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DRILLING APPARATUS

Application filed April 17, 1926. Serial No. 102,623.

This invention relates to drilling appara-
tus of that type in which the drill is driven
by a motor, the reaction of which tends to
rotate the drill stem, and while the invention

6 is applicable where any motive force is used,
it is particularly applicable to the type of ap-
paratus disclosed in my Patent No. 1,482,702,
granted February 5,1924. This type of drill-
ing apparatus includes a motor at the lower

10 end of the drill stem for driving the drill
bit. In the patent referred to, I disclosed
means for indicating the reactive torque of
the motor at the mouth of the well and sug-
vested the use of this indicated torque as a

15 guide to the driller in feeding the drill bit
downwardly. :

The general object of the present invention
is to provide drilling apparatus in which the
drill stem may be held against rotation or

20 permitted to rotate at any desired speed while
the bit is operating, thereby controlling the
action of the drill-bit, also to provide means
for indicating the reactive torque of the mo-
tor which can be used as a guide to the driller

5 in feeding the bit while drilling. In the
preferred embodiment of the invention, I
provide a variable feeding mechanism and
control the same automatically through the
reactive torque of the rotating drill stem. In

0O drilling operations with this type of appa-
ratus, 1t should be understood that as the mo-

tor is driven, it drives the bit in a forward -

direction, tending to rotate the drill stem
. slowly in a reverse direction, and the higher
® the resistance to the rotation of the bit, the
slower the bit will move and the greater the
tendency will be for the drill stem to revolve.
For this reason, the rotation of the drill stem
becomes an indicator of the resistance being
offered to the advance of the bit. According
to my invention, I provide automatic means
for slowing up the feeding when the bit ro-
tates slower and accelerating the feeding
when the bit is rotating at a relatively high
speed.

Further objects of the invention will ap-
pear hereinafter. _

The invention consists in the novel parts
amd combinations of parts to be described
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hereinafter, all of which contribute to pro-
duce an efficient drilling apparatus.

A preferred embodiment of the invention
is described in the following specification,
while the broad scope of the invention is
pointed out in the appended claims.

In the drawings:

Figure 1 is a diagrammatic view showing
the derrick floor and the well as viewed in
section, a portion of the drill stem being
broken away. This view shows a simple em-
bodiment of the apparatus in which the re-
active torque is indicated but in which the
feed of the bit is controlled by the driller.

Figure 2 is a diagrammatic plan view indi-
cating the use of the torque indicating appa-
ratus.

Figure 8 is a view somewhat similar to Fig-
ure 1 but showing the preferred embodiment
of the apparatus in which the feeding mech-
anism or apparatus is automatically con-
trolled by the reactive torque of the miotor.

Figure 3¢ is a section taken on line 8a—3a
of Figure 3 and further illustrating details of
thig apparatus. ’

Figure 4 is a side elevation in partial sec-
tion showing the lower end of the drill stem
and drill bit, certain parts being broken away,
and particularly illustrating the means which
I employ for using the discharge water from
the motor to keep the drill bit. clear of débris.
Figure 5 is a horizontal section taken about
on the line 5—35 of Figure 4.

Figure 6 is a vertical section taken about
on the line 6—6 of Figure 5, further illustrat-
ing details of this apparatus.

Fignre 7 is a cross section through a type
of rotary device which I may employ for
clearing the hole in withdrawing the bit.

Figure 8 is a side elevation of the device

shown in Figure 7.

Figure 9 is a vertical section taken through
a bearing of the motor.

Figure 10 is & cross section taken just above
the bearing and about on line 10—10 of Fig. 9.

Figure 11 is a side elevation in partial sec-
tion showing another embodiment of the in-
veiition in which the torque-indicating device
ix separated from the brake device.

Fignre 12 is a plan further illustrating the

b6

80

85

70

5

80

80

90

95



2

torque-indicating device and its attachment
to the rotary table.

In practicing my invention, I provide a
drill stem which supports a drill bit and I
also provide a motor which drives the bitin a
forward direction; through the reaction of
the motor, the drill stem tends to rotate in a

" reverse direction. At the mouth of the well,

10

I provide means for yieldingly resisting the
rotation of the drill stem and use this reac-
tion as a means of gauging or controlling the

-speed of feeding the drill to the bottom

18
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- 30

of the hole. .

In the simple type of the apparatus dis-
closed in Fig. 1, 1 represents the drill stem
which carries a motor having a rotor 2 at its
lower end (see Figure 4), the same being car-
ried in a motor casing 8. The motor casing
has blades 8* which projeet radially inward
between blades 3" carried on a shank 3¢ that
extends up from the drill. In other words,
the’ construction is a simple turbine. As the
water flows down between the blades 3* and
3b it rotates the motor casing 3 in one direc-
tion and the drill shank 8¢ and the drill in the
other direction. The motor drives a drill bit
4 at the bottom of the hole and the reaction of
the motor drives the drill stem 1 in a reverse
direction. In order to measure the reactive
torque of the motor, I provide means at the
mouth of the hole for yieldingly resisting the
rotation, and at the same time, I provide

. means for measuring the force developed by
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the rotation of the drill stem.

This is preferably accomplished by using
a brake apparatus 5 which may include a
brake wheel 6 having an opening 7 through
which the drill stem 1 may slide freely; in
other words, the wheel permits the stem to
slide freely downwardly but is non-rotatable
with respect to the stem. For this purpose,
I prefer to employ a tubular stem and pro-
vide the same with two diametrically oppo-
site longitudinal fins or flanges 8 (see Figure
2). The upper end of the stem is provided
with a swiveled circulating head 9 to which
a hose 10 is attached from_the hydraulic line.

On the brake wheel 6, I provide a brake with
means for indicating the pull or torque of the
wheel on the brake. In the present instance,
the brake is in the form of a band which is

a rope 11 disposed in a coil around the wheel,
one end of the rope passing over a guide pul~-

ley 12 and supporting a cage 13 to which
weights may be applied as may be desired to
control the tension of the rope or band around
the wheel. The other end of the rope 11 may
be attached to an ordina.y weighing scale 14.
In this connection, it should be understood
that the direction of rotation is that indi-
cated by the arrow in Figure 1, the result of
which is that the cable or rope exerts a pull
on the scale 14. In this way, the scale op-
erates to indicate the reactive torque of the
motor and indicates relatively the speed at
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which the motor 1s rotating; this torque, of
course, is the inverse of the speed of the bit
and when the scale indicates the greatest
torque in the drill stem, the bit will be per-
forming its slowest speed of rotation. .
The drill stem and the circulating head 9
are supported by a hook 15 from a suspend-
ing cable which is within the control of the
driller. In feeding the drill stem down, he
would be guided by the indications of the
scale 14, and when the wheel 6 is showing its
highest torque, he should reduce the spee
of feeding the drill stem downwardly. '
In Figure 3, I illustrate an embodiment of
the invention in which the reactive torque of
the motor can be used to control directly the
operation of the feeding mechanism. In.this
embodiment of the invention, instead of em-
ploying a brake wheel 6, I provide a gear
whegl 16 which has a sliding connection at its
center with the drill stem 17, so that as the
stem rotates, the wheel will rotate. This gear

.wheel has beveled teeth 18 which enables it

to rotate a pinion 19, the shaft 20 of which
carries a brake wheel 21. On this brake
wheel, there is mounted a Prony brake 22.
Any suitable feeding mechanism may be
provided which is controlled by the Prony
brake. In the present instance, I have illus-
trated a feed drum 23 carrying a coil of cable
24 which extends up to the crown of the der-
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rick and passes over a crown pulley (not -

illustrated), the fall 25 of the cable oper-
ating to support a circulating head 26 at-
tached to the upper end of the drill stem.
The drum 28 is provided with a brake or a
brake band 27 and the application of this
brake to the drum is controlled by the Prony
brake. For this purpose, the dead end of
the brake band 27 is anchored at 28, and the
live end is attached to the short arm of a lever
29 which is connected by a link or loose pin
30 with an arm 81 which extends out from
one of the brake blocks 82 of the Prony brake:
By means of bolts 83, the pressure of these
blocks on the wheel 21 may be regulated as
esired. _

With this feed mechanism, it is evident that
if the resistance to the rotation of the bit de-
creases, the drill stem 17 will rotate slower;
this will ease up the. pressure of the brake-
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band 27 and will.pay out the feed line 24

faster, thereby increasing the speed of feed-
ing the drill stem down by the descent of the
hook at 25. If desired, the bolts 33 can be
tightened sufficiently to prevent rotation of
the drill stem altogether, or they may be
set to hold the drill stem unless a relatively
high torque is developed.

The discharge water from the motor comes
down the annular space 34 and passes the
bearing housing 85. At any suitable point, I
provide the casing 3 of the motor with means
for producing a swirling movement in the

discharge water so as to give it a good scour-
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ing effect while throwing it into contact with
the drill bit 86. This feature of the inven-

“~tion is particularly useful where the drill

bit is of the disk cutter type illustrated. The
casing 3 of the motor is preferably provided
with a cylindrical hood or extension 37 which
extends down very close to the upper edges
of the disks 38 of the bit, and the lower edge
of the hood may have an inturned flange 39
to assist in directing the water down and
across the face of the disks. The lower edge
of this flinge 39 may have a contour which
enables it to fit fairly closely to the outline
of the drill shank and cutters. The space
around the bearing housing 35 may be
utilized to receive the means which produces
a swirl in this discharge water. For this
purpose, I may provide a plurality of sub-
stantially radial inclined blades 40 which
project in from a ring 41 carried by the inner
side of the casing 3 (see Figs. 4 and 5). The
Dlades 40 or at least their lower portions 42
should be inclined so as to give the discharge
water a swirling motion, (as indicated by the
arrow in Fig. 6). in the direction the bit
turns.

In Figure 10, I illustrate one of the bear-
ings for the motor. This bearing includes a
housing such as the housing 35 already re-
ferred to, within which the box or bearing
proper 43 is provided. If desired, a ball
bearing 44 may be employed. At each end of
the bearing and in the present instance on
each side of the ball bearing, I provide a
stufling box with packing 45. According to
my. invention, I provide a centrifugal eject-
ing device associated with the bearing which
operates to exclude the water and sand. In
order to accomplish this, I prefer to provide
a circnitous duct, such as the duct 46, through
which the water and sand would have to pass

" before it reaches the packing and at the
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mouth of this duct I provide a centrifugal
device which may involve the use of a plu-
of centrifugal blades 47 (se¢ Figure
10).” These blades mzay be carried on the
lower edge of a sleeve 48 and as the sleeve
revolves, the blades tend to produce an out-
ward flow of water in the duct, as indicated
by the arrows in Figure 9. A similar cen-
trifugal device 47 is provided at the lower
end of the bearing.

Tn order to facilitate the withdrawal of the
stem in case of a cave-in of the material above
the motor, I provide a device such as a cutter
or rotary sweep 49, which is located just
above the motor casing 3 and this device hasa
suitable construction to enable it to clear the
hole when it is rotated. In the present in-
stance it has a plurality of substantially ra-
dial blades 50, which may be inclined as in-
dicated in Figure 8. This sweep should have
cufficient diameter to clear the hole for the
passing of the motor casing. :

One of the advantages arising from rotat-

3

ing the drill stem is that it tends to keep the
hole straight as the drilling progresses.

If desired;=my apparatus can be con-
structed in such a way that the torque-indi-
cating device is separated from the brake.
I illustrate such apparatus in Figs. 11 and 12.
In these figures 51 represents a turn-table
through which the drill stem 52 passes loose-
ly. This drill stem, in rotating, rotates an
arm 53 which has an angular opening 54 re-
ceiving the stem with a loose fit to permit the
stem passing up or down; the outer end of
this arm 53 is connected through a tension
gauge 55 with a bracket 56 attached to the
upper face of the rotary table. A brake is
then applied to the rotary table. If desired,
this brake may press directly upon the table
but I prefer to apply the brake to a brake
drum 57 mounted at one side of the table and

.driven by a bevel pinion 58 which meshes

with a bevel gear 59 carried by the table.
The brake drum is provided with a suitable
brake band 60, the ends of which may be
pulled together by means of an adjusting
serew 61, With this construction it will be
evident that, if desired, the adjusting screw
61 can be adjusted so that the rotary table 51
can be prevented from rotation or, if desired,
the adjusting screw can be so adjusted that
the table will commence to rotate at a prede-
termined tension exerted through the gauge
device.

It is understood that the embodiment of
the invention described herein is only one of
the many embodiments this invention may
take, and I do not wish to be limited in the
practice of the inverition, nor inthe claims, to
the particular embodiment set forth.

What I claim is:

1. In hydraulic drilling apparatus, the
combination of a drill stem carrying a drill
bit, a motor operating to rotate said bit in
one direction and rotate the drill stem in
the other direction, and variable means for
yieldingly resisting the rotation of the drill
stem to regulate the rotation of the drill bit.

2. In hydraulic drilling apparatus, the
combination of a drill stem supporting a
drill bit at its lower end and having a. brake
device at its upper end, a motor associated
with the drill stem operating to drive the bit
in a forward direction and: the drill stem in
a reverse direction, said brake device includ-
ing variable means for yieldingly resisting
the rotation of the drill stem to regulate the
rotation of the drill bit.

3. In hydraulic drilling apparatus, the
combination of a drill stem, a wheel carried
by the drill stem, a motor supported by the
drill stem, a drill bit driven by the motor,
said motor operating to rotate the drill in
one direction, and drill stem in the other di-
rection, a brake on the brake wheel, and an
adjustable tension device connected with the
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brake for regulating the resistance exérted

" by the brake on the wheel.

4. In hydraulic drilling apparatus, the
combination of a drill stem carrying a drill
bit, a motor for driving the bit in a forward
direction and operating to rotate the drill

stem by the reactive force of the motor, a

. movable member for yieldingly resisting the
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rotation of the drill stem, and feeding mech-
anism for the drill controlled by the Iast
named member. '

5. In hydraulic drilling apparatus, the
combination of a drill stem carrying a bit,
a motor for driving the bit in a forward di-
rection and operating to rotate the drill stem
by the reactive force of the motor, a brake
wheel driven by the drill stem, a brake on'the

“brake wheel, and feeding mechanism for the

grilli stem controlled by the movements of the
rake.. '

6. In hydraulic drilling apparatus, the
combination of a drill stem, a brake drum
and cable for supporting the same, a brake
band on the drum, a drill bit carried by the

drill stem, a motor for driving the same and"

operating to rotate the drill stem by the re-
active force of the motor,” and means for
vieldingly resisting the rotation of the drill
stem connected with the brake band to’ con-
trol the same and permit the drill stem to be
fed automatically as the resistance to the ro-
tation of the bit in the hole decreases.

7. In hydraulic drilling apparatus, the
combination of a drill stem, a brake drum
and cable for supporting the same, a brake

band on the drum, a drill bit carried by the
drill stem, a motor for driving the same and

operating to rotate the drill stem by the re-

1,786,178

rection and operating to rotate-said casing
in a reverse direction, and variable means for
yieldingly resisting the rotation of the mo-
tor casing to regulate the rotation-of the

drill bit. -
Calif., this 26th day

Signed at Bakersfield,
of March, 1926,
CHARLES C. SCHARPENBERG.
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active force of the motor, and means for -

yieldingly resisting the rotation of the drill
stem connected with the brake band, operat-
ing to control the same and tighten the brake
band as the resistance to the rotation of the
bit in the hole increases. '

8. In drilling apparatus, the combina-
tion of a drill stem of tubular form with lon-
gitudinal flanges, a wheel loose on the stem
and rotatable by the stem, a drill bit, a motor
for rotating the bit in a forward direétion
and operating to rotate the drill stem in a
reverse direction, and means for normally
yieldingly resisting without arresting the ro-
tation of the drill stem. .

9. In drilling apparatus, the. combination
of a drill-stem, a drill-bit, a .motor carried
by the drill-stem for driving the bit so that
the reaction of the motor rotates the drill-

- stem in a reverse direction, and means con-

60

- nected with the drill stem normally function-

ing in the normal operation of the apparatus
to prevent and to permit continuous rotation
of the drill stem.

10. In hydraulic drilling apparatus, the
combination .0f g drill bit, a motor having a
casing for driying the bit in a forward di-

85

90

95

100

108

110

115

120

125

130



