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[57] ABSTRACT

An earth boring bit utilizing thermally stable polycrys-
talline diamond material having a row of closely spaced
sharp cutting elements, following by a Tow of widely
spaced, blunt or rounded cutting elements, each cutting
element extending from a supporting matrix a predeter-
mined amount to allow the sharp cutting elements to
form small relief kerfs in a geological formation, after
which the blunt or rounded cutting elements dislodge
material between the kerfs. Additionally, cylindrcal
cutting elements are positioned near the gage or outer-
most portion of the matrix to enhance gage bore cut-
ting. *

4 Claims, 1 Drawing Sheet
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DIAMOND DRILL BIT WITH VARIED CUTTING
ELEMENTS

Matter enclosed in heavy brackets [ } appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND INFORMATION

1. Field of the Invention

This invention relates in general to earth boring bits,
particularly to those utilizing diamonds for cutting ele-
ments used to disintegrate geological formations.

2. Background Information

The commercially viable earth boring bits may be
classified into rolling cutter bits, having either steel
teeth or tungsten carbide inserts, and diamond bits,
which utilize either natural diamonds or artificial or
man-made diamonds. The artificial diamond is poly-
crystalline, and is used individually or as a component
of a composite compact or insert on a cemented tung-
sten carbide substrate. Recently, a new artificial, poly-
crystalline diamond has been developed which is stable
at higher temperatures than the previously known poly-
crystalline diamond. The higher temperature stability is
advantageous in increasing the life of the diamonds
during drilling.

SUMMARY OF THE INVENTION

It is the general object of the invention to provide an
earth boring drill bit having thermally stable polycrys-
talline diamond with varied shapes in an arrangement to
enhance drilling, especially in those geological forma-
tions classified as medium-soft to medium.

Accordingly, an earth boring drill bit is provided
having a body and threaded connection for attachment
to a drill string member on one end, a matrix formed on
the opposite end, a row of closely spaced, sharp cutting
elements placed directly in front of a row of rounded or
blunt cutting elements, each being formed of a ther-
mally stable polycrystalline diamond material, the cut-
ting elements allowing the sharp cutters to cut small
relief kerfs in the formation, after which the blunt cut-
ting element follow to dislodge formation between
kerfs.

The above as well as additional objects, features and
advantages of the invention will become apparent in the
following description.

DESCRIPTION OF THE FIGURES OF THE
DRAWING

FIG. 1is a perspective view as seen looking obliquely
and downwardly upon an earth boring bit embodying
the principles of my invention.

FIG. 2 is a schematic representation of a cutting cle-
ment formed of thermally stable polycrystalline
diamond, arranged to engage the geological formations
during drilling in accordance with my invention.

FIG. 3 is a fragmentary side view of the preferred
cutting elements embodied in a matrix and engaging a
formation in the preferred pattern.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

The numeral 11 in the drawing designates an earth
boring bit having a body 13 with threads 15 formed on
one end for connection with a drill string member (not
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shown). The body 13 further includes a pair of wrench
flats 17 used to apply the appropriate torque to properly
“make-up” the threads 15.

On the opposite end of the body 13 (normally the
lower end during drilling) there is a matrix 19 1n a pre-
determined configuration to include a plurality of radi-
ally extending lands 21 and water courses 23 that rachate
from a central water course or passage which termi-
nates between the ends 25 of the lands 21.

On some lands 27 of relatively narrow width are
disposed a row of closely spaced sharp cutting elements
29 which lead in the direction of rotation of the bit, one
of the water courses 31 which is ahead of the wider
lands 30. On the wider lands are two rows of blunt
cutting elements 32, which converge near the central
water course into a single row, as indicated in FIG. 1.
Cylindrical shaped inserts 33 are positioned at the outer-
most or gage portion 35 of the bit, as also indicated in
FIG. 1, to extend from the matrix 19 longitudinally of
the rotational axis of the bit. Additional wear resistant
materials such as smaller particles of artificial diamonds
are flush set in the matrix in the gage portion 335.

As indicated in FIG. 2, the above configuration re-
sults in the protrusion from the matrix 19 of sharp cut-
ting elements 29, which are directly before and between
each row of blunt cutting elements, designated by the
numeral 32. Thus, there is formed in the geological
formation 37 a series of kerfs or grooves 39, leaving kerf
portions 41 which are in turn cut by the blunt cutting
elements 32 during dnlling.

As indicated in FIG. 3, the arrangement and configu-
ration of cutting elements illustrated in FIGS. 1 & 2
enables a blunt cutting element 32, extending from the
matrix 19, to disintegrate the earth formation 37 and
form cuttings 43.

The matrix 19 has a composition of the same type
used in conventional diamond bits, one example being
that which is disclosed in the U.S. Patent of David S.
Rowley, U.S. Pat. No. 3,175,629, Mar. 30, 1965. Gener-
ally, such matrices may be classified as a cooper-nickel
alloy containing powdered tungsten carbide.

The sharp cutting elements 29 and the blunt cutting
elements 32 are preferably temperature stable polycrys-
talline, artificial diamond currently being soild by Gen-
eral Electric Company under the “GeoSet” trademark.
The sharp cutters 29 in the preferred embodiment are
equilateral triangles measuring about 0.135 inch from
the base to the apex, and protrude about 0.0835 inch from
the matrix 19. The blunt cutters 31 are circular, having
a diameter of about 0.200 inch, protruding about 0.080
inch from the matrix. The thickness of both the blunt
and sharp cutter is about 0.110 inch. Both the sharp and
the blunt cutters have a negative back rake angle of
about 10 degrees and a side rake angle of about 15 de-
grees. The cylindrical gage inserts 33 have the same
composition as the sharp and blunt cutters, being about
0.110 inch in diameter and 0.375 inch long, protruding
about 0.035 inch from the matrix.

It should be apparent from the foregoing 1 have pro-
vided an invention having significant advantages. The
utilization of preferably thermally stable polycrystalline
diamond materials in varied shapes and sizes such as the
preferred combination of sharp and blunt cutting ele-
ment illustrated in drawing, enables especially success-
ful removal of the medium-soft to medium formations
that behave in a brittle manner. This configuration al-
lows the sharp cutting elements to cut small relief kerfs
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in the formation, after which the round or blunt cutters
follow and dislodge the formation between the kerfs.
This provides for larger cuttings to be generated, pro-
ducing increased cutting efficiency while reducing the
rate of wear. As a result, earth boring operations are
enhanced by increases in drilling rates and reductions in
costs. Further, the use of cylindrical shaped inserts at
the gage provides increase cutting with line contact plus
the self sharpening ability of polycrystalline diamonds.
While I have shown my invention in only its pre-
ferred form, it should be apparent that it is not thus
limited, but is susceptible to various changes and modi-
fications without departing from the principles thereof.
I claim:
1. An earth boring bit which comprises in combina-
tion: ,
a body having one end that includes means for con-
nection to a drill string member;
matrix material formed on the opposite end to have
alternate radially extending lands extending to an
outermost gage portion and radially extending
water courses;
at least one row of polygon shaped, polycrystalline
diamond cutting elements extending [a predeter-
mined distance] about 0.085 inch from the matrix
material into an apex to form relief kerfs in a geo-
logical formation during drilling;
one of the water courses being positioned immediately
behind the row of diamond cutting elements;
a plurality of generally blunt cutting elements posi-
tioned in a row to extend from the matrix [a prede-
termined distance] abour 0.080 inch and follow in
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between the apexes of the cutting elements to dis-
lodge formation between the kerfs.

[ 2. The invention defined by claim 1 wherein a water
course is positioned immediately behind the row of
relatively sharp cutting elements, with the apexes of the
cutting elements extending about 0.085 inch from the
matrix material and the blunt cutters extending there-
from about 0.080 inch.}

3. The invention defined by claim [2] / wherein the
blunt cutting elements are positioned in two rows near
the gage portion of the matrix and converge to a single
row at the innermost portion of the bit at the ends of the
lands and water courses.

4. The invention defined by claim 3 wherein at the
gage of the bit there extends from the matrix a plurality
of cylindrical cutting elements, which extend longitudi-
nally to enhance gage cutting and protrude outwardly
from the matrix.

5. An earth boring bit which comprises in combination:

a body having one end that includes means for connec-

tion 1o a drill string member;

matrix material formed on the opposite end to have

alternate, radially extending lands to an outermost
gage portion and radially extending water courses;

at least one row of polygon shaped, polycrystalline

diamond cutting elements extending a predetermined
distance from the matrix into an apex, the apex of
each cutting element being arranged generally normal
to the matrix to form relief kerfs in geological forma-
tion during drilling;

a plurality of generally blunt cutting elements positioned

in a row to extend from the matrix a predetermined
distance and follow in between the apexes of the cut-

ting elements to dislodge formation between the kerfs.
* L * "
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