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UNITED STATES PATENT OFFICE 
2,595,126 

WELL-DRILLING MACHINE 
Otis A. Causey, Ceres, Calif., assignor of one 

third to Leonard East, Modesto, Calif. 
Application June 18, 1949, Serial No. 99,984 

12 Claims. (CI. 255-44) 

This invention is directed to, and it is an ob 
ject to provide, an improved well drilling ma 
chine; the latter including a novel assembly of 
pneumatically actuated drilling units. 
Another object of the invention is to provide 

a well drilling machine as above wherein Said 
assembly comprises relatively vertically adjust 
able inner and outer drilling units operative to 
cut or dig the central portion and edge or wall 
portion, respectively, of the Well bore; such 
drilling units being so adjustable in order. to 
permit one unit to first work ahead of the other 
and then retract for operation of the latter. 
An additional object of the invention is to 

provide a well drilling machine in which each 
of the pneumatically actuated drilling units in 
cludes a novel arrangement of pneumatic jack 
haimmers or chisels to accomplish the digging 
of the related portion of the well bore. 
A further object of the invention is to pro 

vide a well dirilling machine, of the type de 
scribed, wherein the finely dug earth or rock 
is carried to the surface in a continuous flowing 
air stream of relatively great volume. 

It is also an object of the invention to pro 
vide a well drilling machine which is fast and 
efficient in Operation. 
A still further object of the invention is to 

provide a practical and reliable well drilling ma 
chine, and one which will be exceedingly effec 
tive for the purpose for which it is designed. 
These objects are accomplished by means of 

such structure and relative arrangement of parts 
as Will fully appear by a perusal of the follow 
ing specification and claims. 

in the drawings: 
Fig. 1 is an exterior elevation of the well drill 

ing machine, foreshortened. 
Fig. 2 is an enlarged fragmentary sectional 

elevation of the assembly of drilling units, with 
the inner drilling unit in lowered Working posi 
tion. 

Fig. 3 is a similar view, but shows said inner 
drilling unit in its raised or retracted position 
preparatory to use of the outer drilling unit. 

Fig. 4 is similar to Fig. 3, but shows the outer 
drilling unit in use. 

Referring now more particularly to the char 
acters of reference on the drawings, the novel 
well drilling machine includes a sectional drill 
casing, indicated at ; such casing having the 
sections thereof suitably detachably cohnected 
together by fittings; the uppermost one of which 
is indicated at 2. 
At the lower end the drill casing is fitted 
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With an assembly, indicated generally at 3, of 
pneumatically actuated drilling units, herein 
after described in greater detail. 
At its lower end the drill casing is affixed 

to an annular head 4, whose outside diameter 
is Substantially the diameter of the well bore to 
be drilled; the lower portion of the annular 
head is being tapered, as at 5. 
The upper portion of the annular head 4 has 

an insert ring 6 threaded thereinto, and such 
ring supports, in spaced centered relation there 
in, a vertically elongated bell ; the connection 
between the insert ring 6 and bell 7 being cir 
cumferentially spaced cross pins 8. 
At its upper end the elongated bell 7 is thread 

ingly connected, as at 9, to the lower end of 
ain otter air tube i 0 of substantially lesser di 
ameter than the drill casing f; such outer air 
tube in turn surrounding an inner air tube , 
and the latter being relatively small compared 
to Said tube 0. In other words there is sub 
stantial spacing radially between the drill cas 
ing f and outer air tube 0, and between the 
latter and the inner air tube il. Additionally, 
the inner air tube it is rotatable and axially 
movable relative to the outer tube fo. 
The tubes to and f l extend full length of the 

drill string and project, at their upper ends, 
through and out of an outlet elbow 2 on the 
upper end of the drill casing f. In turn, the 
inner air tube projects through and above 
an elbow 3 on the upper end of the outer air 
tube: 9. 
The Outer air tube () is connected, at its 

upper end, by the elbow 3, with a pipe 4 which 
leads from a constant high volume air supply. 
Similarly, the upper end of the inner air tube 

is connected by means including an elbow 
5. to an air hose 6 which supplies air at an 
eXtremely high pressure, but of lesser volume 
than supplied by the pipe 4. The elbow 5 
includes a lift eye 6d for selective raising or 
lowering of the inner air tube if, as is neces 
Sary during operation of the well drilling ma 
chine, as Will hereinafter appear. 
The drilling unit assembly 3 is mainly below the 

elongated bell and comprises an inner drilling 
unit, indicated generally at 7, and an outer drill 
ing unit, indicated generally at 8; the inner 
drilling unit being adapted to dig or drill a central 
portion 9 of the well bore, while, the outer drill 
ing unit 8 is adapted to dig or drill the edge or 
Wall portion 20 of said bore. 
The inner drilling unit 7 comprises a hori 

Zontal mounting spider 2 fixed centrally in con 
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ply tube being vertically movable and rotatable 
in a horizontal plane, means to releasably lock 
said units together for conjoint downward mo 
tion, and passage means arranged to establish 
communication between the air preSSure Supply 
tube and said other unit when the units are SO 
locked together. 

9. A well drilling machine, as in claim 8, in 
cluding a normally open valve assembly between 
said air pressure Supply tube and Said one unit; 
said valve assembly being automatically closed 
When the units are locked together. 

10. A well drilling machine comprising a drill 
casing, an air pressure Supply tube depending in 
the drill casing to adjacent the lower end of the 
latter, a pair of pneumatically actuated drilling 
units each including a spider mount having jack 
hammers depending from the legs thereof, one 
mount being below the other and the jack ham 
mers of the separate mounts being radially 
spaced, said one mount being fixed to the lower 
end of the tube and the latter projecting through 
the other mount, said other mount being Secured 
in connection with the casing for downward mo 
tion from a spring-urged, normally upwardly re 
tracted position, the tube being vertically mow 
able relative to the drill casing and independently 
rotatable, passage means to feed air pressure 
from the tube to the jack hammerS on Said 
mounts, and means to releasably lock Said mounts 
together for conjoint downward motion of the 
units upon predetermined relative movement of 
the tube. 

11. A well drilling machine comprising a drill 
casing, a vertically movable member depending 
into the casing to adjacent its lower end, a pneu 
matic drill assembly on the lower end of the 
member to work the central portion of the well 
bore, another pneumatic drill assembly to work 
the edge portion of the well bore, means support 
ing said other assembly from the casing for 
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lowering movement relative thereto from a nor 
maily raised position, releasable ineans to lock 
the assemblies together for conjoint raising and 
lowering movement, means to Supply air to said 
other assembly only when the assemblies are thus 
locked together, and means included in part with 
the first named air Supply means to Supply air 
to the first named assembly only when the latter 
is unlocked from said other assembly and is 
OWered relative thereto. 
12. A Welli drilling machine comprising a drill 

casing having an annular head on its lower end, 
an air flow Supply tube depending centrally in 
Spaced relation in the drill casing, means Se 
curing the air flow Supply tube in connection 
with the annular head without materially ef 
fecting air flow downward from said tube and 
thence upward between the latter and the drill 
Casing, Said Securing means including a bell on 
the lower end of the air flow Supply tube, and 
circumferentially Spaced connection elements be 
tween Said last named tube and the annular head, 
an air pressure supply tube depending centrally 
in Spaced relation in the air flow Supply tube and 
terminating adjacent Said annular head, and a 
pneumatically actuated drilling assembly mount 
ed adjacent Said annular head in communication 
With Said air pressure Supply tube. 
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