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CONICAL INSERTS FOR ROLLING CONE ROCK BITS |

Background
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.
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
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
and hard formations. Conical inserts include a cylindrical base and a cufting 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,
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
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
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is that the extra material forming the convex surface causes less penetration and lower

‘rates of penetration. Such inserts are typically used for hard formations only. -

Summary of the Invention
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 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.

_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.

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;
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; |
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.

Description
FIGURE 1 illustrates a portion of a rolling cone rock bit 10 having a leg 11
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extending downwardly from a bit main body (not shown). A journal 13 extends from

‘the leg 11 for rotatively supporting 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
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
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.

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.
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

~ 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
of the cone.

The leading section 29 is frusto-conical in shape which has straight line
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segments extending from the base 21 to the apex 25. It should be noted that the

‘leading section 29 and the trailing surface 31 form a contoured surface that does not

have an abrupt change in direction on it requiring blending or rounds.

The trailing section 31 is substantially frusto-conical in shape except that the
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. .

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
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
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
is a concave 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
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
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from the base to the apex is substantially the same distance that the concave lines would

‘have. However, it should be noted that the amount of concavity of the leading surface

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
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
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
have been illustrated and described, it should be understood that within the scope of the
appended claims the invention may be practiced otherwise than as specifically illustrated
and described.
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WHAT IS CLAIMED IS:

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.

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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contoured surface without any sharp intersections requiring blend radii.

9. The invention of claim 8 wherein the leading side is concave as seen in

a longitudinal section taken normal to the apex.

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
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.

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.
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