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. Ventura, Calif.

Application May 2_6, 1936, Seria,lv No. 81,877

10 Claims.

This invention relates to an improved direction
control mechanism for well drilling tools. It may
be considéred as an improvement over the meth-
od and apparatus disclosed in our copending ap-

5 plication Serial No. 61,575 filed January 30, 1936.

An object of the present invention is to pro-

vide an improved ‘mechanism for automatically
“keeping a rotary- drill stem drilling in either a

vertically downward direction or in a predeter-.

10 mined direction as desired.

Specifically, an object of the present invention
is to provide an improved construction that may
be readily incorporated in a rotary drill stem
through which circulation fluid is adapted to be

15 discharged and wherein discharge ports are
formed for the discharge of the circulation fluid
and to provide an improved means for automati-
cally so controlling the discharge through the
ports that whenever the drill stem tends to de-

o0 viate from the vertical or predetermined direc-

Ttion greater flow of circulation fluid will take
place through such ports as are directed in the
direction of deviation so that reactionary forces
will be developed on the drill stem tending to

o5 automatically return it to.the vertical or prede-
termined direction. )

. With the foregoing and other objects in view,
which will be made manifest in the following de-
tailed description, and specifically pointed out

30 in the appended claims, reference is had to the

accompanying drawings for an illustrative em-
bodiment of the invention, wherein:

Fig, 1 is a vertical section through a portion
of a drill stem, illustrating the mechanism em-
bodying the present invention as having been
incorporated therein. ’

35

Fig. 2 is an enlarged view in vertical section, .

parts being broken away, illustrating the details
of construction of the preferred form.
40
upon the line 3—3 upon Fig. 2.

Fig. 4 is a horizontal section taken substantlally
upon. the line 4—4 upon Fig, 2, the parts being
shown in neutral position. :

Fig. 5 is a view similar to Flg 4 illustrating
the parts in the position.assumed when occa-

. sion requires that the drill stem be returned to

the vertical or predetermined direction.
Fig. 6 is a view similar to Fig. 2, -illustrating
50 g modified form of constructlon that may be em-~
ployed.
* Pig.7 is a horizontal section taken substantla,lly
upon the line 7—17 upon Fig. 6.

45

Fig.8isa horizontal section taken substantially ‘

65 upon the line 8—8 upon Fig. 6.

Fig. 3 is a horizontal section taken substantially -

the bottom of the pendulum, A closure plate 34
B el ;

(CL 255—1)

Fig. 9 is a horizontal section taken substantially
upon the line 9—9 upon Fig. 6, parts being shown
in a neutral position.

Fig. 10 is a horizontal section similar to Fig. 9,
the parts being shown in that position requiring \“5
the drill stem to be returned to the vertical or
‘predetermined position.

Referring to the accompanymg drawings,
wherein similar reference characters designate
similar parts throughout, {0 designates a rotary
drill stem made up of conventional sections of
_drill pipe, tool. joints, subs, etc., on the bottom
of which there may be mounted a well drilling-
bit 11 or other drilling tool in accordance with
conventional drilling .practice,

The present invention comprises a suitable bar-
rel 12 shown as incorporated in the drill stem
immediately above the bit 1{. The drill stem
is hollow, as-indicated at (8, providing for the
passage of mud or circulation fluid, in accordance
with conventional rotary drilling practice. The
barrel {2 which is incorporated in the drill stem
and forms a part thereof is provided with an in-
ternal shoulder {4 on which is seated a spider {5
which suspends a pendulum 6. The top of pen-
dulum {6 has a reduced neck !7 extending
through a large central aperture in the spider’
enabling the pendulum to swing. On this neck
there is threaded.a collar {8 which may be fas-
tened in place by means of a lock nut 8. The 30
collar and nut may be housed within a suitable
cap 20 threaded onto the spider. Balls 2! are
positioned between the collar and the spider,
forming a type of anti-friction bearing which en-
ables the pendulum to swing freely in any de- 5
sired direction within the confines of barrel 12.
The bit {1 is illustrated as being provided with
suitable discharge ports 22 and 23.- We have
merely illustrated two of such discharge ports
but the number may be increased if desired. 40
The two illustrated are arranged diametrically -
opposite each other and have vertically dis- -
posed entrances 24 and 25 and laterally directed
exits 26 and 27. - We have also illustrated a fur-
ther discharge port at 28 which forms no part
of the present invention but which is conven-
tionally present in various well drilling bits.

_ The upper ends of the entrances 24 and 25
may be provided by removable and replaceable
screw threaded nipples 29 and 30 which project g
slightly  above the top.of the pin 3{ of the bit.
Centrally of the top of the pin the bit is shown

no

5

- "as being provided with a well 32 within which is

movable the lower end of a finger 33 formed on
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is secured on the pendulum by means of a nut
35, there being a slight clearance between the
closure plate and the finger so that the closure
plate may tilt. A weight 36 surrounds the finger
loosely and rests on the closure plate. The nut
35 is so positioned that it normally supports the
closure plate in such a manner that it will just
barely clear the tops of the nipples. However,
the closure plate, on tilting slightly with respect
to the finger, may engage a nipple on one side.
When the closure plate is tilted this effects a
slight lifting of the weight 36 on the finger so

that the tendency of the weight 36 is always to '
. the closure plate indicated at 62 is supported on

return the closure plate into such & position that
it clears the nipples 29 and 30.

The operation and advantages of the above
described construction are as follows:

In normal drilling, wherein the drill stem is
suspended in a truly vertical position and drilling
is continuing in a vertical downward direction,
the pendulum 16 occupies the position shown
wherein the closure plate 34 is so positioned as
to only partially cover the two. nipples. The
entrances to the nipples are covered by the clos-
ure plate to substantially the same extent so
that the circulation fluid that is being forced
down the drill stem is discharged through ports
22 and 23 in equal amounts. The reactive forces
imposed upon the drill stem by these laterally
discharging streams of circulation fluid counter-
balance one another on opposite sides of the drill
stem so that there is no resultant force imposed
on the drill stem tending to .deviate the drill
stem from the vertical direction. However, if
for any one of a number of causes the drill
stem deviates from the vertical such as, for ex-
ample, the drill stem as shown in Pig. 2 should
deviate toward the left of the position shown,
the pendulum 16 would assume a position closer

to the right hand side of barrel 12. This would.

swing the closure plate 34 so as to fully uncover
port 22 and to more completely close - port 23.
The pressure of the circulation fluid tends to
tilt the closure plate and cause it to engage the

5 top of nipple 30 while this nipple is beneath
_the closure plate during rotation of the drill stem.

This consequently tends to shut off the quantity
of circulation fluid discharged through port 23
while on that side. The result is that an excess
of circulation fluid is discharged through port
22 which is not balanced by the discharge
through port 23. Consequently, there is a reac-

- tive force imposed upon the drill stem, tending

o
[

to return it to vertical automatically. The tilt-
ing of the closure plate 34 lifts weight 36, which
weight tends to return the closure plate to a
position which will clear the tops of the nipples.

" In other words, the effect of the weight is in
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opposition to the circulation pressure tending
to force the closure plate tightly against the

closed nipple ‘and consequently reduces friction:

so that as the drill stem returns to vertical the
closure plate may be moved by the pendulum
back into its neutral position wherein conditions
are restored to equal discharge on both sides
of the drill stem.

" In the event of whipstocking, it will be ap-
preciated that by shifting the position of finger
33 with respect to the: center of the pendulum or
using a pendulum which does not have the finger
directly below its center of gravity that the drill
stem may be caused to follow a predetermined
direction started by the whipstock and to con-
tinue in this direction rather than to continue
in a vertical direction, as above described,

2,075,064

In the modified form of construction shown
on Fig. 6, the barrel is indicated at 50, having
an internal shoulder 51 for the reception of the

“spider 52 on which is mounted an anti-friction

bearing 53. The pendulum is indicated at §4
having a head or cap 55 supported on the bear-
ing which will readily enable the pendulum to
swing in any direction quite freely within the
confines of barrel 50. .

The bit is indicated at 56, having the discharge
ports 57 and 58 provided with nipples 59. The
well is indicated at 60 and the finger on the
pendulum at 61. In this form of construction

an anti-friction bearing 63 so that it will just
clear the tops of the nipples. The anti-friction
bearing supporting the closure plate is designed
to reduce friction of the closure plate regardless
of high circulation pressures imposed thereon so
as to enable the closure plate to move freely and
be easily influenced as to its position by means
of a pendulum. .

In the preferred construction similar anti-
friction bearings may be provided in the circle
in alignment with nipples 29 and 30.

'The operation of this alternative form of con-
struction is substantially the same as that previ-
ously described.

Various changes may be made in the details
of construction without departing from the spirit
or scope of the invention as defined by the ap-
pended claims.

‘We claim:

" 1. In combination with a rotary drill stem
through which circulation fluid is adapted to be
forced, means providing laterally directed dis-
charge ports through the drill stem near its bot-
tom through which the circulation fluid may be
discharged, and means operable upon the drill
stem deviating from the vertical for causing the

-rate of discharge to decrease through the ports

as they become directed toward the position the
drill stem should assume in returning to vertical
whereby the discharge of circulation through
ports otherwise directed during rotation will de-
velop unbalanced reactionary forces upon the
drill stem tending to return it to vertical.

2. In combination with a rotary drill stem
through which circulation fluid is adapted to be
forced, means providing laterally directed dis-
charge ports through the drill stem near its bot-
tom through which the circulation fluid may
be discharged, and means operable upon the drill
stem deviating from the vertical for causing

‘the rate of discharge to increase through the

ports as they become directed in the direction
of deviation of the drill stem whereby the dis-
charge of circulation fluid through these ports
will develop unbalanced reactionary forces upon
the drill steni tending to return it to vertical.

3. In a rotary drill stem through which circu-
lation fluid is adapted to be discharged, pendu-
lum means suspended within the drill stem,
means providing laterally directed dischargeports
through the drill stem having entrances arranged
to be opened and closed by a closure common to
all, and a closure common to all discharge ports
movable by the pendulum means for the purpose
described. )

4. In a rotary drill stem through which circu~

lation fluid is adapted to be discharged, means

providing discharge ports having downwardly di-
rected entrances and laterally directed circum-
ferentially spaced exits, means arranged to in-
crease the flow of circulation fluid through ports
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on one side of the stem while decreasing it in
the opposite ports, and means for operating said
means in accordance with deviations of the drill
stem from the vertical,

5. In a rotary drill stem through which circu-
lation fluid is adapted to be discharged, means
providing discharge ports having downwardly
directed entrances and laterally directed circum-
ferentially spaced exits, means arranged. to in-
crease the flow of circulation fluid through ports
on one side of the drill stem, and means for op-
erating said means in accordance with the de-
viations of the drill stem from the vertical.

6. In a rotary drill stem through which circu-

5 lation fluid is adapted to be discharged, means

providing discharge ports having downwardly di-
rected entrances and laterally directed circum-
ferentially spaced exits, a closure plate in the
drill stem movable to consecutively decrease the
flow through ports as they rotate, and means
for moving said plate in accordance with

_deviations of the drill stem from the vertical.

7. In a rotary drill stem through which circu-
lation fluid is adapted to be disrharged, means
providing discharge ports having downwardly di-
rected entrances and laterally directed circum-
ferentially spaced exits, a closure plate in the
drill stem movable to consecutively increase the
flow through ports as they rotate, and means
for moving said plate in accordance with devia-
tions of the drill stem from the vertical.

8. In a rotary drill stem through which circu-
lation fluid is adapted to be discharged, means
providing discharge ports having downwardly
directed entrances and laterally directed circum-
ferentially spaced exits, a closure plate in the

3

drill stem movable to consecutively decrease the
flow through ports as they rotate, and means
for moving said plate in accordance with devia-
tions of the drill stem from the vertical, said
closure plate being supported upon an anti-
friction bearing. -

9. In a rotary drill stem through which circu-
lation fluid is adapted to be discharged, means
providing discharge ports having downwardly di-
rected entrances and laterally directed exits cir-
cumferentially spaced around the drill stem, a
pendulum within the drill stem, means for sus-
pending the pendulum for universal movement, g
closure plate in the drill stem movable to consecu-
tively decrease the flow through ports as the—
rotate, and means connecting the pendulum and
closure plate for moving said plate in accordance
with deviations of the drill stem from the ver-
tical. .

10. In a rotary drill stem through which cir-
culation fluid is adapted to be discharged, means
providing discharge ports having downwardly di-
rected entrances and laterally directed exits cir-
cumferentially spaced around the drill stem, a
pendulum within the drill stem, means for sus-
pending the pendulum for universal movement,
a closure plate in the drill stem movable by the
pendulum over the entrances to the discharge
ports, and a counterweight resting on the closure
plate-and carried by the pendulum tending to
cause the closure plate to assume a normal posi-
tion wherein it just clears the tops of the en-
trances to the discharge ports.

JAMES H. SCHUMACHER.
WILLIS C. GEORGE.
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