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UNITED STATES

- 1,862,260

PATENT OFFICE

MARSHALL C. EDMUNDS, OF CINCINNATI, OHIO, ASSIGNOR OF ON. E-HALF TO WILLIAK ¥.
' SIMRALL, OF COVINGTON, KENTUCKY -

PNEUMATIC WELL DRILLING APPARATUS

Application filed November 10, 1930. Serial No. 494,590,

My invention relates to pneumatic well
drilling apparatus, and particularly to im-

‘provements in the construction of the well

pipe assembly, the arrangements for lower-
ing the well pipe into the well, and to the
arrangement for supplying slush to the drill-
ing bit. L

In the art it has been suggested to employ
the well known principles of pneumatic
drilling and apply these principles to the
drilling of deep wells, but as far as I am
aware, no one has provided a well pipe or
drop pipe assembly which enables well pipe
sections to be conveniently connected so as
to allow an extension of the compressed air
supply pipe, the exhaust pipe from the pneu-
matic hammer, and the provision of a slush
supply passage in a'simple operation.

It is the object of my invention, therefore,
to provide a pneumatic well drilling assem-
bly in which previously assembled well drill
pipe sections may be coupled together by a
simple threading and packing operation,
in which a continuous passage is provided
for the supply of compressed air, for the

-exhaust of the air from the pneumatic ham-

mer, and for the supplying of slush to lubri-
cate the drill bit so that it can efficiently
perform its drill function.

It is further my object to provide drill
pipe sections in which sleeve packers are
formed, in which packing can be compressed
so as to form air tight connections between
the supply of pneumatic fluid, the exhaust,
and the mud supply. .

It is further a specific object of my inven-
tion tb provide a novel pneumatic hammer
and drill bit assembly in which the mud
supply is directed close to the drill bit so
as to properly lubricate the same, and at the
same fime to have a cooling effect. '
- The¥ above objects and other objects to
which Teference will be made in the ensuing
disclosure, I accomplish by that certain com-
bination and arrangement of parts of which
I have shown a preferred embodiment.

Referring to the drawings :—

' Figure 1 is a diagrammatic representation

of a preferred type of rotary hoist for lower-
ing the drill during the drilling operation.

Figure 2 is a diagrammatic view showing |
the drill bit assembly afd continuation of the
i‘vgll under the general lay out view shown in

ig. 1, ¢ :

Kigure 8 is a sectional view of a preferred 55
type of swivel joint to be attached to the
puﬁey for raising and lowering same in the
well. : : . o

Figure 4 is a sectional view of the drill
stem through which rotary movement is com-
municated to the drill pipe. (

Figure 5 is a sectional view taken along the
lines 5, 5 in Figure 4. .

Figure 6 is a sectional view of a preferred
type of drill pipe.

Figure 7 is a sectional view taken along the
lines 7, 7 in Figure 6.

Figure 8 is a sectional view of the drill
bit assembly. ,

l') Figure 9 is a bottom plan view of the drill 70
it. ‘ o
. Figure 10 is a side elevation of the drill
it. : .
Figure 11 is a sectional view of a connect-
ing joint between two sections of drill pipe. %

Figure 12 is a sectional view taken along
the lines 12, 12 in Fig. 11.

Figure 13 is a sectional view taken along

60

the lines 13, 13 in Fig. 11.

Referring first to Figure 1, I have shown g
the usual supporting frame work 1 in which
a pulley 2 is suspended by a cable 3 which
Ppasses over a pulley 4, and in which the cable
may be raised and lowered by means of a
hoist drum 5 operatively connected with a g
rotary engine indicated at 6.

I provide an air compressor 7 through
which compressed air is delivered through
the pipe 8 to a hose connection 9. A slush
pump 10 -pumps the mud or slush through a g9 -
pipe 11.to the slush hose 12. ' -

Referring to Figure 8, it will be observed ..
that the swivel connection for the inlet air
supply and the slush is supported by a bail
13, extending down as shown in F?i'g'ure 195

“from a yoke 14 extending down from the pul-

ley 2, and that the air supply hose connects
with a goose neck 15, and that the slush apply
hose 12 connects with the goose neck 16, -

The bail 13 is ordinarily non-rotatable so 100
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that in order to insure easy rotation of the
drill pipe, the swivel connection has ball

bearings 17 which enable the bushing 18 to
swivel freely in the casing 19, to which the

- goose necks 15 and 16 are connected.

A coupling member 20 is provided which
has packing nuts 21 which prevent leakage
of the slush from the nipple 22, which is a
continuation of the inlet goose neck 16.

The passage for the air supply is through
a pipe 23 to which the goose neck 15 is con-
nected, and from which the leaking of air is

prevented by the packing nuts 24. To the
Tower end of the casing 20 a short nipple 25 -

is threaded, to which the rotary section of the
drill pipe is connected by means of a coupling
26 :

The exhaust air from the pneumatic ham-
mer passes upwardly through the intermedi-

ate annular opening between the outer wall -

of the pipe 23 and the exhaust pipe 27 which
is concentric with the pipe 23.

Referring to Figure 3, it will be noted that
a reinforcing disc 28 is welded to the nipple
25, and that there are extensions of the pipes
23 and 27 which have annular shoulders 30
and 31 respectively. - .

Referring now to Fi%ure 4, it will be noted
that the first section of the well pipe is cou-
pled with a coupling 32, and that the first sec-

" tion of the well pipe has a reinforcing disc 33

welded within it through which the pipes 34
and 35 extend. The extensions of the pipes
23 and 27 fit within the pipes 34 and 35, and
the shoulders 30 and 31 provide packing

" chambers which are suitably packed.
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_The driving pipe 86, which 1s connected to
the swivel connection by means of the cou-
pling 82, has a series of angular plates 37
welded to it so as to form a pipe which is
square in shape so that it will fit within a
rotary table 38 (shown in Fig. 1) and be
driven at a desired rate of speed by a belt or
chain 39 which, like the cable 8, is driven by

5 the engine indicated at 6.

With the exception of the bottom or drill
bit section of pipe, the other pipe sections are
similar to the sectional view shown in Fig-
ure 6, and the connections between the pipes,
with ‘the preferred method of packing the
joints, is best indicated in Fig. 11.

Referring to Figure 6, the outer casing is
indicated at 36a. Within the casing are the
air supply pipes 23a and the exhaust supply
pipes 27a secured in position by reinforcing

. devices which, as shown in Fig. 18, may take
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the form of pins 33¢ which extend through
pipes 27a and have inner ends bearing against
the pipes 23 and outer ends bearing against
the pipes 36a. '

The upper end of each pipe 364 is threaded
as indicated in Figure 6, and a steel female
coupling member 342 may be employed for
providing a tight connection with the cou-

pling 32a secured to the lower end of each

1,862,260

drop piece assembly. The couplings 32a have
upwardly extending internally threaded in-
tegrally formed sleeves 33a, 855, into which
the threaded lower ends of the pipes 23, 27a
are threaded. The couplings 32¢ also have
downwardly extending integrally formed
packing sleeves 85¢, 35d with which the up-
per ends of the next lower pipe section 27a,
23a form packing chambers filled with pack-
ing. Ring nuts 35¢, 35f may be employed to
hold the packing in position. Referring to
Figure 6, the pipes are assembled at the fac-
tory and comprise the pipes 36a to the lower
end of which is threaded the steel male cou-
pling 32a, with which are integrally formed
the elements 35a, 850, 35¢, and 3bd which
have just been described. The upper end of
each drop pipe section is provided with a
female coupling 34a.

During the construction of the well, as
soon as the drill bit has been sufficiently
lowered into-the well, a new section of pipe
may be coupled on in accordance with the
usual method of coupling pipes for driving
deep wells, the only difference being that the
packing 41 must be inserted to provide
sealed joints for the air lines. The driving
pipe 36, which is rotated by the table, is first
elevated and disconnected from the drop pin
section which is held up out of the well by
suitable clamps.. The driving pipe is then
further elevated and lowered out of the way.
A new drop pipe section is then connected
to the drop pipe extending within the well.
The coupled drop pipes are then lowered,
after which the driving pipe 36 is again ele-
vated and connected onto the new drop pipe
section, after which drilling operations may
again be started.

Referring now to the ‘drill bit casing, I
have illustrated the outer pipe 866 within
which is preferably welded a casing 33a
which has upwardly extending annular
sleeves 345 and 84c which form a packing
seal with the downwardly extendirng packing
sleeves 85¢, 35d at the lower end of the pipe
section to which the drill bit casing as con-
nected. C ,

A Cﬁlinder 43 is welded or formed integral-
ly with the pipe 365 which provides a cylinder
44 within which the piston 45 is reciprocated
with a vibratory motion, thus vibrating the
up]cner end 46 of the drill bit housing 47. °

ompressed air passing down through pipe.

23a passes through the central .passage 48 in
the supporting member 33a, and . thence
through the ports 49 to the valve mechanism

(which is of usual type and is indicated at

50) and causes a vibratory reciprocation of
the piston 45. The exhaust passes up
through the passage 51 into the pipe 27¢ and
thus 1s returned up through the casing.
The drill bit 52 is secured to the housing

‘47 by méans of pins 53 in the usual manner.

~ The slushing mud- passing down throu
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the annular passage between the inner wall
of the pipes 362 and the outer walls of the
pipes 27a, extends down through passages
54 arranged on opposite walls of pipe 365
and is thus discharged through the ports 55
clese to the drill bit so that the slushing mud
is conducted to a position in ‘which it lubri-
cates the drill bit freely, and being discharged
close to the drill bit is not rea: ily blocked
up land further tends to keep the drill bit
cool: .

It will be observed from the construction
described that I have provided well drilling
apparatus in which the pipe sections may be
readily coupled together and in which leak-
proof joints are provided so that there is
little chance of the apparatus getting out of
order. The waste mud passes upwardly in
the annular passage between the outer walls
of the well pipe and the inner walls of the
drilled hole. Referring to Figure 2, the
waste slushing mud would pass upwardly
through the annular channel 56 and be re-
turned to the sump 42.

~ Having thus described my invention, what
I claim as new and desire to secure by Letters
Patent, is:—

1. In
well drep pipe comprising an outer casing,
concentric 1nner pipe casings retained perma-
nently within said outer casing, and reinfore-
ing members permanently secured 2t the ends
of the drop pipe provided with means for
forming packed joints between the several
casing sections forming said drop pipe.

2. In pneumatic well drilling apparatus, a
well drep pipe comprising an outer casing,
concentric inner pipe casings retained perma-
nently within said outer casing, and reinfore-
ing members permeanently secured at the ends
of the drop pipe provided with means for
forming packed joints between the seversl
casing sections forming said drop pipe, said
means comprising packer sleeves extending
from said reinforcing members.

3. In pneumatic well drilling apparatus, a
well drop pipe comprising an outer casing,
concentyic iner pipe casings retained perma-
nently within said outer casing, and reinfore-
ing members permanently secured at the ends
of the drop pipe provided with means for
forming -»packege joints between the several
cesing sections formin
means comprising- packer sleeves extending
from said reinforcing members, said sleeves
at one end of said grop pipe i)eing spaced
from the sleeves at the other end of said pipe.

4, In Fneumatic well drilling apparatus, a
series of well drop pipes coupled together,
comprising an outer casing, con-
centric inner casings retained- within said
outer casing and having coupling members
secured at the ends of the pipe provided with
means for forming packed joints between the
coupled drop pipes. -

preumatic well drilling apparatus, &

‘a series of well drop pipes coup

said drop pipe, said’

3

- 5. In pneumatic well drilling a paratus, a
series OF well drop pipes coupled together,
each pipe comprising an outer casing, con-
centric inner casings retained within said
outer casing and having coupling members
secured at the ends of the pipe provided with
integrally formed means for forming packed
joints between the coupled drop pipes, said
means comprising spaced packing sleeves at
opposite ends of each pipe. , :

6. In pneumatic well drilling apparatus, a
series of well drop pipes coupled together,
each pipe comprising an outer casing, con-
centric inmer casings retained within said
outer casing and havin reinforcing members
secured at the ends of the pi({)e provided with
means for forming packed joints between
the coupled drop pipes, said means compris-
ing spaced packing sleeves at opposite ends
of each pipe, said packing sleeves at one end
of the pipe having annular flanged ribs form-
ing packing chambers, » :

. In pneumatic well drilling a paratus, a
series of well drop pipes coupleg together,
each pipe comprising an outer casing, con-
centric inner casings retained within said
outer casing and having reinforcing members
secured at the ends of the pipe provided with
means for forming packed joints between
the coupled drop pipes, means for supplying
compressed air to the inner of said casings,
means for passing exhaust air through an
intermediate casing, and means for supply-
ing slushing mud to the outer of said casings.

8. In pneumatic well drilling a paratus, a
series of well drop pipes coupleg together,
each pipe comprising an outer casing, con-
centric inner casings retained within said
outer casing and having reinforcing mem-
bers secured at the ends of the pipe provided
with means for forming packed jointsbetween
the coupled drop pipes, and a pneumatic
hammer drilling unit coupled to a Jowermost
well drop pipe ?or the purposes described.

9. In pneumatic w& rilling apparatus,
ed together,
each pipe comprising an outer casing, concen-
tric inner casings retained within said outer

casing and having reinforcing members se-
cured at the ends of the pipe provided with
means for forming packed joints between the

coupled drop pipes, and a pneumatic drill-
ing unit couple
pipe for the purposes described, and s passage
extending through said drilling casing from

_said outer casing, said passage extending into

proximity to the lower end of said drilling
casing, _

10. Ppeumatic well drilling apparatus com-
prising in combination, a series of well pipes
coupled together, each well pi having an
integrally welded compressed air passage, an
outer lubricating passage and an intermediate
exhaust air passage. ‘

11. Pneumatic well drilling apparatus

to a lowermost well drop
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comprising in combination, & series of well
pipes coupled together, each well pipe having
- an integrally welded compressed air passage,
an outer lubricating passage and an inter-
6 mediate exhaust air passage, each of -said
pipes being provided at its ends with means
for sealing said passages when one pipe is
coupled to another. :
12. Pneumatic well drilling apparatus
10 comprising in combination, a series of well
- pipes coupled together, each well pipe having
an integrally welded compressed air passage,
an outer lubricating passage and an interme-
diate exhaust air passage, each of said pipes
15 being provided at its ends with means for
sealing said passages when one pipe is cou-
led to another, said means comprising brac-
_ ing members having concentrically arranged
packer sleeves.

20  13. Pneumatic well drilling apparatus

comprising in combination, a series of well
pipes coupled totizether, each well pipe having
an integrally welded compressed air passage,
‘an outer lubricating passage and an interme-

25 diate exhaust air passage, and a well drill
casing secured to a lowermost well pipe pro-
vided with a passage therein extending to the
lowermost end of said well drill casing.

%0 . MARSHALL C. EDMUNDS.
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