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To all thon, it may concern, 
Be it known that I, JoHN R. SuMAN, a 

citizen of the United States, residing at 
Houston, Harris county, Texas, have invent 
ed a certain new and useful Improvement in 
Rotary Earth-Boring Drills, of which the 
following is a full, clear, and exact descrip 
tion, such as will enable others skilled in the 
art to which it appertains to make and use 
he same. * 
My invention relates to an improvement 

n dirills for boring in earth, rock, or other 
similar formations in the digging of Wells 
for water, oil, gas, etc. . . 
My drill is designed as a combination bit 

for use in material of different degrees of 
hardness. It is an object of my invention to 
design a drill for well digging which is 
adapted to work in different characters of 
formation and to cut the strata evenly and 

i 

with a minimum amount of vibration. 
Another object is to provide a tool of this 

character having cutting means which are 
easily removable and replaceable when 
worn. 

Ariother object is to provide a device of 
this character which will have means to dis 
charge the flushing fluid at numerous points 
upon the surface being cut and in Such man 
ner as to wash the material directed from 
the cutting points, - - 
vantages will appear from the description 
which follows: 

Referring to the drawing, wherein like 
numerals of reference are applied to like 
parts throughout the Several yiews, Figure 
i is a central longitudinal Section through a 
drill bit embodying my invention, taken on 
the line I-1 of Fig. 2; Fig. 2 is a bottom 
plan view of my invention; Fig. 3 is a central 
Eii section of a broken polition of 
the bit showing one of the cutting teeth and 
its method of attachment; Fig. 4 is a top 
pian view of one of the cutting teeth; and 
Fig. 5 is a view showing a modified means of 
attaching the cutting teeth to the bit. 

In the drawing I have illustrated the 
preferred embodiment of my invention, in 
which f have a head 1, somewhat cup-shaped 
in construction, and having the upper open 
end thereof threaded at 3 for attachment to 
a drill stem 2. The cutting teeth 4 of my 
drill project radially from the outer Surface 
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of the cup-shaped head so as to present the 
appearance of a flattened hemisphere with 
peg-shaped projections covering the outer 
Surface thereof. 
The cutting teeth are practically cylindri 

cal in shape intermediate their ends, the 
Outer cutting portion being beveled, as 
shown particularly in Fig. 3, the beveled 
portion being curved inwardly and then 
downwardly so as to present a sharp cutting 
edge 5 to the material. A central water 
channel 6 extends longitudinally of the 
tooth SO as to discharge the flushing fluid at 
the lower portion of the cutting face. As 
the teeth project radially from the center of 
the bit, the teeth extending laterally, as 
shown at 7 in Fig.1, perform the larger part 
of the cutting action with the lower edge of 
the cutting face and, to allow for this fact, 
the cutting face is wider toward the lower 
portion of these teeth than at the upper por 
tion, as will be noted in Fig. 1. The teeth 
are Secured in position by having the inner 
end 8 enlarged somewhat and fitted within a 
receSS 9, shaped to receive the same on the 
inner face of the head 1. The recess 9, and 
the enlarged portion 8 fitting therein, are 
shaped. Somewhat oval, as shown in Fig. 4. 
So as to prevent rotation of the cutting tooth 
when fitted in position. - 
To retain the teeth in operative position 

when they have been placed within the head, 
provide a cup-shaped retaining member 

10, Spaced to fit closely against the inner 
face of the head 1 so as to bear against the 
inner ends of the teeth and hold them se-, 
curely within their seats. This retaining 
member is in turn held in position by the 
screwing of the head 1 upon the drill stem 2, 
the drill stem 2 having a shoulder 11 at the 
lower end adapted to bear upon the upper 
edge of the retaining member 10. Dowel 
pins 12 are preferably fixed within the lower 
inner face of the head 1, projecting in 
Wardly, so that when the retaining member 
10 is fitted in position these dowel pins will 
fit within openings. 13, formed to register 
with the said dowel pins and receive the 
same. In the central portion of the outer 
face of the head i, I have formed a threaded 

' recess 14, into which I screw a specially 
formed tooth or pilot bit 15, the said tooth 
being flattened in the manner of a fish tail 
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bit and pointed so as to form a pilot member 
adapted to center and guide the bit and also 
to cut away efficiently the material at the 
center of the hole. Two central channels 16 
for flushing water are provided longitudi 
nally of this cutting tooth so as to efficiently 
clear the same of material. 
As will be noted from Fig. 1, the teeth fit 

ting against the rounded outer face of the 
cup-shaped retaining member 10 do not con 
form to the shape of the retaining member 
and in order to remedy this I contemplate 
providing washers 17, as shown in Fig. 3, 
which are perforated to provide a channel 
18, registering with the channel in the tooth 
and having the inner face concaved to fit 
against the outer face of the retaining mem 
ber. These washers may be of somewhat 
compressible material, in which case they 
will not have to be specially formed, or they 
may be made of hard material, in which case 
I contemplate forming the same with con 
caved inner faces, conforming with the 
shape of the retaining member. In Fig. 5, 
I have shown a different means of attachin 
the cutting teeth within the head. In this 
embodiment, the inner end is threaded at 19 
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for attachment within the head, it bein 
contemplated that the teeth will be screwe 
firmly within the head until the cutting face 
is directed in the proper position for cut 
ting. 

'Fie flushing water for the bit is pumped 
downwardly through the hollow drill stem 
and through holes 20 in the retaining mem 
ber and the channels 6 in the teeth so as to be 
projected directly against the cutting faces 
thereof. As will be seen, it is possible to 
form the holes 20 in the retaining member 
to register with the downwardly directed 
cutting teeth and to omit such openings in 
the upper rows of teeth, which are directed 
laterally, it being contemplated that the 
flushing water, directed toward the forward 
cutting edge, will be sufficient to wash these 
teeth which perform the larger part of the 
cutting action, and to also flush away the 
cuttings from the upper teeth. It is obvious, 
however, that if desired openings 20 may be 
formed to register with the ends of the cut 
ting teeth at the sides of the head also. 
When the teeth are fitted in position, the 

recesses 9, into which the heads 8 of the cut 
ting teeth fit, will be formed in such manner 
that the teeth will present the cutting face 
in a direction radial from the center of the 
bit and directed forwardly in the direction 
of rotation of the bit so as to bring the cut 
ting edge 5 into contact with the material 
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in the most efficient manner. Thus when the 
bit is rotated the teeth 4 will act upon the 
material at the bottom of the hole and act 
to disintegrate the material so that it may be 
washed away by streams of flushing water 
pumped downwardly through the bit and 
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through the channels in the cutting teeth, so 
as to wash the cutting edge thereof and to 
carry, thematerial in suspension upwardly 
outside of the drill to the surface of the 
ground. In case any of the cutting teeth be 
come dulléd, it N be possible to quickly 
unscrew the head, remove the retaining mem 
ber and sustitute new teeth for the dulled or 
broken teeth, and proceed with the drilling. 
This form of drill will be easy to repair and 
smooth and efficient in its action and will not 
be liable to become balled up by material 
clogging thereabout. 

Having thus described my invention, what 
I claim as new and desire to protect by Let 
ters Patent is: 

1. A rotary earth boring drill comprising 
a head, radially projecting teeth on the 
outer face thereof, said teeth having cutting 
edges presented forwardly in the direction 
of rotation and means to discharge flushing 
water against the cutting edges of each of 
said teeth. 

2. A rotary earth boring drill comprising 
g a cup-shaped head, teeth projecting, radially 

from the forward end of said head, an en 
larged inner end on each of said teeth fitting 
within recesses on the inner face of said head 
and a retaining member bearing against said 
inner ends. 

3. A rotary earth boring drill comprising 
a cup-shaped head, teeth projecting radially 
from the outer face of said head, means to 
retain said teeth, non-rotatably in position, 
and means to flush the cutting material from 
each of said teeth. 

4. A rotary earth boring drill comprising 
in combination, a hollow drill stem, a cup 
shaped head thereon, peg-shaped teeth pro 
jecting radially from said head, and means 
to retain said teethin fixed position in said 
head, said teeth having sharp cutting edges. 
presented in the direction of movement 
thereof. 

5. A rotary earth-boring drill comprising 
the combination of a drill stem, a cup-shaped 
head secured thereon, cutting teeth project 
ing outwardly from said head, and a cup 
shaped retaining means lining the inside of 
said head, said retaining means being held 
in fixed position against said teeth by the 
lower end of said drill stem. 

6. A rotary earth boring drill comprising 
the combination of a drill stem, a cup-shaped 
head secured thereon, cutting teeth project 
ing through said head, a retaining means 
fitting closely against the inner face of said 
head, said retaining member, head and teeth 
having registered channels to conduct flush 
ing water onto the cutting points of said 
teeth. 
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7. A rotary earth boring drill comprising . 
a hollow head, teeth projecting radially 
therefrom in for ward and lateral directions 
said teeth having oval shaped inner heads 130 
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thereon fitting in oval recesses in said head 
and means to retain said teeth in position. 

8. A rotary earth-boring drill comprising 
a hollow head, and radially projecting 

5 teeth mounted removably in said head, said 
teeth having the lower ends beveled to pre 
sent forward sharp cutting edges to the work, 

and having flushing channels to discharge 
fluid from within said head upon the cutting 
faces thereof. 
In testimony whereof I hereunto affix my 

signature, this the 14th day of September, 
A. D. 1920. 

JOHN R. SUMAN. 
:: 
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