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1 
This invention relates to a core bit and more 

particularly to a diamond set core bit for drilling 
oil wells. 
As is customary in drilling operations, a drilling 

fluid, or drilling “mud' as it is called, is pumped 
down through the hollow drilling head assembly 
to flow outwardly over the working face of the 
drill bit and upwardly in the hole or well. In 
the case of diamond set bits, surges in the fluid 
pressure at the bottom of the hole will often cause 
bumping of the working end of the bit against 
the bottom of the hole with consequent damage 
to the diamonds by being broken against hard 
formations. Such surging may be due to pump 
Surges or to faulty pump circulation, but bump 
ing may also be caused by the provision of water 
courses in the working face of the bit of insuffi 
cient volume to accommodate the Volume of cir 
culating fluid that must escape from the inside 
of the bit to the outside if a balanced flow is to be 
maintained. If an out-of-balance condition ob 
tains, sufficient pressure may build up to lift the 
bit up off the bottom of the hole, with the result 
that when this excess pressure is relieved Sud 
denly, the weight of the drilling equipment may 
force the bit down against the bottom of the hole 
with a striking blow that may break the diamonds 
in the Working face of the bit. 

I have now found that by a proper construc 
tion and design of a diamond Set core bit and 
with a novel arrangement of water courses, the 
tendency of excess fluid pressure to build up and 
relieve itself in the manner, described is largely 
minimized or even eliminated entirely. This re 
sult is accomplished in accordance with the prin 
ciples of my invention by providing auxiliary 
water grooves in a novel and effective arrange 

annular body it, formed of metal or of a metallic 
alloy, and presenting inner and outer surfaces 2 
and 3 joined by an upper convex surface 4. The 
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inner and outer surfaces 2 and 3 are substan 
tially cylindrical and are relieved at their ends, 
as at 5 and 6, to form annular shoulders that lie in longitudinally spaced planes. Said shoul 
ders 5 and 6 have functional purposes in con 
nection with the other elements of the drilling 
head assembly with which the core bit 0 is to be 
associated in the setting up of the drilling equip 
Inent. The convex end surface f4 smoothly joins 
the inner and outer cylindrical surfaces 2 and 
3, but with a curve of lesser radius to form the 
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ment with respect to the working face of the core. 
bit and the positioning of the diamonds, or other 
abrasive particles, set therein. 

It is therefore an important object of this in 
vention to provide a diamond set core bit of novel 
and improved construction and design in the use 
of which there is less tendency of the diamonds 
becoming broken by percussive impact against 
hard drilling formations. 
other and further important objects of this 

invention will be apparent from the disclosures 
in the specification and the accompanying draw 
ings. 
As shown on the dra WingS: 
Figure 1 is a bottom plan view of a diamond 

set core bit embodying the principles of my in 
vention. 

Figure 2 is a sectional view taken substantially 
along the broken line II-II of Figure 1. 
On the drawings: 
The reference numeral 0 indicates generally 

a diamond set core bit embodying the principles 
of my invention. Said core bit 0 comprises an 
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inner contour 7 than the radius of the curve 
forming the outer contour 8. . 
The Surfaces 2, f4 and 3 constitute the work 

ing face of the core bit and, for this purpose, are 
Set with abrasive particles, or diamonds, indicated 
at 9. The diamonds f9 are individually set in 
the mold used in making the core bit 0, and are 
arranged in predetermined patterns and with 
Varying lengths of the diamonds protruding from 
the Surface of the body, or matrix, in which the 
diamonds are set. For instance, the diamonds 
9 Over the end surface 4 protrude rather sub 

stantially from the surface in which they are set, 
but the diamonds, indicated at 9a along the 
outer cylindrical surface 3 gradually become 
flush with the surface down toward the OWe 
end, or shoulder 6 of said surface. 
The Working face of the core bit is provided 

with a plurality of Symmetrically arranged radi 
ating grooves 20, which serve as water courses for 
the flow of drilling fluid from the interior of the 
drilling assembly radially across the working face 
of the core bit and upwardly along the outer 
Surface 3. Said main water grooves 20 lie in 
planes passing through the axis of the Core bit 
and divide the working face of the core bit into 
Sector-shaped portions indicated at S. The main 
grooves 20 are segmentally circular in cross section 
and are of Substantially uniform cross section 
throughout their lengths, terminating on the in 
side at the shoulder 5, as at 20a, and at the 
outside at the shoulder f6, as at 20b. In addi 
tion to the main water grooves, there are the 
usual junk grooves 2 f, of which four are shown 
equi-Spaced about the periphery of the core bit. 
The junk grooves are for facilitating the escape 
of junk iron that may be found in the hole, pro 
Vided the junk iron is in small enough particle 
size. In order to prevent damage to the diamonds 
of the Core bit, all foreign objects should be kept 
Out of the hole, or should be removed before 
starting the diamond drilling Operation. 
My observations as to the operation of dia 

nond Set core bits provided with water courses 
arranged as are the water courses 20 in the ac. 
companying drawings have led me to the con 
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clusion that similar arrangements of water 
courses in the core bits heretofore used are not 
sufficient of themselves to make for efficient Op 
eration of the core bit in Service. I have ob 
served that there is a tendency, where such prior. 
arrangements of water courses have been em 
ployed, for perssure to develop in the drilling 
fluid at the bottom of the hole Sufficient to raise 
the working face of the core bit out of contact 
with such botton wall of the hole, with the result 
that when this excess fluid pressure is relieved, 
as will occur necessarily, the weight of the drill 
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4. 
end of said surface that is defined by the shoul 
der 6. The diamonds. 9a thus serve to main 
tain the diameter of the hole that is drilled, while 
the diamonds nearer the beginning of the Con 
-vex portion 4 serve both a reaming as well as a 
drilling function, and the same is true of the 
diamonds on the inner end of the convex sur 
face 4. . : 
By virtue of this arrangement of the diamonds 

and because of the provision of the auxiliary 
water grooves 22, there is a greater volune flow 
of drilling fluid across the working face of the 

ing equipment will force the working face of the 
core bit against the bottom of the hole with a 
percussive impact that frequently results in 
damage to the diamonds. As is well known, 
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diamonds are comparatively fragile toward . 
shocks due to impact, and must be protected 
insofar as possible against such shocks if they 
are to give good service in drilling operations. 

In order to eliminate this tendency of the 
drilling fluid to build up excessive pressure be 
neath the working face of the core bit, I provide 
auxiliary water courses, indicated at 22, which 
lie along medial planes of the sector-shaped por 
tions S and extend from near the middle of the 
convex end face 4 and continuously along the 
outer cylindrical surface 3 to the shoulder 6. 
These auxiliary water grooves 22 provide a relief 
for the excess of drilling fluid that may flow out 
of the main water grooves 20 and across the end 
face f4 of the core bit between the protruding 
rows of diamonds 9. Thus, the auxiliary 
grooves serve to relieve the building up of pres 
sure that might otherwise result in a pounding 
of the core bit against the bottom of the hole. 
This same effect would not be produced by con 
tinuing the auxiliary grooves 22 completely 
across the convex end face 4 and down along 
the inner and outer cylindrical surfaces 2 and 
f3 (as do the main water grooves 20), since if 
that were done the effect obtained would be no 
different from that obtained by increasing the 
number of the main water grooves. : 
The important thing seems to be to provide for 

an increase in the volume capacity of the water 
grooves from a point at, or near, the peak of the 
convex surface f4 and outwardly thereof to the 
end of the outer cylindrical Surface f3. 
. . As shown on the drawings, the diamonds 9 
are arranged with radially extending roWS of 
diamonds, such as the rows R, R extending con 
tinuously from the inner cylindrical Surface 2 
radially outwardly over the convex surface 4 
and down along the outer cylindrical surface 3, 
each of the two rows R, R, substantially parallel 
ing the adjacent main water groove 20. Since 
the rows R, R are thus outwardly divergent from 
each other, it is necessary in order to provide 
adequate density of diamonds on the Working 
face of the core bit to set other rows of diamonds, 
such as the rows R., R., inside of the outer rows 
R., R. Said rows R., R.' start on the inside of 
the convex surface 4 as a row of single diamonds 
and then spread into a double row toward the 
outside of the convex surface 4 to lie on either 
side of the auxiliary water grooves 22. As a re 
sult of this arrangement, the density of the dia 
monds, or the number of diamonds per unit area. 
of the sector-shaped portions S, is maintained 
substantially uniformly over the working face of 
the core bit. However, as previously explained, 
the diamonds 9a, along the cylindrical outer Sur 
face 3 protrude less and less, until they lie Sub 
stantially flush with the Surface 3 toward the 

20 

25 

30 

3 5 

40 

60 

core bit, yet the auxiliary grooves Serve to carry 
off the excess of drilling fluid on the outside di 
ameter, where the diamonds are flush and there 
fore more strongly set. The diamonds 9d that 
are set flush, or substantially so, do not do any 
actual cutting, nor do they regrind cuttings pro 
duced by the diamonds on the convex face of 
the core bit, but the diamonds 9a do serve to 
maintain the gauge of the hole. The over-all 
result is that the diamond set core bit of my 
present invention can be more adequately served 
by the same volume of cooling fluid and conse 
quently kept cooler, than in the case of similar 
core bits hertofore used but not employing the 
auxiliary water grooves nor the particular setting 
arrangement for the diamonds. 

It might be pointed out that if all of the 
diamonds over the entire drilling and reaming 
faces of the bit were set so as to protrude a sub 
stantial distance, as indicated at 9, there prob 
ably would be no need for the auxiliary water 
grooves, since the diamond points would space 
the metal surface sufficiently from the surface 
being drilled to provide for the necessary volume 
flow of drilling fluid over the working face of the 
drill. However, where relatively small diamonds 
are used, say from two to ten diamonds to the 
carat, it is not practical to expose the diamonds 
to the same extent, but they must be set dif 
ferently for maximum effective life. As illus 
trated, such Smaller diamonds should be set so 
that those diamonds along the highest annular 
area of the convex face A project the farthest 
and the extent of projection of the other dia 
monds progressively decreases toward the out 
side and inside surfaces 3 and 2, respectively, 
where the diamonds are set flush with the sur 
face of the matrix, as at 9a. It has to be a 
gradual progressive lessening of the extent of 
projection of the diamonds from the surface, 
since otherwise the diamonds protruding the 
most, if set next to diamonds set flush, or nearly 
So, Would readily break off. Thus, the auxiliary 
water grooves 22 are necessary for relief of the 
drilling fluid where the diamonds are set flush or 
nearly so, toward and along the outer surface 3. 
The provision of such auxiliary water grooves, 
therefore, makes possible the most effective use 
of relatively small diamonds because such dia 
monds can then be set to best advantage in the 
manner shown and described herein. . . . . . . 

It is evident that many modifications may be 
made to the present invention without departing 
from the principle of the invention disclosed, 
and it is not my intention to limit the invention 
to any single embodiment, but limited only as 
necessitated by the scope of the appended claim. 

I claim as my invention: 
A core bit comprising an annular body having 

a working face formed of a convex end surface 
and inner and outer surfaces extending there 
from that are concentric and substantially cylin 
drical, said inner and outer surfaces having re 



2,612,848 
5 

lieved ends lying in axially spaced planes, abra 
sive particles set in said working face and extend 
ing in rows diverging outwardly over said, con 
vex end surface and in generally parallel rows 
extending axially along said inner and Outer Sur 
faces, the abrasive particles in said outer Surface 
lying substantially flush therewith but those in 
said end surface protruding substantially therer 
from, said surfaces being provided with main 
water courses lying in planes through the axis 
of said body and extending transversely of said 
body across all of said surfaces to the relieved 
inner and outer ends and dividing said end Sur 
face into sector-shaped portions, said end and 
outer surfaces being provided with auxiliary 
water grooves intermediate said Water courses 
and beginning near the middle of said sector 
-shaped portions and extending therefrom along 
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said end surface and said outer surfaces to the 
relieved end of said outer surface. 

LEO CAALLO, 
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