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"DEFLECTING TOOL
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Tex,, a.corporation.of Delaware
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(CL :255—1.8)

7 Claims.
. 1

"This:invention rélates:to:a-deflecting :tool used
in @lirectional :drilling .operations wherein ‘the
<course -of @ wéll:may :be ‘directed in ;a predeter~
mined desired manner.

It is anobject sof this ‘invention 4o provide a
sboelof thisclass whichscomprises:a knuckle joint
thaving mechanism ‘therein :to deflect ‘the ‘body
«0f ifhe knuckle -joint son which -the :drilling bit
#5 meunted :dt .an angle o the axis of the stem
«of :the ijoint so fhat ‘the :toal with the bit axis
#hus «deflected :may e :lowered :into -the -well -on
thezend of 2 drill sString,

It is a further:ebject of :this invention to pro-
“witte a 1tool of this class jprovided “with ‘positive
dlocking :reans for .locking ithe joint body in a
1position with -the -axis thereof -extending .at :an
wangle ‘to fhe  stem raxis *while -the ool ds being
Jdowered into:the well.

It:ds also:an.objectof :this invention to.provide
a ttodl «of this class which scan ‘be locked in the
:desired :deflecting position -while :being lowered
Himto whe well ;and - prior sto the ‘beginning of ‘the
drilling -operation rhut swhich :is -yieldable ‘while
wthetoolis running'indhewell.

It is yet a further object of .this invention jlto 2

provide a :wear<free:defiecting :mechanism ‘which
receives mo load ~while «the stodl :is drilling.

iIt is “another ‘object of this:invention ‘o pro-
wide :a knuckle “joint adapted:to have full gauge
reaming blades -mounted :thereon -above “the
ssmaller hlatdes :of the *bit so that ra full sgauge
-digmeter ‘hole ‘may ibe ‘drilled in sthe desired .di-
areciion: of :8eflection.

It :is ‘another -object -af  this invention to pro-

wide = tool ©f :this “class which thas no moving ¢

parts of the orienting mechanism “exposed to
the debris and formation ‘usually -encountered
‘insarwell. ‘

“H iis'still ;andther object qof ‘this invention ‘to
iprovide @ Tugged rand ;simyle ‘tool “which \is con-
sstructed o e maintdired ‘with -a minimum -of
©ffort -and -expense.

:Othrer sand -further ;objects of ‘thig invention
"will ‘be readily -apparent when the following de-
sseription :is -considered in ‘connection with the
acecompanying ‘drawings wherein :

Fig. 1/is a:sectional elevation of.the tool.

Fig. 12 ds a sectional :plan .of ‘the too] ‘taken
:alongline:2—2:0f Fig. 1.

Fig. B s = developed -elevation ‘whi¢h shows
‘the ‘rélationship ‘between ‘the slotted portion -of
ithe tool:body:and the pin and keys on the stem.
or purpases.of clearest illustration this develop-

ment has been taken with the body ‘positioned
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withaxis extenting werticdlly and with ‘the stem 55

2

‘tilted so ‘that ‘its -axis intersects :the “body axis
:at ithe ‘angle -of -deflection. Tt ‘is ‘pointed -out,
‘however, ‘that -ordinarily the -axis of *the stem
‘issubstantially -vertical -and the axis of ‘the body
lis tilted 'in -the -well, as ‘Fig. :1 Tepreserts, 50
‘that ‘the angle -of :deflection of the body -and 'bit
is the .desired deviation ifrom thie wéll ‘bore.

“In-this‘tool a top sub -1 is-adapted to be fitted
:onto the-end-of a drill $tfing, not -shown. “This
‘top ‘stib thas a threaded counterbored ‘section -2
wliich ‘is adapted to -receive the upper-end -of a
‘hollow stem 3. The lower -end -of ‘this ‘héllow
stem ‘8 has-a flanged lower end-portion §5-which
in -eontour comprises- a -convex surface 36, -a
‘tapered surface 32 -and ‘at ‘the lower extremity
another convex surface 33. "This ‘flanged -end
‘85-also has an-axial-counterbore’34 therethrough.
“The too] has a ‘hollow body 4 ‘which is-adapted
‘to receive a deflecting ‘bit T at ‘the -end thereof.

The upper end of the ‘body ‘is -enlarged -and
‘the-enlargement has an internally taper threaded
-section ‘12 dt ‘the mouth ‘thereof, and a tapered
seetion 37 -of 4 taper to -correspond -with -the
‘tapered section -32 of ‘the ‘Hange 38, and a ‘seat
% -at the lower ‘end of ‘the -enlargement.

‘A ball:and socket-connection is formed‘between
the stem’3-and the body 4 by means of the thrust
‘plate ‘5 -which Tests in the seat % -and ‘which is
-adapted for -contact ‘with ‘the ‘convex surface "33
-of the flange 85 and by-the retainer nut {3 which
“has an internally dished -portion 48 adapted for
‘contact with the convex surface 3% of the flange
35, the Tetdiner nut being externally ‘taper
‘threaded to'be threaded into the threaded portion
“i2-of the body 4.

A wash pipe 8 is threaded into the threaded
“upper ‘portion '§ .of the bore .41 .of the :body 4
and this wash pipe has 3 fanged seat 10 thereon
to receive a pack-off cup A -which forms a
flexible .seal 'between the wash pipe .8 -and :the

couriterbored .surface 34 of the .stem .3. ‘The

retainer nut 3 is $hown having a .bore -43 .and
a .counterbore 44 .therethrough, the bore-43 be-
Ang of slightly larger .diameter .than the shank
:1153;5 ¢f the stem 3 $o .permit tiltability :therebe-
Sween.

Prior to assembling the topsub f.and the stem

"3 a “torsfon .spring 47 “is linstalled over the.stem
shiank 45 -and is cennected to the refainer nut

‘I3 'by means of ‘the pin 16 which is -threaded
through ‘the -walls ‘46 .of ‘the .nut 50 ‘that the
end of fthe 'pPin may be ‘pressed into the spring
nchior 41 which is rigidly ‘connected, asby weld-~
ing, to the lower end of the torsion sprins (7.
The upper-ent of ‘the torsion ‘spring 17'is fig-
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idly connected to a hemispherical button {8
which fits into a concave surface 48 of a take-up
ring 19, the take-up ring being countersunk from
the lower side so as to provide a bore 42 adapted
to permit limited lateral motion to the torsion
spring {71. The pitch of the forsion spring 17
may thus be regulated by the degree of inter-
threading between the top sub | and the stem
3. Asetscrew 71 fixes the ring 19.

A shroud sleeve 38 having internally threaded
section 31 is adapted to be threaded over an ex-
ternally threaded portion 59 of the top sub |,
and this shroud extends downwardly to protect
the torsion spring 11. This sleeve 38 terminates
downwardly in a dished portion §! of a concavity
similar to the convex surface 52 of the retainer
nut 13 and this construction permits the shroud
sleeve 38 not only to protect the torsion spring
{7 but the ball and socket connection hereinbe-
fore described between the stem 3 and body 4.

A protective sleeve {5 is also provided to en-
case the sciter metallic material of the upper
portion of the body 4. 'This protective sleeve

- 15 forms a dovetail connection 54 with the body 4

at the lower end thereof and the upper end has ¢

.the same taper 55 thereon as has the shoulder
{4 which forms the upper end of the body 4.

The shank §7 of the body 4 has a turned-down
externally threaded section 58 thereon centrally
of the body 4 where the shank merges into the
_enlarged body head 60. A mounting sleeve 6!
which is connected in halves by any well-known
manner, not shown, is internally threaded over
the externally threaded section 58 of the body 2
and this sleeve forms the support on which are
mounted full gauge blades 29.

The flanged end 35 of the stem 2 has cylin-
drical driving keys 2{ (best shown in Fig. 2)
loosely fitted thereinto on diametfrically opposite
sides thereof. An orienting pin 25 is also pressed
.into the flanged end 35 at 90 degrees from the
driving keys and the axes of the keys and pin are
in a transverse plane through the stem which is
perpendicular to the stem axis. The keys 21
have wear lugs 23 pressed over the outwardly
extending ends of the keys and these lugs have
finished driving faces 63 on one side thereof.
The orienting pin 25 is also of a length to extend
outwardly from the flanged end 25 of the stem

3. The body head 69 has slots 28 and 27 therein 5

to receive the wear lugs 28 of the keys 2{. These
slots 26 and 27 have legs 64 and 6% respectively
which open upwardly into the shoulder {4 and
which extend downwardly to substantially near
the lower end of the protective sleeve 15. The
body head €8 also has a slot 28 therein with a leg
66 which opens upwardly info the shoulder (4
and which extends downwardly to substantially
‘near the lower end of the sleeve 15.

The slots 26 and 27 also have generally hori-
zontally extending legs 15 and 67 therein which
terminate in recesses 68 and 69 designed to re-
ceive the semi-circular faces 78 of the wear lugs
23. The slot 28 also has a horizontally extending
leg 71 which terminates in a semi-circular shaped
recess 12 designed to receive the orienting pin 25.
It should be noticed that neither wear lugs 23
nor the outer end of the pin 25 extend to the
inner wall 89 (see Fig. 2) of the protective sleeve
{5 and that the slofs 26, 27 and 28 are formed
only in the body head 5§98 and not in the sleeve i
which protects the interior elements of the body
and stem assembly from debris entering from the
bore of the well.

As shown in Fig. 3, the axes of the recesses 68
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and 69 are located vertically above the axis of
the recess 72.

The torsion spring {71 is formed to exert a
counter-clockwise torque, as viewed from above,
which acts through a spring anchor 41 against
the walls of the recess 713 in the shoulder 74 of
the retainer nut {3. This force acts through the

_retainer nut {3 to pivot the whole stem 3, and the

elements assembled thereon, in a counter-clock-
wise dirvection, around the modified ball and
socket or knuckle joint connection between the
stem 2 and body 4. This torsional movement is
arrested when the orienting pin 25 is in abutment
with the recess 72 of the slot 28, and the faces
78 of the wear lugs 238 rest in the recesses 68 and
69. With the orienting pin 25 thus positioned
the tool is yieldably locked by the force of the
torsional spring (T at the degree of tilt corre-
sponding to the difference in elevation on the
body 4 of the axes of the recesses 68 and 69, and
of the axis of the recess 12, this angle of tilb
being about six degrees in the disclosure shown
but the structure may be varied from this de-
gree of deflection.

When the drill string is first rotated to com-
mence drilling, the orienting pin 25 is moved
clockwise out of the recess 12 to unlock the tool.
Further rotation moves the driving faces 63 of
the wear lugs 23 into driving abutment with the
walls 76 of the slot legs 64 and 65, and still fur-
ther rotation commences rotating together both
stem 3 and body 4 so that the bit 7 commences
driliing in the direction of deflection,

During a revolution, the body 4, as shown in
the development of Fig. 3, moves successively
upwardly and downwardly with relation to the
orienting pin 25 and the wear lugs 23, the vertical
slot leg 68 of the slot 28 moving up and down
ahout the pin 25 without the pin abutting the slot
walls. The knuckle joint connection between
stem 3 and body 4, and the configuration of the
slots 26, 27 and 28 make such movement possible,
the body 4 occupying the relative positions indi-
cated by the dotted lines of Fig, 3 in the course
of one revolution.

Broadly, the invention contemplates a means
and method of deflecting well bores in which the

-direction of defiection is predetermined, and the

means and method of this invention provide for
yieldably locking the tool in this position against
the foree of a torsion spring to be released there-

from only upon the application of drilling rota-

tion to the tube. This invention also contem-

.plates a means and method of deflecting well

hores and of reaming out such deflected bores to
full gauge diameter.

‘What is claimed is:

1. In a drilling tool the combination of a stem

_adapted for connection to a drill string, a body

adapted for connection %o a bit, & knuckle joint
for tiltably connecting said stem and bedy, driv-
ing keys and an orienting pin disposed about the
lower portion of said stem in the same transwferse
plane, an upper end of said body being provided
with cooperating substantially L-shaped slots
to receive such keys and pin, such slots including
substantially horizontal and vertical legs, the
horizontal leg of such pin receiving slot being at
a different elevation than the horizontal legs of
such key receiving slots, and torsional means
connected to such stem and body to yieldingly
tock such keys and pin in such horizontal legs
whereby such tool is yieldingly locked in a de—
flecting position.

2. In a drilling tool the combination of a stem
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adapted for connection to a drill string, a body
adapted for connection to a bit, a knuckle joint
for tiltably connecting said stem and body, driv-

ing keys and an orienting pin disposed about the -

lower portion of said stem in the same trans-
verse plane, an upper end of said body being
provided with cooperating substantially L-shaped
slots to receive such keys and pins, such slots in-
cluding substantially horizontal and vertical
legs, the horizontal leg of such pin receiving slots
being at a different elevation than the hori-
zontal legs of such key receiving slots, and tor-
sional means about such stem above such body
and torsionally connecting such stem and body
whereby such keys and pin are yieldingly re-
tained in such horizontal legs thereby yieldingly
locking such tool in s deflecting position.

3. The drilling tool of claim 1 including flex-
ible sealing means disposed between and ex-
teriorly of said body and interiorly of said stem,
and shield means on said stem and body to pro-
tect said joint and slots from debris from a well
bore.

4. In a drilling tool the combination of a stem
adapted for connection to a drill string, a body
adapted for connection to a bit, a knuckle joint
for tiltably connecting said stem and body, driv-
ing keys and an orienting pin disposed about the
lower portion of said stem in the same trans-
verse plane, said body having in its upper end
cooperating substantially L-shaped slots to re-
ceive such keys and pin, such slots including sub-
stantially horizontal and vertical legs, the hori-
zontal leg of such pin receiving slot being at a
different elevation than the horizontal legs of
such key receiving slots, and torsional means ex-
ternally of said stem and connected to such stem
and such body for rotatably bearing against said
joint to position said pin in the horizontal leg
of such pin receiving slot whereby such tool is
vieldably locked in tilted position and whereby
on rotation of the tool for drilling such pin will
rotate out of such horizontal leg of such pin re~
ceiving slot and the driving keys will contact the
vertical legs of such key recelving slots thereby
serving to transfer drilling rotation from the
stem to the bit without transmitting load to the
wearing mechanism of said tool.

5. A driving and orienting lock for a tiltable
joint comprising, interfitting first and second
members, driving keys and an orienting pin dis-
posed in a lateral plane about an end of the first
member proximate said joint, the second mem-
ber having cooperating substantially L-shaped
slots proximate said joint adapted to receive such
keys and pin, said slots including substantially
lateral legs, the lateral leg receiving said pin be-
ing in a plane different from the lateral legs re-
ceiving said keys, and torsional means proximate
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said joint and connected to said members adapted
to yieldingly lock said keys and pin in said lateral
legs thereby yieldingly locking such first and sec-
ond members in tilted position.

6. A knuckle joint for drill stems including a
ball and socket connection, driving keys and an

orienting pin disposed about said ball in a trans-.

verse plane, said socket being provided with slots

and such slots having substantially longitudinal.

and transverse legs receiving said keys and pin,
the transverse leg receiving said pin being dis-
posed in a plane different from that of the other
transverse legs, and torsional means connected
to said ball and socket connection to yieldingly
lock said keys and pin in said lateral legs thereby
yieldingly locking such knuckle joint in deflected
position. o

7. A driving and orienting lock for deflecting
tools comprising, a body having a socket at one
end and adapted for connection to a bit, said
socket having interconnecting lateral and lon-
gitudinal slots, a stem adapted for connection to
2 drill string, a ball element at the end of the
stem and insertable within said socket thereby
providing a ball and socket connection between
the body and stem, lugs about said ball element,
said slofs receiving said lugs, one of said lugs be-
ing at an elevation different from that of the
other of said lugs when the lugs are in the lat-
eral slots thereby maintaining said ball and
socket in tiltable position, and torsional means
connected to said ball element and socket adapted
to yieldably lock said lugs in said lateral slots
and thereby yieldingly locking such driving and
orienting lock in deflecting position.
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