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1

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

Another cbject 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 uniis 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
hammers or chisels to accomplish the digging
of the related portion of the well bore.

A further cbject of the invention is to pro-
vide a well drilling 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 practicalgnd 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.

Pig. 3 is a similar view, but shows said inner
drilling unit in its raised or retracted pesition
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-thé 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 8, 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 4 being tapered, as at 5.

The upper portion of the annular head & has
an insert ring 6 threaded thereinto, and such
ring supports, in spaced centered relation there-
in, a vertically elongated bell T; the connection
hetween the insert ring 6 and bell T 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
an outer air tube {0 .of substantially lesser di-
ameter than the drill casing {; such outer air
tube in turn surrounding an inner air tube i1,
and the latter being relatively small compared
to said tube 10. In other words there is sub-
stantial spacing radially between the drill cas-
ing | and outer air tube (0, and between the
latter and the inner air tube 1. Additionally,
the inner air tube {1 is rotatable and axially
movable relative to the outer tube 10.

The tubes 10 and 11 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 [. In turn, the
inner air tube i .projects through and above
an elbow {3 on the upper end of the outer air
tube:10.

The outer air tube 18 is connected, at its
upper end, by the elbow 13, with a pipe 14 which
leads from a constant high volume air supply.

Similarly, the upper end of the inner air tube
Al is .connected by means including an elbow

15 to an air hose 16 which supplies air at an
extremely high pressure, but of lesser .volume

than supplied by the pipe 14. The elbow 5

includes a lift eye 18a for selective raising or
lowering -of the inner air tube 1, 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 T and comprises an.inner drilling
unit, indicated generally at 11, and an outer drill-
ing unit, indicated generally at {8; the inner
drilling unit being adapted to dig or drill a central
portion 18 of the well bore, while the outer drill-
ing unit 13 is adapted to dig or drill the edge or
wall portion 20 of said bore.

The inner drilling unit 11 comprises a hori-
zontal mounting spider 21 figed centrally in. con-
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nection with the lower end of the inner air tube
{{; such horizontal mounting spider 21 having
passages 22 in the legs thereof which communi-
cate between the bore of the inner air tube !
and relatively small jack hammers 23 which are
mounted in connection with, and project down-
wardly from, the outer ends of said legs. Each
jack hammer 23 includes an earth working
chisel 24. aER-1L]

The inner air tube {{ works through a guide 25
spider-mounted in the upper end portion of the
elongated bell 7; there being a stop 26 on said
inner air tube {1 above the guide 25 whereby to
limit the extent to which the inner grilling unit
{7 may be run downwardly or advanced, alone or
in connection with the outer drilling unit {8, as
will hereinafter appear.

The outer drilling unit {8 comprises a horizon-
tal mounting spider 27 disposed above, and of
greater diameter than, the mounting spider 21 of
the inner drilling unit 17; such horizontal mount-
ing spider 27 having relatively small jack ham-
mers 28 secured to, and projecting downwardly
from, the outer ends of the legs of such spider 27.
If desired, the jack hammers angle outwardly
slishtly so as to work closer to the enclosed wall
of the well bore. )

The horizontal mounting spider 27 of the outer
drilling unit {8 is supported by a central upstand-
ing neck 29 which is splined, as at 89, for vertical
sliding motion in a guide hub 31 fixed by circum-
ferentially spaced webs 32 in the lower end of the
bell 1.

The outer drilling unit 18 is normally main-
tained in its fully upwardly retracted position by
tension springs 33 which connect between the legs
of the mounting spider 27 and the cross pins 8.

The inner drilling unit {7, when in its fully
upwardly retracted position, can be releasably
1ocked to the outer drilling unit 18 by means of
a lateral pin 34 on the inner air tube 11, adjacent
Lut above the mounting spider 21, adapted to
engage in a bayonet slot 35 cut in the mounting
spider 21 and opening to the bottom thereof.
This pin and bayonet slot lock is controlied from
the surface by upward, followed by rotary, mo-
tion of the inner air tube t1.

When the pin 34 is engaged in a bayonet slot
to lock the drilling units together, the air supply
from the inner air tube {{ for the jack hammers

23 is cut off; this being accomplished by a de- ;

pressible valve-control dise 36 slidable on the in-
ner air tube i between the drilling units. When
the inner drilling unit 7 is retracted, the disc 36
is engaged by the mounting spider 27 and forced
downwardly, urging plunger valves 31, which in-
tersect the passage 22, to closed position, as in
Fig. 3, from an open position, as in Fig. 2.
Springs 38 normally maintain the plunger valves
37 open.

The jack hammers 28 of the outer drilling unit
{8 include earth working chisels 39 on their lower
ends, and said jack hammers are adapted to re-
ceive air pressure from corresponding passages 490
in the neck 29 and legs of said mounting spider
27; said passages being adapted to communicate
at their upper ends with a groove 41 in the inner
air tube 11. There is a port (or ports) 42 into
the bore of such tube from the groove 41.

The groove 4{ is disposed on the inner tube i1,
so that the passages 40 register therewith only
when the inner air tube i is raised to a position
to fully upwardly retract the inner drilling unit
17, and at which time the valve control disc 36
has closed the plunger valves 37.
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In use of the above described well drilling ma-
chine, the drill casing { is suitably suspended for
vertical motion, and the assembly 3 of the drilling
units works into the ground in leading relation
to the annular head 4 with its tapered lower
edge 5.

For each limited length of drilling, the inner
drilling unit 17 is first run downwardly, with the
jack hammers 23 in operation, from a retracted
position to a fully advanced position, thus digging
the central portion {2 of the well bore; high air
pressure, during such operation, being supplied
to the inner drilling unit 17 through the inner
air tube {{, with the outer drilling unit 18 then
not operative by reason of the valve arrangement
hereinbefore described.

After each central portion {9 of the well bore
is dug, the inner drilling unit 17 is fully upwardly
retracted by the inner air tube 11, whereupon the
valves 37 are closed and the passages 40 register
with the groove 41 so that the air pressure from
the inner air tube {{ delivers through said pas-
sages 40 to the jack hammers 28 of the outer
drilling unit 8.

With the inner drilling unit 17 locked to the
outer drilling unit {8 by the described pin and
bayonet slot arrangement identified by the nu-
merals 34 and 85, the inner air tube { {is slowly run
downwardly, advancing the outer drilling unit 18,
as in Fig. 4, to the end that the edge or wall por-
tion 20 of the well bore is effectively dug to the
depth of the previously dug central portion (9.
Such moticn is against the tension of the pull-up
springs 33, and is guided by the splined neck 28.

For each section of the well bore which is dug,
the above described operation is repeated.

During all of the drilling or digging operations
a constant, relatively high volume of air fows
downwardly in the outer air tube 10, through the
elongated bell 1, about the assembly 3 of the drill-
ing units, and thence escapes upwardly in the
drill casing {, carrying with it earth or rock
which has been reduced to small particles by the
drilling action. In this way the bottom of the
well bore is continuously cleaned or evacuated;
the material carried upwardly in the air stream
in the drill easing { discharging from the outlet
elbow 12, or being carried off in a suitable con-
duit (not shown) connected thereto.

The above described well drilling machine
works fast and effectively, and provides a very
practical and reliable apparatus for the digging
or drilling of wells.

From the foregoing description it will be read-
ily seen that there has been produced such a
well drilling machine as substantially fulfills the
objects of the invention, as set forth herein,

While this specification sefs forth in detail the
present and preferred construction of the device,
still in practice such deviations from such de-
tail may be resorted to as do not form a de-
parture from the spirit of the invention, as de-
fined by the appended claims.

Having thus described the invention, the fol-
lowing is claimed as new and useful, and upon
which Letters Patent are desired:

1. 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, and a pneumatically actuated drilling
assembly mounted adjacent the lower end of the
drill easing in communication with said air pres-
sure supply tube; said drill assembly including a
pair of vertically movable drilling units movable
relative to each other, one being adapted to work
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a central portion and the other an edge portion

of the well bore, the air pressure supply tube
being vertically movable, said one drilling unit
being mounted on the lower end of the tube for
downward movement thereby from an upwardly
retracted position, and means to releasably lock
the other drilling unit to said one drilling unit
for simultaneous movement of said units down-
ward from an upwardly retracted position.

2. A well drilling machine, as in claim 1, in
which the tube and said ene drilling unit are
turnable relative to the other drilling unit, said
locking means being a pin and bayonet slot con-
nection between said units operative upon pre-
determined upward motion followed by part-
circle rotation of the tube and said one unit.

3. 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 independently vertically
movable pneumatically actuated drilling units
mounted adjacent the lower end of said drill
casing, one drilling unit being mounted on the
lower end of the tube in communication there-

with and for downward motion thereby from an -«

upwardly retracted position, means supporting
the other drilling unit from the easing and. yield-
ably urging said other unit to a normally up-
wardly retracted position, means controllable
from the top of the machine operative to lock
said other drilling unit to said one unit for con-
joint downward motion therewith, and passage
means to supply air pressure from the tube to
said other unit when said units are locked to-
gether.

4. 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 independently vertically
movable pneumatically actuated drilling- units
mounted adjacent the lower end of said drill
casing, one drilling unit being mounted on the
lower end of the tube in communication there-
with and for downward motion thereby from an
upwardly retfracted position, means supporting
the other drilling unit from the casing and
vieldably urging said other unit to a normally
upwardly retracted position, means eontrollable
from the top of the machine operative to lock
said other drilling unit to said one unit for con-
joint downward motion therewith, and passage
means to supply air pressure from the tube to
said other unit; there being valve means between
the tube and the other drilling unit operative to
permit air pressure to flow from the tube to said
other drilling unit only when locked to said one
unit.

5. 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 independently vertically
movable pneumatically actuated drilling units
mounted adjacent the lower end of said drill
casing, one drilling unit being mounted on the
lower end of the tube in communication there-
with and for downward motion thereby from an
upwardly retracted position, means supporting
the other drilling unit from the casing and yield-
ably urging said other unit to a normally up-
wardly refracted position, means controllable
from the top of the machine operative to lock
said other drilling unit to said one unit for con-
joint downward motion therewith, passage means
to supply air pressure from the tube to said other
unit when the units are locked together; passage
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6

means from the air supply tube to the one drilling
unit, normally open valve means in said last
named passage means, and means to close said
valve means upon movement of said one drilling
unit to a locked position with the other unit.

6. A well 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 secur-
ing the air flow supply tube in connection with
the snnular head without materially affecting
air flow downward from gsaid tube and thence
upward between the latter and. the drill casing,
an air pressure supply tube depending centrally

: in spaced relation in the air flow supply tube

and terminating adjacent said annular head, and
2 pneumatically actuated drilling assembly
mounted adjacent said annular head; the drilling
assembly including cne drilling unit mounted on-

~and movable with the air pressure supply tube

in communication therewith, another drilling
unit mounted in conneetion with the annular
head for downward motion from. g normally up-
wardly retracted position, the air pressure sup~
ply tube being vertically movable and rotatable
in a horizontal plane, and means to releasably
lock said units together for conjoint downward
motion, there being passage means then es-
tablishing communication between. the air pres-
sure supply tube and said other unit.

7. A well 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; a bell secured
on the lower end of the air supply tube, an .in-
sert ring in the annular head spaced from: the
bell, ecircumferentially spaced connection eles
ments between the insert ring and. bell,. a. verti=
cally movable air pressure supply tube depending;
centrally in the air flow supply tube and pro-
jecting through the bell, one pneumatically ac=
tuated drilling unit mounted on the lower end
of the air pressure supply tube in communication
therewith and for downward motion thereby
from an upwardly retracted position, another
bneumatically actuated drilling unit mounted in
connection with the annular head for downward
motion from a normally upwardly retracted po-
sition, means to releasably connect said units to-
gether for conjoint downward motion, and pas-
sage means to feed air pressure to said other unit
irom said air pressure supply tube.

8. A well 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, a bell secured
on the lower end of the air supply tube, an insert
ring in the annular head spaced from the bell,
circumferentially spaced connection elements be-
tween the insert ring and bell, a vertically mov-
able air pressure supply tube depending centrally
in the air flow supply tube and projecting through
the bell, one pneumatically actuated drilling unit
mounted on the lower end of the air pressure sup-
bly tube in communication therewith and for
downward metion thereby from an upwardly re-
tracted position, another pneumatically actuated
drilling unit in generally surrounding relation
to said one unit, an upstanding neck on said
ofher unit, means spline-connecting the neck
to the bell without materially restricting air flow
therethrough, the air pressure supply tube being
relatively slidable through said neck, spring
means yieldably urging said other unit to an
upwardly retracted position, the air pressure sup-
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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.

g. A well drilling machine, as in claim 8, in-
cluding g 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 mov-
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-
mally raised position, releasable means 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
lowered relative theretfo.

12. A well drilling machine comprising a drill
casing having an annular head on ifs lower end,
an air fow 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
prneumatically actuated drilling asserably mount-
ed adjacent said annular head in communication
with said air pressure supply tube. R
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