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[57] ABSTRACT 

The invention comprises a drag-type drill bit and a 
cutting member therefor. Each of the cutting members 
comprises a stud having a shank adjacent one end 
mounted in a respective bore in the bit body and a head 
adjacent the opposite end projecting outwardly from 
the bit body. The head has a lip formation adjacent the 
juncture of the head and shank. The lip extends laterally 
outwardly with respect to the shank to overly the outer 
surface of the bit body adjacent the respective bore. 
The cuttjng face is concave, presenting a plurality of 
different back rake angles, which angles increase with 
distance from the lip formation. 

28 Claims, 6 Drawing Figures 
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PDC CUITER AND BIT 

BACKGROUND OF THE INVENTION 

The present in~ention pertains to drag-type·drill bits 5 
and, more particularly, to the type of bit in :which a 
plurality of cutting members are mounted on a bit body. 
Typically, each such cutting member comprises an 
elongate or stud-like body, e.g. of sintered ·tungsten 
carbide, carrying a layer of super-hard materials, e.g. 10 
polycrystalline diailJ.Ond, which defines the actual cut­
ting face. Such use of layers of different materials ren­
ders the cutting members self-sharpening 'in the sense 
that, in use, the tungsten carbide material wil! tend to· 
wear at more easily than the polycrystalline diamond 15 
material. This causes the development of a small step or 
clearance at the juncture of the two materials so that the 
earth formation continues to be contacted and cut sub­
stantially only by the edge of the diamond layer, the 
tungsten carbide substrate having little or no high pres- 20 
sure contact with the earth formation . Because the 
diamond layer is relatively thin, the edge thus main­
tained is correspondingly sharp. 

The bit bodies in which these cutting members are 
mounted may generally be divided into two types: bod- 25 
ies formed of steel or similar ductile metallic materi~l, 
and bodies formed of tungsten carbide matrix material. 
With steel body bits, it is relatively easy to mount the 
cutting members in the bit· body by interference fitting 
techniques, e.g. press fitting or shrink fitting. In some 30 
instances, tungsten carbide matrix bqdy bits are pre­
ferred over steel body bits because of their hardness. 
However, although harder than steel and similar metals, 
tungsten carbide matrix is also more brittle, rendering 
interference fitting techniques much more difficult. 35 
Accordingly, in matrix body bits, the cutting members 
are often brazed into place. 

This brazing, in turn, introduces a new problem in 
use. As fluid circulates about the bit during drilling, it 
tends to attack and wear the areas of least resistance. 40 
Thus, where cutting members have been brazed onto a 
bit body, the relatively soft braze material located be­
tween the cutting members and the bit body may be 
eroded away, and the cutting members may be lost. 
Loss of even a single cutting member in this manner 45 
drastically increases the load on neighboring cutting 
members, and may result in catastrophic failure of the 
bit as a whole. 

Another problem commonly associated with the use 
of such bits is that of selecting a suitable back rack angle 50 
for a particular drilling job. It has been found that the 
effectiveness of the cutting members and the bit in gen­
eral can be improved by proper arrangement of the 
cutting members and, more specifically, their cutting 
faces, with respect to the body of the drill bit, and thus 55 
to the earth formation being cut. Conventional cutting 
faces are typically planar (although outwardly convex 
cutting faces are known). The cutting members can be 
mounted on the bit so that such planar cutting faces 
have some degree of side rake and/or back rake. Any 60 
given drill bit is designed to cut the earth formation to 
a desired three-dimensional "profile" which generally 
paral1els the configuration of the operating end of the 
drill bit. "Side rake" can be technically defined as the 
complement of the angle between (1) a given cutting 65 
face and (2) a vector in the direction of motion of said 
cutting face in use, the angle being measured in a plane 
tangential to the earth formation profile at the closest 

2 
adjacent point. As a practical matter, a cutting face has 
some degree of side rake if it is. not aligned in a strictly 
radial direction with respect to the end face of the bit as 
a whole, but rather, has both radial and tangential com­
ponents of direction. "Back rake" can be technically 
defined as the angle between (l) the cutting face and (2) 
the normal to the earth formation profile at the closest 
adjacent point, measured in a plane containing the di­
rection of motion of the cutting member, e.g. a plane 
perpendicular to both the cutting face and the adjacent 
portion of the earth formation profile (assuming a side 
rake angle of 0°). If the aforementioned normal falls 
within the cutting member, then the back rake is nega­
tive; if the normal falls outside the cutting member, the 
back rake is positive. As a practical matter, back rake 
can be considered a canting of the cutting face with 
respect to the adjacent portion of the earth formation 
profile, i.e. "local profile," with the rake being negative 
if the cutting edge is the trailing edge of the overall 
cutting face in use and positive if the cutting edge is the 
leading edge. Substantial positive back rake angles have 
seldom, if ever, been used. Thus, in the terminology of 
the art, a negative back rake angle is 9ften referred to as 
relatively "large" or "small" in the sense of its absolute 
value. For example, a back rake angle of - 20° would be 
considered larger than a zero back rake angle, and a 
back rake angle of - 30° would be considered still 
larger. 

Proper selection of the back rake angle is particularly 
important for most efficient drilling in a given type of 
earth formation. In soft formations, relatively small 
cutting forces may be used so that cutter damage prob­
lems are minimized. It thus becomes possible, and in­
deeded preferably, to utilize a v,ery slight negative rake 
angle, a zero rake angle or even a slight positive rake 
angle, since such angles permit fast drilling and optimize 
specific energy. However, in hard rock, it is necessary 
to use a significant negative rake angle., in order to avoid 
excessive wear in the form of breakage or chipping of 
the cutting members due to the highter cutting forces 
which become necessary. 

Problems arise in drilling through stratified forma­
tions in which the different strata vary in hardness, as 
well as in drilling through formations which, while 
substantially comprised of relatively soft material, con­
tain "stringers" of hard rock. In the past, one of the 
most conservative approaches to this problem was to 
utilize a relatively large negative back rake angle, e.g. 
-20° for the entire drilling operation. This would en­
sure that, if or when hard rock was encountered, it 
would be drilled without damage to the cutting mem­
bers. However, this approach is unacceptable, particu­
larly where it is known that a substantial portion, specif­
ically the uppermost portion, of the formation to be 
drilled is soft, because the substantial negative back rake 
angle unduly limits the speed of drilling in the soft for­
mation. 

Another approach, applicable where the formation.is 
stratified, is to utilize a·bit whose cutting members have 
relatively smal1 or zero back rake angles to drill through 
the soft formation and then change bits and drill 
through the hard formation with a bit whose cutting 
members have substantial negative back rake angles, 
e.g. -20° or more. This approach is unsatisfactory 
because of the time and expense of a special "trip" of the 
drill string for the purpose of changing bits. 
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in the positive direction (with distance from the bit 
body). 

Specifically, each individual cutti:ng face is preferably 
curved, concave outwardly, so that it has a continu-

If it is believed that the formation is uniformly soft, a 
somewhat daring approach is to utilize the relatively 
small back rake angles in order to maximize the penetra­
tion rate. However, if a hard stringer is encountered, 
catastrophic failures can result. For example, severe 
chipping of only a single cutting member increases the 
load on neighboring cutting members and shortens their 
life resulting in a premature "ring out," i.e. a condition 
in which the bit is effectively inoperative. 

5 ously changing back rake angle from its innermost to its 
outermost extremity. As the bit begins to operate, the 
outermost edges of the cutting faces present relatively 
small back rake angles to the formation, e.g. about 0°. 
Thus, assuming the bit was started in a relatively soft 

Still another problem associated with the general 
type of bit and cutting member described above, is that 
chips of the formation material being driJled may build 
up ahead of the cutti1_1g faces of the cutting members. 

SUMMARY OF THE INVENTION 

10 formation, it will be able to drill rapidly. If a hard 
stringer is encountered, or if the bit reaches the end of 
a soft stratum and begins to enter a hard stratum, the 
cutting members will quickly chip or break away so that 
more and more negative rake angles will be presented to 

15 the earth formation. When the cutting members have 
thus chipped away to a point where their back rack 
angles are suitable for the type of formation, such exces­
sive wear or chipping will stop, and the bit can then 

The present invention pertains to a type of cutting 
member which addresses the various problems dis­
cussed above. The invention also comprises a drill bit 
including such cutting members, and which bit may be 
further designed to cooperate with the cutting members 20 

in attacking those problems. A bit according to the 
present invention includes a bit body and a plurality of 
cutting members mounted thereon. Each of the cutting 
members comprises an elongate or stud-like body hav-

25 
ing a shank or mounting portion adjacent one end 
mounted in a respective bore in the bit body and an 
operating portion or head adjacent the opposite end 

.. projecting outwardly from the bit body. The elongate 
body and, more specifically, the operating portion 30 
thereof, has a lip formation adjacent the juncture of the 
mounting and operating portions. The lip formation is 
on the operating portion and extends laterally out­
wardly with respect to the mounting portion to overly 
the outer surface of the bit body adjacent the i:espective 35 
bore. Thus, the lip formation serves as a shield over the 
interface between the mounting portion and the respec­
tive bore in the bit body, protecting said interface from 
erosion by the drilling fluid and various materials car­
ried thereby. Such shielding is particularly important 40 

· where the cutting member is brazed into the bit body, as 
the braze material is relatively vulnerable to such ero­
sion. 

In preferred forms of the invention, the lip formation 
is in the form of a skirt which defines an axially facing 45 
shoulder for abutment with the outer surface of the bit 
body around the respective bore, the operating portion 
of the elongate body of the cutting member being flared 
radially outwardly to the outer edge of said shoulder. 
By virtue of such flaring, the lip formation forms an 50 
obtuse angle with the surface of the bit body laterally 
outwardly of the lip formation. This helps to reduce 
turbulence in the area and further inhibits erosion of the 
bit body and cutter. 

The cutting faces of the cutting members on a bit 55 
according to the present invention have back rake an­
gles which become less negative with distance from the 
bit body, i.e. with distance from the lip formation. The 
terminology " less negative" and "more negative" is not 
meant to imply that all the back rake angles defined by 60 
the cutting faces are negative. Indeed, one of the advan­
tages of the invention is that it makes the use of :zero or 
slightly positive angles more feasible. Thus, the term 
"more negative" is simply intended to mean that the 
values of the angles vary in the negative direction (with 65 
distance from the earth formation profile) whether be­
ginning with a positive, zero or negative value. Con­
versely, "less negative" will mean that the angles vary 

continue drilling the formation essentially as if the back 
rake angle had initially been tailored to the particular 
type of rock encountered. Thus, the system may be 
considered self-adjusting in the negative direction. If, 
subsequently, soft formation is again encountered, the 
cutters can still continue drilling acceptably, albeit at a 
slower rate of speed than was possible in drilling the 
first soft formation. 

Another advantage of the concave cutting faces is 
that, in the event of severe wear, the extreme negative 
back rake angle which will be presented to the forma­
tion will effectively stop bit penetration in time to pre-
vent the formation of junk by massive destruction of the 
bit. 

The concave cutting faces also have a "chip breaker" 
effect. Any chip which begins to form ahead of such a 

concave cutting face will be forced to follow its curva­
ture and will thu.s break off and fall away, rather than 
building up ahead of the cutting face. This chip breaker 
effect is enhanced where the cutting face, while curved 
in planes in which back rake angle can be measured, is 
substantially straight in planes normal to those in which 
back rake angle can be measured, so that there will be 
no tendency for the chip to be forced laterally inwardly 
with respect to the cutting face. For example, each 
cutting face may define a portion of a cylinder. 

Other features of the improved cutter or cutting 
member according to the present invention are directed 
toward making it applicable to existing bit body styles 
with minimal modification or redes:ign required. 

Accordingly, it is a principal object of the present 
invention to provide an improved drag-type drill bit. 

Another object of the present invention is to provide 
an improved cutting member for such a bit. 

Still another object of the present invention is to 
provide such a cutting member having a lip formation 
for shielding the interface between the cutting member 
and the bit body. 

A further object of the present invention is to provide 
such a cutting member having an outwardly. concave 
cutting face of the self-sharpening type. 

Still other objects, features and advantages of the 
present invention will be made apparent by the follow­
ing detailed description, the drawings and the claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view of a drill bit accord­
ing to the present invention. 

FIG. 2 is a bottom plan view of the bit of FIG. 1. 
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FIG. 3 is an enlarged detailed view showing one of 

the cutting members in side elevation and surrounding 
portions of the bit body in cross section, and taken in a 
plane in which back rake angle can be measured. 

FIG. 4 is a view taken on the line 4-4 of FIG. 3. 
FIG. 5 is a view taken on the line 5-5 of FIG. 3. 
FIG. 6 is a view similar to that of FIG. 3 showing the 

cutting member after it has been chipped or worn to 
present a different back rake angle to the earth forma­
tion. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

5 

shown. The outer surface or, more specifically, the 
operating end face 14, of bit 10 may be provided with a 
shaJlow recess 38, as shown, for receipt of lip 36, al-
though this is not strictly necessary. 

It can be seen that lip 36 overlies the thin cylinder of 
braze material 34 and shields it from attack by the dril­
ling fluid and entrained abrasives in use. This is of par­
ticular value in matrix body bits, wherein it is difficult to 
mount the cutting members with interference. fits, and 

10 the braze material which may be used instead represents 
a relatively vulnerable area. As shown in FIGS. 3 and 5, 
body 28 has a lengthwise slot 40 which receives a detent 
42 projecting inwardly from bore 32 in the bit body. 

FIGS. 1 and 2 depict a drill bit according to the pres- The mating of slot 40 and detent 42 serves to index the 
ent invention. As used herein, "drill bit" will be broadly 15 cutting member to the proper orientation on the bit 
construed as encompassing both full bore bits and cor- body, more specifically, so that layer 30 of polycrystal-
ing bits. The bit body, generaJly designated by the nu- line diamond will be located on the leading side of the 
meral 10 is comprised of a tungsten carbide matrix ma- cutting member. Referring still to FIG. 5, it can be seen 
terial, although various aspects of the present invention that lip 36 extends around the entire circumference of 
are also applicable to bits formed of other materials such 20 body 28, except in the area of slot 40. This break in lip 
as steel. Bit body 10 has a threaded pin 12 at one end for 36 does not represent a substantial threat to the braze 
connection to the drill string, and an operating end face material 34 from the drilling fluid for two reasons: in the 
14 at the opposite end. The "operating end face," as first place, slot 40 is very small and is located on the 
used herein, includes not only the actual end or axially trailing side of the cutting member; secondly, projection 
facing portion shown in FIG. 2, but contiguous areas 25 42 is so tightly received in slot 40 that it effectively 
extending partially up along the lower sides of the bit, forms a seal against ingress of the drilling fluid. 
i.e. the entire lower portion of the bit which carries the Because of the outward flaring of head 28b to the 
operative cutting members described hereinbelow. Just outer e.xtremity of shou.lder 36a, as described above, to 
above the operating end face 14, bit 10 has a gauge or form lip 36 generally in the form of a tapered skirt, that 
stabilizer section, including stabilizer ribs or kickers 20. 30 skirt forms, with the adjacent outer surface 14 of the bit 
Ribs 20, which may be provided with buttons of hard body, an obtuse angle (neglecting the relatively thin 
material such as tungsten carbide (not shown) contact side wall of recess 38). This helps to·reduce turbulence 
the walls of the borehole which has been drilled by in the drilling fluid around the cutting member, which 
operating end face 14 to centralize and stabilize the bit in tum helps to retard erosion of both the bit body and 
and help control its vibration. Just above the gauge 35 the cutting member itself in that area. 
section is a smaller diameter section 15 having wrench As previously mentioned, head 28b of body 28 carries 
flats 17 engaged while making up or breaking out the bit a relatively thin layer 30 of polycrystalline diamond 
from the drill string. Operating end face 14 carries a which defines the cutting face 30a of the cutting mem-
plurality of cutting members or cutters 18. Referring to ber. Layer 30, the underlying portion of head 28b, and 
FIG. 2, the underside of the bit body 10 has a number of 40 the cutting face 30a defined by layer 30 are all inwardly 
circulation ports or nozzle 26 through which drilling concave in planes in which their back rake angle may be 
fluid is circulated in use. measured, e.g. the plane of FIG. 3. Thus, cutting face 

Referring now to FIGS. 3-5, one of the cutting mem- 30a is a surface having a number of different back rake 
bers and its relation to the adjacent portion of the bit angles, which angles become more negative with dis-
body is shown in greater detail. The cutting member is 45 tance from the profile of the earth formation 44, i.e. the 
comprised of an elongate or stud-like body 28, formed angles become more negative from the outermost to the 
of sintered tungsten carbide, and a layer 30 of superhard innermost edges of cutting face 30a, or less negative 
material, specifically polycrystalline diamond. As used with distance from lip formation 36. (As used herein 
herein, "superhard" will refer to materials significantly "distance" from the formation profile is measured from 
harder than silicon carbide, which has a Knoop hard- 50 the closest point on that profile.) For example, as shown 
ness of 24 70, i.e. to materials having a Knoop hardness in FIG. 3, the original outermost edge of face 30a forms 
greater than or equal to 2500. Body 28 includes an in- the initial cutting edge in use. It can be seen that a tan-
nermost shank or mounting portion 28a adjacent one gent t1 to surface 30a at its point of contact with the 
end and a head or operating portion 28b adjacent the earth formation 44 is substantially coincident with a 
opposite end. Shank 28a is brazed into a bore 32 in bit 55 normal to that surface at the same point. Thus, the back 
body 10, the braze material being indicated at 34. When rake angle at the original outermost edge or cutting 
shank 28a is thus properly mounted, head 28b projects edge of surface 30a is o•. 
outwardly from the operating end face 14 of the bit FIG. 6 illustrates the same cutting member after con-
body 10. Adjacent the juncture of mounting and operat- siderable wear. The step formed between head 28b of 
ing portions 28a and 28b, operating portion 28b of the 60 body 28 and layer 30 by the self-sharpening effect is 
elongate body 28 has a lip or skirt formation 36 extend- shown exaggerated. It can be seen that, after such wear, 
ing laterally outwardly with respect to shank 28a so as the tangent t2 to the cutting face 30a at its point of 
to overly the outer surface of the bit body around bore contact with the earth formation 44 forms an angle a 
32. More specifically, lip 36 defines a shoulder 36a im- with the normal n to the profile of the earth formation 
mediately adjacent the juncture of portions 28a and 28b 65· at that point of contact. It can also be seen that a projec-
facing axially toward the inner end or shank end of tion of the normal n would fall within the cutting mem-
body 28. Head or operating portion 28b is flared radially ber 28, 30. Thus, a significant back rake angle is now 
outwardly to the outer extremity of shoulder 36a as presented to the earth formation, and because the nor-
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mal n falls within the cutting member, that angle is 
negative. More specifically, the back rak~ angle a is 
about -10° as shown. 

In use, relatively soft formations may often be drilled 
first, with harder rock being encountered in lower strata 5 
and/or small "stringers." As drilling in such soft forma­
tion begins, the cutting member is presented to the earth 
formation in the configuration shown in FIG. 3. Thus, 
the operative portion of face 30a has a back rake angle 
of approximately o•. With such a back rake angle, the 10 
bit can drill relatively rapidly through the soft forma­
tion without substantial or excessive wear of the cutting 
members. If and when harder rock is encountered, the 
cutting member, including both the super-hard layer 30 
and the body 28, will wear extremely rapidly until the 15 
back rake angle presented to the earth formation is a 
suitable one for the kind of rock being drilled. For ex­
ample, the apparatus may rapidly chip away until it 
achieves the configuration shown in FIG. 6, at which 
time the wear rate will subside to an acceptable level for 20 
the particular type of rock. Thus, the cutting member, 
with its varying back rake angles, is self-adjusting in the 
negative direction. 

Having reached a configuration such as that shown in 
FIG. 6 suitable for the local formation, the cutting 25 
member and other cutting members on the bit, which 
will have worn in·a similar manner, will then continue 
drilling the new hard rock without further excessive 
wear or damage. If, subsequently, soft formation is 
again encountered, the cutting members, even though 30 
worn to the configuration of FIG. 6 for example, can 
still continue drilling. Although they will not be able to 
drill at the fast rate permitted by the original configura­
tion of FIG. 3, they will at least have drilled the upper­
most part of the formation at the maximum possible 35 
rate, and can sti11 continue d.cilling the lower portion at 
a slower but nevertheless acceptable rate. 

Thus, a bit according to the present invention will 
tend to optimize both drilling rate and bit life. The 
overall time for drilling a given well will be much less 40 
than if cutters with substantial negative back rake angles 
had been used continuously. At the same time, there 
will be no undue expense due to a special trip to change 
from one drill bit to another as different types of forma­
tions are encountered. Likewise, there will be no danger 45 
of catastrophic failure as if cutters with small or zero 
rake angles had been used throughout. It is noted, in 
particular, that if extreme wear is experienced, the sur­
face 30a of the cutting member illustrated and the sur­
faces of the other similar cutting members on the bit will 50 
present such large negative back rake angles to the 
formation that bit penetration will be effectively 
stopped in time to prevent the formation of junk by 
massive damage. 

Another advantage of the curved configuration of 55 
cutting face 30a is that it has a "chip breaker" effect. 
Briefly, if a chip of the earth formation begins to build 
up in front of cutting face 30a, the curvature of that face 
will tend to direct the forming chip up and over the 
cutting face, so that it breaks off and falls away, rather 60 
than accumulating on the leading side of the cutting 
face. It has been noted that face 30a is curved in planes, 
such as that of FIGS. 3 and 6, in which back rake angle 
can be measured. However, face 30a is substantially 
straight in planes normal to those in which back rake 65 
angle can be measured. More specifically, face 30a de­
fines a portion of a cylinder. This is believed to enhance 
the aforementioned chip breaker effect, as compared for 

example to a configuration which is concave in normal 
planes, by eliminating any tendency to guide or direct a 
forming chip laterally inwardly with respect to the 
cutting face. 

One objective of the present invention is to permit 
existing bit designs to be adapted for use of cutters 
according to the present invention with a minimum of 
modification. The invention has been illustrated in con­
nection with a typical bit in which the bores 32 are 
formed substantially perpendicular to the local bit pro­
file. In order to provide for a back rake angle of o• at the 
original or outermost edge of face 30a, given such ori­
entation, face 30a is formed so that a tangent to face 30a 
at its outermost edge lies in a plane passing longitudi­
nally through body 28. Further, for simplicity of manu­
facture, that plane contains the centerline of body 28, 
with the remainder of face 30a being laterally offset 
from the centerline as shown in FIG. 3. It should be 
understood, however, that the orientation of the cutting 
face with respect to the body on which it is carried can 
be changed to adapt the invention to other types of bits, 
in which the cutting members are not mounted at right 
angles to the local bit profile, and/or to provide for 
initial back rake angles of other than 0°. 

Numerous other modifications of the preferred em­
bodiment disclosed above will snggest themselves to 
those of skill in the art, and are within the spirit of the 
invention. For example, the exemplary embodiment 
shows the polycrystalline diamond layer applied di­
rectly to the stud-like mounting body. The diamond 
layer could, alternatively, be mounted on the stud via an 
intermediate disc-like carrier of tungsten carbide, in a 
manner well known in the art. It is thus intended that 
the scope of the invention be limited only by the claims 
which follow. 

What is claimed is: 
1. A cutting member for l!lOunting on a drill bit com­

prising: 
an elongate body comprised of sintered tungsten 

carbide, said elongate body having a mounting 
portion adjacent one end, said mounting portion 
being adapted to be received in a bore in a drill bit 
body, and an operating portion adjacent the oppo­
site end, said operating portion being adapted to 
project outwardly from said drill bit body when 
said mounting portion is so received in such bore, 
and said operating portion having a lip formation 
adjacent the juncture of said mounting and operat­
ing portions, said lip formation extending laterally 
outwardly with respect to said mounting portion 
whereby it may overly the outer surface of such bit 
body adjacent such bore when said mounting por­
tion is so received therein, and said lip formation 
defining a shoulder facing axially toward said one 
end of said elongate body, and wherein said operat­
ing portion is flared radially outwardly to the outer 
edge of said shoulder. 

2. A cutting member according to claim 1, wherein 
said shoulder extends around the major portion of the 
circumference of said elongate body. 

3. A cutting member according to claim 1 wherein 
said operating portion has a cutting face thereon, said 
cutting face having a plurality of back rake angles be­
coming less negative with distance from said lip forma­
tion. 

4. A cutting member according to claim 3 being a 
self-sharpening type cutting member. 
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5. A cutting member according to claim 4 wherein 

said cutting face is defined by a layer of material carried 
on said elongate body and substantially harder than the 
material of said elongate body. 

6. A cutting member according to claim 5 wherein 5 
said layer defining said cutting face comprises polycrys­
talline diamond. 

7. A cutting member according to claim 5 wherefo 
said cutting face is curved, concave outwardly. 

8. A cutting member according to claim 7 wherein IO 
said cutting face has an original cutting edge disposed 
axially outermost and generally intersecting the center­
line of said elongate body, the remainder of said cutting 
face being laterally offset from said centerline. 

9. A cutting member according to claim 7 wherein 15 
said cutting face is curved in planes in which back rake 
angle can be measured but substantially straight in 
planes normal to those in which back rake angle can be 
measured. 

10. A cutting member according to claim 9 wherein 20 
said cutting face defines a portion of a cylinder. 

11. A cutting member according to claim 10 wherein 
said original cutting edge has a back rake angle of ap­
proximately o•. 

12. A cutting member according to claim 11 wherein 25 
said elongate body is comprised of sintered tungsten 
carbide, and said superhard material comprises poly­
crystalline diamond. 

13. A cutting member according to claim U wherein 
said cutting face is curved, concave outwardly. 30 

14. A cutting member according to claim 13 wherein 
said cutting face is curved in planes in. which back rake 
angle can be measured, but is substantially straight in 
planes normal to those in which back rake angle can be 
measured. 35 

15. A cutting member according to claim 14 wherein 
said cutting face defines a portion of a cylinder. 

16. A cutting member according to claim 12 wherein 
said original cutting edge generally intersects the cen­
terline of said elongate body, the remainder of said 40 
cutting face being laterally offset from said centerline. 

17. A self-sharpening cutting member for mounting 
on a drag-type drill bit comprising: 

an elongate body and a layer of superhard material 
carried on said body and defming a cutting face 45 
adjacent one end of said body, said cutting face 
having an original cutting edge disposed axially 
outermost and having a plurality of back rake an­
gles becoming more negative from said original 
cutting edge axially inwardly, a tangent to said 50 
cutting face at said original cutting edge lying in a 
plane passing longitudinally through said elongate 
body. 

18. A cutting member for mounting on a drill bit 
comprising: 55 

an elongate body comprised of sintered tungsten 
carbide, said elongate body having a stud-like 
mounting portion adjacent one end and an operat­
ing portion adjacent the opposite end, said body 

60 

65 

having a shoulder adjacent the juncture of said 
mounting and operating portions and facing axially 
toward said one end, and said operating portion 
flaring radially outwardly to the outer edge of said 
shoulder. 

19. A cutting member according to claim 18 wherein 
said shoulder extends around the major portion of the 
circumference of said elongate body. 

20. A cutting member according to claim 19 further 
comprising a layer of superhard material carried on said 
operating portion and defining a. concave cutting face. 

21. A drag-type drill bit comprising: 
a bit body; 
a plurality of cutting members mounted on said bit 

body, each of said cutting members comprising an 
elongate body comprised of sintered tungsten car­
bide, said elongate body having a mounting portion 
adjacent one end brazed into a respective bore in 
said bit body, and an operating portion adjacent the 
opposite end projecting outwardly from said bit 
body, said operating portion having a lip formation 
adjacent the juncture of said mounting and operat­
ing portions, said lip formation extending laterally 
outwardly with respect to said mounting portion 
and overlying the outer surface of said bit body 
adjacent the respective bore and thereby shielding 
the brazed interface between said mounting body 
of said bit body, said lip formation forming an ob­
tuse angle with the surface of said bit body out­
wardly of said lip formation. 

22. A bit according to claim 21 wherein said elongate 
body has an indexing formation of limited circumferen­
tial extent, and said lip formation extends around the 
entire cii:cumference of said elongate body except in the 
area of said indexing formation. 

23. A bit according to claim 22 wherein said bit body 
has, associated with each of said bores, an indexing 
formation sealingly engaging the indexing formation of 
the respective elongate body. 

24. A bit according to claim 23 wherein said bit body 
comprises a tungsten carbide matrix material. 

25. A bit according to claim 24 wherein the operating 
portion of each of said elongate· bodies carries a layer of 
superhard material defining a concave cutting face. 

26. A bit according to claim 21 wherein said operat­
ing portions of said elongated bodies have cutting faces 
having back rake angles which become less and less 
negative with distance from said bit body. 

27. A bit according to claim 26 wherein each of said 
cutting members further comprises a layer of superhard 
material carried by said operating portion and defming 
said cutting face, said cutting face being concave out­
wardly. 

28. A bit according to claim 21 wherein the outer 
surface of said bit body has a respective counterbore 
about each of said bores receiving the respective one of 
said lip formations. 

• * .. • • 
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