: Thi s

i nvention relates generally to inserts for-rolli ng Qﬁ_l,(BQ,hk |Re0 nore
particul arlry to conical type inserts having speciall g tips.
Rock bits using sintered tungsten carbide inserts wt m -havi ng
a general ly wedge or chisel-shaped conflguratlon hav

drilling soft and medium formations. Vlarious confi gurat | ons of vvedge shaped

i nserts are shown i 1 this type
usual |y have a pai r&g#&léyﬁlf %]_@ﬁrﬁ?%@[ﬂﬁtﬁ converge |n gfgn el ongat ed
rounded crest. U S. Patent No. 4, 108, 260 shows ‘a nodified version of the
chi sel -shaped_inserts in which the |leading fl-ank is concave and the
trailing f/Backgrammdnyex. The scoop- shaped |eading flank aids in lifting
cut ti ngss whi | & UG, GRA%GYn riiaed pBRerkh? B irsEtd RrSrohihg G680 itk G ke
t he additi onal support provided:

particularly to conical type inserts having specially shaped cutting tips.

Rock bits using sintered tungsten carbide inserts with cutting tips having a
generally wedge or chisel-shaped configuration have been used for drilling soft and
medium formations. Various configurations of wedge-shaped inserts are shown in U.S.

10  Patent No. 3,442,342, Inserts of this type usually have a pair of cylindrical flanks that
cbnverge into an elongated rounded crest.

U.S. Patent No. 4,018,260 shows a modified version of the chisel-shaped inserts
in which the leading flank is concave and the trailing flank is convex. The scoop- |
shaped leading flank aids in lifting cuttings while the convex trailing flank resists

15 breakage because of the additional support provided. |

A shortcoming with the scooped inserts of the ‘260 patent is that the flank
surfaces are flat and intersect the side conical surfaces at sharp angles, thereby creatmg
stress risers which promote breakage.

Recently, conical inserts have been utilized in rock bits for drilling soft, medium

- 20 and hard formations. Conical inserts include a cylindrical base and a cutting tip
comprising a conical surface concentric with the insert axis converging into a
spherically shaped apex.

' U.S. Patent No. 4,334,586 illustrates a plurality of conical type insertséin which
the spherical crown is asymmetrical with respect to the insert axis. On these. inserts,

25 the side surface of the cutting tip below the crown includes straight line surfaces
between the base of the cutting tip and the crown to férm an oblique cone structure.
(See Figures 3 and 4 of the above mentioned patent.)

U.S. Patent No. 4,776,'413 teaches the use of a conical type cutter having a
spherical apex with the side surface between the base of the cutting tip and the apex

30 being a concave surface of revolution.
Another conical type insert commoniy used is an "ogive" insert having a

symmetrical convex surface forming the cutting tip. The problem with such an insert




A shortcomng with the scooped inserts of the '260 patent is that the flank
surfaces are flat and intersect the side conical surfaces at sharp angles,’
t hereby: creating stress risers which pronote breakage. Recently, conical
i nserts have been utilized in rock bits for drilling soft, nmedium 20 and
hard formations. Conical inserts include a cylindrical base and a cutting
tip conprising a conical surface concentyic with the insert axis converging
into a spherically shaped apex. U. S. Patent No. 4,334,586 illustrates a
plurality dfthabtheexiratmaterialrforming thercovvier Isutfaee capbesrlessapenciration argl lower

asymretrical W fh respect to the insert. axis. hese inserts,, 25 the
S e aur f agueb ol PHStRlion: Nyoh insers Al pialy S o TEr, RGOS PUNE 1 i ne
surfaces between the base of the cutting tip and the crown to form an
obl i que cone structure. (See Figures 3 and 4 of the above nentioned .

patent.) USsmmaryof thednventios, 413 t eaches the use of a conical type cutter
having 3 In accordance with the present invention, a conical insert is provided having a

cylindrical base and a cutting tip. “The cutting tip includes a spherically shaped apex
and a substantially conical surface between the apex and the base. In the preferred
embodiments, the trailing side of the cutting tip is convex as seen in the longitudinal
section tal.<en normal to the apex. The leading side of the cutting tip is either a straight
10 line segment or is concave as seen in the longitudinal section taken normal to the apex.
_The surface between the base and the apex is further characterized by the fact that no
sharp bends are present giving cause for stress risers.
An advantage of the present invention is that such a construction provides for
more durability and can be made with greater extension than prior inserts.
15 _
Brief Description of the Drawings
FIGURE 1 is a fragmentary sectional view of one of the three sections of a
rolling cone rock bit having inserts constructed in accordance with the present
invention;
20 FIGURE 2 is a perspective view of the first embodiment of the insert of the
present invention; _
FIGURE 3 is a side elevational view of the insert shown in FIGURE 2;
FIGURE 4 is a top plan view of the insert showing surface lines taken at various
elevations of the cutting tip; |
25 FIGURE 5 is a perspeétive view of the second embodiment of the insert made
in accordance with the present invention;
FIGURE 6 is a side elévaﬁonal view of the insert shown in FIGURE §; and
FIGURE 7 is a top blan view of the insert shown in FIGURE 5.

30 Description
FIGURE 1 illustrates a portion of a rolling cone rock bit 10 having a leg 11



spherical apex with the side surface between the base of the cutting tip
and the apex 30 being a concave surface of revolution. Another conical
type insert connDnIy used is an:"ogive" insert having a symmetrical convex
surface formng the cutting tip. The problen1mﬁth such an insert
REPLACEMENT SHEET Date @ ...... ....... 2 is that the extra materi al
formi ng the convex surface causes | ess PBenetration and | ower rates of

penetration. Such inserts are t% pically used for hard formations only.
Sunmary of extending, dewnwardly from a bit main body (not shown). A journal 13 extends from

‘the leg 11 for rotatively supportmg a cone 15. The journal 13 includes friction bearing
surfaces which mate with corresponding bearing surfaces on the interior of the cone 15.
A plurality of ball bearings 17 are located within a chamber formed by
5 registering grooves located on the journal and within the cone. The balls function to
retain the cone on the journal.
An O-ring 19 is positioned within a gland formed i)y the journal and the cone
to seal the interior of the cone from the exterior of the bit.
Although only one leg and cone assembly is shown, each rock bit normally

10 includes two or three such assemblies.

Each cone 15 includes a plurality of cutting inserts 20 located in rows to project
out of the borehole and the bit and cone rotate. Each insert 20 is usually made of a
hard material such as cemented tungsten carbide. This much of a rock bit is
conventional.

15 FIGURES 2-4 illustrate an insert 20 made in accordance with the present
invention. [Each insert includes a cylindrical base 21 which is adapted to extend
entirely within bores formed in the cone. Each insert also includes a cutting tip 23
which is adapted to extend beyond the surface of the cone 15.

Each cutting tip 23 can be separated into three sections for descriptive purposes.
20 'The first section is the substantially spherical or rounded apex 25. The 'very top of the
apex forms a point 27. The rounded surface of the apex applies a high loading on the
formation surface to be drilled in order to fracture portions of the formation away from

the borehole bottom.
The side surface below the apex can be divided into the forward or leading

25 section 29 and the rear or trailing section 31. Each insert 20 is positioned and oriented
on the cone 15 such that the leading section 29 located at the top of the cone faces the
direction of travel of the cone to contact the formation first as each insert rolls onto the
bottom surface of the borehole. With such an orientation, the trailing section 31 of
each insert 20, when it is at the top of the cone, faces away from the direction of travel

30 of the cone.

The leading section 29 is frusto-conical in shape which has straight line



5 In accordance with the present invention, a conical insert is
provided having a cylindrical base and a cutting tip. The cutting tip

i ncludes aspherically shaped apex and a substantially conical surface
between the apex and the base. In the preferred enbodi ments, the trailing
side of the cutting tip is convex as seen in the longitudinal section taken
normal to the apex. The | eading side of t4he cutting tip is either a

straight 10 line segnent or is concave as seen in the |ongitudinal section
t aken nor rrasegms‘—ntstextaming fiime thelrbhsa:éllietﬂ!eapex 28. bEtsshoahblbe metedpthat the
further cha ed th that no bends present vi ng
cause for s "s‘ﬁ'g 29’ gdgrfa?e ?ig rﬂpé%ﬂt"“ 0%15@ such

a constructhmmmﬁteéhah 1mnrr€ctiéw¢ﬂbit| virifg Blefidin Qﬁrﬂﬁﬂﬁ W'th gr eat er
ext ension than prior |nseg%s 15 Bri ef Drgéscr?%tlon % t he Draw ngs FlI GURE 1

is a fragnentar y'rb%é{aiﬂ&ﬂﬂa'f‘ecwle@ldﬁ sybgargially Heustcheonical do tshapesexseptathat the
5 surface includes convex line segments extending between the base 21 and the apex 25.

This convex surface gives added support to resist the bending loads acting on the insert
as it contacts the borehole bottom.
Again, it should be noted that the trailing section blends with the leéding section
and the apex without any sharp radii being formed to create stress risers. .
10 This is illustrated in FIGURES 3 and 4 where the surface intersections with
planes 32, 33, 34 and 35 shown in FIGURE 3 are shown in FIGURE 4. In FIGURE
4, these surface intersections are circular in the preferred embodiment, but may be
somewhat non-circular.
FIGURES 5-7 illustrate the second embodiment of the present invention. This
15 embodiment shows an insert 40 having a cylindrical base 41 which also is adapted to
extend entirely within bores formed on the cone surface.
Each insert 40 also includes a cutting tip 43 on the base 41 which is adapted to
extend beyond the surface of the cone. |
As in the explanation of the first embodiment, each cutting tip 43 can be
20 separated into three sections. The first section 45 is substantially similar to the rounded
apex 25 of the first embodiment. Similarly, the trailing section 51 is substantially -
similar to the convex surface 31 of the first embodiment. o
The actual difference in structure lies in the leading section 49. Rather than
having straight line segments from the base 41 to the apex 45, the leading section 49
25 isaconcave surface by having lined segments which are bowed inwardly as they extend
from the base normally to the apex.
As with the first embodiment, it should be noted that the trailing section 51
transitions with the leading section 49 and the apex 45 without any sharp intersections
) requiring a blend radius. In fact, as illustrated in FIGURE 7, the surface intersections
30 with planes 52, 53, 54 and 55, shown in FIGURE 6 are substantially true circles |

because the amount that the convex lines are in distance from a straight line extending



rolling cone rock bit having inserts constructed in accordance with the
present inventian; 20 * . FIGURE 2 is a perspective view of the first
enbodi nent- of the insert of the .present invention; FIGURE 3 is a -side

el evational view of the insert shown in FIGURE 2; FIGURE 4 is a top plan
view of the insert showi ng surface |lines taken at various el evations of the
cutting tip; 25 FIGURE 5 is a pesspective view of the second '
enbodi nent of the insert nade in accordance with the present invention;

FI GURE 6 i from the Besectodhedper insubstaatialty thetsamee wéstarice sk \tire concavedities veouldind

L SUEE 7 R BBl B o A g g e L
11 does not necessarily have to equal the amount of the trailing surface is convex. -
In effect, the horizontal slices taken through the cutting tip 41 would show a
5 series of circles the centers of which would form a curved line leading from the base
to the apex. By having the cross sections of the tip circular at all elevations above the
base, the flanks of the tip between the concave and convex surfaces are strengthened.
It should also be noted that the center of the apex 45 is concentric with the axis
of the cylindrical base 41. It would fall within the purview of this invention to have
10 the apex 45 be asymmetrical with the base axis in any direction. |
| It will of course be realized that various modifications can be made in the design
and operation of the present invention without departing from the spirit thereof. Thus
while the principal preferred construction and mode of operation of the invention have .
been explaineﬂ in what is now considered fo represent its best embodiments, which
15 have been illustrated and described, it should be understood that within the scope of the
appended claims the invention may be practiced otherwise than as specifically illustrated
and described.



3 extending dowmnwardly froma bit main body (not sho

[ _ [ [ wn A journal 13
extends fromthe leg 11 for rotatively supporting a cone 15. e jou

i ncl udes f

surfaces on the interior of the cone 15. A plurality

are located wthin a chanber fornmed by 5 registering grooves
the journal and within the cone. The bal s function to retain the cone on
the journal. An Orréﬂg 19 is positioned within a gland forned by the

journal an

the bit. Although only one | eg and cone assenbly is shown,

normal | y
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riction bearing surfaces which mate with CO?)ﬂﬁmmmjmﬂﬂﬂfE ,
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IS:the interior of the cone fromthe exterior

1. In combination with a rolling cone drill bit of the insert type, a shaped
insert having a cylindrical base integrally joined to a non-symmetric cutting tip, the
cutting tip having a leading side and a trailing side converging to a spherically rounded
apex with the trailing side being convex as seen in a longitudinal section taken normal

to the apex.

2. The invention of claim 1 wherein the leading side includes straight line

segments extending between the apex and the cylindrical base.

3. The invention of claim 1 wherein the leading side is concave as seen in

-a longitudinal section taken normal to the apex.

15

20

30

4. The invention of any one of claims 1, 2 or 3 wherein the spherical apex

is concentric to the axis of the cylindrical base.

5. The invention of any one of claims 1, 2 or 3 wherein the spherical apex

is offset from the axis of the cylindrical base.

6. The invention of claim 1 wherein a portion of the planar sections taken

perpendicular to the axis of the cylindrical base are circular in shape.

7. The invention of claim 1 wherein a portion of the planar sections taken

perpendicular to the axis of the cylindrical base are non-circular in shape.

8. In combination with a rolling cone drill bit of the insert type, a shaped
insert having a cylindrical base integrally joined to a non-symmetric cutting tip, the
cutting tip having a leading side and a trailing side converging to a spherically rounded

~ apex, the trailing side being convex as seen in a longitudinal section taken normal to

the apex, the cutting tip surface below the apex being shaped to have a continuous

" This Sheet Has Been Re|ilaced
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10 includes two or three such assenblies: Each cone 15Tncludes a plurality

of cutting inserts 20 located in-rows to project out of M‘E‘Wa
the bit and cone rotate. Each insert 20 is usually madeés‘j\mmgm“ Wal
such as cenented tungsten carbide. This nmuch of a rock les eon¥enti onal .
15 . FIGURES 2-4 illustrate an insert 20 made in accordance with the
present invention. Each insert includes 7 cylindrical base 21 which is
adapted to extend entirely within bores forned in the cone, Each insert

al so i ncl uéwowwwrﬁ%w%pu%lmﬁﬁinmmm equiringklead @adibyond t he
surface of the cone 15. Each cutting tip 23 can be separated into three
sections for descriptive purposes. 20 The first section is the

substantial 'y sgheri ok ifiVention il elhird[Bwheiein fhedeadigy/sitiofs ednchtieasifRx ihor ns
a point 27. The rounded surface of the apex applies a high |oading on the
formati on @Jengitudinad sersiogrtakancrprmal b therapex. fracture portions of the

formatign away from _

10.  The invention of claim 8 wherein the leading side includes straight line

segments extending between the apex and the cylindrical base.

11.  The invention of any one of claims 8, 9 or 10 wherein the spherical apex
10 is offset to the axis of the cylindrical base.

12.  The invention of claim 8 wherein a portion of the planar sections taken

perpendicular to the axis of the cylindrical base are circular in shape.

15 13.  The invention of claim 8 wherein a portion of the planar sections taken
perpendicular to the axis of the cylindrical base are non-circular in shape.

This Sheet Has Been Reiilaced '
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t he borehole bottom The side surface bel ow the apex can be divided into
the forward or leading 25 section 29 and the rear or trailing section 31.
Each insert 20 is positioned and oriented on the cone 15 such that the

| eadi ng section 29 |located at the top of the cone faces the direction of
travel of the cone to contact the formation first as each insert rolls onto
the bottom surface of the borehole. WtB such an orientation, the trailing
section 31 of each_insert 20, when it is at the top of the cone, faces away

from the directi onCONKGAR ANSERTS FOR:ROJJING1CONE-ROCKBELS on 29 i s

frusto-conical in shape which has straight |ine 4

. Abstract
A conical insert is disclosed having a cutting tip which includes a spherically
5 shaped apex and a substantially conical surface therebelow. The trailing side of the
cutting tip is convex as seen in a longitudinal section taken normal to the apex. The
leading side of the cutting tip is either a straight line segment or is concave as seen in

the longitudinal section taken normal to the apex.
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segnents extending fromthe base 21 to the apex 25. It should be noted that
t he | eadi ng section 29 and the trailing:surface 31 forma contoured surface
t hat does hot have -an abrupt change in digﬁftion on it requiring blending
or rounds. The trailing section 31 is subStantially frusto-conical in shape
except that the 5 surface includes convex |ine segnents extendi ng between
the base 21 and the apex 25. This.convex su I ves added supp to
resi st the bending | oads acting on the inseft .as it ntacts the ‘bof€hol e
bottom Again; it should be noted that the jtrailing se{tion blends with the

| eadi ng section -and the apex without any sharp radii beMag.fornmed i create-
stress risers. 10 This is illustrat¢d ip Fl GURES, d 4 where the
surface intersections with planes 32, 3384 gnd 35 sho in aURE 3,4 e
shown in FIGURE 4. In FIGURE 4, thesejblrfpcefintersec regcifcular in
the -preferred enbodi nent, but nmay be sonewhat/ non-cir . 2()
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FIGURES 5-7 illustrate.the second enbodinment of the present i nvention. This
15 enbodi ment shows an Thseft 40 having a cylindrical base 41 which al so

i s adapteed'to extend entirely within bores forned on the cone surface. Each
insert 40 also includes a cutthgg % B/23 on the hase 41 which is adapted to
ext end beyond the surface efdt o As in the explanation of the first
enbodi nent, each cutting tip 43 can be 20 separated into three sections.
The first section 45 is substantially simlar to the rounded apex 25 of the
first enbodinent. Simlarly, the trailing section 51 is substantially
simlar to the convex surface 31 of the first enbodi nent. The act ual
difference in structure lies in the | eading section 49. Rather than having
straight line segnments fromthe ‘base 41 to the apex 45, the |eading section
49 25 is a concave surface by having |lined segnents which are bowed

i nwardly as t-hey extend fromthe base nornally to the apex.
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As with the first enbodiment’: it should be noted that the trailing section
51 transitions with the | eading section 49 and the apex 45 w thout any
sharp intersections requiring-a blend radius. In fact, as illustrated in
FIGURE 7, the surface intersections 30 wth planes 52, 53, 54 and 55,
shown in FIGURE 6 are substantially truel¢g2rcles because the anount that
the convex lines are in distance froma straight |ine extending 5 from
the base to the apex is substantially the samedigiance that goncave
lines woul d have. However, it should be noted that tNe anougt of concavity
of the | eading surface does not necessarijy have to edyal the anmount of the
~trailing surface is convex. In effect, the horizontal sT2®es ta Ak hr ough

“ the cutting tip 41 would show a H 15
17T 3N, 20

19—
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5 series of circles the centers of which would forma curved |ine | eading
“fromthe base to the apex. By having the cross sections of the tip circular
at all elevations above the base, the flanks of the tip between the concave
and convex surfaces are strengthened. It should also be noted that the
center of the apex 45 is concentric wit&/2he axis of the cylindrical base
41. It would fall within the purview of this invention to have 10 the apex
45 be asymetrical with the base axis in any direction. It will of course
be realized that various nodifications can be made in the design and
operation of the present invention wthout departing fromthe spirit

t hereof. Thus while the principal preferred construction and node of
operation of the invention have been explained in what is now considered to
represent its best enbodi nents, which 15 have been illustrated and
described, it should be understood that within the scope of the appended

cl ai ns the I nvention may be practiced otherMAse than as specifically
illustrated and descri bed.
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1. A rolling cone drill bit (10) of helns pe h Jn | east one a
-shaped insert (20) having a cylindri cabf (r%o nt eg Berade lio@d a
non-symetTic cutting -tip (23), cha-Facterl zed by the M
having a | eading side (29) and a trailing side (31) conv
spherically rounded. apex (25) with the frailing side (31) be| ng conve _
seen in a longitudinal section taken nofnal to the apex. 2. The |nvent|on
of claim1l wherein té Nﬁﬁﬁ‘ g“i? K' ﬂ“S segnent s
ext endi ng between the apex gﬂ§ an ﬁ)zacy i‘g%lse
Background
5 This invention relates generally to inserts for rolling cone rock bits and more

particularly to conical type inserts havmg specially shaped cuttmg tips. |
Rock bits using sintered tungsten carbide inserts with cuttmg tips havmg a
generally wedge or chisel-shaped configuration have been used for drilling soft and
medium formations. Various configurations of wedge-shaped inserts are shown in U.S.
10 Patent No. 3,442,342, Inserts of this type usually have a pair of cylindrical flanks that

converge into an elongated rounded crest. dhould be- 108
(% U.S. Patent No. 4,018,260 shows a modified version of the chisel-shaped inserts

in which the leading flank is concave and the trailing flank is convex. The scoop-
shaped leading flank aids in lifting cuttings while the convex trailing flank resists
15 breakage because of the additional support provided.
) ‘A shortcoming with the scooped inserts. of the ‘260 patent is that the flank
 surfaces are flat and intersect the side conical surfaces at sharp angles, thereby creating
stress risers which promote breakage. .' | |
Recently, conical inserts have been utilized in rock bits for drilling soft, medium
20 and hard formations. Conical inserts include a cylindrical base and a cutting tip
comprising a conicai surface concentric with the insert axis converging into a
spherically shaped apex. _ |
U.S. Patent No. 4,334,586 illustrates a plurality of conical type inserts4n which
the spherical crown is asymmetrical with respect to the insert axis. On these inserts,
25 the side surface of the cutting tip below the crown ihcludes straight line surfaces
between the base of the cutting tip and the crown to form an oblique cone structure.
(See Figures 3 and 4 of the above mentioned patent.)
U.S. Patent No. 4,77'6,'413 teaches the use of a conical type cutter having a
spherical apex with the side surfaée between the base of the cutting tip and. the apex -
30 being a concave surface of revolution. |
- Another conical type insert commonly used is an “ogive" insert having a

symmetrical convex surface forming the cutting tip. The problem with such an insert

This is the replacement shaet
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3. The invention of claim1l wherein the |eading side (29) is cf&’r‘r&g@ma?s
seen in a longitudinal section taken normal to the apex (25). 4. The

i nvention of .any one of claims 1, 2 or 3 wherein the spherical apex (25) is
concentric to the axis of the cylindrical base (21). 5. - The invention of
any one of &kain® ¥oltipg gongedsiidli bdtsdAd)i o4l tiuses itypef fhasting om
" the axdt deasheonsl End@hangd pirgext1{20) avumea| gydandsacel bagem (R1)
wher ei ARBEFERLLYN oTO%IPFéd Ié'—ﬁhr §ectI}Q3?Tss é‘ﬁtﬂégpen@l%ul a(rz3t)o t he
sk o it i A Uil s i sk o
of ol <RSI SIERE IS BOLEL dU 01 DTS ! P

1ng s being convex as seen in a
longltudlnal section taken normal to the apex.

2. The invention of claim 1 wherein the leading side (29)
includes straight line segments extending between the apex (25%5) and
the cyllndrlcal base (21). :

3. The invention of claim 1 wherein the leading side (29) is
concave as seen in a longitudinal section taken normal to the apex
(25)

4. The invention of any one of claims 1, 2 or 3 wherein the
spherical apex (25) is concentric to the axis of the cylindrical
base (21).

N 5. The invention of any one of claims 1, 2 or 3 wherein the

spherical apex (25) is offset from the axis of the cylindrical base
(21).

6. ‘The invention of claim 1 wherein a portion of the planar
sections (32-35) taken perpendicular to the axis of the cylindrical
bagse (21) are circular in shape.

7. The invention of claim 1 wherein a portion of the planar
sections (32-35) taken perpendicular to the axis of the cylindrical
base (21) are non-circular in shape. '

8. A rolling cone drill bit (10) of the insert type having
at least one a shaped insert (20) having a cylindrical base (21)
integrally Jjoined to a non-symmetric cutting tip (23),
- characterized by the cutting tip (23) having a leading side (29)
and a trailing side (31) converging to a spherically rounded apex
(25), the trailing side (31) being convex as seen in-a longitudinal
section taken normal to the apex (25), the cutting tip surface
below the apex (25) being shaped to have a continuous contoured

- surface without any sharp intersections requiring blend radii.

9. The invention of claim 8 wherein the leading side (29) is
concave as seen in a longitudinal sectlon taken normal to the apex
(25) . :

10. The invention of claim 8 wherein the leading side (29)
includes straight line segments extending between the apex (25) and
the cylindrical base (21).

11. The invention of any one of claims 8, 9 or 10 wherein the

spher1cal apex (25) is offset to the axis of the cyllndrlcal base -
(21) .
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sections (32-35) taken perpendicular to the axis of the cylindri cal Nﬂas%(‘“"ﬁ

(21) are non-circular in shape. 8. A rolling cone drill bit (10) of the
insert type having at |east one a shaped insert (20) having a cyI i ndri cal
base (21)° |ntegrally jOII’led to a non-symetric cutting (23),
characterizd@-b c2ay mh&vwggrﬁlpeadl?ﬂﬁté@aeof eaw@a r

traili ﬁ&c§|16’él ﬁ éér)lvE Fﬁ ?BP%nébﬁ‘é}?Eat}cP )F%&F‘F&@dogp@e( indpical
traili RGSS; c‘é"l()Sf)reoé:ilﬁﬁ e aé@e'n | n a | ongitudinal sectl on taken

normal to 'the a thec urface_bel ow. th

Shaped 19 halg’e . o g f#t %5 A A i R A e
|nters 7 ? THR |ono Whetei n
the le (?i ﬁg Si Je |s concave as seer‘Pl n a Iongl t udi nal sectl on taken

normal to the apex
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(25) 10. The invention of claim8 wherein the |eading side (29) ﬂlﬁclﬁhﬁ’é’“} ’
straight line segnents extendi ng between the apex (25) and the cylindrical
base (21). .11.* The invention of any one of clains 8 9 or 10 wherein the
spheri-cal " apex (25) is offset to the axis of the cylindrical base (21) This

i s 't he Abgtirastnent sheet Date; 12. The invention of claim8 wherei
portion_of #hé€ igad, insert (10) is discloseéwhav{hg a cutglng tfb (33?

which includes a spherically shaped apex (25) and a substantially
conical surface therebelow. The trailing side (31) of the cutting
tip (23) is convex as seen in a longitudinal section taken normal
to the apex (25). The leading side (29) of the cutting tip (23) is
either a straight line segment or is concave as seen in the
longitudinal section taken normal to the apex (25).
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sections (32-35) taken perpendi cul ar to the axis of the cylindrical base
(21) are circular in shape. 13. The invention of claim8 wherein a portion
of the planar sections (32-35) taken perpendicular to the axjs of thsﬂr‘t 144 6

cylindrical base (21) are non-circular in shafif IDis vese I a\ie
sheet Date: *
1

CONICAL INSERTS FOR ROLLING CONE ROCK BITS

Background
5 This invention relates generally to inserts for rolling cone rock bits and more
particularly to conical type inserts having specially shaped cutting tips.

Rock bits using sintered tungsten carbide inserts with cutting tips having a
generally wedge or chisel-shaped configuration have been used for drilling soft and
medium formations. Various configurations of wedge-shaped inserts are shown in U.S.

10 Patent No. 3,442,342, Inserts of this type usually have a pair of cylindrical flanks that
W converge into an elongated rounded crest.

U.S. Patent No. 4, 108260 shows a modified version of the chisel-shaped inserts
in which the leading flank is concave and the trailing flank is convex. The Scoop-
shaped leading flank aids in lifting cuttings while the convex trailing flank resists

15 breakage because of the additional support provided.
A shortcoming with the scooped inserts of the ‘260 patent is that the flank
 surfaces are flat and intersect the side conical surfaces at sharp angles thereby creatmg
stress risers which promote breakage.

Recently, conical inserts have been utilized in rock bits for drilling soft, medium

20 and hard formations. Conical inserts include a cylindrical base and a cutting tip
comprising a conical surface concentric with the insert axis converging into a
W, spherically shaped apex.

U.S. Patent No. 4,334,586 illustrates a plurality of conical type inserts«n which

the spherical crown is asymmetrical with respect to the insert axis. On these inserts,

25 the side surface of the cutting tip below the crown includes straight line surfaces
between the base of the cutting tip and the crown to form an oblique cone structure.
(See Figures 3 and 4 of the above mentioned patent.)

U.S. Patent No. 4,7'76,'413 teaches the use of a conical type cutter having a
spherical apex with the side surface between the base of the cutting tip and the apex

30 being a concave surface of revolution.
Another conical type insert commonly used is an "ogi've“ insert having a

symmetrical convex surface forming the cutting tip. The problem with such an insert
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