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My invention relates to the art of rotary
well drilling, and more particularly to means
for automatically controlling the operation

of the rotary drilling tool whereby the rate

-8 of feed of the tool and the torsion to which
the drill pipe is subjected may be taken care
of in a simple and 1nexpensive manner.

Important .objects of the present inven-
tion are:—to provide simple and efficient

10 mechanism including means for controlling
or regulating the pressure or weight on the
drill tool and the load or torque on the drill
pipe or stem; to provide mechanism of the
character specified designed to be incorporat-

15 ed in and constitute a part of the drill pipe;
to provide means that will automatically lift
the drilling tool when excessive resistance to
the normal rotary drilling action is encoun-
tered ; to provide means that may be positioned

20 at any desired elevation in the drill pipe,
said means either including a single control
mechanism or a plurality of control mecha-
nisms arranged at different levels in the drill
pipe; and to provide mechanism of the char-
acter stated that may be used in connection
with any style of power driven rotaries.

A further and important object of the in-
vention is to provide a mechanism of the class
described having parts adapted to move rel-
30 atively under undue torsion or load on the

drill pipe connected primarily by helical

splines of such pitch that the weight of the
drill pipe above said control mechanism is not
imposed on the drill tool and the feed of

5 the tool is under control of the weight of
the stem located between the controller mech-
anism and the bit or tool.

Still further objects are, to provide the
control mechanism with means for impart-

40 ing sufficient pressure or weight to the drill-
ing tool to effect drilling in cases where the
weight of the drill pipe below the control
mechanism is not sufficient to impart the
necessary drilling pressure; to provide the

45 control mechanism with cooperating spring
cushioning means and piston means, the lat-
ter being operable by the circulating fluid
employed in the operation of drilling.

Various additional objects and advantages

50 of my invention will become apparent from
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a consideration of {he following description
taken in connection with the accompanying
drawings, illustrating an operative embodi-
ment.

In the drawings:

Fig. 1 is a diagrammatic view, showing
my invention applied to rotary well drilling
equipment and positioned in a well;

Fig. 2 is a central longitudinal sectional
view of the control mechanism, showing the
parts in extended position;

Fig. 3 is a view similar to Fig. 2, showing
the parts in retracted position;

Fig. 4 is a cross sectional view taken on
the line IV—IV of Fig. 2;

Fig. 5 is a cross sectional view taken on
the line V—V of Fig. 2;

Fig. 6 is a cross sectional view taken on

the line. VI—VT of Fig. 3; and

Fig. 7 is an enlarged central longitudinal ;

sectional view taken through the brake
shoes and their mountings.

Referring to the drawings, I have illus-
trated diagrammatically in Fig. 1 certain
parts of a rotary well drilling equipment,
with my invention embodied therein. As
shown, A designates the drill pipe or drill
stem made up, as usual, of a number of sec-
tions 10, said sections being united together
by coupling members 11. '

My 1nvention is designed to be incorpo-
rated into and constitute a part of the drill
pipe and, as shown, the control mechanism,
designated generally by the character B, may
be placed at any desired position in the driil
pipe. My invention contemplates the efn-
ployment of one or several control mech-
anisms, and in Fig. 1, T have shown two con-
trol mechanisms. C designates the hy-
draulic swivel by which the drill pipe is sus-
pended, said swivel being in turn supported
by a hook D carried from a crown block E of
the usual or any preferred construction. F
designates the drill tool or bit secured to the
lowermost section of the drill pipe, and G a
portion of a rotary table mechanism of any
preferred form employed for driving the
drill pipe. It will, of course, be understood
that a drilling mixture, i. e., mud and water,
is supplied through the hydraulic swivel and

55

G0

45

-1

[

80

00




10

20

25

30

40

60

2

is passed downwardly through the drill pipe
and the control mechanism forming a part
thereof, in the usual and well known manner.

With specific reference to the control
mechanism B, said mechanism, as illustrated
and as preferred, comprises a tubular barrel

714 of suitable length, in which a movable

or retractile tubular member 15, of very
sturdy construction, is disposed and oper-
ates. Barrel 14, at its upper end, is screw-

- threaded at 16 to a suitable form of coupling

17 having female threads 18, whereby the
same may be connected to an adjacent
threaded coupling or joint 11 of one of the
pipe sections 10. At the lower end, the re-
tractile tubular member 15, at 19, is screw-
threaded to a coupling or sub-joint 20, which
has male screw threads 21 adapted for con-
nection with a complemental threaded por-
tion of an adjacent coupling 11. ‘Thus, by
means of the couplings 17 and 20, the device
is detachably and operatively secured to and
between any of the adjacent pipe sections 10,
according to the position to be oceupied in
the drill pipe.

The upper portion of member 15 has ex-
terior helical threads or splines 21, prefer-
ably of substantially square cross section.
These splines are designed to engage in cor-
responding helical grooves 22 provided in
the bore.of the barrel 14. The pitch of the
splines 21, as shown, is approximately forty-
five degrees; the pitch of the splines may be
varied, but it should be such as to permit
relative movement of the barrel 14 and tube
15 by gravity when not restrained. Above
the grooves 22, the bore of barrel 14 is slight-
ly enlarged, as at 23, which provides a shoul-
der at 24; and above the enlargement 23 of
the bore is a further enlargement of the bore,
as at 25,

Formed integral or otherwise rigid with
the member 15, in slightly spaced relation to
the splines 21, is a collar 26. Beyond this
collar 26, member 15 has a reduced extension
27; and formed on the extension 27, rela-

tively close to the collar 26, are spaced ex- .

terior radial ribs 28. Serew-threaded at 29
to the stem 27 is a ring nut 80. Said nut se-
cures in place a plurality of brake shoes 31
adapted for slight radial movement and, at
their peripheries, to have braking contact
with the bore wall of barrel 14 at the enlarge-
nment 23. Said brake shoes 31 have inner ribs
or projections 32 located intermediate the
ribs at 28, whereby they are positioned
against displacement by turning. Each
brake shoe 31 at each end has an arcuate
flange or projection 33; the said flanges 33 at
one end of the brake shoes are disposed in an
annular groove 35 provided in the ‘collar 26,
and the projections 33 at the other ends of
the brake shoes are disposed in an annular
groove 36 provided in the nut 30., It will be
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noted that the grooves 35 and 86 are en-
larged relatively to the projections 83 which
they contain, so that the brake shoes may
have limited radial movement.

Each brake shoe has one or more recesses 37

open only at their inner surfaces, said re-

cesses being occupied by expansive springs -

38 of any desired tension, and which springs
engage the extension 27 between ribs 28 and
thus maintain the brake shoes in braking en-
gagement with the bore wall at the aforesaid
enlargement 23 to a degree proportional to
their tension. Incidental to retraction of the
tubular member 15, the brake shoes 81 are
moved out of the enlargement 23 into the en-
largement 25, where they do not contact with
the bore wall or exert any braking action, be-
cause radial outward movement thereof to a
suflicient extent to make contact is limited by
the recesses 35 and 36, as shown in Fig. 3.

In combination with the nut 80, a piston
head is provided within the enlargement 25,
by the employment of packing members 39
and 40; these packing elements are secured
against the upper face of said nut 30. To this
end, a ring 41 engages the uppermost packing
clement, and screws 42 are passed there-
through into screw-threaded openings 43
in said nut 30. One or more of said
screws may be of such length as to extend be-
yond the under surface of the nut 30 and into
a position intermediate ribs 28, whereby the
nut 30 is locked against accidental rotation.
It will be noted that the free terminals of the
packing elements 39 and 40 extend in opposite
directions and are in'intimate wiping contact
with the bore wall at the aforesaid enlarge-
ment 25.

The retractile member 15 has a bore open-
ing 44 designed to communicate with open-
ings 45 and 46 provided through the cou-
plings 17 and 20, respectively, and thus form
a continuous passageway through the entire
device for the drill mixture or circulating
fluid. .The bore opening 44 is enlarged, as at
46a, and provides a shoulder at 47 within the
retractile tube 15. A relatively strong cx-
pansive coil spring 48 of any desired tension
occupies the enlargement 46a, and rests on the
shoulder 47. Said spring 48, at its upper
end, extends into an enlargement 49 of the
passageway 45, thus providing a shoulder at
50 within the coupling 17, against which the
upper end of the spring 48 abuts.

The splines 21 and also splines 51 of the
grooves 22 of the barrel member 14 are pro-
vided with lubricant grooves 52, to which
lubricant may be supplied by any suitable
device, through an opening 53 in the wall of
barrel 14; said opening 53 is norally closed
by a screw plug 54, or otherwise. It will be
noted that the construction just described
provides for an efficient lubrication of the
parts, and that the escape of the lubricant in
a downward direction is prevented hy a pack-
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ing ring 55 disposed in a groove 56, the latter
forming an enlargement of the bore of barrel
14, and which packing intimately wipes the
adjacent portion of tube 15. The escape of
such lubricant in the opposite direction is
prevented by the packing members at 89 and
40. Said packing members also tend to pre-
vent the rise or escape of mud-laden fluid
backwardly through the controller and drill
stem.

The extent of retractile movement of the
tube 15 relatively to the barrel 14 is limited
by the engagement of the lower end 57 of bar-
rel 14 with the upper end 58 of coupling 20,
and which distance is shown in Fig. 2.

In operation, my improved control mecha-
nism effectively controls the rate of feed of
the drill tool and takes care of the torsional
strains to which the drill pipe or stem is sub-
jected. It controls and limits the application
of power to the greatest possible safe torsional
force by which to rotate the drill pipe A and
attached tool F, such safe torsional force be-
ing predetermined as somewhat less than the
elastic limit of the weakest joint in the drill
pipe. The weight of that portion of the drill
pipe below the controller is utilized to control
and regulate the feed of the bit F.

The position of the parts of the controller
as when normally operating is shown in Fig.
2, where it will be noted that the shoulders
57 and 58 are spaced apart and the tube 15
and parts connected thereto are in lowermost
position with the collar 26 resting on the
shoulder 24 and the brake shoes 31 exerting
frictional or braking engagement against the
bore wall at the enlargement 23, under the
urgency of springs 38, thus resisting relative
turning movement of the barrel and tube.
The spring 48 urges the tube 15 to the said
operating position and, in addition, the tube
is further urged to said operating position
through the force of the drill fluid supplied
through the pipe A and the control device
and which acts against the nut 30, ring 41,
and packing 39 and 40 as a piston head.

Due to the angularity of the splines 21,
the tool F is subject only to the weight of
those sections of the drill pipe A connected
to the coupling 20, and thus is not subject to
the weight of that portion of the «drill pipe

A which is connected to the coupling 17.°

The weight of that portion of the drill pipe
A as supported from the coupling 20, there-
fore. alone urges and governs the feed of
the drill stem and bit ¥, and hence there is
no danger of the weight of the remainder
of the drill pipe being injuriously imposed
upon the drill bit or hampering its operation.

Of course, during normal operation, the
drill pipe A and all of the parts of the con-
trol mechanism rotate or turn as a unit
through the action of the rotary. In the
event of the bit or tool F becoming stuck, or
having its turning movement or rotation

3

arrested, the control mechanism will func-
tion to lift the tool by retracting the member
15. This action is due to the fact that the
stoppage of rotation of member 15 will not
affect the turning of barrel 14, but will over-
come the braking action between the shoes 31
and the barrel 14, so that said further turn-
ing of the barrel 14 would exert screw action
or lifting effect on the member 15 to the
extent permitted by the shoulders 57 and 58,
and thus elevate the member 15 from the
position of Fig. 2 to the position of Fig. 3.
In this last position, the tube will be re-
tracted to the maximum extent and the brake
shoes will be located in the bore enlargement
25 and can exert no braking effect. Too
severe or forcible retraction of the member
15, particularly such as could bind or cause
the barrel 14 and coupling 20 to stick at the
shoulders 57 and 58 is prevented by the
cushioning effect afforded by spring 48 and
also the cushioning effect afforded by the
piston structure at the upper end of the
stem with the inflowing drill fluid.

It will be noted that the rate of feed of
bit F is governed by the weight of that por-
tion of the drill pipe A below coupling 20.
If the bit F were connected directly to the
screw-threaded portion 21 of coupling 20,
or if an insufficient amount of the drilling
pipe A were disposed between such coupling
20 and the drill F, there would not be suf-
ficient weight on the bit to cause the feed
thereof. The present invention is of par-
ticular importance in such an instance, that
Is, in enabling the control mechanism to be
located relatively close to the bit, since the
feed of the bit 1s insured by the expansion
of the spring 48 alone or augmented by the
action of the incoming drill fluid against
the piston head formed at the upper end of
member 15. :

As particularly shown in Fig. 1, more than
one of the controllers B may be used in the
length of the drill stem. In such event, the
pitch of the helical spline or threads 21
should be finer or at a more obtuse angle to
the axis of the screw, in proportion to the
height and in an upward direction, in pro-
portion to the weight of the parts of the
drill pipe A above and below the same, in
order not to affect the rate of feed of the
bit F and to insure the controllers operating
simultaneously in the event the tool or bit F
becomes stuck. :

I do not limit myself to the particular de-
tails and use shown and described. The de-
vice is capable of other uses, for instance,
that of a rotary jar. Assume that the por-
tion of the drill pipe A below the coupling
20 becomes stuck, and cannot be raised, as
above described. Then, in that case, the
portion of the pipe A above the controller
would be lowered so that the shoulders 57
and 58 would meet. Then the portion of

70

(]

80

88

90

95

100

105

110

115

120

125

130




4

drill pipe A fastened to the barrel 14 would

- be hoisted rapidly, causing collar 26 and
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shoulder 24 to strike. This would produce
hammerlike blows affecting the stuck drill
stem, which would ordinarily .release the
same and relieve the stuck condition.

If the said stuck drill tool could not be re-
leased by jarring, as described, one or all of
the torsion control devices could be un-
screwed in a left-hand direction, until one or

all of them assume the extended position

seen in Fig. 2. Then, all of the stretch in the
drill pipe would be taken up and pipe tongs
or the like engaged with the pipe and oper-
ated in right-hand direction, while the ten-
sion is held on the drill pipe.

In this connection, the action between the
barrel and tube would be similar to that of a
screw jack. Also, if further power were
needed to release a stuck bit, the pipe could’
be fixed to a rotary table by slips and the con-
dition relieved through the actuation thereof.

I claim: .

1. In combination with a rotary drill pipe
and its tool, of a control mechanism incor-
porated in the pipe and operable for control-
ling the rate of feed of the tool and the load
or torque on the drill. pipe, said control
mechanism, including a relatively movable
barrel and a hollow retractile member and
a device normally ‘maintaining the barrel

tion and relative longitudinal movement, and
a spline connection between the barrel and
said member disposed entirély within the
barrel, said device including brake shoes ar-
ranged for cooperation with the interior of
the barrel. ‘

2. In combination with a rotary drill pipe
and its tool, a relatively movable barrel and
a hollow retractile element respectively
connected to different’ portions of the drill
pipe, and a plural helical spline connection
between said barrel and element to effect
automatic retraction of the element through
the action of the barrel when the tool be-
comes stuck, said spline,connection formed
with lubricant passages and entirely disposed

-within the barrel.

3. A controller of the class described hav-
ing a barrel adapted for rotation, a retractile
member, a connection therebetween whereby
rotation of the barrel may retract said mem-
ber, and means between said member and bar-
rel normally holding the barrel and member
against relative rotation and relative sliding
movement resisting retraction of said mem-
ber, and adapted to yield when said member
is subjected to torsion beyond a predeter-
mined degree, said means including spring
pressed brake shoes arranged for cooperation
with the barrel and a spring having an end
entered in the retractile member.

4. A controller of the class described hav-
ing a barrel adapted for rotation, a hollow

1,794,166

retractile member, a plural helical spline con-
nection therebetween whereby rotation of
the barrel may retract said member, said
spline connection disposed entirely within
the barrel and brake means in addition to the
splines carried by said member and normally
engaging said barrel to resist retraction of
said member, said brake means being adapted
to yield when said member is subjected to
torsion beyond a predetermined degree.
5. A controller of the class described hav-
ing a barrel adapted for rotation, a retrac-
tile member, a connection therebetween
whereby -rotation of the barrel may retract
said member, and brake means between said
member and barrel normally resisting re-
traction of said member, and adapted to yield
when said member is subjected to torsion be-
yond a.predetermined degree, said barrel
having an enlarged portion into which said
brake means is moved out of braking engage-
ment with the barrel through retraction of
said member. ' :

6. A controller of the class described hav-

‘ing a barrel adapted for rotation, a hollow
‘retractile member, a plural spline connection

therebetween whereby rotation of the barrel
may retract said member, said spline connec-
tion disposed entirely within the barrel and
additional brake means between said member
and barrel normally resisting retraction of
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said member and adapted to yield when said

member is subjected to torsion beyond a pre-
determined degree, and a spring means to'in-
crease the resistance to retraction of said re-
tractile member. : '

7. A controller of the class described hav-
ing a barrel adapted for rotation, a retractile
member, a connection therebetween whereby
rotation of the barrel may retract said mem-
ber, brake means between said member and
barrel normally resisting retraction of said
member and adapted to yield when said mem-
ber is subjected to torsion beyond a predeter-
mined degree. said member having a piston
head intimately fitting the bore wall of the
barrel for co-action with inflowing drilling
fluid to urge projection of the member and a
spring means to increase the resistance to re-
traction of said retractile member.

8. A controller of the class described hav-
ing a barrel adapted for rotation, a retrac-
tile member in telescopic relation therewith,
a connection therebetween whereby rotation
of the barrel may retract said member, said
barrel having a shoulder, said member hav-
ing means to engage said shoulder, ribs on
sald member, brake members to engage said
barrel to .resist retraction of said member,
said brake members being adapted to yield
when said retractile member is subjected to
torsion beyond a predetermined degree, said
brake members being disposed between said
ribs.

9. A controller of the class described hav-
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ing a barrel adapted for rotation, a retrac-
tile member in telescopic relation therewith,
a connection therebetween whereby rotation
of the barrel may retract said member, said
barrel having a shoulder, said member hav-
ing means to engage said shoulder, ribs on
sald member, brake members to engage said
barrel to resist retraction of said member
said brake members being adapted to yield

when said retractile member is subjected to

torsion beyond a predetermined degree, said

the retraction of the first mentioned member,
means on said retractile member engageable
with said barrel to limit the retraction of
such member, a coupling member at one end
of the barrel, and an expansive spring en-
gaging said coupling member and said retrac-
tile member. .

In testimony whereof I affix'my signature.

GUSTAVUS A. MONTGOMERY.

brake members being disposed between said

ribs, a nut on said retractile member, said
brake members being positioned between said
means -and said nut, and an element on the

- nut extending between two of said ribs to
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prevent rotation of the nut.

10. A controller of the class described hav-
ing a barrel adapted for rotation, a retractile
member in telescopic relation therewith, a
connection therebetween whereby rotation of
the barrel may retract said member, said bar-
rel having a shoulder, said member having
means to engage said shoulder, ribs on said
member, brake members to engage said bar-
rel to resist retraction of said member, said
brake members being adapted to yield when
said retractile member is subjected to torsion
beyond a predetermined degree, said brake
members being disposed between said ribs. a

nut on said retractile member, said brake -

members being positioned between said first
mentioned means and said nut, packing se-
cured in place bv said nut to form a piston
head, said barrel having an enlarged portion
with the bore wall of which said packing en-

gages, spring means urging braking action of

- said shoes, and means preventing braking
- contact of said shoes with the bore wall at

said enlargement when said shoes are located

therein through the retraction of the first

mentioned member. '
11. A controller of the class described hav-

- ing a barrel adapted for rotation, a retrac-
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tile member in telescopic relation therewith,
a connection therebetween whereby rotation
of the barrel may retract said member, said
barrel having a shoulder, said member hav-
ing means to engage said shoulder, ribs on
said member, brake members to engage said
barrel to resist retraction of said member,
said brake members being adapted to yield
when said retractile member is subjected to
torsion beyond a predetermined degree, said
brake members being disposed between said
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ribs, a nut on said retractile member, said -

" brake members being positioned between said

means and said nut, packing secured in place
by said nut to form a piston head, said bar-
rel having an enlarged portion with the bore
wall of which said packing engages, spring
means urging braking action of said shoes,
means preventing braking contact of said
shoes with the bore wall at said enlargement
when said shoes are located therein’ tlglrough
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