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3,092,188 
DRECTIONAL BRILLENG TOOL 

Ralph J. Farris and James M. Taylor, New Iberia, La., 
assignors to Whipstock IHG, Midland, Tex” a corpora 
tion of Texas 

Filed July 31, 1961, Ser. No. 129,293 
19 éllaims. (Cl. 175--76) 

This invention relates to well drilling implements, and 
more particularly to means for deviating a drill in a de 
sired direction during the forming of a well bore. 

This application is a continuation-in-part of our co 
pending application Serial No. 14,362, ?led March 11, 
1960 now abandoned. 
The use of rotary equipment to drill a well, such as 

an oil well, is well known. One of the problems faced by 
well drillers using rotary equipment is to maintain the 
well bore in alignment with a predetermined, or desired, 
path into the earth. Most commonly the path is vertical 
with respect to the surface of the earth and as straight 
as possible. There are instances where the well is bore-d 
into the earth at an angle from the vertical. 
The path of the drill bit which forms the well bore 

frequently is not straight for various reasons, as for 
example, because the various layers of earth through 
which it passes are at an inclination to the path of the 
drill bit and also they are of di?erent hardnesses. Obvi 
ously, the drill bit follows the line of least resistance, 
making its path tortuous and resulting in a crooked well 
bore. 

Efforts to provide a straight hole have included sus 
pending most of the weight of the drill string from the 
surface support works and incorporating massive drill 
collars immediately above the drill bit in the drill string 
to provide adequate unsuspended weight on the drill bit 
so that it will cut properly. The use of drill collars has 
reduced ‘but not eliminated the crookedness of the well 
bore produced, but creates an additional problem. The 
drill string has sui?cient ?exibility that the weight of 
the drill collars will urge that part of the drill string 
adjacent the drill collars toward a position resting against 
the wall of the well bore. Because of the great weight 
of the drill collars, considerable force is present to urge 
the drill string toward the wall of the well bore. Prior to 
this invention this force has not been put to a useful pur 
pose. 

I-ieretofore the deviation of a drill bit from an estab 
lished path, as for hole straightening, or in directional 
drilling, has been largely accomplished by controlling 
both the speed of rotation and the weight on the bit. 
While operators have developed high skills in this re 
gard, there has long existed a need for apparatus that can 
produce an actual force tending to push the drill bit in 
a desired direction as the drilling proceeds by pushing 
between the wall of the well bore and the drill string 
adjacent to the drill bit. 

It is therefore an object of the present invention to 
provide a directional drilling tool which utilizes the 
vforces that urge the drill string toward a position resting 
against the wall of a well bore to produce a force acting 
on the bit of an amount and in a direction to control the 
course of such well bore. 
Another object is to provide a directional drilling tool 

which utilizes the forces acting to urge the drill string 
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toward the well wall to provide and apply a force on 
the drill bit to maintain the course of a well bore on a 
straight predetermined path in the earth. 

Another object is to provide a directional drilling tool 
that de?ects the drill bit on the drill string in a desired 
amount and direction to produce a straight and vertical 
well bore in the earth regardless of the inherent tendency 
of the drill bit to follow the line of least resistance 
through the various layers of the earth. 

Another object of the invention is to provide a novel 
and improved deviating attachment for a well drilling 
rig, the attachment being simple in construction, being 
easy to install in a well drilling assembly, and providing 
a means for de?ecting the course of a well bore hole in 
a desired direction in an accurate and reliable manner. 
A further object of the invention is to provide an im 

proved directional well drilling attachment which is 
adapted to be connected between a drill string and a drill_ 
ing bit, the attachment being relatively inexpensive to 
manufacture, being durable in construction, and enabling 
a well bore to ‘be deviated in a desired direction in a 
simple and e?icient manner and without the necessity of 
creating a sharp or rapid bend in the hole being drilled. 
A still further object of the invention is to provide an 

improved directional well drilling attachment for devi 
ating a well bore in a desired direction or at a desired 
angle, the attachment involving relatively simple parts, 
being easy to assemble, and enabling a drill hole to be 
deviated without the necessity of subsequent reaming or 
of performing other costly and time-consuming opera 
tions. 

Other and further objects will appear as the descrip 
tion proceeds. 

In the drawings which are to be read in conjunction 
with the instant speci?cation and which constitute a part 
thereof, and wherein the same parts will be designated 
by like numerals in the various views: 

FIG. 1 is a perspective view, partly in cross section, 
of an assembled deviating attachment for use with a 
well drilling rig, in accordance with the present invention; 

FIG. 2 is a perspective view of the components of 
the assembled attachment of FIG. 1, said components 
being shown in separated position; 
FIG. 3 is a vertical cross sectional view taken through 

the lower portion or" a bore hole containing a drilling 
string and bit provided with the directional attachment 
of FIGS. 1 and 2; 
FIG. 4 is an enlarged cross sectional view taken on 

the line 4—4 of FIG. 3; 
FIG. 5 is an enlarged cross sectional view taken .on 

the line 5—5 of FIG. 3; 
FIG. ‘6 is an enlarged cross sectional view taken on the 

line 6-6 of FIG. 3; 7 
FIG. 7 is a cross sectional view taken on the line 7-7 

of FIG. 6; 
FIG. 8 is a cross sectional view taken on the line 8—8 

of ‘FIG. 6. - 
FIG. 9 is a cross sectional view taken through the 

lower portion of a well bore and illustrating in eleva 
tion a drill string with a second embodiment of the de 
vice of the present invention made up adjacent the drill 
bit; 
FIG. 10 is a view on an enlarged scale of the upper 

portion of the device shown in FIG. 9; 
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FIG. 11, is a. vertical sectional view on an enlarged 

scale, with parts broken away, of the device shown in 
FIG. 9; 

FIG. 12 is an enlarged section taken along line 1'2—12 
of FIG. 9; 
FIG. 13 is an enlarged section taken along line 13-13 

of FIG. 9; and 
FIG. 14 is a schematic projection illustrating the angu 

lar arrangement of the abutment means and the power 
transmitting connections therefor, of the device shown 
in FIG. 9. 
On viewing FIG. 3, it will be apparent that the un 

suspended weight of the drill String 15, usually one or 
more massive drill collars located ‘immediately above the 
drill bit 16, provides forces ofplarge magnitude which 
tend to urge the drill string 15 toward a position resting 
against the wall 40 of the well bore at a location spaced 
from the bit 16; Where the bore hole is non-vertical, the 
drill string rests against the so-called “low side” of the 
bore hole. The devices v11 and 11’, constituting embodi 
ruents of the present invention, are adapted to be inter 
.connected between drill ‘string 15 and drill bit 16 and 
have structural arrangements to utilize these forces to 
achieve the objects heretofore enumerated and other ob 
jects which will become apparent as the description pro 
‘ceeds. 

Referring to FIGS. 1 through 8 of the drawings, 11 
generally designates a 'bore deviating attachment for a 
drilling rig, in accordance with the present invention. 
The bore~deviating attachment 11 comprises an elon 

gated tubular main body 12 which is provided with the 
reduced threaded male top portion 13 and with the in 
ternal threads 14 at its bottom end, whereby the body 
‘may be attached between a drill-string 15 and a conven 
tional drilling bit 516 in the manner illustrated in FIG. 3. 

threadedly engageable in the internally threaded bottom 
end of the lowermost tubular member 18 of the drill 
string 15, and the externally threaded reduced male top 
portion 17 of the drilling bit 16 is threadedly engageable 
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‘As shown, the reduced threaded male top portion .13 is 

40 
with the internal threads 14 at the bottom end of body 12. f: 
The tubular body 12 is of substantial length and is 

formed with a longitudinal groove 19 which is provided 
at its top and bottom with respective generally semi 
cylindrical bearing seats 20 and 21 and with additional 45 
generally semicylindrical bearing seats 22, 23 and 25 
aligned with the top and bottom bearing seats 20 and 
21. The bearing seats 20 and 22 are spaced vertically 
to de?ne a transversely extending arcuate groove 26, and 
the lower pair of bearing seats 25 and 21 are likewise 

groove .19. The transverse arcuate grooves 26 and 27 
are of substantial depth, as shown in FIGS. 4 and 5. . 

Designated at 28 is a longitudinally extending shaft 
‘member which is rotatably mounted in the respective 
semicylindrical bearing seats 20, 22,23, 25 and 21. The 
shaft 28 is rotatably supported in the groove by detach 
able, cylindrically recessed retaining plates 29 to 33 which 
are received in suitable recesses provided in the body 12 
on opposite sides of the respective bearing seats 20, 22, 
23, 25 and 21, as is clearly shown'in FIG. 2. The shaft 
retaining'plates 29 to 33 are arcuately curved at their 
outer surfaces so as to conform with the arcuate curvature 
of the main body 12, and whereby the plates 29 to 33 
are substantially flush with the external surface of main 
body 12 when the plates are fastened in retaining rela~ 
‘tionship with respect to the shaft 28. ' 

Rigidly secured to the top portion of the shaft member 
28 is the arcuate arm 34 which is substantially received 
and contained within the recess 26 and which is provided 
at one end portion thereof with the outwardly extending 
arcuate abutment block member 35. As shown in FIG. 
4,' the arcuate arm 34 is rotatable in the recess 26 and 
the abutment block member 35 projects outwardly from 
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the recess so as to be engageable by the inside surface 40 
of the well bore for a purpose presently to be described. 
The body 12 is formed on opposite sides of the trans 

versely extending recess 26 with the centering ribs 41 and 
42, said ribs being smoothly arcuately curved and in 
creasing in radius toward the recess 26, as is clearly 
shown in FIG. 4. A further guide rib 43' is provided 
on the body 12 diametrioally opposite the shaft element 
28, the arcuate ribs 41 and 42 being spaced symmetrically 
on opposite sides of the longitudinally extending guide 
rib 43. The ribs 41, 42 and 43 are of substantial length, 
and as shown in FIGS. 1 and 2, extend longitudinally so 
as to be at least coextensive with the portion of the body 
12 containing the retaining plates 29 and 30. 

Additional arcuate guide ribs 44 and 45 are provided 
on the intermediate portion of the body 12, said ribs 
being respectively aligned with the arcuate ribs 41 and 42, 
as is clearly shown in FIG. 2. Additional arcuate guide 
ribs 46 and 47 are provided on the lower portion of body 
‘12, being substantially coextensive with the longitudinal 
surface portion of body 12 containing the'retaining plates 
32 and 33, and being spaced on opposite sides of the 
transverse arcuate groove 27. The arcuate centering ribs 
.46 and 47 are respectively longitudinally aligned with the 
ribs 44 and 45 provided on the intermediate portion of 
body 12. ' 

As shown in FIG. 3, a plurality of intermediate shaft 
retaining plates 31 may be provided, depending upon the 
length of the attachment employed, and the intermediate 
guide ribs 44 and 45 are located between the lowermost 
of the intermediate retaining plates 31 and the lower arcu 
ate guide ribs 46, 47. ' 
The guide ribs 41, 42, 44, 45, 46,’ 47 are of constant 

cross sectional area but are tapered arcuately away from 
‘the side of the body 12 containing the longitudinal 
groove 19. 

Rigidly secured to the lower portion of the shaft mem 
ber 28 and disposed in the transverse arcuate groove 27 
is the arcuate arm 50 which is provided at its opposite 
end portions with the outwardly projecting abutment 
blocks 51 and 52, which are similar in shape to the abut 
ment block ‘35 provided on the upper arcuate arm 34. 
The transverse groove 27 is of substantial depth, and as 
shown in FIG. 5, allows the arm 50 to rotate therein to 
positions wherein either the block 51 or the block 52 
projects from the body 12, namely, extends past the cen 
tering rib 46 and 47. As will be presently explained, 
with the abutment block on the arm 34 located in the 
manner speci?cally illustrated, operation of the drilling 
rig will cause shaft 28 to rotate in a clockwise direction, 
as viewed in FIGS. 4 and 5, causing the block 52 to be 
projected vfrom the body 12, and causing said block 52 
to engage the inside surface 40 of the bore hole in a 
manner to develop a reaction tending to deviate the drill 
ing bit 16 to. the left, as viewed in FIG. 5, namely, in a 
direction opposite to the direction in which the block 
member 52 projects. 

Similarly, if the abutment block on the arm 34 were 
positioned at the right end portion of the arm instead of 
the left end portion, operation of the drilling rig would 
tend to cause the shaft member 28 to rotate in a counter 
clockwise direction, as viewed in FIGS. 4 and 5, causing 
the block member 51 to be extended from the body 12, 
and developing a reaction responsive to the thrustof said 
block member which would tend to cause the drilling 
bit 16 to be moved to the right, as viewed in FIG. 5, 
namely, in a direction opposite to the direction in which 
the block member 51 projects. 

In drilling an inclined bore hole, such as that illustrated 
in FIG. 3, it is frequently desired to deviate the bore hole 
either in one direction or the other. By employing an 
attachment 11 in the manner illustrated, the bore hole 
'may be deviated either to the left or the right, depending 

75' 
upon the location of the abutment block member 35 on 
the upper arcuate arm 34. Thus, if it is desired to devi— 

“ it 
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ate the bore hole to the left, as viewed in ‘FIG. 5, the 
block member 35 on the upper arm 34 will be located in 
the position illustrated, namely, at the left end of the 
arm 34. As above explained, the operation of the drill 
ing rig, namely, the reciprocation accompanied by clock 
wise rotation thereof causes the abutment block 35 to 
engage the surface of the bore hole 4A}, with the device 
resting on the surface of the bore hole in the manner 
illustrated in FIG. 3, so that the shaft 28 is rotated in a 
clockwise direction, as’ viewed in FIG. 5. Each time that 
the block member 35 engages the subjacent surface of 
the bore hole 44} as the rig is operated, the block 35 trans 
mits a thrust through the arm 34 to the shaft 23 which 
causes shaft 28 to rotate in a clockwise direction, as viewed 
in FIG. 4. The thrust continues until the block member 
35 reaches the inner end of its rotation, namely, reaches 
‘a position wherein it is substantially flush with the cen 
tering rib 41 adjacent thereto, as shown in FIG. 4. The 
clockwise rotation of the shaft member 28 projects the 
block member 52v of the lower arm 50 outwardly into 
engagement with the subjacent surface of the bore hole, 
applying a thrust to said surface which develops a reac 
tion on the lower end of the drill string which is directly 
transmitted to the drilling bit 16 and which tends to urge 
the drilling bit in a direction opposite to the direction of 
projection of the block member 52, namely, toward the 
left, as viewed in FIG. 5. Thus, the bore hole is deviated 
in the desired direction, namely, to the left, as viewed in 
FIG. 5. 

Similarly, if it is desired to deviate the bore hole to the 
right, the block member provided on the arm 34 would 
be located at its right end portion, as viewed in FIG. 2. 
The degree as well as the direction of deviation may 

be controlled by employing block members 35, 51 and 
52 of suitable thickness. Thus, the shaft 28 and the 
arms 34 and 50 may be readily removed to change the 
‘block members carried on the arms, since the retaining 
plates 29 to 33 are easily detached from the body 12. 
As shown in FIGS. 4 and 5, the respective arcuate arms 

34 and 50 are centrally secured to the shaft member 28, 
and said arms preferably subtend an angle of approxi 
mately 90 degrees with respect to the central axis of the 
tubular body 12. Thus, the block member 35 is separated 
from the opposing block member 52 of the lower arm 50 
by an angle of approximately 90 degrees with respect to 
the axis of the device. This is shown by way of illustra 
tion, but when desired the length of arms 34 and 5%} may 
be varied and the moment arm for block 35 to the shaft 
23 may be different than the moment arm for block 51 
or 52 so that the force transmitted by the power trans 
mitting connection between the abutment means is of ‘a 
proportion different than 1 to l and the vangle of applica— 
tion of the force is also different from that illustrated. 
As if further shown in FIG. 8, the block members are 

detachably secured to the arms, for example, by fastening 
so ews 61}, so that the block members may be readily re 
moved for replacement by other desired block members 
for the purpose above described, namely, to change the 
degree of deviation, or change the direction of deviation 
in connection with the block member employed on the 
upper arcuate arm 34. 

it is seen that there is provided upper abutment means 
35 and lower abutment means 51 or 52, as the case may 
be, for engagement with the wall of a well because of 
their projection outwardly of the periphery of the body 
12. The force on the abutment means 35 tends to move 
it inwardly, generally toward the longitudinal axis of the 
body and is transmitted through the power transmitting 
connection of the arcuate arms 34 and 59, and the shaft 
28 to the lower abutment means 51 or 52, as the case may 
be, forcing it against the well bore wall with a force, the 
magnitude of which is responsive to or is a function of 
the force with which that part of the apparatus supporting 
the abutment means 35 is urged toward the well bore wall. 
Thus, a positive force is applied to the body 12 just above 
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6 
its connection to the bit, to urge the bit in a prescribed 
direction. 
The second embodiment, shown in FIGS. 9 through 14, 

illustrates the application of the principle of this inven 
tion to a device having an hydraulic means for trans 
mitting the forces or power between the upper and lower 
abutment means. This version of the invention has sev~ 
era-l advantages over the mechanical embodiment of 
FIGS. 1 through 8. While it may be employed with but 
a single upper abutment member and lower abutment 
member, the hydraulic version lends itself peculiarly to 
the utilization of a plurality of abutment members in both 
of the upper and lower abutment means. Further, it is 
of advantage in that the angular placement of each abut 
ment member of the upper abutment means, relative to 
its corresponding abutment member of the lower abut 
ment means, may be selected without in anywise affecting 
the ratio of the deviating force to the force applied to 
the tool through the upper abutment member. Also, by 
the expendient of using different pressure areas in the 
pressure responsive members of the upper and lower abut 
ment means, the ratio of the deviating force to the force 
applied to the tool may be changed regardless of the rela 
tive angular disposition of corresponding abutment mem 
bers of the upper and lower abutment means. 

Because of the possibility of using several abutment 
members in both the upper and lower abutment means, 
the device of this embodiment is especially adapted for 
use as a hole straightener to maintain a vertical hole, 
where the corrective deviation is from an off vertical 
hole to a vertical hole. 

This embodiment utilizes an elongated body 111 con 
nectable between a drill bit 112 and upper drill collar or 
other drill stem member 113. In this embodiment each 
of the upper and lower abutment means is made up of 
three abutment members 114 which may be rollers, or 
other forms adapted to ride over irregularities in a well 
bore wall, but, of course, this number may be varied. 
These rollers have a mounting upon the body 111 which 
permits their movement from a position outwardly be 
yond the periphery of the body to a retracted position 
nearer to the longitudinal axis of the body. This mount~ 
ing is best seen in FIGS. 11 and 12, and is the same for 
each abutment member of both the upper and lower abut 
ment means. 

The mounting for each abutment member includes a 
longitudinal groove 115 formed in the body to receive the 
rollers and pressure responsive means on which the 
rollers are mounted. This arrangement may include the 
cylinders located. adjacent the ends of rollers 114 with 
pistons 116 pivoted to the ends of shafts 117 which ex 
tend through the rollers. The cylinders are preferably 
formed by pressing sleeves 118 in recesses formed in the 
body and seals 119 seal between the piston and cylinders 
to retain the hydraulic ?uid of the system. Cross pieces 
12%, secured to the body, may be used to limit the out 
ward movement of the rollers. Other forms of pressure 
responsive means and seals may be employed, such as, 
for example, diaphragms, bellows or the like. 
To correlate the abutment members of the upper and 

lower abutment means each of the upper abutment mem 
bers has an hydrauhc power transmitting connection with 
selected ones of the abutment members of the lower abut 
ment means. In the preferred embodiment illustrated, 
each upper abutment member is connected in this man 
ner to the abutment member of the lower group that is 
located approximately 180° therefrom with respect to 
the longitudinal body axis as a center. This is illustrated 
schematically in FIG. 14 where the upper means T—1 
shown at 0° is connected by a conduit to the lower abut 
ment member B-l located at 180°. Upper member T-2, 
located at 120°, is connected to the lower abutment mem 
ber B-Z, located at 300°. The upper abutment member 
T-3, located at 240°, is connected to the lower abut 
ment member B-S, located at 60°. 
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The ?uid connections between the corresponding abut 
ment members of the upper and lower group include the 
passages 121 communicating with the inner ends of cyl 
inders ,11S7and conduits 122 which communicate with 
passages 121 which in turn communicate with inner ends 
of cylinders 118 associated with the lower abutment 
members. , 

To accommodate the conduits 122 suitable grooves are 
formed in the periphery of the body 111 and preferably 
a single longitudinal groove 124 houses each of the three 
conduits 122 over most of the extent of the body resid 
ing between the upper and lower abutment means. An 
nular grooves 125 provide a means for conducting each 
conduit 1122 to the groove 124. The purpose of the 
grooves is, of course, to protect the conduits from dam 
age during insertion of the device into a well bore, with 
drawal of the device from the well bore or rotation of 
the device in the well bore. 
The area of the piston 116 for each single abutment 

' member should be the same, but this area may bedi?’er 
ent for abutment members of the upper and lower abut~ 
ment means in order to vary the ratio of the deviating 
force to the force applied to the upper abutment means. 
The piston area, if desired, may even be different for 
the abutment members of the upper group or the lower 
group whereby the resultant deviating force may be 
varied during rotation of the device in drilling, as an 
added control over the direction of the deviated path to 
be drilled. 

Inoperation, the device of this embodiment is much 
the same as that of the other embodiment, where only a 
single upper and a single lower abutment member are 
used, although the angular disposition thereof may be 

10 

20 

varied through a greater range thereby giving greater . 
control over the direction of application of the deviating 
force to a drill bit. However, where a plurality of abut 
ment members are used in each of theupper and lower 
groups, a deviating force is applied to the bit over a much 
longer period of any given rotational cycle of the bit 
while the upper abutment means are being forced against 
a bore hole wall. This more nearly constant application 
of a deviating force while the device is o? vertical, is of 
particular bene?t in enabling an operator to drill a more 
nearly vertical hole. 

Whenever one of the upper abutment members is 
forced against the wall of the bore due to the weight of 
the drill collars or otherwise, a force that is responsive 
thereto is imparted by the lower abutment member that 

'is connected thereto, to the drill bit to tend to deviate 
. it, because the lower member is urged against the wall 
of the well bore by the hydraulic ?uid. The ?uid work 
ing through the medium of the pressure responsive means 
transmits the forces between the connected ones of the 
abutment means. By having larger area pressure respon 
sive members for the lower abutment means, the deviat 
ing force is greater than the force applied to the upper 
members, but the magnitude of the movement of the 
lower abutment means outwardly from the periphery of 
the body is reduced. However, inasmuch as the bit will 
not move abruptly laterally, this reduced amount of 
movement may frequently be tolerated. The reverse is 
true if the pressure responsive members of the upper 
abutment means are larger. A similar adjustment of the 
relative magnitude of the deviating force and the force 
applied to the upper abutment means is obtained in the 
all mechanical tool by selecting the proper relative lengths 
of moment arms on which the abutment blocks are 
mounted. 
From the foregoing it will be seen that this invention 

‘is one well adapted to attain all of the ends and objects 
,hereinabove set forth, together with other advantages 
which are'obvious and which are inherent to the appara 

.tus. 
It will be understood that certain features and subcom 

binations are of ‘utility and may be employed Without refer 
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8 
ence to other features and subcombinations. This is con 
templated by and is within the scope of the claims. 
As many possible embodiments may be made of the 

invention Without departing from the scope thereof, it is 
to be understood that all matter herein set forth or shown 
in the accompanying drawings is to be interpreted as il 
lustrative and not in a limiting sense. 
The invention having been described, what is claimed 

is: a , 

l. A well drilling device comprising, a tubular body 
adapted to be made up in a well drill string above but 
adjacent a ‘hit, an upper abutment member and a separate 
lower abutment member, means mounting each of said 
members on the body for rotative movement with the body 
and for movement between a position outwardly of the 
periphery of the body to a retracted position nearer to the 
longitudinal axis of the body, and connecting means for 
said members for moving the upper member from its 
outermost position toward its retracted position and simul 
taneously moving the lower member from its retracted 
position toward its outermost position and vice versa. 

2. A device for deviating a well drilling bit compris 
ing, an elongated body adapted to be made up in 'a drill 
string adjacent the drill bit, a sensing means carried on 
the 'body for rotation with the body and spaced longitudi 
nally from the drill bit, said sensing means interposed be 
tween the side wall of the well bore and the body for 
producing a force responsive to the force with which the 
drill string is urged toward a position resting against the 
side wall of the well bore, displacing means separate from 
the sensing means and carried on the body for rotation 
therewith and interposed between the side wall of the 
Well bore and body and engageable with the wall of the 
well bore, said displacing means spaced more closely to 
the drill bit than the sensing means for laterally displac 
ing the drill string in the well bore adjacent the drill bit 
upon activation by a force applied thereto, power trans 
mitting means carried by the 'body connecting the sensing 
means to the displacing means to apply the responsive 
force produced by the ?rst mentioned means to the second . 
mentioned means to urge it in a direction to engage the 
wall of the wellbore to thereby tend to deviate the path 
of the drill bit. 7 

3. A device for deviating a well drilling bit comprising, 
an elongated body adapted to be made up in a drill string 
adjacent a drill bit, separate abutment means carried in 
longitudinal spaced relationship on the body and each 
such means interposed between the body ‘and the well 
bore wall, means mounting said abutment means on the 
body for rotation with the body and ‘for to and fro move 
ment relative to the longitudinal axis of the body for en 
gagement with the wall of the well bore, power trans- ' 
mitting means carried on the body connecting said abut 
ments for concomitant movement but in the opposite 
directional sense with respect to the ‘body axis, so that 
movement of the abutment means most remote from the 
drill bit toward the body axis causes the lowermost abut? 
ment means to move outwardly from the axis of the body 
into position to engage the Wall of a well bore, in use, to 
provide a tendency to deviate the path of a drill bit. 

4. A device ‘for deviating a well drilling bit comprising, 
an elongated body adapted to ‘be made up in a drill string 
adjacent a drill bit, an upper abutment means mounted 
for rotation with the body and for movement with respect 
to the body for varying degrees of projection beyond the 
periphery of the body for engagement with the wall of a 
well, a lower abutment means separate and spaced from 
the upper abutment means and mounted for rotation with 
the body and for movement with respect to the body for 
varying degrees of projection beyond the periphery of 
the body for engagement with the wall of a well, and 
means providing a power transmitting connection between 
the upper and lower abutment means to correlate their 
relative degrees of projection so that the retraction of the 
upper means toward the periphery of the body will project 
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the lower means thereby tending to deviate the path of ya 
drill bit. 

5. The device of claim‘ 4 wherein the lower abutment 
means has a predetermined angular displacement about 
the ‘axis of the body with respect to the upper abutment 
means whereby the tendency to deviate the bit is in a pre 
determined direction. 

6. The device of claim 4 wherein the means providing 
the power transmitting connection between the upper and 
lower means includes a shaft journaled in the body and 
having moment arm connections with both the upper and 
lower means. 

7. The device of claim 4 in which the power trans 
mitting means is hydraulic. 

8. The device of claim 4 in which the power trans 
mitting means comprises an hydraulic cylinder positioned 
on the body adjacent each of said abutment means, a 
piston mounted for reciprocation in each cylinder ‘and 
connected to the abutment means adjacent thereto for 
movement simultaneously in unison therewith, and with 
a ?uid conduit in the body extending between and inter 
connecting the hydraulic cylinders associated with the up 
per and lower abutment means. 

9. A device for deviating a well drill bit comprising, 
an elongated body adapted to be made up in a drill string 
adjacent a drill bit, an upper and a lower abutment means 
separate from each other, means mounting said abutment 
means in longitudinal spaced relationship on the side ex 
terior surface of the body for rotation with the body and 
for lateral movement relative to the axis of said body be 
tween an extended position wherein said abutment means 
projects laterally outwardly beyond the periphery of said 
body and toward a retracted position nearer to the body 
axis, power transmitting means carried by the body con 
necting said abutment means for simultaneous proportion 
al lateral movement in opposite lateral directions rela 
tive to the axis of said body, whereby engagement of a 
well wall by one of the abutment means moves such 
means laterally inwardly toward a retracted position, re 
sulting in the other abutment means moving laterally out 
wardly from the body to engage a well wall thereby tend 
ing to deviate the path of the drill bit. 

'10. The device of claim 9 wherein said lower abut 
ment means has a predetermined angular displacement 
about the axis of the body with respect to the upper abut 
ment means whereby the tendency to deviate the bit is in 
a predetermined direction. 

11. The device of claim 9 wherein the means providing 
the power transmitting connection between the upper and 
lower means includes a shaft journaled in the body and 
having moment ‘arm connections with both the upper and 
lower means. 

12. The device of claim 9 in which the power trans 
mitting means comprises an hydraulic cylinder positioned 
on the body ‘adjacent each of said abutment means, a pis 
ton mounted for reciprocation in each cylinder and con 
nected to the ‘abutment means adjacent thereto for move 
ment simultaneously in unison therewith and the body 
provided with a fluid conduit extending between and 
interconnecting the hydraulic cylinders associated with 
the upper and lower abutment means. 

13. A device for deviating a drill bit comprising, an 
elongated body adapted to be made up in a drill string 
adjacent ‘a drill bit, said body having an upper recess and 
a lower recess formed in its side exterior surface and 
said recesses spaced longitudinally from one another on 
the body, separate upper and lower abutment means posi 
tioned in the upper and lower recesses respectively, 
means mounting the abutment means in said recesses for 
lateral movement with respect to the axis of said body, 
and for rotation with the body, said body having formed 
in its exterior surface a groove extending between the 
recesses, power transmitting means mounted in said 
goove, said power transmitting means connecting said 
abutment means for simultaneous proportional lateral 
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movement in opposite lateral directions with respect to 
the axis of said body outwardly beyond the periphery of 
the body whereby when one of the abutment means is 
moved by engagement with a well wall into its recess due 
to that portion of the body being forced thereagainst, the 
other abutment means is moved outwardly from its recess 
to engage a well wall thereby tend-ing to deviate the path 
of the drill bit. 

14. A device for deviating a drill bit comprising, an 
elongated body adapted to be made up in a drill string 
adjacent the drill bit, said ‘body having a longitudinally 
extending groove in its side exterior surface, a shaft, 
journal means rotatably mounting the shaft in said groove, 
an upper abutment means disposed on said body to one 
side of said shaft, a lower abutment means longitudinally 
spaced from said upper abutment means on said body and 
disposed to the opposite side of said shaft, moment arms 
integrally connecting each said abutment means to said 
shaft whereby lateral movement of the upper abutment 
means rotates the shaft to produce a reverse lateral move 
ment of said lower abutment means with respect to the 
axis of said body, said body provided with an upper and 
a lower recess adapted to receive the upper and lower 
abutment means respectively upon their lateral inward 
movement, outward movement of each abutment means 
from its recess projecting such abutment means laterally 
outwardly beyond the periphery of the body whereby en 
gagement of a well wall by the upper abutment means 
moves such means into its recess in the body rotating the 
shaft to move the lower abutment means outwardly from 
its recess in the body to engage a well wall thereby tend 
ing to deviate the path of the drill bit. 

15. A device for deviating a well drilling bit compris 
ing, an elongated body adapted to be made up in a drill 
string adjacent a drill bit, said body having an upper 
hydraulic cylinder and a lower hydraulic cylinder each 
mounted in a ?xed position in the side exterior surface 
of said body, and said cylinders spaced longitudinally 
from one another on the body, a piston mounted for 
reciprocation in each cylinder, separate abutment means 
mounted on each piston for movement laterally with re 
spect to the axis of said body, upon reciprocation of the 
pistons, conduit means interconnecting the hydraulic cylin 
ders associated with the upper and lower abutment means 
for simultaneous proportional movement of the abutment 
means in a manner that movement of one abut-ment 
means toward the axis of said body causes movement of 
the other abutment means away from the axis of the 
body, outward movement of each abutment means project 
ing such abutment means laterally beyond the periphery 
of the body whereby engagement of a well wall by one 
of the abutment means tends to move such means toward 
the body axis and to move the other ‘abutment means out 
wardly from the body axis to engage a well wall and 
thereby tending to deviate the path of the drill bit. 

16. A device for deviating a well drilling bit compris 
ing an elongated .body adapted to be made up in a drill 
string adjacent the drill bit, a plurality of upper abut 
ment means spaced circumferentially about the side ex 
terior surface of the body and a plurality of lower abut 
ment means spaced circumferentially about the side ex 
terior surface of the body in longitudinal spaced relation 
ship thereon from the upper abutment means, said abut 
ment means being separate from each other, means mount 
ing said abutment means on said body for rotation with 
the body and for movement relative to the axis of said 
body between an extended position wherein said abutment 
means project outwardly beyond the periphery of the 
body and toward a retracted position near to the body 
‘axis, power transmitting means carried by the body con 
necting each of said upper abutment means to at least one 
of the lower abutment means for their simultaneous pro 
portional movement in opposite directional senses relative 
to movement toward or away from the body axis, where 
by in use engagement of a well wall by one of the abut 
ment means causes the other abutment means connected 
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thereto to move outwardly from the‘body axis to engage 
a Well wall to produce a force tending to deviate the path 
of the drill bit. 

17. The ‘device of claim'16 in which the power trans 
mitting means is an hydraulic means. 

18. The device of claim 16 in which the number of 
abutment means in the upper group is the’ same as that 
in the lower group and each abutment means of the 
upper group is hydraulically interconnected to an abut 
ment means of the lower group that is angularly disposed 
therefrom relative to the ‘body axis as a center to provide 
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a tendency to deviate the drill bit in a hole straightening 
sense. 

- ‘19. The device of claim 18 in which each abutment 
means of the upper ‘group is connected to the abutment 
means of the lower group that is most nearly arranged 
v180" therefrom. 1 
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