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UNITED STATES 

2,680,005 

PATENT OFFICE 
2,680,005 

OEFLECTING TOOL 

Lynn W. Storm, Housto n, Tex, assignor to Hous 
ton Oil Field Material Company, Inc., Houston, 
Tex., a corporation of Delaware 

Application February 24, 1948, Serial No. 10;21. 
Claims. 

1. 
This invention relates toza, deflecting tool used 

in tirectional drilling operations wherein the 
scourse of a well may be directed in a predeter 
mined desired manner. 
SIt is an object of this invention to provide a, 

tool of this class which comprises: a knuckle joint 
having mechanism therein to deflect the body 
£of the knuckle joint on which the drilling bit 
is mounted at an angle to the axis of the stem 
of the joint so that the tool with the bit axis 
thus deflected may be lowered into the Well On 
'the end of a drill String, 

It is a further object of this invention to pro 
"wide a tool of this class provided with positive 
glocking means for locking the joint body in a 
position with the axis thereof extending at an 
angle to the stem taxis While the tool is being 
lowered into the well. 

It is also an objects of this invention to provide 
a tool of this class which can be locked in the 
{desired deflecting position "While being lowered 
into the:well; and prior to the beginning of the 
*drilling operation but which is yieldable while 
the tool is running in the well. - 

It is yet a further object of this invention to 
igEOvide a Wear-free deflecting mechanism which 
receives no load while the tool is drilling. 

It is another object of this invention to pro 
Wide a "knuckle joint adapted to have full gauge 
teaming blades mounted thereon above the 
:Smaller blades of the bit so that a full gauge 
'diameter hole may be drilled in the desired di 
credition of defection. 

It is another object of this invention to pro 
"vide a tool of this class which has no moving 
parts of the orienting mechanism exposed to 
the debris and formation usually encountered 
in a Well. 

Tit is still and ther object of this invention to 
provide a rugged and:simple tool which is con 
structed to be maintained with a minimum of 
effort and expense. 
iOther and further objects of this invention 

"Will be readily apparent when the following de 
3Scription is considered in connection with the 
accompanying: drawings wherein: 

Fig. 1 is a Sectional relevation of the tool. 
Fig. 2 is a Sectional plan of the tool taken 

along line:2-2 of Fig. 1. 
Fig. 3 is a developed elevation which shows 

the relationship between the slotted portion of 
the tool body and the pin and keys on the stem. 
for purposes of clearest illustration this develop 
ment has been taken with the body positioned 
"With axis:extending vertically and with the stem 65 
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tilted so that its axis intersects the body axis 
at the angle of deflection. It is pointed out, 
?however, that ordinarily the axis of the stem 
is substantially vertical and the axis of the body 

5 is tilted in the well, as Fig. 1 represents, SO 
that the angle of deflection of the body and bit 
is the desired deviation from the well bore. 

In this tool atop sub is adapted to be fitted 
: onto the end of a drill string, not shown. This 

10 top sub has a threaded counterbored section 2 
which is adapted to receive the upper-end of a 
hollow stem 3. The lower end of this hollow 
stem 3 has a flanged lower endportion 35:which 
in contour comprises a convex surface 36, a 

5 tapered surface 32 and at the lower extremity 
another convex surface 33. This flanged end 
35-also has an axial counterbore 34 therethrough. 
The tool has a hollow body 4 which is adapted 
to receive a deflecting bit 7 at the end thereof. 
The upper end of the body is enlarged and 

: the enlargement has an internally taper threaded 
section 2 at the mouth thereof, and a tapered 
section 3 of a taper to correspond with the 
itapered section 32 of the flange 35, and a seat 

.25 6 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 rests in the seat 6 and which is 
adapted for contact with the convex surface 33 
of the flange 35 and by the retainer nut 3 which 
has an internally dished portion 49 adapted for 
"contact with the convex.surface 36 of the flange 
35, the retainer nut being externally taper 
threaded to be threaded into the threaded portion 
*2 of the body4. 
A Wash pipe 8 is threaded into the threaded 

upper portion 9 of the bore 4 of the body 4 
and this wash pipe has a flanged seat Othereon 
to receive a pack-off cup which forms a 
flexible Seal between the wash pipe 8 and the 
Counterbored surface 34 of the stem 3. The 
retainer nut 3 is shown having a bore .43 and 
a counterbore 44 therethrough, the bore - 43 be 
ing of slightly larger diameter than the shank 
fi5 Gf the Stem 3 to permit tiltability therebe 
itween. - 

Prior to assembling the top sub and the stem 
3 a torsion spring 47 is installed over the stem 
shank 45 and is connected to the retainer nut 
3 by means of the pin f6 which is threaded 
through the walls 46 of the nut so that the 
*end of the pin may be pressed into the spring 
anchor' which is rigidly connected, as by weld 
ing, to the lower end of the torsion spring 7. 
The upper end of the torsion spring it is rig 
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idly connected to a hemispherical button 8 
which fits into a concave surface 8 of a take-up 
ring 9, the take-up ring being countersunk from 
the lower side so as to provide a bore 49 adapted 
to permit limited lateral motion to the torsion 
Spring . The pitch of the torsion spring 7 
may thus be regulated by the degree of inter 
threading between the top Sub and the Stein 
3. A set, Screw fixes the ring 9. 
A shroud sleeve 3 having internally threaded 

Section 3 is adapted to be threaded over an ex 
ternally threaded portion 5 of the top sub , 
and this Shroud extends down Wardly to protect 
the torsion spring T. This sleeve 3G terminates 
downwardly in a dished portion 5 of a concavity 
similar to the convex surface 52 of the retainer 
nut 3 and this construction permits the shroud 
sleeve 3 not only to protect the torsion spring 

but the ball and socket connection hereinbe 
fore described between the stem 3 and body 4. 
A protective sleeWe 5 is also provided to en 

case the softer metallic material of the upper 
portion of the body 4. This protective sleeve 
5 forms a dovetail connection 54 with the body 

at the lower end thereof and the upper end has 
the Sane taper 55 thereon as has the shoulder 
4 which forms the upper end of the body 4. 
The shank 57 of the body 4 has a turned-down 

externally threaded Section 5 thereon centraliy 
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 4 
and this sleeve forms the Support on Which are 
mounted ful gauge blades 29. 
The flanged end 35 of the stern has cylin 

drical driving keys 2 (best shown in Fig. 2) 
loosely fitted thereinto on diametrically opposite 
sides theireof. 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 2 
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 fanged end 35 of the stem 
3. The body head 60 has slots 28 and 27 therein 
to receive the wear lugs 23 of the keys 2 . These 
slots 26 and 2 have legs 64 and 65 respectively 
Which open upwardly into the shoulder it and 
which extend downwardly to substantially near 
the lower end of the protective sleeve 5. The 
body head 68 also has a slot 28 therein with a leg 
66 which opens upwardly into the shoulder 4 
and which extends downwardly to substantially 
near the lower end of the sleeve 5. 
The slots 26 and 27 also have generally hori 

zontally extending legs 75 and S therein which 
terminate in recesses 68 and 69 designed to re 
ceive the semi-circular faces of the Wear lugs 
23. The slot 28 also has a horizontally extending 
leg which terminates in a semi-circular shaped 
recess 2 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 slots 26, 2 and 28 are formed 
only in the body head 6 and not in the sleeve i5 
which protects the interior elements of the body 
and stem assembly from debris entering from the 
bore of the Wel. 1 

As shown in Fig. 3, the axes of the recesses 68 
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4. 
and 69 are located vertically above the axis of 
the recess 2. 
The torsion spring T is formed to exert a 

counter-clockwise torque, as viewed from above, 
which acts through a spring anchor 47 against 
the walls of the recess 73 in the shoulder 4 of 
the retainer nut 3. This force acts through the 
retainer nut 3 to pivot the whole sten 3, and the 
elements assembled thereon, in a counter-clock 
wise direction, around the modified ball and 
socket or knuckle joint connection between the 
stem 3 and body 4. This torsional movement is 
arrested when the orienting pin 25 is in abutment 
With the recess 2 of the slot 28, and the faces 

of the wear lugs 23 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 7 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 tilt 
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 Con 

mence drilling, the orienting pin 25 is noved 
clockwise out of the recess T 2 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 63 and 65, and Still fur 
ther rotation commences rotating together both 
stem 3 and body A so that the bit commences 
driling 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 6 of the slot 28 moving up and down 
about the pin 25 without the pin abutting the slot 
Wals. The knuckle joint connection between 
stem 3 and body 4, and the configuration of the 
slots 26, 2 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 defection is predetermined, and the 
means and method of this invention provide for 
yieldably locking the tool in this position against 
the force 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 
bores 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 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 Saline transverse 
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 
iock such keys and pin in Such horizontal legs 
whereby such tool is yieldingly locked in a der 
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 a 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 
yieldably 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 receiving slots thereby 
Serving to transfer drilling rotation from the 
Sten 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 

6 
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. 

5 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, 

10 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 

l6 lock said keys and pin in said lateral legs thereby 
yieldingly locking such knuckle joint in deflected 
position. 

7. A driving and orienting lock for deflecting 
tools comprising, a body having a socket at one 

20 end and adapted for connection to a bit, said 
Socket having interconnecting lateral and lon 
gitudinal slots, a stem adapted for connection to 
a drill String, a ball element at the end of the 
Stem and insertable within said socket thereby 

25 providing a ball and socket connection between 
the body and stem, lugs about said ball element, 
Said slots 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 

80 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 

35 orienting lock in deflecting position. 
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