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The present invention relates to rotary boring 
tools and, more particularly, to shale and rock 
bits for use in drilling through hard, medium or 
Soft formations. 
An important object consists in providing ari' 

improved cone-shaped roller cutter for drill bits 
having means for detachably connecting or lock 
ing each of the cones to the bit spindle on the 
outside of the bit so as to prevent thrust or strain 
being applied against the body of the bit. 
A further object consists in providing a sub 

stantially cone-shaped cutter with teeth arranged 
in axially spaced rows that progressively increase 
in diameter from the front to the rear ends 

2. 
Referring to the drawings in which like nu 

merals indicate like parts in the several views, 
to generally indicates a rotary shale and rock bit 
having a lower round' or curved hollow head it 
and an upwardly externally threaded tubular 
shank 2 which may be connected to the head 
through an intermediate smooth curved or re 
duced portion 3: The threaded shank 2 may 
be tapered and is arranged to be detachably con 
nected to a rotary drill collar or drill stem so as 
to rotate therewith during the operation of the 
bit. The head is provided with two or more 
downwardly inclined flat Smooth surfaces 4 
(Fig. 1) which vary in number in accordance 

thereof so that the row of largest diameter is with the number of cutters to be associated with 
positioned adjacent the body of the bit. Addi 
tionally, the teeth of the cutter are so shaped. 
and arranged as to be self-sharpering and self. 
cleaning during the operation of the bit and may 
be set or adjusted at different angles relative to 9 
the vertical axis of the bit: 
A further object consists in providing a shale 

and rock bit with means for insuring the drilling 
of a straight hole and in which the water jets are 
located in the lower portion of the bit body, 
A still further object comprehends the provii 

sion of a Substantially cone-shaped cutter for 
drill bits in which the cutter head is preferably 
formed with a shell and an interfitting: locking; 

the bit: As shown; the head it is formed with 
two diametrically opposed downwardly inclined 
flat surfaces: 4; each of which has extending out 
Wardly and downwardly therefrom, an inclined 
Supporting Spindle or axle 5 which may be con 
nected to the bit in any suitable-manner. Pref 
erably, the head - is formed with inclined open 
ings 6 which extend inwardly, and centrally from 
the flat surfaces 4 and converge at substantially 

... the axial or vertical center of the head . The 
Spindles 5 extend into the openings 6 so that 
their inner ends are brought into abutting en 
gagement as at 7 (Fig. 1) in order to absorb 
the thrust of each other during the operation 

collar to which the shell is: detachably connected. 30-of-the-cutter. Each of the spindles 5 is main 
Additionally, the Sectional cutter is revolubly: 
mounted on a downwardly 

Cutter. On the spindlebut which permits the ready; 
and quick removal of the shell Section from the . 
collar section so that the cutter head may be 
changed Or a new one substituted without throWs 
ing away or destroying the whole-bit assembly: 

inclined spindle. 
carried by the bit through a ball bearing: connec 
tion that: functions... to revolubly maintaini: the 

tained in a fixed position within an opening 6. 
in any Suitable manner such as by the spaced spot 
Welds-5. The inner abutting ends of the spindle. 
5 is reach provided with a complementary semi 

35 circular receSS-32' that: coact to form a vertical 
passage for allowing the fluid to be discharged 
outwardly through an opening 40 from the head 
of the bit; Preferably, a substantially cone 
shaped-cutter 8-is-revolubly mounted on each 

Other objects and advantages of the invention: 40 of the Spindles" or pins 5 and comprises teeth 
will become apparent from the following descrip. 
tion when taken in Conjunctions with the accom 
panying claims and drawings. 

Referring to the drawings wherein is shown a 
preferred embodiment of the invention: 

Figure is a Side elevational view of a 'roller. 
cutter bit constructed in accordance, with the 
present invention and with parts in section for 
clearness of illustration. - 

Figure-2 is a frontend view of Figure 1. . 
Figure 3 is a disassembled view of a retaining: 

spindle. and its associatedlocking collar; and 
Figure 4 is a detail sectional-view of a cutter. 

tooth constructed in-accordance with the present 
invention. 

9 arranged in axially spaced rows 20, 2 and 22 
(Fig. 1) which may be varied in number as the 
particular Operating conditions require. Each 
row of teeth comprises a base 23 (Fig. 4). It 

45- Will be noted that the rows of teeth progressively 
increase in diameter from the outer row 29 to 
the inner row 22 so as to impart a cone shape 
to the -cutter; and the teeth in each row are cir 
cumferentially spaced apart and of substantially 

50 uniform size and shape: . Each cutter 8 prefer 
ably is formed of an outer shell 24 (Fig. 15 hav. 
ing a central longitudinally disposed recess. 25, 
the bottom or inner wall of which is curved as 
at 26 to receive a ball bearing 27 that also fits 

55 into a complementary recess 26. (Fig. 3) in the 
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adjacent end of the spindle 5. The inner Wall 
of the recess 25 is formed with an annular seg 
mental portion or curved surface 28 which termi 
nates in an outwardly disposed enlarged tapered 
threaded portion 29 that extends to the inner end 
of the cone. An annular member or lock ring 30 
is provided with an externally tapered threaded 
surface 3 (Fig. 3) arranged to engage the 
threads 29 of the cone and is formed on its Outer 
or reduced end with an annular segmental Sur 
face 32. The retaining spindle 5 intermediate 
its length has an externally disposed annular 
groove 33 which constitutes a race for the ball 
bearings 34, which when the parts are assembled 
(Fig. 1) also engages the segmental surfaces 28 
and 32 that coact with the groove 33 in order to 
rotatably mount the cutter 8 on the Spindle 5 

O 

4. 
46 and 47 in Figure 4 graphically indicate the 
direction and amount of uniform Wear of each 
tooth during the operation of the drill. Thus, 
the particular configuration and arrangement of 
the teeth relative to the formation during the 
drilling operation provides means for causing the 
teeth to become sharper as they are ground down 
or used. The size, number and dimensions of 
the rows of teeth are preferably controlled by the 
particular type of work. Thus, when the drill 
is boring or operating in Soft formations, fewer 
but larger teeth are used, when operating 
through medium formations, Smaller teeth but 

and lock the cutter to the spindle So as to pre 
vent its accidental axial removal therefron. The 
ball bearing 27 is preferably of such diameter 
as to provide a space or passage 35 between the 
wall of the recess 25 and the cylindrical portion 
36 of the spindle 5. A radial passage 3 extends 
outwardly from the curved surface 28 and be 
tween the rows 2 and 22 and may be provided 
with a “Zerk' connection so as to introduce a 
suitable lubricant such as waterproof grease into 
the bearing surfaces of the rotary cutter. The 
lock ring 30 is spaced from the Spindle 5 and 
has its inner wall provided at one end with an 
annular recess 38 in which is mounted a grease 
retaining packing 39, preferably of Wedge shape, 
so that as the pressure is increased thereon by 
the plug 30, it will form a tighter seal with the 
adjacent smooth surface of the Spindle 5 in 
order to prevent entrance of drilling mud or 
escape of grease from the cutter. Thus, means 
are provided for rotatably mounting the Cutter 
on the spindle and permitting removal of the 
shell section 24 from the lock ring 30, so that the 
shell may be replaced when worn out, without 
disturbing the ring, ball bearings 34 or other parts 
of the bit assembly. Additionally, the packing 
39 coacts with the seal produced by engagement 
of the lock collar with the ball bearings and the 
inner wall of the cutter so as to preclude the pos 
sibility of mud and other foreign matter Work 
ing its way into the bearing surfaces of the cut 
ter. The diameter of each of the ball bearings 
28 is such that the annular groove 33 is Substan 
tially semi-circular relative to the ball bearings, 
while the curvature of the surfaces 28 and 32 
are each a quarter of the same circle So as to 
coact with the groove 33 to completely enclose 
the ball bearings when the parts are assembled, 
and thus prevent the axial removal of the cutter 
from the spindle. The head of the bit between 
the flat sides 4 and in its botton may have any 
number of outwardly extending paSSageS or 
openings 40 which communicate through the 
tubular member or shank f2 with the drill in 
order to supply fluid or water to disintegrate the 
earth or material during the drilling operation. 
The teeth 9 of each row on the cutter 8 are 

so designed and shaped as to be Self-Sharpening 
and self-cleaning during the Operation of the 
drill, and each tooth extends outwardly and ra 
dially from its base 23 so as to form converging 
solid opposed sides 4 and 42 (Fig. 1) which 
merge into the curved cutting edge 43 that starts 
at the base 23 and extend or taper upwardly in 
the manner as shown in Figure 4 to the apex 44 
of the triangular-shaped end portion 45 that 
likewise extends upwardly from the base 23 in 
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more of them are provided. When drilling 
through hard formations, still Smaller teeth and 
of a larger number or employed. The roWs of 
teeth of different size and number are cut in 
different diameters So that the cuts in the for 
mation or earth are staggered. When the parts 
are assembled, it will be seen that the spindies 
extend downwardly and outwardly from the body 

of the bit and the cutters are revolubly locked 
On the Spindies completely on the outside of the 
bit body. Additionally, the Spaced passages 4 
discharge a jet of fuid at an angle acroSS the 
face of the body and down over each corner 
So as to clean the same and wash out the cut 
tingS. 
In a SSenbling the bit Structure, each of the 

Spindles 5 is threaded into its adjacent Socket 
... the ball bearing 2 is positioned in its curved 

Socket 26 and the ball bearings 34 and the shell 
24 are positioned so as to fit on the Spindle. The 
lock collar 3 is then threaded into the shell 
until the curved Surface 32 thereof is brought 
into engagement With the ball bearings 34. The 
Shell 24 and the collar 29 are now rotatably 
mounted on the spindle 5, but are prevented 
from being axially renoved therefron due to 
the locking connection effected by engagement 
of the ball bearingS With the Semi-circular groove 
33 and the Segmental curved Surfaces 28 and 
32. However, the shell 24 may be unthreaded 
from the collar 29 without disturbing any of the 
Other parts of the cutter assembly. Consequently, 
when the teeth of a cutter are worn out, the 
cutter is not completely discarded Or thrown away 
Since it may readily be replaced by a new shell 
While retaining the same lock collar and may be 
installed at a minimum expenditure of time, 
labor and cost. The shape of the cutters and 
the arrangement of the rows of teeth in progres 
Sively increasing diameters toward the adjacent 
flat sides 4 allows the cone-shaped cutter to 
be placed on the body of the bit so that the 
cutters 3 will revolve on the Spindles and 
be brought into cutting engagement With the 
earth formation, Such as Shale, SO as to cut, or 
reduce it to Small particles that are forced out 
of the hole by the streans of Water passing down 
through the spaced passages 40. The teeth of 
the cutter 8 are formed on the shell 24 So . 
that when it is desired to replace the teeth, the 
Shell is unscrewed from the collar 29 and a new 
shell is applied or connected to the lock ring So 
as to be revolubly mounted on the spindle by 
the ball bearings 2 and 34 in the manner as 
previously described. Proper lubrication of the 
bearing Surfaces is provided through the pas 
Sage 3, through Which any Suitable Waterproof 
grease or lubricant may be introduced. It will 
be seen that the present invention provides a 
Simple, efficient and economical bit structure in 
Which, when the teeth become worn, they may 

the form of a pyramid. The spaced straight lines 75 be readily and economically replaced as con 
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trasted to being discarded as was heretofore the 
custon. 
The size and number of rows of teeth. On each 

shell or cutter may be varied. The position of 
the teeth during the drilling operation is such 
that the bottom of each tooth engages the forma 
tion first and the cutting edge 43 then knifes 
its way through the formation. As the tWO cut 
ters on opposite sides of the body of the drill 
are inclined inwardly toward each other (Fig. 1) 
and converge toward the longitudinal Center of 
the bit, it will be seen that during the drilling 
operation, the earth or material as it is Cut Or 
sheared, is crowded or forced toward the center 
of the hole in the paths of the streams of Water 
discharging through the paSSages 40, So as to 
insure an efficient operation of the drill. By 
reason of the taper of the cutting Surfaces of 
the teeth and the connection of the cutters With 
the bits, means are provided for preventing the 
bit from rocking and insures the drilling of a 
straight hole. Additionally, the teeth as they 
are worn, are self-sharpened and Self-cleaned SO 
that their life and durability are materially pro 
longed. When the teeth do become worn, they 
may be readily replaced by withdrawing the shell 
from its locking ring and Substituting a new 
shell thereof. Thus, a Substantial Saving is ef 
fected since only a portion of the cutter has to 
be replaced as contrasted to, throwing a Way the 
complete cutter as was heretofore customary. It 
will be manifest that three or four Spaced cut 
ers 8 may be connected to the head by simi 
larly formed spindles 5, and that the size and 
number of cutters employed will be determined by 
the particular type of formation with which the 
bit is to be used. The teeth 9 in each row are 
so disposed and formed that the curved cutting 
edge 43 extends upwardly from in front of the 
pyramidal end of the adjacent tooth. The upper 
end of the cutting edge terminates at the apex 
of its triangular front end, So that the teeth 
provide cutting Surfaces of maximum Solidity 
and strength which extend completely Over the 
area of the cone to insure efficient operation and 
removal of the shale or formation from the hole. 
The form of the invention shown is merely 

illustrative and it will be understood that Such 
changes may be made as come Within the Scope 
of the following claims. 

I claim: 
1. A rotary drill bit having a head at the lower 

end thereof, said head being provided with 
Spaced, flat, downwardly converging sides, each of 
Said flat sides having a downWardly inclined 
spindle extending outwardly therefrom, each 
spindle intermediate its ends having an annular 
groove positioned outside of said head, a Sub 
stantially cone-shaped cutter revolubly mounted 
On Said spindle, said cutter including a shell Sec 
tion and an interfitting collar Section Spaced out 
Wardly from said head, said shell section having 
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an internally threaded inner end portion, said 
collar Section having an externally threaded Sur 
face engaging said threaded end portion, Said 
Sections adjacent said annular groove having Seg 
mental opposed surfaces, ball bearings mounted 
in said annular groove and engaged by said seg 
mental opposed Surfaces in order that each cutter 
is locked to the spindle on the outside of Said 
head, said cutter having a passage therein con 
Inunicating with Said ball bearingS. for Supplying 
lubricant thereto, and a packing between the 
collar Section of the cutter and the Spindle to pre 
went entering of drilling mud into the ball bear 
ings and the escape of the lubricant therefrom. 

2. A rotary drill bit having a head at the lower 
end thereof, said head being provided with spaced, 
flat, doWnwardly converging sides, each of Said 
flat Sides having a doWnwardly inclined Spindle 
extending outwardly therefrom, each Spindle in 
termediate its ends having an annular groove 
positioned outside of Said head, a Substantially 
COne-Shaped cutte revolubly nounted on Said 
Spindle and Spaced outwardly from said head, 
Said Cutter including a Shell section and an in 
terfitting collar Section, said shell section having 
an internally threaded end portion, said collar 
Section having an externally threaded Surface en 
gaging said threaded end portion, said sections 
adjacent Said annular groove having segmental 
Opposed Surfaces, ball bearings raounted in Said 
annular grOOWe and engaged by Said segmental 
Surfaces So aS to prevent axial renova of the 
cutter from the Spindle, said cutter having a pas 
Sage for conducting lubricant to said ball bear 
ings, a packing between said collar and said 
Spindle, Said packing preventing introduction of 
drilling mud into the ball bearings and the escape 
of the lubricant therefron, the parts being ar 
ranged So that the cutter is completely locked to 
the Spindle on the outside of said head, and 
means for Supplying liquid into and through the 
bit to clean the teeth during the operation of the 
drill. 

RICHARD D. MCAAHON. 
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