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1. 

This invention relates to well drilling ap 
paratus and more particularly to the construc 
tion of the rotary drilling bit thereof. 
An important object of the invention is to 

provide a drilling bit of the roller type wherein 
rock cuttings will be ground into an exceptionally 
fine grained material that may be readily flushed 
from the hole during the drilling Operation, 
thereby greatly lessening the possibilities of sand 
deposits in the hole drilled. 
Another object of the invention is to provide 

thrust bearings for the rotary cones of the drill, 
thereby providing means for absorbing the lateral 
thrust of the cutter cones, and at the Same time 
preserving the down-thrust action exerted by the 
column of the drill pipe of the apparatus, which 
is necessary in the drilling Operation. 

Still another object of the invention is to pro 
Wide a floating Support for the drill Cones of the 
apparatus, which Will permit of longitudinal 
movement of the drill cones With respect to the 
power gear of the apparatus to insure a true 
meshing of the teeth of the beveled power gear 
With the teeth of the drill or cutter cones, corn 
pensating for Wear between the teeth of the 
beveled power gear and cutter cones. 
With the foregoing and other objects in view 

which will appear as the description proceeds, 
the invention consists of certain novel details of 
construction and combinations of parts, herein 
after more fully described and pointed out in the 
claims, it being understood that changes may be 
made in the construction and arrangement of 
parts without departing from the spirit of the 
invention as claimed. 

Referring to the drawing: 
Figure 1 is an elevational view of an improved 

drilling bit constructed in accordance with the 
invention. 

Fig. 2 is a vertical sectional view through the 
drilling bit illustrating the bit as operating in 
drilling a Well. 

Fig. 3 is a sectional view taken on line 3-3 of 
Fig. 2. 

Fig. 4 is a fragmental side elevational view illus 
trating a cutter COne aS mounted on a thrust 
bearing forming a part of the cutter cone Sup 
porting arm. 

Fig. 5 is a Wertical Sectional view through one 
of the realmer cones forming a part of the in 
vention. 

Fig. 6 is a sectional view taken on line 6-6 of 
Fig. 5. 

Fig. 7 is a bottom plan view of a modified form 
of the drill, 
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2 
Referring to the drawing in detail, the drill 

comprises the Shank or body portion 5, which 
is Secured to the lower end of the drill rod, not 
shown. This shank or body portion 5 provides 
a Support for the beveled power gear 6, the teeth 
thereof being disposed downwardly, the struc 

ture being provided with the bore 6 through 
Which Water passes to wash cuttings from the 
hole being bored. 
AS Shown by the drawing, the beveled power 

gear 6 is of a diameter substantially greater than 
the shank or body portion 5, providing an an 
nular shoulder 8 at the top of the beveled power 
gear. This shoulder 8 provides a support for the 
floating bearing ring 9, which fits over the shank 
or body portion 5 in spaced relation therewith, so 
that free movement of the bearing ring 9 with 
respect to the shank or body portion 5, will be 
permitted, the floating bearing ring contacting 
the shoulder 8 to restrict downward movement 
of the floating bearing ring with respect to the 
beveled power gear 6. 
Welded to the outer surface of the floating 

bearing ring 9, are vertical supporting arms O, 
that have inwardly inclined lower ends that 
provide Supports for the cutter cones 2, there 
being provided packing f3 between the cutter 
Cones and in Wardly inclined lower ends of the 
arms 0, to exclude moisture and foreign matter 
from the inwardly inclined lower ends, which 
provide Supports for the cutter cones 2. Dis 
posed Within the bearings of the cutter cones 2 
are balls 4, which provide thrust bearings to 
absorb the lateral thrust of the cutter COnes, but 
preserve the down-thrust directed to the cutter 
Cones and exerted by the column of drill pipe with 
Which the apparatus is used. 
The large ends of the cones 2 are concaved 

at 5' So that a clearance is proVided for the 
ends if of the Supporting arms O. The concaved 
ends also present sharp cutting edges for Cutting 
the Wall of the well being drilled. 
The cutter cones 2 are formed with teeth 5 

that mesh with the teeth 7 of the power gear 6, 
So that rotary movement of the beveled gear 6 
Will result in rotary movement of the cutter cones 
2, which cutter cones accomplish the cutting 

Operation of the drill as the drill is forced down 
Wardly. The upper ends of the vertical Support 
ing arms to are formed into supports 16 over 
which the bearings 7 are positioned, the bear 
ings f being held in position by the Snap rings 
8 that fit into grooves 9 formed at the upper 
ends of the supports 6, the snap rings engaging 
the upper edges of the bearings 17. The bear 
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ings are formed with ball grooves 20 in which 
the balls 2 operate, the balls providing a bear 
ing surface for the cylindrical cutting members 
22, that have blades 23 extending longitudinally 
thereof, the upper ends of members 22 being 
conical in construction. Bearing rings 24 are 
also disposed within the cylindrical cutting mem 
bers, the bearing rings 24 being held in position 
by means of the snap rings 25 that fit into grooves 
26 formed in the inner surface of the cylindrical 
members. 22. Certain of the balls 2 of these cy 
lindrical cutting members rest on the bearing 
rings, which act as thrust bearings for the cy 
lindrical cutting memberS. 
The cylindrical cutting members 22 rest on the 

annular supporting flanges 26' that are Secured 
on the supports 6 in spaced relation with the 
free ends thereof. 
As shown by Fig. 1 of the drawings, when these 

vertical supporting arms to have their upper 
ends extended slightly inwardly, the cylindrical 
cutting members will contact with the Wall of 
the well being drilled, in a direct vertical line 
with the lower outer edges of the cylindrical cut 
ting members, to clear the hole drilled. 
These cylindrical cutting members also pro 

wide means for guiding the drill in a true Wei 
tical plane during the drilling Operation. 
From the foregoing it will be seen that as the 

beveled power gear 8 is rotated, the cutter cones 
2 will be rotated drilling the opening. As the 

teeth of the cutter cones wear, the cutter cones 
are supported to move vertically owing to the 
floating supporting ring, with the result that a 
true fit between the teeth of the beveled poWer 
gear 6 and cutter cones 2 will be insured at all 
times. 

Having thus described the invention, what is 
claimed is: 

1. In a well drilling bit, a drill shank, a beveled 
power gear formed on one end of the drill Shank, 
said drill shank having a reduced portion de 
fining an annular shoulder, a floating annular 
bearing ring mounted on the drill Shank Spaced 
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above the shoulder, said floating ring being mov 
able longitudinally of the drill shank, vertical 
arms Secured to Said annular bearing ring at 
points intermediate the ends of the arms, one 
of the respective ends of each of said arms be 
ing extended inwardly over said beveled power 
gear in spaced relation therewith, providing bear 
ings, cone shaped cutting members having teeth 
formed longitudinally of the outer surface there 
of, mounted on Said inwardly extended ends in 
mesh with the beveled power gear, whereby said 
cutting members are rotated as the power gear 
is rotated, and cylindrical cutting members hav 
ing vertical teeth, mounted on the opposite ends 
of Said arms for contact with the wall of the 
opening drilled. 

2. In a well-drilling bit, a drill shank, a beveled 
power gear formed on One end of the drill Shank, 
Said drill Shank having a reduced portion adja 
cent to One end providing an annular shoulder 
Spaced from the beveled power gear, an annular 
bearing ring loosely mounted on the reduced 
portion of Said shank for vertical movement on 
Said Shank, said annular shoulder providing a 
Stop against which said annular ring moves re 
stricting movement of said annular ring in one 
direction, vertical arms secured to said ring and 
disposed opposite to each other, cutting mem 
bers mounted on the lower ends of the arms en 
gageable with the teeth of said beveled power 
gear, rotating the cutting members as said drill 
shank rotates, and cylindrical cutting members 
having vertical teeth on the periphery thereof, 
mounted on the other ends of said arms above 
said ring, for contact with the wall of the open 
ing being drilled. 

DANIEL, H, FRANCIS. 
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