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[57] ABSTRACT 

A drill tool for drilling earth, rock, and the like in oil 
industry operations includes a body member having a 
passage in a pin portion thereof and extending longitu 
dinally of the body member and between an open or 
?uid receiving end and a closed end and a plurality of 
circumferentially spaced arms or lugs extending gener 
ally longitudinally from the closed end of the passage 
in the body member and each having an axle portion 
thereon for rotatably mounting a respective one of a 
plurality of cutting cones each rotating about a respec 
tive axis intersection with a longitudinal axis of the 
body member to de?ne a respective acute angle there 
between. The drill tool has at least one ?ow passage 
through one of the arms or lugs for directing drilling 
?uid from the passage in the body member into the 
drill hole for sweeping the drill hole and removing 
drilling debris therefrom. Exterior surfaces of the axle 
portions each have a reservoir and at least one passage 
communicating therewith and extending to the respec 
tive exterior surface for circulating lubrication mate 
rial within a cavity in the respective cutting cones and 
having seals thereby providing lubrication of engaging 
surfaces of the axle portions and cutting cones. 

5 Claims, 14 Drawing Figures 
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DRILL TOOL 
This application is a division of my application Ser. 

No. 368,755 ?led June 11. I973 for DRILL TOOL now 
US. Pat. No. 3.844.363. 
The present invention relates to earth drilling tools 

and more particularly to a drill tool for use in oil indus 
try operations and having a plurality of rotatably 
mounted self-lubricating cutting cones and adapted to 
clean a drill hole ahead of certain teeth of the cutting 
cones. 

The principal objects of the present invention are: to 
provide a self-lubricating drill tool for use in oil indus 
try operations and having a plurality of rotatably 
mounted cutting cones adapted to drill a substantially 
true drill hole; to provide such a drill tool having flow 
passages therethrough positioned to direct drilling gas 
into the drill hole to hydraulically sweep the bottom of 
the hole whereby certain teeth of the cutting cones are 
engaging new material rather than working in drilling 
debris; to provide such a drill tool having reservoirs for 
lubrication material and passages extending therefrom 
and adapted to circulate lubrication material onto fac 
ing surfaces of axle portions and respective cutting 
cones rotatably mounted thereon and with the cutting 
cones each having a cavity with seals whereby the drill 
tool is self-lubricating; to provide such a drill tool em 
ploying lock devices, such as rings having circumferen 
tially spaced corrugations to permit easy installation of 
the cutting cones on respective axle portions and posi 
tive retention thereon; to provide such a drill tool 
wherein only one cutting cone has teeth positioned to 
engage an intersection of a side and a bottom of the 
drill hole whereby the drill hole is larger than the drill 
tool; to provide such a tool having flow passages 
adapted to direct drilling gas into the drill hole and hy 
draulically sweep drilling debris ahead of the cutting 
cone engaging the intersection of the side and bottom 
of the drill hole; to provide such a drill tool wherein the 
cutting cones present teeth extending substantially the 
full transverse dimension of the tool; to provide such a 
drill tool which is durable in use. balanced for smooth 
working. constructed for long operating life, economi 
cal to manufacture, and particularly well adapted for 
the proposed use. 
Other objects and advantages of this invention will 

become apparent from the following description taken 
in connection with the accompanying drawings 
wherein are set forth by way of illustration and example 
certain embodiments of this invention. 
The drawings constitute a part of this specification 

and include exemplary embodiments of the present in 
vention and illustrate various objects and features of 
the drill tool. 
FIG. I is a perspective view of a drill embodying fea 

tures of the present invention. 
FIG. 2 is a side elevational view of the drill tool. 
FIG. 3 is a plan view of the working surfaces of the 

drill tool. 
FIG. 4 is a longitudinal sectional view taken on line 

4-4, FIG. 3 and showing a ?rst body portion and cut 
ting cone thereon. 
FIG. 5 is a longitudinal sectional view taken on line 

5-—5, FIG. 3 and showing a second body portion and 
cutting cone thereon. 

FIG. 6 is a longitudinal sectional view taken on line 
6—6, FIG. 3 and showing a third body portion and cut 
ting cone thereon. 
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FIG. 7 is an enlarged perspective view of the ?rst 

body portion. 
FIGS. 8 and 9 are enlarged perspective views of the 

second and third body portions. 
FIG. 10 is a further enlarged front elevational view of 

a lock ring for the drill tool. 
FIG. 11 is a side elevational view of the lock ring and 

shown at the scale of FIG. 10. 
FIG. 12 is a longitudinal sectional view similar to 

FIG. 4 and showing a modi?ed ?rst boby portion and 
cutting cone thereon. 

FIG. 13 is a longitudinal sectional view similar to 
FIG. 5 and showing a modi?ed second body portion 
and cutting cone thereon. 

FIG. I4 is a longitudinal sectional view similar to 
FIG. 6 and showing a modified third body portion and 
cutting cone thereon. 
Referring more in detail to the drawings: 
As required. detailed embodiments of the present in< 

vention are disclosed herein. However. it is to be un 
derstood that the disclosed embodiments are merely 
exemplary of the invention which may be embodied in 
various forms. Therefore. speci?c structural and func 
tional details disclosed herein are not to be interpreted 
as limiting, but merely as a basis for the claims and as 
a representative basis for teaching one skilled in the art 
to variously employ the present invention in virtually~ 
any appropriately detailed structure. 

In the disclosed embodiment of the present inven 
tion. the reference numeral I generally designates a 
drill tool for drilling earth. rock. and the like in oil in 
dustry operations. The drill tool 1 includes a body 
member 2 having a passage 3 extending longitudinally 
thereof and between an open or ?uid receiving end 4 

- and a closed end 5 of the body member 2 and a plural 
ity of circumferentially spaced arms or lugs 6, 7, and 8 
each extending generally longitudinally from the body 
member 2 adjacent the closed end 5 of the passage 3 
in the body member 2 and having axle portions 9, l0. 
and 11 respectively extending therefrom for rotatably 
mounting thereon cutting cones I2, 13, and I4 respec 
tively each rotating about a respective axis which inter 
sects a longitudinal axis of the body member 2 thereby 
de?ning a respective acute angle between the respec 
tive axis and the longitudinal axis of the body member 
2. The drill tool I has flow passages therethrough. as 
later described. for directing drilling ?uid from the pas 
sage 3 in the body member 2 into a drill hole 15 to re’ 
move drilling debris therefrom. Exterior surfaces of the 
axle portions 9, I0, and II have reservoirs l6, l7, and 
I8 therein respectively and at least one passage I9, 20, 
and 2I respectively communicating therewith and ex 
tending to the respective exterior surface for circulat 
ing lubrication material within a sealed cavity in the re 
spective cutting cones I2, 13. and I4 thereby providing 
lubrication of engaging surfaces of the axle portions 9, 
10. and II and the cutting cones I2, 13, and 14. 
The body member 2 is illustrated as being of a gener 

ally cylindrical shape having a pin portion 22 having an 
exterior surface which has conventional threads for 
mounting in a box of a lowermost tool joint of a tubular 
drill stem or steel (not shown) which extends into the 
drill hole 15. 
The drill tool 1 may have any number of cutting 

cones thereon. however. it has been found that three 
cutting cones can be arranged in a manner to provide 
teeth extending substantially the full transverse dimen 
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sion of the drill tool 1. The cutting cones l2. l3. and 
14 are circumferentially spaced and positioned on l20° 
centers. 
The first arm or lug 6 is enlarged outwardly and ex 

tends generally longitudinally from the body member 2 
and and has an outwardly inclined exterior surface 23 
whereby the arm or lug is substantially larger adjacent 
the axle portion 9 than at the closed end 5 of the pas 
sage 3. 
The axle portion 9 on the first arm or lug 6 extends 

toward a longitudinal axis of the body member 2 and 
defines an axis of rotation of the cutting cone l2 and 
the axis of rotation is positioned to de?ne an acute 
angle between the longitudinal axis of the body mem 
ber 2 and the axis of rotation of the cutting cone 12. 
The illustrated axle portion 9 has a larger or ?rst por 
tion extending from the arm or lug 6 and a smaller or 
second portion 24 having a reduced diameter thereby 
defining a shoulder 25 between the larger and smaller 
portions of the axle portion 9 for the cutting cone 12 
to bear against. 
Flow of a suitable drilling ?uid through the drill tool 

1 and into the drill hole [5 effects removal of drilling 
debris from the drill hole. therefore, the first arm or lug 
6 has a ?ow passage 26 extending from the passage 3 
in the body member 2 and substantially centered in the 
first arm or lug 6. The flow passage 26 extends from a 
recess in the walls defining the passage 3 in the body 
member 2 and de?nes a generally L-shaped path hav 
ing an end portion extending along the axis of rotation 
of the cutting cone 12. 
A nozzle 27 is mounted in the end portion of the ?ow 

passage 26 and is positioned in an end of the axle por 
tion 9 to increase the velocity of ?ow from the flow pas 
sage 26 as the ?ow enters the drill hole 15. An exterior 
surface of the nozzle 27 and the surface defining the 
?ow passage 26 each have alignable grooves therein 
adapted to receive a lock ring 28, as later described. for 
securing the nozzle 27 in the ?ow passage 26. 
The cutting cone 12 is journaled on the axle portion 

9 and thereby requires lubrication material for free ro 
tation. In the illustrated structure, the reservoir 16 is 
recsssed in the exterior surface of the larger portion of 
the of the axle portion 9 and is adapted to receive and 
retain therein lubrication material. The illustrated res 
ervoir 16 extends circumferentially around a portion of 
the axle portion 9. Circulation of lubrication material 
between the reservoir 16 and the engaging surfaces of 
the axle portion 9 and the cutting cone l2 thereon is 
provided by the passage 19 which is illustrated as a pin» 
rality of channels extending from the reservoir 16 to 
the exterior surfaces of the first and second portions of 
the axle portion 9 and to the shoulder 25 therebetween. 
The cutting cone 12 is retained on the axle portion 

9 by a suitable lock device, such as a lock ring 29, as 
later described. which is mounted in a groove 30 in the 
exterior surface of the second portion 24 of the axle 
portion 9. 
The second arm or lug 7 is illustrated as being sub 

stantially similar to the first arm or lug 6 except that the 
axle portion 10 thereon has a groove 31 in the larger 
portion of the axle portion 10 for a lock ring to retain 
the cutting cone 13 thereon. The second arm or lug 7 
and the axle portion 10 thereon does not have a ?ow 
passage for flow of drilling ?uid therethrough. The sec 
ond arm or lug 7 has an exterior surface 32 which is 
substantially vertical and is sized to be spaced away 
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4 
from an adjacent surface of the drill hole 15. The reser 
voir 17 in the axle portion 10 is substantially similar to 
the reservoir 16 in the axle portion 9 and the passage 
20 is defined by the channels in the exterior surfaces of 
the axle portion 10 and is substantially similar to the 
passage 19 in the axle portion 9 except that a channel 
is also formed in an end of the axle portion 10 to pro 
vide lubrication material for the cutting cone 13 when 
bearing against same. 
The third arm or lug 8 is illustrated as being substan 

tially similar to the second arm or lug 7 except the third 
arm or lug 8 has a ?ow passage 33 therethrough which 
has a first portion 34 extending toward an intersection 
of a side and bottom of the drill hole 15 for directing 
the ?uid toward said intersection. 
The ?ow passage 26 through the first arm or lug 6 di< 

rects the ?uid toward the bottom of the drill hole 15 at 
the center thereof and then into a space between the 
cutting cones l3 and 14. The ?uid from the first por 
tion 34 of the ?ow passage 33 is directed from the lead 
ing side of the arm or lug 8 and into the space between 
the cutting cones l3 and 14 in a manner to join with the 
?uid from the ?ow passage 26 for upwardly ?ow in the 
drill hole 15. 
The ?ow passage 33 through the third arm or lug 8 

has a second portion 35 positioned to direct the ?uid 
from the trailing side of the arm or lug 8 and toward an 
intersection of the side and bottom of the drill hole and 
toward the cutting cone 12 on the first arm or lug 6 to 
sweep the drill hole 15 ahead of the cutting cone 12 
whereby the teeth, as later described, on the cutting 
cone l2 are working in substantially new material 
rather than drilling debris. 
The first cutting cone 12 has walls defining a cavity 

therein which substantially conforms to the exterior 
shape of the axle portion 9 for engagement therewith. 
The cutting cone 12 has surfaces engageable with the 
first or larger portion of the axle portion 9, shoulder 25, 
and second or smaller portion 24 of the axle portion 9. 
The cutting cone 12 has an opening or aperture 36 
which is coaxial with the axis of rotation thereof to 
thereby permit the axle portion 9 and the ?ow passage 
26 therethrough to extend through the cutting cone 12 
for ?ow of ?uid into the drill hole 15. 
The lubrication material is preferably retained within 

the cavity in the respective cutting cones and in en 
gagement with the respective axle portion, therefore‘ 
the cutting cone 12 has a base surface 37 positioned ad 
jacent the ?rst arm or lug 6 and a groove 38 is posi 
tioned at the intersection of the base surface 37 and the 
walls defining the cavity within the cutting cone 9. The 
groove 38 is adapted to receive a suitable seal. such as 
an O-ring 39., which is engageable with the first arm or 
lug 6 particularly when the cutting cone 12 is working 
in the drill hole 15. A groove 40 is formed in the sur 
face engageable with the second or smaller portion 24 
of the axle portion 9 and is adapted to receive the lock 
ring 29 therein. The cutting cone 12 has a groove 40 
and adapted to receive a suitable seal, such as an ()-ring 
42 engageable with the second portion 24 0f the axle 
portion 9. 
The O-rings 39 and 42 cooperate to retain lubrica 

tion material on the axle portion 9 and within the cavity 
within the cutting cone )2 thereby de?ning a closed lu 
brication system. 
The cutting cone 12 has a plurality of circumferen 

tially spaced teeth arranged in a pair of spaced rings 43 
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and 44 with the ring 43 being positioned adjacent the 
arm or lug 6 and being positioned to engage an inter 
section of a side and a bottom of the drill hole 15 for 
cutting to de?ne the side and a portion of the bottom 
of the drill hole 15. The second ring 44 of teeth on the 
cutting cone 12 are positioned intermediate the side of 
the drill hole and the center of the drill hole. 
The second cutting cone 13 mounted on the second 

arm or lug 7 has teeth thereon positioned to engage the 
bottom of the drill hole 15 at the center thereof. In the 
illustrated structure, the cutting cone 13 has three rings 
45, 46, and 47 respectively of cutting teeth spaced 
along the exterior surface of the cutting cone l3. The 
teeth in one of the rings, for example the ring 45, are 
positioned to engage the bottom of the drill hole T5 at 
the center thereof whereby rotation of the drill tool 1 
and the cutting cone 13 defines the center of the drill 
hole 15. 
The cutting cone [3 also has a cavity therein de?ned 

by surfaces engageable with respective surfaces of the 
axle portion 10 of the second arm or lug 7. The second 
cutting cone 13 also has a base surface 48 and a groove 
49 at the intersection of the base surface 48 and the 
surface engageable with the larger portion of the axle 
portion 10 for receiving a suitable seal, such as an O 
ring 50 which is engageable with the second arm or lug 
7. The second cutting cone [3 has a groove 51 adapted 
to receive a lock ring 52 having a portion thereof re 
ceived in a similar groove in the axle portion 10. 
The O-ring 50 retains lubrication material on the axle 

portion 10 and within the cavity in the cutting cone 13 
thereby de?ning a closed lubrication system. 
The third cutting cone 14 is illustrated as being sub 

stantially similar to the second cutting cone 13 except 
that there are two rings 53 and 54 of circumferentially 
spaced teeth. The rings 43 and 44 of teeth on the cut 
ting cone 12, the rings 45, 46, and 47 of teeth on the 
cutting cone l3, and the rings 53 and 54 of teeth on the 
cutting cone 14 are positioned longitudinally of the re 
spective cutting cones and in opposed relation with re 
spective spaces between teeth on adjacent cutting 
cones whereby the cutting cones l2, l3, and 14 present 
teeth extending substantially the full transverse dimen 
sion of the drill tool 1. 
The lock rings for mounting the nozzle 27 in the ?ow 

passage 26 and for mounting the cutting cones 12, 13, 
and 14 on the axle portions 9, l0, and ll respectively 
each are illustrated as a bar formed in a ring and having 
opposite ends 55 and 56 thereof spaced apart to permit 
adjusting the spacing between the ends 55 and 56 for 
mounting the respective lock rings on the respective 
axle portions. The lock rings each have a plurality of 
circumferentially spaced corrugations 57 to thereby in 
crease the strength of the bar. 
The drill tool 1 is preferably assembled when sub 

merged within lubrication material whereby the drill 
tool 1 is self-lubricating and the O-rings retain lubrica 
tion material on the respective axle portions 9, l0, and 
II and within the cavity in the cutting cones l2, l3, 
and 14 respectively thereon. 
The drill tool 1 is rotated in the drill hole 15 while en 

gaging the bottom thereof thereby effecting rotation of 
the cutting cones l2, l3, and 14 about the respective 
axle portions 9, l0, and 11 with the axis of rotation of 
the cutting cones l2, l3 and 14 each intersecting the 
longitudinal axis of the body member 2 at the center of 
the bottom of the drill hole 15. The bottom engaging 
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6 
surface of each of the cutting cones l2, l3, and i4 is 
inclined upwardly toward the center of the drill tool 1 
whereby the center of the drill hole 15 is slightly higher 
than the edges or sides of the drill hole whereby the the 
drill tool I is substantially self-centering to thereby po 
sition the ring 43 of teeth on cutting cone 12 in position 
to engage and thereby de?ne the side of the drill hole 
l5 while the cutting cones l3 and 14 de?ne remaining 
portions of the bottom of the drill hole 15. 

Fluid ?owing from the flow passage 26 through the 
?rst arm or lug 6 and from the ?rst portion 34 of the 
?ow passage 33 through the third arm or lug 8 joins to 
gether and collects and raises drilling debris above the 
drill tool 1. Fluid ?owing from the second portion 35 
of the ?ow passage 33 ?ows toward the cutting cone l2 
and creates a ?uid turbulance for the teeth on the cut 
ting cone 12 as same are being moved into the material 
at the intersection of the side and bottom of the drill 
hole 15. 
FIGS. l2, l3, and 14 illustrate a modi?ed drill tool 

60 adapted to use air. gas, or the like, as a medium for 
cooling and removing drilling debris from the drill hole 
15. The modi?ed drill tool 60 has a body member and 
a passage therein similar to the drill tool 1. 
The modi?ed drill tool 60 includes a ?rst arm or lug 

61 which is substantially similar to the arm or lug 6 ex 
cept a notch 62 is formed in a shoulder 63 positioned 
between a ?rst or larger portion 64 and a second or 
smaller portion 65 of an axle portion 66 on the ?rst arm 
or lug 6]. 

ln addition to a ?ow passage 67 which is substantially 
similar to the ?ow passage 26, the ?rst arm or lug 61 
includes a ?uid passage or air hole 68 extending be 
tween and communicating the ?ow passage 67 with the 
shoulder 63 to provide circulating air through bearings 
69 engaging the second or smaller portion 65 of the 
axle portion 66. 
A groove 70 is formed in the exterior surface of the 

second or smaller poetion 65 of the axle portion 66 to 
receive a lock ring 71 which is substantially similar to 
the lock ring illustrated in FIGS. 10 and H for retaining 
a cutting cone, as later described thereon. 
The modified drill tool 60 includes a second arm or 

lug 72 having an axle portion 73 which has a ?rst or 
larger portion 74 and a second or smaller portion 75 
with a shoulder 76 therebetween an end surface 77 of 
the second or smaller portion 75 and the shoulder 76 
provide thrust bearing surfaces for a cutting cone 
mounted on the axle portion 73 all similar to the sec 
ond arm or lug 7 of the drill tool 1. 
The second arm or lug 72 has a ?ow passage 78 hav 

ing one end communicating with the passage in the 
body member and the other end terminating adjacent 
the axle portion 73 where a ?uid passage or air hole 79 
extends between the ?ow passage 78 and the end sur 
face 77 of the axle portion 73 to provide for circulating 
air through bearings 80 in engagement with the second 
or smaller portion 75 of the axle portion 73. 
The exterior surface of the ?rst or larger portion 74 

of the axle portion 73 has a groove 81 therein adapted 
to receive a lock ring 82 for retaining a cutting cone, 
as later described. thereon. 
The modified drill tool 60 includes a third arm or lug 

83 which is substantially similar to the second arm or 
lug 72 and includes a ?ow passage 84 similar to the 
?ow passage 33 in the arm or lug 8 and the third arm 
or lug 83 includes a ?uid passage or air hole 85 extend 
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ing between the ?ow passage 84 and an end surface 86 
of a second or smaller portion 87 of an axle portion 88. 
A ?rst or larger portion 89 of the axle portion 88 has 
a groove 90 in the exterior surface thereof which is 
adapted to receive a lock ring 9] for retaining a cutting 
cone. as later described. thereon. 
A cutting cone 92 is mounted on the axle portion 66 

of the first arm or lug 61 and has teeth substantially 
similar to those on the cutting cone 12. The cutting 
cone 92 has a cavity therein substantially similar to the 
cavity within the cutting cone 12 except the cutting 
cone 92 includes a recess 93 adapted to receive the 
bearings 69 which are in engagement with the second 
or smaller portion 65 of the axle portion 66. The cut 
ting cone 92 also includes a pair of recesses 94 and 95 
adapted to receive bearings 96 and 97 respectively 
which are in engagement with an exterior surface of the 
?rst or larger portion 64 of the axle portion 66. 
The cutting cone 92 has a surface or shoulder 98 

adapted to receive and engage a thrust bearing 99 
mounted in the notch 62 in the shoulder 63 of the axle 
portion 66. 
A cutting cone 100 is mounted on the axle portion 73 

of the second arm or lug 72 and is substantially similar 
to the cutting cone 13 particularly as to position of the 
cutting teeth on the exterior surface thereof. The cut 
ting cone 100 includes a recess 10] adapted to receive 
the bearings 80 which are in engagement with the sec 
ond or smaller portion 75 of the axle portion 73. The 
cutting cone 100 also includes a recess 102 adapted to 
receive a bearing ")3 which is in engagement with the 
?rst or larger portion 74 of the axle portion 73. 
A cutting cone 104 is mounted on the axle portion 88 

of the third arm or lug 83 and in a manner similar to the 
mounting of the cutting cone 100 on the axle portion r 
73. The cutting cone “)4 has teeth on the exterior sur 
face thereof substantially similar to the teeth on the 
cutting cone 14. The cavity within the cutting cone 104 
is substantially similar to the cavity within the cutting 
cone 100. 
Use of the modi?ed drill tool 60 illustrated in FIGS. 

12 to M inclusive is substantially similar to use of the 
drill tool 1 except that there is no lubrication material 
between engaging surfaces of the axle portions and cut 
ting cones. Air. gas. mixture of air and mist. or the like 
provides lubrication of the bearings in the cutting cones 
and in engagement with the respective axle portions 
with the air. gas. mixture of air and mist. or the like 
being supplied through the respective air holes and air 
within the drill hole. 

It is to be understood that while I have illustrated and 
described certain forms of my invention, it is not to be 
limited to these specific forms or arrangement of parts 
herein described and shown. 
What I claim and desire to secure by Letters Patent 

is: 
l. A drill tool comprising: 
a. a body member having a passage therein, said pas 

sage being in a pin portion of said body member 
and extending along a longitudinal axis of said body 
member and between a ?uid receiving end and a 

closed end; 
b. a plurality of circumferentially spaced arms ex 
tending from said body member adjacent the 
closed end of said passage in said body member; 

c. a plurality of axle portions each extending from a 
respective one of said arms and along a respective 
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axis intersecting the longitudinal axis of said body 
member in a manner to de?ne a respective acute 
angle between the axis of the respective axle por 
tion and the longitudinal axis of said body member. 
said axle portions each having an end surface and 
a shoulder positioned between a first portion and 
a second portion thereof; 

(1. a plurality of cutting cones; 
e. means mounted on each of said axle portions for 

rotatably mounting a respective one of said cutting 
cones thereon for rotation about the axis of the re 
spective axle portion. said means for rotatably 
mounting said cutting cones on said respective axle 
portions including a plurality of bearings each in 
engagement with a respective one of said axle por 
tions and said respective cutting cone thereon, 
each of said ?rst portions and each of said second 
portions of said respective axle portions having at 
least one of said bearings in engagement therewith; 

f. a flow passage for each of said arms and communi 
cating with the passage in said body member. cer 
tain of said ?ow passages extending through said 
respective arms for flow of ?uid therethrough and 
into a drill hole to remove drilling debris from the 
drill hole; and 

g. a ?uid passage for each of said axle portions and 
each extending between said respective ?ow pas 
sage and an exterior surface of said respective axle 
portion for ?ow of fluid to the respective exterior 
surface and communicating with said respective 
means for rotatably mounting said respective cut 
ting cone thereon for lubricating same and said re 
spective cutting cone thereon. the ?uid passage for 
one of said axle portions communicating with said 
shoulder thereof. the ?uid passage for the other of 
said axle portions communicating with the respec 
tive end surface thereof 

2. A drill tool comprising: 
a. a body member having a passage therein. said pas 

sage beingg in a pin portion of said body member 
extending along a longitudinal axis of said body 
member and between a fluid receiving end and a 
closed end; 

b. a plurality of circumferentially spaced arms ex 
tending from said body member adjacent the 
closed end of said passage in said body member; 

c. a plurality of axle portions each extending from a 
respective one of said arms and along a respective 
axis intersecting the longitudinal axis of said body 
member in a manner to de?ne a respective acute 
angle between the axis of the respective axle por 
tion and the longitudianl axis of said body member. 
said axle portions each having a ?rst portion adja 
cent said respective arm and a smaller portion ex 
tending from said ?rst portion to de?ne a shoulder 
therebetween. one of said first portion and said sec 
ond portion of each of said axle portions having 
means in the exterior surface thereof defining a 
groove therein; 

a plurality of cutting cones. said cutting cones each 
having walls de?ning a cavity therein and engage 
able with respective exterior surfaces of the ?rst 
portion and second portion and shoulder of said re 
spective axle portion. one of said walls of each of 
said cutting cones having means therein de?ning a 
groove alignable with the groove in the exterior 
surface of said respective axle portion; 
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e. means mounted on each of said axle portions for 
rotatably mounting a respective one of said cutting 
cones thereon for rotation about the axis of the re 
spective axle portion, said means for rotatably 
mounting said cutting cones on respective axle por 
tions includes a plurality of bearings each in en 
gagement with a respective one of said axle por 
tions and said respective cutting cone thereon. said 
?rst portion of each of said axle portions and said 
smaller portion of each of said axle portions each 
having at least one of said bearings mounted 
thereon, said bearings each being engageable with 
a respective one of the cavity defining walls of the 
respective cutting cone rotatably mounted on said 
respective axle portion; 

f. a ?ow passage for each of said arms and communi 
cating with the passage in said body member. cer 
tain of said ?ow passages extending through said 
respective arms for ?ow of ?uid therethrough and 
into a drill hole to remove drilling debris from the 
drill hole; 

g. a fluid passage for each of said axle portions and 
each extending between said respective ?ow pas 
sage and an exterior surface of said respective axle 
portion for ?ow of ?uid to the respective exterior 
surface and communicating with said respective 
means for rotatably mounting said respective cut 
ting cone thereon for lubricating same and said re 
spective cutting cone thereon; and 

h. a respective lock ring received in each of the 
aligned grooves in said axle portions and said re 
spective cutting cone thereon for retaining said 
cutting cones on said respective axle portions. said 
lock rings each being a bar having a plurality of cir 
cumferentially spaced corrugations. 

3. A drill tool comprising: 
a. a body member having a passage therein, said pas 
sage being in a pin portion of said body member 
and extending along a longitudinal axis of body 
member and between a ?uid receiving end and a 
closed end; 

b. a plurality of circumferentially spaced arms ex 
tending from said body member adjacent the 
closed end of said passage in said body member. 
each of said arms having a leading side and a trail 
ing side; 

c. a plurality of cutting cones and means for rotatably 
mounting each on a respective one of said arms, 
said cutting cones each rotating about a respective 
axis intersecting the longitudinal axis of said body 
member in a manner to define a respective acute 
angle between the axis of the respective cutting 
cone and the longitudinal axis of said body mem 
her. said means for rotatably mounting each of said 
cutting cones on a respective one of said arms in 
cludes: 
1; an axle portion for each of said arms and extend 
ing therefrom and along the axis of rotation of 
said respective cutting cone; and 

2. a plurality of bearings each in engagement with 
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a respective one of said axle portions and said re 
spective cutting cone thereon; 

d. means communicating with the passage in said 
body member for ?ow of ?uid into a drill hole to 
remove drilling debris from the drill hole and in 
cluding a ?ow passage in each of said arms and 
communicating with the passage in the pin portion 
of said body member, said ?ow passage in one of 
said arms having a portion extending along the axis 
of rotation of said cutting cone mounted on said 
axle portion of said one arm. the portion of said 
?ow passage through said one of said arms being 
positioned to direct the ?uid toward a bottom of 
the drill hole and into a space between a pair of ad 
jacent cutting cones. said ?ow passage in one other 
of said arms having a portion extending toward an 
intersection of a side and a bottom of the drill hole 
for directing the ?uid toward said intersection, the 
portion of said ?ow passage in said one other of 
said arms being positioned on the trailing side of 
said one other of said arms to thereby direct the 
?uid from said trailing side and toward the inter 
section of the side and bottom of the drill hole and 
toward the cutting cone on said one of said arms to 
clear a space ahead of said cutting cone and move 
drilling debris into the path of the ?uid from said 
?ow passage through said one of said arms; and 
means on each of said arms for circulating lubrica 
tion material for lubricating said cutting cones and 
for lubricating said bearings for rotatably mounting 
said cutting cones on said respective arms and in 
cluding a ?uid passage for each of said arms and 
extending between said respective ?ow passage 
and an exterior surface of said respective axle por 
tion for ?ow of ?uid to the respective exterior sur 
face and adjacent at least one of said bearings in 
engagement with said axle portion for lubricating 
same. 

4. A drill tool as set forth in claim 3 wherein: 
a. each of said axle portions has an end surface and 
a shoulder positioned between a ?rst portion and 
a second portion thereof; 

b. each of said ?rst portions and each of said second 
portions of said respective axle portions has at least 
one of said bearings in engagement therewith; 

c. the ?uid passage for one of said axle portions com 
municates with said shoulder thereof; and 

d. the ?uid passage for the other of said axle portions 
communicates with the respective end surface 

‘ thereof. 

5. A drill tool as set forth in claim 3 wherein said ?ow 
passage through said one other of said arms has a sec 
ond portion positioned on the leading side of said one 
other of said arms to thereby direct the ?uid from said 
leading side and toward said intersection of the side 
and bottom of the drill hole and into the space between 
the pair of adjacent cutting cones in a manner to join 
with the ?uid from said portion of said ?ow passage 
through said one of said arms. 
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