItDASL tBY insert ring and

annular groove on the flat surface; and a flange_on

the begringapip tp plep thminsed rigg te flopt iplativede siebsAringipit he

annul g i BePQ4eeroble fdidfedVdd HRBRAAM p@; t 0 cl ai m 15,

wherein: the cone has an annul ar bapkface t hat ) .

enci r &t eddasiomeni¢ Hnoér shel smgi i1y, the hisat kdeak ererie pgdain sealing

[ ' : | t a portion of
égllﬁg%%t{%{rtwgf@%# g?ﬁ%ééa?ﬁéﬂﬁna%égﬂ%%%ﬁ earth boring
bit, aoopyhavimga cavityi rotdsehly nheunterhomthisibteatingpini;t h a

dependi n i e rigid i.nsert, ri ' a .

{1 Ao Ber A b Pl A Ea BRI Y et

a cyl amdlastoalerip@uitdroralt tag irhsmliag ehgagemeik swidt the outer seal groove
reater. than.an . outer djaneter, of the ri. i.n,

P g 3 RoREH IS0 8 AR B ioe o AR yBE o phe outer seal

gbovdieepansiapthe outgr satlrihy €rone del fimhgp ol tHeOinadrt cingt dmel

insert ri to float relagtive to.the.Qhearin in;, an ..

| nner & g Bt gphEd o 5 Retisangt i bt ppaf i Hotruding into
RigasérRemwith & potionSF dhe insO1F ring tb PLevieAN@itat AT tHE BRYR ring.

and in-sealing engagenent with the cylindrical portion

of the insert ring; a cone having a cavity rotatably
P UTEEHit QBcdriiighé T4iMd A Wherdih 188 n8ért %F'an@ RO Ufer seal ring are of
formed in the cavity and having parallel side walls;
ufosmabickpessiEowg tBFir SESYM{STRRCSSn seal i ng engagenent

with the outer seal groove and with the cylindrical

ortion of the insert ring, one of the side walls of

hellrbib pccosding i elgim 1depBem®ining t he outer seal ring

from jhe j t.rd ng; Ld=by | :
renber e el Lo e EEH ifg 1S PRy CroEEe WHihin an anmular
prove frrmed onthobiélegagenent with a portion of the

insert ring to prevent rotation of the insert ring.

18. The bit according to claim 17, wherein the insert
20.nghartdt adverdingde chaml 19,i wherainethef comeifag ravbadkifadertbat encircles a
ar oun heir..ciycunf.erences. 19. j 1 rding t.
PR SR iy f Y60 &g 58 i Mt B ALty over an
sutergdiameieapf thel flange pogiswel the indsert raag. annul ar groove

formed on the bit leg. 20. The bit according to claim

19, wherein the cone has a backface that encircles a

mouth of the cavity, the backface having an annul ar

rib that extends partially over an outer dianeter of

the flange portion of the insert ring.
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