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(C. 255-4.4) 5 Claims. 
This invention relates to an improvement in 

well drilling apparatus of the type used for the 
drilling of oil or other deep wells by means of 
reciprocating bits. 
Warious attempts have been made-heretofore to 

operate reciprocating bits by fiuid pressure, but, 
due to the complexity of their design and to the 
special equipment necessary for their operation, 
they have proved to be impractical for deep Well 
drilling. 
The object of this invention is to improve the 

Construction of Well drilling apparatus to provide 
for the practical utilization of reciprocating bits 
Which may be operated by percussion, Such as 
may be imparted by hydraulic pressure with pro 
vision for the utilization of the spent liquid in 
removing the debris from the hole as it is loosened 
by the bits without interruption of the drilling 
process for cleaning out as has been the practice 
heretofore in percussion drilling. 

In this invention, positive blows are imparted 
to a plurality of drill bits of relatively small size 
or area, which permits quick successive blows on 
the various bits with mechanical uniformity, 
whereby they cut the formation into relatively 
small particles. Without undue vibration being 
created at the lower end of the drill stem. The 
drilling fluid which is forced down through the 
drill stem to operate the drill bits may be circu 
lated back through the hole in a manner that 
will float out or remove the cuttings, thus allow 
ing for continuous drilling operation. 
Since the drill stem and drill bit are not ro 

tated bodily during the drilling operation, but 
are lowered vertically into the well, it is possible 
to direct the Well as may be desired either in a 

???????? 7 is a similar view on the line - of 
g,2; ? 

Fig. 8 is a similar view on the line 8-8 of 
Fig. 2; 
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Fig. 9 is a bottom plan view of the drill bits, 
with other parts omitted for clearness; 

Fig. 10 is a detail vertical section through the 
impeller vanes, on the line 0-ft of Fig. 5; 

Fig. 11 is a vertical sectional view through a 
modified form of drill provid?d with a core barrel; 
and W 

Fig. 12 is a bottom plan view thereof. 
Referring to Fig. 1 of the drawings, the nu 

meral designates the bore hole of a deep well, 
such as an oil well, in which a drill stem 2 is sus 
pended by a travelling block and tackle structure designated generally by the numeral 3. The lower 

20 

end of the drill stem 2 carries a drill á which accomplishes the drilling operation. 
The drill stem 2 is hollow or tubular and is 

adapted for the circulation of drilling fluid there 
through in a manner customary with the rotary 
method of drilling, which fluid is usually of the 
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straight line or at an angle which is often dea 
sired. - 

A preferred embodiment of the invention, to 
gether with a modification thereof, is illus 
trated in the accompanying drawings in which: 

Fig. is a vertical sectional view through a deep 
well showing the invention in elevation installed 
therein; 

Fig. 2 is a vertical sectional view through the 
drill, with parts in elevation; 
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nature of artificial mud, relatively fluid, which 
is circulated into the drill stem 2 by a pump 5 
from within a pit 6, the pump being Connected 
with the upper end of the drill stem through a 
pipe or hose 7. After the fluid is circulated down 
Wardly through the drill stem, it is discharged . 
at the drill into the annular space between the 
drill stem and the wall of the bore hole , being 
circulated upwardly through the latter and dis 
charged through a pipe 8 back into the pit 6, 
carrying out with it the cuttings and debris, 
loosened by the drill. . . 
The drill 8 which constitutes this invention is 

constructed of a body 9 which has a reduced 
threaded upper end B for connection with the 
drill stem 2, and with a passage through said 
end of the body into a chamber 2 formed therein. 
The body 9 has a partition 3 extending trans 

versely therein beneath the chamber 2, with 
passageways 4, extending downwardly there 

Fig. 3 is a transverse sectional view therea 
through on the line 3-8 of Fig. 2; 

Fig. 4 is a fragmentary vertical section there 
through. On the line 4-6 of Fig. 3; 

Fig. 5 is a transverse sectional view through 
the drill on the line 6-5 of Fig. 2; 

Fig. 6 is a similar view on the line e-G of Fig. 2; 

through for the circulation of the fluid from the 
chamber 2. As shown in Fig. 4, the passage 
ways 4 are formed by and between louvers 5 
which are spaced circumferentially, from each. 
other as shown in Fig. 3, and are curved longi 
tudinally to impart an angular direction to the 

50 jets of fluid forced through the passageways 
therebetween. Immediately beneath the parti 
tion 3 is an impeller 8 having passageways 
transversely therethrough and formed by Vanes 
f8 arranged in circumferentially spaced relation 

| SS as shown in Fig. 8. The vanes 8 are also curved 
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stems of the other row for alternate engagement 
and actuation by the cams. 

2. A drill comprising a body supported in sta 
tionary position and held against rotation, a pull 
rality of bits carried by the body and having face 
portions approximately normal to the axes there 
of and having ribs extending Over said faces, said 
bits being arranged in side by side relation and 
interfitting with each other, so that the faces 
thereof extend over substantially the entire end 
of the drill, and means for reciprocating the bits. 

3. A drill comprising an elongated body, sup 
ported in stationary position and held against, 
rotation and having an opening extending length 
wise therethrough, a plurality of bits carried by 
the body in circumferential spaced relation 
around said opening, means within the body for 
operating said bits relative to the body while the 
body is retained in a fixed position, a core tube 
extending into the opening in the body, and 
means for supporting said core tube therein. . 
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4. A drill comprising an elongated body having 

an opening extending lengthwise therethrough, , 
one or more bits mounted on the body, means for 
operating said bit or bits relative to the body 
while said body is retained in a fixed position, 
and a core tube extending into the Opening in the 
body to receive a core therein. 

5. A drill comprising an elongated body having 
an opening extending lengthwise therethrough, 
one or more bits mounted on the body, means for 
operating said bit or bits relative to the body 
while said body is retained in a fixed position, 
a core tube extending into the opening in the 
body to receive a core therein, and means for 
supporting the core tube in the body and con 
structed for Orienting the core tube into a pre 
determined position relative thereto. 

WALTER P. STILLEY. 


