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This invention relates to drill teeth and drill heads 
particularly adaptable for drilling in rock, such as might 
be encountered in the drilling of oil wells or other bores 
in the earth. 

It is an object of the invention to provide a tooth se 
cured in or adapted to be secured in a drill bit matrix, 
wherein the tooth is formed from materials of diiferent 
degrees of hardness and wherein the harder and more 
brittle portion of the tooth is held and protected by a 
less hard and brittle portion, and wherein the less hard 
portion will erode under working conditions to a greater 
extent than the harder portion, thereby exposing succes 
sive portions of the harder material as the latter erodes 
to a ‘lesser extent than the less hard portion. 
Another object of the invention is to secure a drill tooth 

of the type mentioned in a suitable matrix, such as a 
rotary drill bit, wherein the hardness of the matrix is 
less or no greater than the hardness of the holding por 
tion of the tooth, and the hardness of the matrix and 
holding portion is less than that of the working portion 
of the tooth. 

Another object is to provide a tooth of the type de 
scribed wherein it is adapted for mounting or mounted 
in a rotary bit matrix having a predetermined direction of 
rotation wherein the cross section of the harder working 
portion of the tooth diminishes in the direction opposite 
to that of the direction of rotation so that the exposed end 
of the working portion will erode or wear away to a 
greater extent in the diminished cross section, and wherein 
the end of the working face is eroded or worn away to 
a lesser degree than the portions of diminished cross 
section. 
A further object of the invention is to provide a sec 

tional tooth having different degrees of hardness wherein 
the two sections are divided along or parallel to the lon 
gitudinal axis of the tooth and its receiving socket in the 
matrix, or the tooth sections can be divided with a de 
marcation at an acute angle to the longitudinal axis of 
tooth and its socket, and wherein the less hard holding 
section secures the tooth in the socket with a wedging 
action. 
The above and other objects will more fully appear 

from the following description in connection with the 
accompanying drawing, in which: 
FIG. 1 is an end view of a tooth structure showing a 

portion of the drill bit matrix surrounding it; 
FIG. 2 is a sectional detail of a portion of the drill 

bit matrix showing the tooth in side elevation; 
FIGS. 3, 4, 5 and 6 are sectional details of portions of 

the drill bit matrix with the outer ends of a drill tooth 
illustrating the tooth from its ?rst use to successive de 
grees of erosion or wear in use; 

FIG. 7 is an end view of a modi?ed form of drill tooth 
structure with a portion of the drill bit matrix surround 
ing it; and 
FIG. 8 is a view similar to FIG. 2 of the modi?cation 

shown in FIG. 7. 
In the drawing there are shown portions of a drill bit 

matrix 10, the speci?c shape of which is not illustrated. 
It is contemplated that the drill bit matrix is a portion 
of a rotary drill bit of any desired shape. It should be 
understood, however, that the drill bit can, if desired, be 
similar to conventionally known core bits or drag bits 
with no moving parts, as distinguished from those with 
moving parts, such as cross roller rock bits. 
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Extending upwardly from the bottom of the matrix -10 
is a socket 12, it being understood that any desired num 
ber of such sockets can be formed in the matrix. Located 
in the socket 12 is a tooth generally indicated at 14, and 
composed of a working section 16 and a holding section 
13. The tooth 14 may be circular in cross section, al 
though it is to be understood that other cross sectional 
shapes may be used. 
The tooth 14 is shown split along its longitudinal axis 

and the working section 16 is relieved at 20 to expose 
the longitudinal edges 22 at each side of the ?at face 24 
of the working section 16, which abuts the ?at face 26 
of the holding section 18. As shown, the ends of the 
working and holding sections may be rounded. 
The material of the working section 16 is of consider 

ably greater hardness than that of the holding section 
13, and the material of the matrix 10 is of no greater 
hardness than that of the holding section ‘18, it being pre 
ferred that the matrix be somewhat softer than the ma 
terial of the holding section. Thus, when the tooth ini 
tially, and the tooth and matrix later, are eroded by 
abrasive contact with rock being drilled, the materials 
of the matrix and the holding section will erode more 
readily than that of the working section 16, and eifective 
portions of said working section will remain exposed for 
optimum cutting action. 

It is contemplated that the working section of the tooth 
16 be made of any of the known hard materials used in 
drilling. Such materials should be selected primarily for 
hardness, and secondarily for their transverse rupture and 
compressive strength. Among such materials are various 
tungsten carbides; borium carbide; diamond particles sus 
pended in a tough metallic matrix; sintered corundum or 
other oxides of aluminum; silicon carbide or a hard 
ceramic material. The holding tooth section 18 and the 
matrix 10 can be of any suitable materials of relatively 
less hardness which are known in the drilling ?eld and the 
metallurgical ?elds generally. 

FIGS. 3 through 6 are illustrative of the manner in 
which my drilling tooth and the drill bit matrix may erode 
under use. FIG. 3 shows a new tooth which has not been 
used and therefore shows no erosion. The drill bit is re 
tated in the direction of the arrow 28 in FIG. 3 with the 
holding section 18 of the tooth leading the working sec 
tion 16, and the holding section 18 will, because of its 
lesser degree of hardness, erode to a greater degree than 
the working section 16. The holding and working sections 
18 and 16 are held in their desired positions in the drill 
bit matrix 10 by cementing the two sections 18 and 16 to 
gether, as by sweating with silver and pressing the com 
posite tooth into a hole 12 of close tolerance. The com 
posite tooth may also be cemented in the hole or socket 
12 and optionally the matrix can be heated to temporarily 
enlarge the hole for reception of the tooth. 
As the tooth begins to erode, it will take a form such 

as illustrated in FIG. 4 with the outer end 30 of the hold 
ing section 18 eroded to a greater extent than the outer 
end 32 of the working section 16. 

In FIG. 5 the tooth is shown eroded further with the 
outer end 30 of the tooth 18 eroded to a proportionally 
greater degree than the outer end 32 of the working 
section 16. In FIG. 5 the drill bit matrix 10 is shown 
eroded as at 34 in front of the holding section 18, and at 
36, rearwardly of the working section 16. In FIG. 6 the 
tooth sections 18 and 16 have eroded further as has the 
matrix at 38 and 40. However, the erosion is not as great 
at 40 rearwardly of the working section 16 as it is at 38 
forwardly of the holding section 18. 

In FIGS. 7 and 8, there is shown a modi?ed form of the 
tooth structure wherein a working section 42 and ‘a hold 
ing section 44 have a demarcation which is at a slight 
angle to the longitudinal axis of the composite tooth and 
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its hole or socket in the matrix 10. The working section 
42 is of a greater cross section at its inner end 4-5, and 
the holding tooth section 44 is of lesser cross section at 
its inner end 48. Also, the holding section 44 is of 
less length than the working section 42, and said holding 
section is provided with a ?at outer end 50 by means of 
which it can be driven into the socket or hole 12 in the 
matrix 10 with a wedging action to securely hold the tooth 
sections in the socket 12. While the wedge-shaped hold 
ing section 44 does not initially extend outwardly as far 
as the working section 42, it does strengthen and provide 
support for that portion of the working section 42 that is 
buried in the matrix 10. 
While I have shown and described the tooth construc 

tion as having the relatively ?at leading face of the 
Working sections 16 and 42 facing in the direction of ro 
tation, it should be understood that this face can be po 
sitioned at a slight angle to the direction of rotation in 
order to produce a shearing action on the formation cut 
tings to move them toward the perimeter of the hole. 

It should be noted that because of the more rapid 
erosion of the holding section, the working section will 
always have a working face exposed to the formation 
being drilled, and due to the diminishing in cross section 
of the working section 16, the leading edge of the work 
ing face thereof will extend slightly deeper into the hole 
and formation than portions of the working section be 
hind said working face. ' 
The advantages of my invention are such that the tooth 

is competitive to bits having moving parts i.e., cones and 
bearings, and also to diamond bits in a wide variety of 
formations to be drilled. 

It should of course be understood that various changes 
can be made in the form, details, arrangement and pro 
portions of the structure, without departing from the spirit 
of the invention. 

1 claim: 
1. The combination with a rotary drill bit matrix hav 

ing tooth-receiving socket means therein and adapted for 
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working rotation in a predetermined direction, of a drill 
tooth with a following working section and a leading hold 
ing section with portions thereof secured in said socket 
means and other portions thereof extending from said 
socket means and the matrix, said holding section having 
a lesser degree of hardness than said working section. 

2. The structure in claim 1, and said matrix having a 
degree of hardness no greater than that of said holding 
section. 

3. The structure in claim 1, and said working section di 
minishing in cross section in the direction opposite to said 
predetermined direction of rotation of said drill bit matrix. 

4. The structure in claim 1, and said working and hold 
ing sections being secured in said socket means and hav 
ing a demarcation along the longitudinal axis of said 
socket means. 

5. The structure in claim 1, and said working and hold 
ing sections having abutting longitudinal surfaces at slight 
angles to the longitudinal axis of said socket means, said 
working section increasing ‘in cross section inwardly rela 
tive to said socket means, and said holding section de 
creasing in cross section inwardly relative to said socket 
means, the holding section being of less length than the 
working section and constituting a securing wedge for the 
working section. 
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