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. The present invention relates to a well tool for posi 
tionmg a drill string laterally relative to a well bore. 

In the drilling of wells by the rotary method, it is gen 
erally desirable to drill a straight hole and to drill the well 
as quickly as possible. It is, therefore, desirable to main 
tam the proper amount of weight on the drill string in 
order to feed the pipe into the hole at the proper rate 
commensurate with the type formation being drilled. In 
formations that might cause the bit to drill away from the 
vertical, it is necessary to have less weight on the drill 
bit to try to maintain reasonable vertical angular limits 
to the hole. However, even if less weight is used on the 
drill bit, it still may tend to drift oil its desired course. 
For example, if the maximum desirable deviation desired 
or allowable under a drilling contract is 5°, and if, by 
measurement means well known in the art, it is deter 
mined that the drill bit has drifted 4° 01? the predeter 
mined course, and if even though stabilizers and light 
weight on the drill bit do not prevent the drill bit from its 
continued course of drifting, then some means must be 
employed to bring the drill bit back on its course. 
_ The present invention could be employed, and by fac 
ing it in the desired direction in the well bore, the drill 
bit could be kicked over, or pushed over in the desired 
direction causing the hole, or well bore, to come back to 
a more nearly vertical hole. 

Also, if the drill bit is‘fed through a formation at a 
speed not appropriate to the physical character and hard 
ness of the formation, the drill bit may tend to move in 
a deviated direction from the desired path of the well 
bore. If the formation or stratum is hard and too much 
weight is applied to the bit, the bit may tend to drill in a 
plane at right angles to the angle of inclination of the hard 
stratum or it may tend to drill at an angle parallel to the 
stratum if the angle is steep enough. In such cases, the 
present tool could be used to bring the drill bit back on 
its desired course, or direction. 
Of course, in some drilling operations it is desirable to 

intentionally de?ect the well bore from the vertical at a 
predetermined angle and direction. In such cases it may 
be necessary to make several de?ections in order to at 
tain the desired amount of angle in the de?ected well 
bore. Of course, if the desired de?ection angle is at— 
tained by fewer individual de?ections, much time, effort 
and money will be saved in drilling the well bore. The 
present invention is directed to a well tool which is 
adapted to engage the wall of a well bore and may be 
used to position the drill string in a predetermined or 
desired relative or lateral position in the well bore so as 
to purposely change the direction of the well bore, or to 
increase the angle of de?ection in a deviated well bore. 
The invention may be used, therefore, in controlling 

the direction of a well bore to aid in preventing the well 
bore from deviating from the desired course when drill 
ing through a crooked formation or through strata which 
is inclined with respect to the vertical, as previously men 
tioned, thereby overcoming some of the di?iculties of run 
ning light drilling weights when the formation is such 
that heavy weights would normally increase the rate of 
penetration. 
The invention may also be used in lieu of a whipstock 

to change the course of a well bore or it may be also used 
in building up additional angle in a well bore when a di 
rectional well bore is drilled in order to fully de?ect the 
well bore the desired amount with a minimum number 
of separate de?ections. 
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An object of the present invention is to provide a well 
' tool for moving the drill string laterally of the well bore. 
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by providing a member for engaging the wall of the well’ 
bore and then urging the drill string in a predetermined 
direction relative to the well bore. 

Still another object of the invention is to provide a 
well tool for ?tting on the drill string in a well bore, which 
tool may be engaged with the Wall of a well bore for 
urging the drill string laterally of the well bore when the 
tool is actuated. 

Still another object of the invention is to provide a' 
sleeve on a drill string, which sleeve has a longitudinally 
extending slot therein, there being ?uid passage means 
communicating the sleeve with the drill string for con 
ducting ?uid pressure from the drill string to the sleeve 
and a resilient member mounted in the sleeve and cover 
ing said slot whereby application of ?uid pressure in the‘ 
sleeve expands said member outwardly of the slot to en-; 
gage the wall of the well bore and urge the drill string 
laterally relative to the well bore. 

Still another object of the invention is to provide a 
well tool for ?tting on the drill string in a well bore and 
means for orienting the tool in the well bore so that the 
tool may engage the well bore wall to urge the drill string 
laterally of the well bore in a predetermined or desired 
manner. 

Other objects and advantages of the invention will be 
come more readily apparent from a consideration of the 
following description and drawings wherein: 
FIG. 1 is an elevation illustrating the present inven 

tion as being used for aiding in de?ecting a well bore; 
FIG. 2A is a vertical sectional view, partly in eleva 

tion, illustrating the upper portion of the preferred em 
bodiment of the invention; 

FIG. 2B is a vertical sectional view, partly in elevation, 
and is a continuation of 2A illustrating the lower part of 
the tool; 

FIG. 3 is a sectional view on the line 3-3 of FIG. 2A;v 
and 
FIG. 4 is a sectional view illustrating the present in 

vention actuated and the drill string moved to one side 
of the well bore. 

In FIG. 2A the invention is indicated generally by the 
numeral 3 and is shown as including the hollow tubular 
mandrel 4 which is provided with suitable threaded 
means as illustrated in dotted line at 5 for engaging the 
upper end thereof with the drill string and is provided 
with the threaded means 6 at its opposite end for en, 
gaging the drill string illustrated at dotted line 7. The 
mandrel 4 may be of any suitable length without depart 
ing from the scope of the present invention. For pur 
poses of illustration and description only, it will be as 
sumed that the mandrel 4 is twenty feet in length. 
A sleeve 9 is slidably mounted on the tubular mandrel 

4 and is provided with packing 1t) and 11 adjacent each 
end of such sleeve for sealably engaging with the outer 
periphery 12 of the hollow mandrel 4. 
The seal means 10 and 11 may be of any suitable type 

and is shown in the drawings as being of the chevron 
type which is maintained in position by the retainers 13 
and 14 and the hold down nut 15. The above packing 
arrangement permits relative longitudinal and rotational 
movement between the tubular mandrel 4 and the sleeve 
9 as will be more fully described hereinafter, but forms a 
seal between the mandrel 4 and sleeve 9 to provide the 
chamber 17 within the sleeve 9. The hold down nut 15 
on the lower end of the sleeve may be integrally connect 
ed with the clutch element 51, as will be more fully dis 
cussed herein. 
As previously mentioned, the tubular mandrel 4 is hol 

low and, in eifect, is a part of the drill string 7 which is 
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used in drilling the well bore. During drilling opera 
tions, mud ?uid is circulated downwardly through the 
drill string, discharged at the bit and then circulated 
upwardly in the well bore about the drill string. The 
present invention is constructed so as to utilize such pres 
sure ?uid for operation of the present invention. Pas 
sage means 19 in hollow mandrel 4 communicates the 
longitudinally extending passage 20 of mandrel 4 with 
vthe chamber 17 formed inv the sleeve 9 for conducting 
the ?uid from drill string 7 to the sleeve 9. The sleeve 
9 is provided with a longitudinally extending slot 36and 
the member 21 mounted in the sleeve is adapted to move 
outwardly through the slot ‘36 upon the application of 
?uid prsesure in chamber 17 so as to contact the wall 22 
of well bore 23 as shown in FIG. 4. When the member 
21 contacts the well bore wall 22, the drill string 7 is 
urged in an opposite direction or is moved laterally rel 
ative to the well bore 23 as shown in FIG. 4. The mem 
ber 21 is illustrated in the present embodiment as being 
formed of resilient material, such as rubber or the like, 
which expands upon the application of ?uid pressure in 
chamber 17 between sleeve 9 and mandrel 4 whereby 
such member is moved outwardly on one side of and 
relative to the sleeve 9. It seems obvious that other 
modi?cations of the member 21 could be provided so 
that such member moves outwardly of the sleeve 9 to en~ 
gage the well bore wall opposite thereto to move the 
drill string laterally of the well bore, and the illustration 
in the drawings is ‘but one of many which will operate and 
function satisfactorily to accomplish the desired results. 
The resilient member 21 is shown as being provided 

with the enlarged portion 43 which ?ts within the longi 
tudinally extending slot 36 of sleeve 9. The enlargement 
43 has integrally connected therewith the side portions 30' 
of reduced thickness as illustrated in FIGS. 3 and 4, which 
side portions also extend beyond the enlargement 43 at the 
upper and lower end thereof to form end projections as 
shown at 30 and 31 in ‘FIGS. 2A and 2B. 

Suitable means for securing the member 21 within the 
sleeve 9 is shown in the drawings as including the annular 
longitudinally extended retainer 25 which rests on shoul 
ders 26 and 27 at each end respectively of sleeve 9. The 
retainer is annularly recessed as illustrated at 28 to provide 
a space for receiving the side portions 30’ and the end pro 
jectings 30 and 31 of member 21 whereby such member 
is maintained in position in the sleeve 9 between retainer 
25 and the inner periphery 33 of the sleeve 9. 
Such arrangement serves not only to position the resilient 
member 21 within the sleeve 9 but holds the member 21 
relative to the sleeve '9 during expansion thereof. It 
should be further noted that the retainer 25 is provided 
with a longitudinally extending slot or opening 35 which 
?ts adjacent the slot 36 whereby ?uid pressure may be 
applied to the member 21 from chamber 17 to expand 
enlargement 43 against the wall of the well bore. 
The longitudinally extending slot 36 in sleeve 9 has its 

ends 38 and 39 terminating at points spaced from the ends 
of the sleeve 9. If desired, the inner portion 41 of such 
ends may be tapered to accommodate expansion of the 
resilient member 21 without cutting or breaking due to un 
due bending thereof. 

In order to orient the tool in the well bore so that the 
longitudinally extending slot 36 will face in a predeter 

' mined or desired direction, suitable means illustrated gen 
erally at 47 are provided. 

Such means includes the clutch element 48 on mandrel 
4 which is provided with grooves 49 therein which are 
adapted to engage with projections 50 of the clutch ele 
ment 51 on sleeve 9 whereby the drill string and the sleeve 
9 may be rotated as a unit to orient the tool in the Well 
bore. As shown in the drawings, the clutch element ‘51 
may be integrally connected with the'hold down nut 15 on 
thelowerend of sleeve 9. The cooperating grooves or 
surfaces 49 and 50 of each element may be engaged to 
orient the tool in the vwell bore and may then "be dis 
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4 
engaged after the tool has been actuated by relative lon 
gitudinal movement between the drill string in which 
mandrel 4 is connected and the sleeve 9. 

This construction permits the tool and drill string to be 
connected or locked together whereby the tool may be 
oriented to position it in the well bore so as to face slot 36 
of sleeve 9 in a desired direction. Thereafter the pump 
pressure may be increased so that member 21 may be 
urged outwardly through opening 36 to contact enlarge~ 
ment '43 thereof against the well bore wall 22. ‘This 
moves the drill string laterally of the well'bore and also 
positions sleeve 9 so as to allow the drill string and :man 
drel 4 connected therewith to move downwardly to dis 

' engage clutch elements 48 and 51. 
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After the clutch elements have been disengaged, the 
drill string may be rotated to continue normal drilling 
operations. 
While it is believed that the operation of the invention 

is apparent by reason of the foregoing description, to fur 
ther amplify and describe, the operation of the tool will 
be discussed under several conditions. _ , 

If the tool is to be used to aid in maintaining a straight 
hole, or to maintain a hole on a desired course, the man 
drel 4 and sleeve 9 may be connected on the well string 
7 and lowered into the hole. When the tool is to be 
used in this manner, a magnetic section may be placed 
in the sleeve in a predetermined relationship relative to 
the rib 43. Such magnetic portion is illustrated at 70 
and may be aligned with respect to the enlargement so 
that they face in opposite directions. A tool of a well 
known type, which is well known in the art (as shown 
for example in Patent 2,327,658), may be lowered into 
the drill string until it rests on the seat 71 in the hollow 
mandrel 4. Such tool in cooperation with the magnetic 
section 70 determines the high and the low side of the 
well ‘bore. With this information the drill string may be 
rotated so as to face the enlargement 43 of the tool 3 in 
the desired direction. 
Of course, when the tool is originally lowered into the 

well bore, the clutch elements 48 and 51 on the mandrel 
4 and sleeve 9 respectively are engaged and maintain such 
relationship as the tool is oriented in the well bore. By 
increasing the mud pump pressure at the surface of the 
well bore, a greater pressure is built up in the drill string 
than that existing in the well ?uid in the well bore 23 
on the outside of the drill string. This increase in pres 
sure is transmitted through the port 19 to chamber 17 
where it acts upon the member 21 so as to move the en 
largement 43 against the wall of the well bore as illus 
trated at 43' in FIG. 4 of the drawings. 
The engagement of the enlargement 43 of member 21 

with the well bore wall causes the drill string to move 
laterally thereof so that the drill bit on the lower end 
thereof is brought back towards its desired course. The 
drill string may ‘be lowered relative to the sleeve 9 so as 
to disengage the clutch elements 48 and 51 and drilling 
operations continued. 
The amount of travel of the drill string is limited by 

the length of sleeve 9. Port 19 is shown in dotted line 
at 19’ in its initial position when the sleeve 9 and tubular 
member 4 are engaged together by their clutch elements 
51 and 48 respectively. After the enlargement 43 has 
positioned the sleeve 9 so that the drill string can be 
lowered relative ‘thereto, the drill string upon rotation 
continues its normal drilling operations until the port19 
in the mandrel 4 reaches its lowermost position as illus 
trated at 19". To prevent the port 19 from moving by 
packing 11 in the lower end of the sleeve, a collar 72 
may be positioned on the mandrel above the sleeve a 
proper distance equivalent to the distance between the 
positions of the port 19 as illustrated at 19' and 19". 

FIG. 1 illustrates the invention as being used for aid— 
ing in de?ecting a drill bit so as to change the direction 
of the well bore. In such event, it may be desirable to 
form the tool of suitable material soastonot-interferc 
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with the device which is lowered into the well string so 
that the tool may be oriented in a proper manner to 
change the course of the well bore to a desired direction. 
As previously described, the orienting tool or device is 

well known in the art and the drill string may be rotated 
so as to face the enlargement 43 in a desired direction. 
The pump pressure may then be increased so as to 

move the drill string laterally of the well bore. The drill 
string 7 having been moved laterally of the well bore 
by the device may be lowered to disengage the clutch 
elements and drilling operations continued until the port 
19 has moved from its position as illustrated at 19' to 
its position as illustrated at 19" as previously described. 
When the pump is cut off so that the pressure on the 

mud column in the drill string and in the well bore is 
equalized the member 21 will de?ate and the sleeve 9, 
due to its weight, will slide along the mandrel 4 whereby 
the clutch elements 51 and 48 may be reengaged. The 
procedure may then be repeated as desired. The sleeve 
9 may be of any desired length, but in order to permit 
as much travel of the drill string as possible before re 
setting the tool, the length of the sleeve should not be 
greater, than approximately one-half the length of the 
mandrel. Therefore, since for purposes of illustration, 
it has been assumed that the mandrel is twenty feet long, 
it may be assumed that the length of the sleeve is ten 
feet. Under such conditions, and after the tool has been 
actuated, the drill string can be moved, or drilled down 
8 or 9 feet before it is ‘necessary to reset the tool. 

In FIG. 1 the “normal well bore is illustrated at 55 and 
the device is illustrated generally at 3 as having been 
positioned in the well bore and oriented so that the bulge 
43 of member 21 contacts the well bore to urge the drill 
string to one side of the well bore. After the device 3 
has been oriented and positioned in the well bore by in 
creasing pump pressure, the drill string 7 may be lowered 
to disengage clutch elements 48 and 51. Rotation of the 
drill string then causes the drill bit 7' to move down 
wardly to de?ect the well bore as illustrated at 57 in 
FIG. 1. 

Broadly the invention relates to a well tool for posi 
tioning a drill string laterally relative to a well bore 
whereby the direction of the well ‘bore may be controlled. 
What is claimed is: 
l. A well tool for engaging the wall of a well bore 

during the longitudinal and rotational movement of a 
tubular drill string comprising, a longitudinally extending 
sleeve siidably mounted on the drill string for longitudi 
nal movement relative thereto and having an annular 
inner space therebetween, said sleeve having at least one 
opening extending laterally therethrough, said opening 
being of lesser circumferential and longitudinal extent 
than said sleeve, wall engaging means mounted in said 
opening in normally retracted relationship relative to the 
wall of the well bore, the inner portion of said wall en 
gaging means communicating with said annular inner 
space and movable outwardly by ?uid pressure from 
the annular space to engage the wall of the well bore, 
longitudinally spaced upper and lower seal means be 
tween said sleeve and said drill string to inhibit leakage 
of ?uid from said sleeve, said annular space extending 
from said upper seal means to said lower seal means, and 
passage means in the wall of the drill string and movable 
therewith relative to said sleeve between said upper and 
lower seal means while communicating ?uid from the in 
terior of said drill string to said annular space between 
said drill string and said sleeve during longitudinal and 
rotational movement of said drill string relative to said 
sleeve. 

2. A well tool for engaging the wall of a well bore 
during the longitudinal and rotational movement of a 
tubular drill string comprising, a longitudinally extend 
ing sleeve slidably mounted on the drill string for longi 
tudinal movement relative thereto and having an annular 
inner space therebetween, said sleeve having at least one 
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6 
opening extending laterally therethrough, said opening 
being of lesser circumferential and longitudinal extent 
than said sleeve, wall engaging means mounted in said 
opening in normally retracted relationship relative to the 
wall of the well bore, the inner portion of said wall en 
gaging means communicating with said annular inner 
space and movable outwardly by ?uid pressure from the 
annular space to engage the wall of the well bore, longi 
tudinally spaced upper and lower seal means between 
said sleeve and said drill string to inhibit leakage of ?uid 
from said sleeve, said annular space extending from said 
upper seal means to said lower seal means, and passage 
means in the wall of the drill string and movable there 
with relative to said sleeve between said upper and lower 
seal means while communicating ?uid from the interior 
of said drill string to said annular space between said drill 
string and said sleeve during longitudinal and rotational 
movement of said drill string relative to said sleeve, said 
wall engaging means including an elastic ?exible ele 
ment mounted in said sleeve and extending across said 
opening in said sleeve for expansion outwardly of said 
sleeve by the ?uid pressure from the drill string and for 
retraction inwardly by the inherent elasticity of said ele 
ment when the ?uid pressure is reduced from the amount 
required to expand said element. 

3. A well tool for engaging the wall of a well bore 
during the longitudinal and rotational movement of a 
tubular drill string comprising, a longitudinally extending 
sleeve slidably mounted on the drill string for longitudi 
nal movement relative thereto and having an annular 
inner space therebetween, said sleeve having at least one 
opening extending laterally therethrough, said opening 
being of lesser circumferential and longitudinal extent 
than said sleeve, wall engaging means mounted in said 
opening in normally retracted relationship relative to the 
wall of the well bore, the inner portion of said wall en 
gaging means communicating with said annular inner 
space and movable outwardly by ?uid pressure from the 
annular space to engage the wall of the well bore, lon 
gitudinally spaced upper and lower seal means between 
said sleeve and said drill string to inhibit leakage of ?uid 
from said sleeve, said annular space extending from said 
upper seal means to said lower seal means, and passage 
means in the wall of the drill string and movable there 
with relative to said sleeve between said upper and lower 
seal means while communicating ?uid from the interior 
of said drill string to said annular space between said 
drill string and said sleeve during longitudinal and rota 
tional movement of said drill string relative to said sleeve, 
said wall engaging means having a total circumferential 
extent which is less than the circumferential extent of said 
sleeve whereby drilling ?uid may be circulated in the 
well bore when said wall engaging means engages the 
wall of the well bore. 

4. A well tool for engaging the wall of a well bore 
during the longitudinal and rotational movement of a 
tubular drill string comprising, a longitudinally extending 
sleeve shdably mounted on the drill string for longitudi 
nal movement relative thereto and having an annular 
inner space therebetween, said sleeve having at least one 
opening extending laterally therethrough, said opening 
being of lesser circumferential and longitudinal extent 
than said sleeve, wall engaging means mounted in said 
opening in normally retracted relationship relative to the 
wall of the well bore, the inner portion of said wall en 
gaging means communicating with said annular inner 
space and movable outwardly by ?uid pressure from the 
annular space to engage the wall of the well bore, lon 
gitudinally spaced upper and lower seal means between 
said sleeve and said drill string to inhibit leakage of ?uid 
from said sleeve, said annular space extending from said 
upper seal means to said lower seal means, passage 
means in the wall of the drill string and movable there 
with relative to said sleeve between said upper and lower 
seal means while communicating ?uid from the interior 
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of said drill string to said annular space between said 
drill ‘string and said sleeve during longitudinal and ro 
tational movement of said drill string relative to said 
sleeve, and cor-acting stop means on said drill string and 
said sleeve to limit the downward movement of said drill 
string relative to said sleeve during the rotational and 
longitudinal movement of said drill string relative to said 
sleeve to prevent said passage means from moving below 
said lower seal means. 

5. A well‘ tool for engaging the wall of a well bore 
during the longitudinal and rotational movement of a 
tubular drill string comprising, a longitudinally extending 
sleeve slidably mounted on the drill string for longitudi 
nal movement relative thereto and having an annular 
inner space therebetween, said sleeve having at least one 
opening extending laterally therethrough, said opening 
being of lesser circumferential and longitudinal extent 
than said sleeve, wall engaging means mounted in said 
opening in normally retracted relationship relative to the 
wall of the well bore, the inner portion of said wall en 
gaging means communicating with said annular inner 
space and movable outwardly by ?uid pressure from the 
annular space to engage the wall of the well bore, lon 
gitudinally spaced upper and lower seal means between 
said sleeve and said drill string to inhibit leakage of fluid 
from said sleeve, said annular space extending from said 
upper seal means to said lower seal means, passage means 
in the wall of the drill string and movable therewith rela 
tive to said sleeve between said upper and lower seal 
means while communicating ?uid from the interior of 
‘said drill string to said annular space between said drill 
string and said sleeve during longitudinaly and rotational 
movement of said drill string relative to said sleeve, and 
cooperating clutch means on said sleeve and the drill 
string adapted when engaged to retain said sleeve on the 
drill string in a predetermined position as the well tool 
is lowered in the well bore. 

’ 6. A well tool for engaging the wall of a well bore and 
urging a tubular drill string laterally during the longi 
tudinal and rotational movement of the drill string com 
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8 
prising, a longitudinally extending sleeve slidably mounted 
on the drill string for longitudinal movement relative 
thereto and having an annular inner space therebetween, 
said opening being of lesser circumferential and longi 
tudinal extent than said sleeve, said sleeve having an 
opening extending laterally therethrough on only one 
side of said sleeve, wall engaging means mounted in said 
opening in normally retracted relationship relative to the 
wall of the well bore, the inner portion of said wall en 
gaging means communicating with said annular inner 
space and movable outwardly by fluid pressure from the 
annular space to engage the wall of the well bore and 
urge the drill string laterally in the well bore, longitudi 
nally spaced upper and lower seal means between said 
sleeve and said drill string to inhibit leakage of ?uid 
from said sleeve, said annular space extending from said 
upper seal means to said lower seal means, and passage 
means in the wall of the drill string and movable there 
with relative to said sleeve between said upper and lower 
seal means while communicating ?uid from the interior 
of said drill string to said annular space between said 
drill string and said sleeve during longitudinal and rota 
tional movement of said drill string relative to said sleeve. 
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