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This invention relates to rotary drills as used 
for the formation of holes in rock, granite, stone, 
and other hard materials, for the purpose of test 
ing or blasting, and it has reference more par 
ticularly to improvements in drill bits of that type 
known generally in trade as “diamond drills,” 
and which are of that particular kind designed to 
cut away all of the material within the circum 
ference of the face of the bit, thus to eliminate 

’ the necessity for any provision of means for the 
passage of a core; the present invention being an 
advancement in many respects over the drill bit 
that is disclosed in our copending application, 
?led on October 20, 1938, under Serial No. 235,978. 

It is the principal object of this invention to 
provide a high speed, rotary, face bit having a 
central, concave recessed surface located coaxial 
of the bit, and surrounded by a convex surface, 
and wherein both the concave and the convex 
surfaces have diamond cutters so set therein that 
the entire area of the surface acted on by the bit 
will be cut away and ground up for removal by 
an out?ow of water that is delivered under pres 
sure through the drill rod to the face of the bit 
for lubrication of the cutters. ' 
Another object of the present inventionresides 

in the provision of an outlet of novel form and 
of special location in the face of the bit for the 
discharge of the water to the drill face and which 
outlet, by reason of its shape and disposition, and 
incident to the high speed of rotation of the bit, 
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operates as a pump that e?ects a-forced eleanout ‘ 
of the sludge resulting-from the drilling opera 
tion. 

It is also an object of this invention to pro 
vide a novel overlapping arrangement of the dia 
mond cutters at the apex of the recessed drill face 

formation of a core and 
thus tov relieve central pressure against the bit; 
also, by beveling the end surfaces of the bit in a 
novel manner to obtain the most advantageous 
results from the standpoint of adding life to the 
cutters ‘and especially eliminating excessive wear _' 
on those which travel the fastest and the greater 
distance. ' , -.__ 

Still other objects of the invention reside in 
the various details of construction, the relation 

mode of operation as 
will hereinafter be fully described. ' ~ 
In accomplishing these and other objects of 

the invention, we have provided the improved 
details of construction, the preferred forms of . 

which are illustrated 
ing, wherein- - 

the accompany draw 

35 

' main, circular in cross section, 
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Fig. l is a side 
as functionally applied to a drill rod. 

Fig. 2 is an enlarged, sectional view of the 
bit taken along its axial plane. ' 

Fig. 3 is an end, or face view of the bit. 
Fig. 4 is a detail in section of the bit, with the 

diamond cutters omitted for better illustration, 
wherein the preferred angles given the various 
surfaces are indicated. 

Fig. 5 is an enlarged sectional detail, particu 
larly illustrating the setting of the diamond cut 
tersat the apex of the face recess. ' 

Referring more in detail to the drawing 
_ The present drill bit is designated in its entirety 
by reference numeral l0, and' it comprises ahead 
or drilling portion proper, ll, comprising sub 
stantially the lower end half‘ of the bit as seen 

i ’ riorly threaded neck or 

shank portion l2, comprising the upper half por 
tion and whereby the bit may be mounted for a 
drilling operation on the end of an externally 
threaded tubular drill rod such as designated 
at l3 in Fig. 1. 
The bit, as seen best in Fig; 2, is hollow, thereq 

by providing an internal chamber M which has 
direct communication with the lower end of the 
drill rod; it being understood that the latter serves 
as the mediacy through which water is delivered 
under pressure to the bit to lubricate the cut 
ters, and to wash away the sludge as the mate; 
rial acted on is ground up by the cutters under 
the rotary action of the head. The water sup 
plied to the head through pipe I3 is delivered to 
the cutting face from the chamber l4 through 
an outlet or opening I5 which will presently be 
described in detail. I ‘ ' 
The head portion ll of the drill bit is‘, in the 

as is also the neck 
or shank portion, and it will be observed'that 
the neck portion is of slightly lesser diameter 
‘than the head portion, thus forming an upward 
ly facing, annular shoulder l6 about the bit. 
This reduction of the‘ diameter of the neck por-' 

- tion of the tool provides more clearance between 

.45 the wall of the neck 
hole than is provided 
insures an easy out?ow of water after it has 
passed the shoulder. , ' ' 

Before going into a detailed description of the 
bit, it will be explained that there are several 
very important advantages in not being required 
to take a core in-a. boring or drilling operation, 

and surface of- the drilled 

. where a core is not required to be taken. 

Itwillbe 

view of the present drill bit, 

about the head portion and ' 

understood that any hole, even small,‘ 
65 will allow a core to pass through into the central 
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water passage of the bit, which passage is under 
water pressure while drilling is going on and the 
?ow of water is toward the face of the bit. This 
small core, coming up through the center hole, 
naturally breaks up. The result is that the wa 
ter discharge holes of the bit will become clogged, 
and proper lubrication of the face of the bit thus 
prevented, with the result that the bit becomes 
burned and considerable loss of time in correct 
ing the damage and replacing the bit is expe 
rienced. . 

Referring more in detail to the details of for 
mation of the working face of the bit, it will be 
noted that it is provided centrally and coaxially 
of the bit, with a conically tapered, concave re 
cess l8, the walls of which recess in the preferred 
design shown, are inclined at an angle of approx 
imately 48° with respect to the axis of the bit, 
as will be understood best by reference to Fig. 
4. Immediately surrounding this central recess 
I8 is an annular surface i 9 which slopes conically 
at an angle of approximately 78° with respect to 
the axial line of the bit, thus forming an angle 
of 30° with reference to an extended surface of 
the central- recess. The annular surface I9 
merges into the wall surface of recess l8 along 
a circular line designated at 20 in Fig. 3 that is 
concentric of the bit, and which lies in a plane 
that is perpendicular to the axis of the bit. This 
circle, identified by reference numeral 20, has a 
diameter that is approximately one-half the full 
diameter of the drill head. 
Surrounding the recess [8 and the concave 

surface IS, the working face is of convex forma 
tion in‘general, comprising a succession of annu 
lar, conically sloping surfaces of different and 
successively increased degrees from the surface 
of smaller diameter to the outside of the head. 
Referring in particular to Fig. 4, these several 
annular surfaces are designated by reference 
numerals 22, 23, 2! and 25. _ 
The annular, conically formed surface 22 slopes 

at an angle of 60° with reference to the axial 
line of the bit, and is surrounded by the conically 
formed surface 23 which slopes at an angle of 
45°‘ relative to the-bit axis and merges into the 
surface 22 along a circular line designated at 
26. Likewise, the annular, conical surface 24 
which is formed at an angle of 30° with refer 

’ ence to the axial line of the bit, merges along a 
circular line 21 into the outer conical surface 25, 
and the latter slopes at an angle of 15° with ref 
erence to the bit axis and merges into the cir 
cumferential surface of the bit into a plane that 
is perpendicular to the axis. The points of 
mergence of the various surfaces are designated 
in Fig. 4 by primed reference numerals which 
correspond to the reference numerals applied 
to the circles in Fig. 3. 

It-is to be understood ‘that the angles of slope 
herein indicated and stated, are those now pre 
ferred, but might be varied within certain rea 
sonable limits without in any way departing from 
the spirit of‘the invention. Also, it is to be un 
derstood that the number of distinct annular sur 
faces might vary as desired or found necessary 
for producing the best results in bits of varying 
diameters. 
As ‘will be observed by reference to Fig. 2 of 

the vdrawing, diamond cutters 30 are closely set 
in the end surfaces of the bit, to extend some 
what above the line of mergence of the surface 
25 into the outer surface of the bit. The loca 
tion and setting of these diamond cutters in the 
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various surfaces is of importance, particularly as 
it applies to those located near the apex of the 
center recess. Heretofore, it has been contended 
that it is impractical to locate diamond ,cutters 
near the axial center, or apex of a conical recess, 
and for that reason, bits employing such a recess 
have most generally been provided with a central 
hole for the passage of a core, and the diamond 
.cutters have been set closely around the hole to 
cut out the core. 
In the present instance, we set diamond cut 

ters quite close to the apex of the recess and 
have chosen those of proper form and have set 
them in such manner that they will intersect 
the axial line. This method of setting the dia 
monds has proven to be very advantageous and 
we have found also that these diamonds do not 
wear as rapidly as those farther removed from 
the apex. 
The present method also contemplates the use 

of several small diamonds set near the apex of 
the recess and pointing toward the center, as- in 
Fig. 5, to such extent that the center portion of 
the surface acted on will be completely cut 
away. There is also, in this bit, a large number 
of small diamonds set in the recess in a line that 
describes the path of a scroll, as designated at 
s in Fig. 3, and which scroll continues to the 
full diameter of the face of the bit; each dia 
mond being required to take only a small amount 
of pressure and to do only a small amount of cut 
ting. Thus, the diamond loss will be materially 
less and the rate of advancement of the bit will 
be materially increased. 
Referring now to the convex portion of the bit 

surrounding the central recess, it will be observed 
that the two upper surfaces 24 and 25 are of 
such slope that they permit the diamond cutters 
to be set in such manner as to have a reaming 
effect; that is, these diamonds can be so posi 
tioned that they will overlap each other in their 
cut, and none of the diamonds will be required 
to take more than a very small amount of work. 
Furthermore, since the highest, or gauge row 

of diamonds, is required to take such a light out 
and removes such a small amount of material 
from the hole, these highly important cutters 
will last much longer than those set in any other 
type of bit face. In fact, the wear is so slight 
that thegauge size of the bore will be main 
tained for the life of the bit and no difficulty is 
experienced when a new bit is applied to the 
bore for continuation of an operation. It has 
been found impossible to get the same results 
with a reduced or curved surface, regardless of 
the shape given the bit. Also by reason of there 
being a large number of diamonds in the gauge 
row and since the amount of work done by each 
is so slight, and their life thus lengthened to 
such an extent, the use of a reaming shell, to 
maintain hole size as is ordinarily used, may well 
be eliminated. 
The two lower, annular surfaces 22 and 23 are 

constructed in this way to give projected area 
to the bit. This also applies to the two upper 
surfaces; it being obvious that the greater the 
area in the bit face, the greater the number of 
diamonds that can be mounted in it. It is also 
to be considered that the greater the number of 
diamonds, the less will be the work each is re 
quired to do and the longer will be its life. In 
this connection, it might be mentioned that since 
in this construction, more diamonds may be pro 
vided in the face, each to do a certain amount 
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of work, a greater rate of advance in inches per 
minute can be obtained than with a bit having 
fewer diamonds. 
The fact that the angles of slope of‘these sev 

eral surfaces are graduated at 15°, sharp cor 
ners, as are found in a square face bit, are 
eliminated, and since the diamonds are set at 
90°- with the surfaces and each diamond com- - 
pletely surrounded by holding and projecting 

\ metal, except to expose the ?ne cutting edges, 
which protrude’ above the metal, any possible 
chance of the diamond cutters being torn out of 
the bit is eliminated. 
The wash water,- as was previously stated, is 

brought to the bit through the hollow drill rod, 
l3. Water enters the bit chamber l4 and passes 
therefrom through the opening l5 to the face 
of the bit. The opening I5 is of importance, both 
with respect to its location and formation, since 
a correct location is necessary in order to insure 
proper lubrication of the central portion of the 
bit. Its distance from the bit’s center must be 
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correctly determined as must also its length, I, 
measured from the discharge at the end of the 
bit. The :water way or passage IS in plan, as 
noted in Fig. ‘3, is in the form of a slot, and is 
curved about a center point that is eccentric of 
the bit, using aradius greater in length than 
any circle of the bit; such a center being desig 
nated at c in Fig. 3. The location and curvature 
of this passage IS with reference to the direction 
of rotation designated by the arrow in Fig. 3, is 
designed to effect a centrifugal action, while the 
bit is in operation, thus drawing the heavy water 
borne sludge to the outside of the bit into a 
stream of uncontaminated water which is al 
ways ?owing through thewaterway. This wa 
terway must be located at a distance sui?ciently 
removed from the apex of the cone that it will 
not interfere with the proper placing of the 
diamond cutters near the apex. 

It is also of importance that'the opening l5 
extend in the direction of rotation well beyond a 
line through the center 0 and the axis of the bit. 
In fact, the forward end portion of the opening 
should extend beyond indicated line to anextent 
approximately equal to the width of the opening; 
such a distance being designated by the line d 
in Fig. 3. ' 

Since the operating speed of such bits is from 
3,000 to 5,000 revolutions per minute, it is ap 

' parent that the waterway must be so designed as 
to effectively and properly lubricate and clean the 
bit and the present design has been arrived at 

‘ after much experimenting along this line, and 
has proven entirely satisfactory. 
The outside of the bit head immediately above 

the upper or gauge row of diamond cutters, is 
machined to the same size as the last row of 
diamonds; this size being carried up far enough 

25 

30 

85 

45 

50 

65 

00 

along the side of the bit to insure an arresting ' 
or choking action to properly retain the wash 
water. This also gives added protection to the 
last row of diamonds. The reason for desiring 
the mentioned choking of the water is to insure 
that a su?icient amount will be retained over 
the cutting face of the bit. The cuttings from 
the bit, in this instance, are carried away by the 
wash water‘ thrdugh a curved water way 30 that 
extends up the outside of the convex surface ‘and, 
along the side of the bit; this waterway being 
large enough to convey the cuttings, yet not 
large enough to cause any material drop in 

3 
be extended spirally, or straight as in Fig. 2, as 
desired. 
The ?rst annular surface in the concave por 

tion of the bit is sloped at 12° ‘with reference to 
a plane perpendicular to the axis of the bit. This 
angular surface I9, ‘meeting the sloping surface 
22, provides what might be called a point, which 
greatly facilitates starting the bit on a face of 
rock, and overcomes the tendency to “walk" 
around as does a ?at faced bit. 
Having thus described our invention, what we 

claim as new therein and desire to secure by 
Letters Patent is: 

_1. A rotary drill bit adapted for functional 
mounting on a tubular drill rod and having a 
concave recess centrally in its working face, and a 
convex surface surrounding the said concave re 
cess; 'said bit being formed with an internal 
chamber,‘ adapted to communicate with the 
channel of the drill rod and an outlet therefrom 
to the face of the bit, and cutters mounted in 
the face of the recess and in the surrounding 
concave surface, with those cutters adjacent the 
apex of the recess set in a manner to intersect 
the axial line of the bit. ‘ 

2. In a rotary drill bit of the character dis 
closed, a head portion formed in its working face, 
coaxial of the bit, with a conical recess; and 
cutters set in the surface of the recess with those 
adjacent the apex mounted in a manner to in 
tersect the 'axial line. 

3. A rotary drill bit adapted for threaded 
mounting on a hollow drill rod and having a 
concave recess coaxially of its working face, and 
a convex surface surrounding the said concave 
recess; ‘said bit being formed with an internal » 
chamber adapted. for communication with the 
channel of the hollow drill rod and with an out 
let from‘ the chamber to the working face of the 
bit, and with a relief channel extending from 
the face of the bit and upwardly therealong for 
out?ow of wash water to the drilled hole above 
the bit; said concave recess having a diameter 
substantially half that of the bit and said outlet 
from the chamber opening to the face of the bit 
within the said recess but removed from the 
apex; and cutters set substantially close together 
in the face of said recess and in the surrounding 
convex surface, with those cutters adjacent the 
apex of the recess set to intersect the axial line. 

4. A rotary drill bit as recited in claim 3 where 
'in the outlet from said chamber opens to the 
working face‘ of the bit within the concave re 
cess and removed from the apex, and extend 
arcuately acrws the face about a center that is 
located slightly outside the bit and substantially 
diametrically opposite the location of said out 
let; and wherein the outer end of said outlet 
communicates with the said relief channel. 

5. A rotary drill bit comprising a head portion 
of circular cross section and- a mounting shank 

' of slightly reduced diameter adapted for mount 
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ing the bit on a hollow drill rod; said head hav 
ing ’ a coaxially located concave recess in its 
working face, surrounded by a convex surface; 
said recess having a diameter approximately half 
that of the bit and merging with the convex sur 
face in a circular ridge forming‘ a working point 
for the bit; said convex surface comprising a 
succession of concentric, conically sloping sur- 
faces of uniformly increased'pitchicutters set in 
.the face of the recess and'in the surrounding 
surfaces, with those at the apex of the, recess 

water pressure under the face of the bit. It may I‘ intersecting the axial line, and those in the con 
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vex surfaces of greatest pitch set to produce a 
reaming e?ect on the drilled hole: said head 
having an internal chamber in communication 
with the channel of the drill rod and an outlet 
to the face of the head opening into the recess 
but removed from the apex and arcuately curved 
about a center that is outside the head and di 

ametrically opposite the opening, and there be 
ing a. relief channel in the face of the head 
leading from the outlet to the portion of reduced 
diameter of the bit. 

CLARENCE E. CARPENTER. 
RAYMOND C. LYNCH. 


