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" UNITED STATES PATENT OFFICE

THOMAS G. TAYLOR, OF ROSWELL, NEW MEXICO '

WELL DRILLING APPARATUS.

Application filed November 24, 1931. Serial No. 577,075.

"This invention relates to improvements in
deep well drilling apparatus and particular-

ly to means for keeping the drilling bit cool -

‘and to means for holding certain holding and
6 supporting elements from rotating during
the rotation of the drilling bit. :

A further object is to provide means for
maintaining suitable pressure within the well
at all times to prevent caving of the walls of

16 the well. . I -

A still further object is to provide means
for supplying drilling fluid to the well dur-
ing drilling and to use this fluid in carrying

_ off some of the heat of the bit caused by the
15 drilling. - '

And another objedt is to-provide mecha- =

“nism which will require less power in its op-
_eration, will insure drilling a straighter hole
~and which will be less expensive in operation
. 20 than with well drilling machines as hereto-
fore built. - C ,
Further general objects and advantages
_+will become apparent from the description
which proceeds. : o
© 25 The invention is designed as-an improve-
ment over the machines shown in my co-pend-

ing applications Serial No. 378,595, filed J uly
16, 1929, for self cooling and drilling bit, and -

*Serial No. 500,588, filed December 6, 1930, for

30 gpparatus for holding rotary drilling power

units in a well against rotation. oo

Referring to the accompanying drawing
_which is made a part hereof and on’ which
similar reference characters indicate similar
. 85 parts, '

apparatus positioned therein. ..

: - Figure 2, a view of the upper drillihg ap-
40 paratus showing the motor for rotating the

drilling bit and  the elements for holding

_ other elements from rotating. L
Figure 8, a view in elevation of the lower
_ portion of the drilling elements showing the

45 drilling bit and associated elements, and

Figure 4, a section on line 4—4 of Figure

-9, showing some features of the holding ele-

~ments.

TInthe drawing numeral 10 indicates in out-

. 50 line a large outer casing element which is po-

Figure 1 is a view in eleyation of the upper .
- casing elements of a well showing some of my

sitioned in a well hole which is dug to a con- -r

.siderable depth, in some cases to approxi-

;na-t.ely 150 feet. The hole in which this cas-
ing is'set may be drilled with the usual equip-

ment for drilling a relatively large hole to-

~this depth. - A" hole of reduced size-is then

drilled somewhat deeper and a smaller cas-
ing:12 is seated within this reduced hole and
rests on.a shoulder formed around the wall

of the well.
_a coupling 18 to which is attached a casing
- 11 which extends to the top of the well. The
s bored. to Teceive pipes 14 and

coupling 13

‘Threaded on the casing 12 is-

15." The pipe 14 is attached to the discharge.
side of a slush pump 16 and the pipe 15 dis--
charges into-a slush pit, not shown. In the
pipe 15, preferably adjacent its outlet is a

‘back pressure valve 17, the purpose of which

is to maintain a desired high pressure within
the well. . Within the lower end of the casing
11 is placed a gate valve 18 which.may be
operated from the surface of the ground in
any suitable way as by a rod, cable or other
means 19. When the drilling assembly is in

the well and operating the gate valve .18 will-

of course be open. Itis closed after the tools
are raised out of the casing 12 and before a
high pressure stuffing box 20 closing the up-
per end of the casing 11 is opened. - The.pur-
pose of the gate valve is to maintain the high:
pressure in the well when the stuffing box 20
is opened, for it is necessary to keep the high

drilling and ‘when the.tools are withdrawn,

one purpose of the pressure being to prevent. £

caving of the well.. S
" The drilling tools are suspended from a

wings 23 having setrated.edged gripping
elements 24 connected thereto by a. dove-
tailed connection, this connection permitting

the drilling bit to descend into the well hole
as the well is deepened. The wings . are..
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_pressure in-the well at all times, both while .

flexible cable 21, which is-attached to an eye -
.92 in the-upper part of the holding means for
the tools.” This holding means has hinged

moved against the sides of the well by pis-
tons 25 attached by connecting rods 26 to
the wings, the wings being hinged at 27.
The pistons are moved radially outwardly

by pressure

fluid delivered against their in- 1
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ner ends in chamber 28. Pressure fluid is
delivered to this chamber from pipe 29 and
flexible hose 80 to which it is supplied by a
pump at the surface of the well, not shown.
The pipe 29 is secured by T-connections 81
through which pressure fluid is delivered
to the -chamber 28.- The motor 88 is sus-
pended by the holding -elements just de-
cribed. Current is supplied to the motor
from electric cables 34 connected to suitable
source of current at the surface of the well.
A rotor shaft 85 of the motor is journaled in
suitable bearings 86 and 87 secured in the
motor casing, a thrust bearing 38 being pro-
vided near the lower end of the shaft. A
suitable bushing: 89 is provided around the
shaft 85 to prevent leakage of foreign mat-
ter into the motor casing. The shaft 35 is
connected by means of collar 40 with the
stock 41 of the drilling bit which carries
drilling cones 42.. The stock 41 which sup-
ports the drilling instrumentalities is rotat-
ably supported on'a swivel connection 67.
A mud circulating pump 43 is operated by
the shaft 85 as will now be explaimed. The
pump here shown is a centrifugal pump se-
‘cured on the shaft 44. The upper end of
thisshaft carries a gear 45 which meshes with

- gears 46 carried on shafts 47 mounted in the
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‘collar 40. The upper ends of the shafts 47
‘carty gears 48 which mesh with gears 49
‘mounted on or made integral with a station-
ary nipple 50.  Rotation of the shaft 85 will
rotate the drilling bit and at the same time
Wwill rotate the centrifugal pump 43 in the
opposite direction at a speed dependent on
the relative sizes of the gears 45, 46, 48 and
49,

The drilling unit consists of a number of
sections 51, 52, 53, and 54 held together by
jomts 55.  Within one-of the sections is pro-
vided a cuttings chamber 56. This cham-
ber is closed at its lower-end by a temovable
plug 57 by the réinoval of which the well eit-

‘tings may be taken out from time to time.

‘The cuttings chamber is Weld by guides 58
and 65 through which there are axial pas-
sages to permit circulation of the fluid in the
well. “Above the cuttings chamber is & classi-
fier 59 having a depending edge for direct-
g cuttings down into the chamber 56. The

upper side of the classifier is cone shaped and

has a number of inverted screens 60 posi-
tioned -therein, !
different sizes, the largest beéing inside so asto
screen -out the coarsest cuttings first. These
screens screen ‘out all remaining cuttings and
cause them to fall into the cuttings chamber.
From the cuttings classifier the drilling fluid
passes through an opening 61 into the suc-
tion of the centrifugal pump by which it is
expelled out through openings 62 into “the

- well hole.

65

In the pipe 29 is placed a bab‘k pressure
valve 63 the purpose of which ig to prevent

These screens are made of
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excessive pressure in pipe 29 and yet make
1t possible to maintain a desired pressure in
the holding elements. The pressure in the
pipes 29 and 30 is independent of the pres-
sure in the well itself. The holding elements
may therefore be operative when other ele-
ments are released. Secured -at the lower
end of the pipe 29, below the back pressure
valve 63 is a pipe 64. This extends down
into the well so as to carry the cooling fluid
adjacent the ‘drilling parts to cool them and
thus avoid the necessity of an auxiliary cool-
ing system. -

In -eperation pressure fluid is supplied
through flexible hose 30 and pipe 29 to the
chamber 28. This holds the wings in en-
gagement with the walls ‘of the ‘well and

Jolds ‘the ‘supporting parts ‘of the motor so

that it can rotate the drill. ‘Puring opera-
tion idrilling fluid is supplied by the ‘slush
pump 16 through line 14 @nd ‘thru the cou-
pling 13 into ‘the «casing 12. This ‘insures
ample drilling fluid in the “well at all times
as well as maintaining the necessary pressure
in the well. - Pressure is also supplied to the
well from the pipes 29and 64. Drilling fluid
is circulated in the well by the puip 43 and
rises to the top of the well. This results in
cartying off heat generated by the drilling.
When the hole has been dug a small depth,
usually -about ten feet,the tools are removed,
the cuttings are taken from the chamber 56
and the core removed. In removing the
tools, the stuffing box 20 remains closed un-
il the tools have been raised above the gate
18. This gate is then closed to hold the pres-
sure in the well while the stuffing box 20 1s
removed to permit withdrawal of the tools.
When the tools are returned to the well the
stuffing box 20 is first cloged and then the
oate 18 15 opened, '

Tt sheuld be apparent that by the mecha-

nism described well diilling is much more

‘easily accomplished than whein a long and

heavy string ‘of tools is used. .
In order to insure proper -operation the

-motor casing may be filled with suitable oil

and the chiamber at 66 may be packed with
grease. This grease will also serve the pur-
pose of keeping objectionable foreign matter-
out of bearings. _ T

It will be'sbvious to those skilled in the art
that various changes may be made in my de-
vice without departing from the spirit of the

invention and therefere I-do not limit myseli -

to what is shown in ‘the drawing and de-
seribed in the specification, but enly as indi-
cated by the appended claims. R

Having thus ‘fully described my said in-
vention, what I claim as vew and ‘desire to se- -
cure by Letters Patent,is: =~ = )

1. In a well ‘drilling apparatus having a
rotary drilling bit and a motor for retating
it, means for holding the motor support from

“rotabing to permit rotation of the bit, means
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tor supplying and maintaining pressure in
the well, said means serving also to operate
said motor holding means.

9. In a well drilling apparatus having a
votary drilling bit and a motor for rotating
it, means for holding the motor support from

rotation during rotation of the said bit,

means for supplying pressure fluid to the
said well, said pressure fluid being delivered
adjacent to said bit to assist in cooling it, a
part of said pressure fluid being applied to
the said holding means to operate it.

3. In well drilling apparatus having a
rotary drilling bit and a motor for rotating
it, a support for said motor, means for hold-
ing said support from rotating with said bit,
said means comprising wings movable to en-
gage the walls of the well, pressure fluid
means for operating said wings, said pressure
fluid being also delivered into the well to
maintain a desired high pressure therein and
to assist in cooling the drilling bit. :

4. In a well drilling apparatus of the kind
described, a drilling bit, a motor for rotating
it, a support for said motor, a motor shaft, a
drilling fluid circulating pump, said drilling
bit and said pump being both operated by
said shaft, means for maintaining a supply
of drilling fluid in said well and means for
supplying additional fluid under pressure to
said well to compensate for losses due to leak-
age, the said additional pressure means serv-
ing also to operate the motor supporting
means to prevent rotation-of the said motor.

In testimony whereof, I affix my signature.

THOMAS G. TAYLOR.



