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This invention relates to a novel full bore de?ection 
drilling tool, and more particularly, to a de?ection tool 
for use in rotary type drilling operations which may be 
operated from the surface of the bore hole. 

It is common practice to drill oil wells in directions 
other than the vertical. For example, a large oil deposit 
may be known to exist under a given body of water. In 
such instances, it is oftentimes more convenient to con 
struct the derrick and conduct the drilling operations 
from an adjacent land station, the bore hole itself being 
caused to veer off from the vertical to penetrate points 
beneath the body of water. In other instances, it may 
be desired to de?ect the direction of the drilling to avoid 
certain types of earth formations which are di?‘icult to 
penetrate. Likewise, it may be desirable to maintain the 
bore hole substantially vertical when, due to different 
types of earth strata, the bore hole drill bit has a tend 
encly to veer off in undesired directions. 
The conventional method of de?ecting the direction of 

a bore hole is to use what is known as a “whipstoc .” 
The whipstock is a wedge-shaped, semi-cylindrical, me 
tallic casting adapted to be lowered into the bore hole 
with the drill and cause the drill, by a wedging action, to 
penetrate the formations at a slight angle to the axis of 
the bore hole. Generally, a smaller diameter drill bit 
is employed with the whipstock in order that the whip 
stock may ?t within the original bore hole and properly 
effect the desired de?ection. After the bore hole is 
started off at the desired angle, the whipstock is removed 
and the smaller diameter hole suitably reamed with the 
conventional sized drill bit. The major disadvantage of 
the whipstock method of de?ection drilling is the great 
time and labor consumed in its operation. Not only 
must the entire string of drill pipe be removed in order 
to attachthewhipstock to the end of the drill bit collar, 
but after the initial de?ection in the bore has been ef 
fected, it is again necessary to remove the entire string 
of drill pipe to replace the bit with a larger-sized bit to 
ream out the smaller diameter hole. 

In an effort to obviate, at least to some extent, these 
major disadvantages of the whipstock, there have been 
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developed bore hole de?ection tools having a movable - 
element in the form of a bowed spring, for example, 
adapted to engage the side of the bore hole to push the 
drill collar and bit to one side. In. such instruments, it 
has still been necessary to employ a smaller diameter 
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drill bit, in order to permit a de?ecting movement of 
the drill within the bore hole. There was thus the same 
problem of having to ream out the hole once it had been 
started in the desired de?ected direction. Furthermore, 
it is not posssible with these instruments to carry on an 
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elfective drilling operation simultaneously with a de?ect 
ing operation. Nor is it generally possible to control 
accurately the precise degree of de?ection without having 
to remove the whole string of drill pipe and make suitable 
adjustments on the de?ecting tool, itself. 

- The present invention has for its primary object the . 1 
provision of a full bore de?ection vdrilling ‘tool. By full 
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bore is meant that the de?ected bore is of the same 
diameter as the initial bore hole whereby the heretofore 
necessary reaming operations are entirely obviated. 

Another object of the invention is to provide a full bore 
de?ection drilling tool which may be operated simul 
taneously with the drilling operation. In other words, 
the full weight of the drill string can be used While 
drilling without interfering in any way with the de?ecting 
mechanism of the tool. Thus, the bore hole may be de 
?ected and drilled simultaneously. 

Another very important object is to provide a de?ecting 
instrument which may be controlled from the surface of 
the bore hole, both as to its operation and as to the 
precise degree of de?ection desired. This feature re 
sults in an inestimable saving in labor and costs in drill 
ing operations, inasmuch as the removal of the complete 
drill string for adjustment purposes is entirely avoided. 
Another object of the invention is to provide an ex 

tremely accurate and reliable hydraulic system for op 
erating the de?ecting tool, which operates in response to 
the pressure of the mud circulating through the bit collar. 
In this connection, there is provided a rugged, mechani 
cally simple, and reliable control means at the surface of 
the bore hole for controlling the precise values of this 
mud pressure. 

These and additional objects and advantages of. the 
present invention are attained by providing a generally 
cylindrical body adapted to be secured at one end to the 
end of the string of drill pipe, and to receive a bit collar 
at its other end. The normal sized drilling bit is used 
in this arrangement. Rotatably mounted about the cylin 
drical body (intermediate its ends) is a sleeve section, 
coaxial with the cylindrical body and including a carriage 
pad or frame member adapted to be extended laterally 
from one side of the sleeve to engage a side wall of the . 
bore hole. For this purpose, there is provided a hy 
draulic system, insolated from the mud circulating within 
the cylindrical body but adapted to respond to the pressure 
of this mud. The arrangement is such that when the pad 
member is extended into engagement with the side wall 
of the bore hole, the full weight of the drill string may 
be employed and the drilling operation continued without 
interruption, the cylindrical body and drilllbit collar turn 
ing relative the sleeve. , 
An auxiliary means for controlling the pressure of the 

mud within the drill pipe string is provided at the sur 
face of the bore hole, and this control will in turn de 
termine the engaging force exerted by the pad member 
against the side of the bore hole, thereby accurately con 
trolling the degree of de?ection force applied to the bit. 

Preferably, suitable rollers are provided on the en 
gaging surface of the pad member so that the pad may 
roll along the side wall of the bore hole as the drilling 
progresses. There is also provided in the preferred em 
bodiment of the invention, a further arm on the cylindrical 
sleeve section adapted to be extended to engage an op 
posite side wall of the bore hole at a level different from 
the level at which the pad member engages the side wall, 
whereby a de?ecting torque is applied to the tool, per 
mitting much more accurate control of the degree of 
de?ection. In other words, this auxiliary arm maintains 
the drill pipe string substantially centered in the Well bore 
while the bore is being de?ected off at an angle. 
A better understanding of the invention will be had by 

referring to the accompanying drawings, in which: 
Figure 1 illustrates a simultaneous de?ecting and drill 

ing operation being conducted in an oil well bore hole; 
Figure 2 is an enlarged elevational view, partly in sec 

tion, showing a preferred form of the de?ecting tool of the 
present invention; 

Figure 3 is a smaller view, partly in section, of the 
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de?ecting tool with the de?ecting pad member extended; 
Figure 4 is a cross-sectional view of the bore hole, show 

ing the disposition of the various elements of the de?ect 
ing tool in extended position; and 

Figure 5 is an enlarged cross-sectional view of the 
check valve means of the de?ecting tool shown in Fig 
ure 2. 

Referring to Figure 1, there is shown a bore hole 10 
containing a string ofv drill pipe 11 adapted to be rotated 
by the conventional rotary table 12. Secured to the 
lower end of the string of drill pipe 11 is the full bore 
de?ecting tool 13 and full bore drill bit 14. As shown 
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in Figure 1, the bore hole is being veered off to the left . -_ 
a controlled amount by means of the de?ecting tool 13. 
The amount of de?ection is accurately controlled by 

controlling the pressure of the drilling mud within the 
de?ecting tool. As shown in the upper part of Figure 
2, this control comprises the conventional mud pump 20 
which may deliver mud under pressures ranging from 
250 to 2000 pounds, an aperture control valve 21, and a 
suitable pressure gauge 22, all connected in the conduit 
leading to the rotary swivel. In the conventional rotary 
type of drilling, mud is generally pumped down through 
the drill pipe string, and passed up between the string 
and the side Walls of the bore hole, carrying the chips 
from the drilling up to the surface. 
As shown in Figure 2, the full bore de?ection tool it 

self is made up basically of three sections, the. ?rst sec 
tion 23 being adapted to be secured to the end of the 
drill pipe string, and the second section 24, including a 
bit collar 24' at its lower end, adapted to be ‘secured 
to the drill bit. This second section 24 has a reduced 
diameter portion along its upper end about which there 
is rotatably mounted the third section 25 in the form 
of a cylindrical sleeve. A thrust collar bearing support 
25' is secured to the upper end of sleeve 25 as by means 
of a tight frictional ?t, and may be considered a continua 
tion of the sleeve. 

Insofar as the construction so far described is con 
cerned, the ?rst section 23 and second section 24 may be 
considered as a cylindrical body having a reduced diamet 
rical portion intermediate its ends which rotatably mounts 
the sleeve 25 and thrust collar 25’. The reduced diam 
eter portion de?nes upper and lower shoulders A and B 
respectively which con?ne the longitudinal movement of 
the sleeve 25 and thrust collar 25'. As shown, ball 
bearings 26 are disposed between the upper shoulder A 
and the upper end of the collar 25', while a journal bear 
ing 27 is disposed adjacent the lower shoulder B between 
an inner annular circumferential portion of the cylindrical 
‘sleeve 25 and the reduced diameter portion of the sec 
tion 24. This construction permits the sleeve member 
25 and collar 25’ to remain stationary while the ?rst sec 
tion 23 and second section 24 rotate relative the sleeve 
and collar, even though under compression due to the 
weight of the entire drill string. The bearings 26 thus 
operate as thrust bearings, and will transmit through the 
collar and sleeve to the drill bit the entire longitudinal 
force exerted downwardly on the drill string without inter 
fering with the independent operation of the sleeve mem 
ber 25. 
A central mud passage 28 is provided in the second sec 

tion 24 for passing mud from the mud pump 20 to the 
end of the drill bit, as indicated by the arrows. This 
passage includes two lateral ports 29 leading to an an— 
nular chamber R de?ned by the lower end of the collar 
25', an annular recessed portion in the sleeve, and the 
outer wall of the section 24. An annular piston 30 is 
positioned within the annular chamber R, and is longi 
tudinally movable against a compression spring 31 in the 
lower portion of the chamber. This lower chamber por 
tion contains a hydraulic ?uid 32. The annular piston 
30 thus serves to isolate the hydraulic ?uid 32 from the 
mud circulated through the central passage 28 and ports 
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29. However, the piston 30 will accurately transmit the 
pressure of this mud to the hydraulic ?uid. 
A passage 33 communicates with the lower section 

of the chamber R, and then branching into two enlarged 
openings 33a and 33b, each containing ball check valves 
34 and 43, respectively. The branched passages join on 
the other side of the check valves 34, 43 merging into a 
channel 36 which communicates with a cup-type movable 
housing'or cylinder 37 to be described in more detail here 
after. ' ' ' 

Referring especially to Figure 5, the check valve 34 in 
cludes a ball andra spring-set screw adjustment 35a, the 
spring-set screw adjustment retaining the ball and check 
valve 34 against a seat in the opening 33a, when no pres 
sure is being exerted against it. 
The check valve 43 consists of a ball only, which is 

adapted to seat against the seat of the opening 33b under 
pressure exerted by hydraulic ?uid in a radially outward 
direction. , 

In assembly, the balls of the check valve 34 and 43 
for each of the enlarged openings 33a and 33b, are passed 
through threaded bores 50 and 51, respectively, formed 
in the sleeve 25. The set screw adjustment 35 is then set 
into the opening 33a, a plug 35a being screwed into the 
bore 50 to seal the upper end of the opening. Adjust 
ment of the set screw 35 is obtained by tightening nut 
35b. The bore 51 is sealed by screw 43a to retain the 
ball in the opening 33b. 
From the lower annular portion of the chamber R, the 

hydraulic ?uid 32 passes through the ?uid passage 33, the 
check valve 34 including the set screw adjustment 35, and 
the ?uid passage 36, to a cup-type cylinder 37. This cup 
cylinder 37 snugly ?ts over a cylindrical projection 37’ 
adapted to telescopically support the cup cylinder 37. 
The cup cylinder 37 is secured to.a supporting spring 38, 
the free end of. which is rigidly secured to a carriage 
frame or pad'member 39. This pad member 39 is thus 
resiliently mounted with respect to the cup cylinder 37 by 
the spring 38. The carriage frame or pad member 39 
rotatably mounts a pair of rollers 40, the periphery of 
the rollers extending a small distance beyond the end 
surface of the pad member to engage the side wall of the 
bore hole and roll therealong as the drilling progresses. 
In retracting the pad member, the hydraulic ?uid passes 
back through passage 36 and a branch line containing 
the check valve 43 to the lower portion of the annular 
chamber R. 
As shown in Figures 2 and 3, the pad member 39 is 

provided with a key 41 adapted to ?t within a comple 
mental keyway 41a in the second section bit collar 24' 
whereby the disposition of the pad member and that of 
the cylindrical sleeve 25 with respect to the drill bit is 
determined. The degree of extension of the pad mem 
ber 39 is limited by the small shoulder 42 against which 
a corresponding shoulder on the pad member itself abuts. 
To further improve directional control of the tool, there 

is provided another ?uid passage 44 communicating with 
the passage 36 below the check valve 34 as indicated by 
the dotted lines, and which extends, in semi-circular fash 
ion, to the opposite side of the sleeve 25, thence extend 
ing upwardly to terminate within a cup-type cylinder 45 
adapted to telescopically slide on a cylindrical projection 
45’. The exterior of the cup-type cylinder 45 is smoothly 
rounded to form a camming surface adapted to bear 
against an extension arm 46 pivotally secured to the sleeve 
25 as at 47. Ann 46 is thus adapted to engage an oppo 
site side Wall of the bore hole at a level di?erent from 
the level of the point of engagement of the pad member 
39. The pivoting movement of arm 46 is limited by the 
bore hole side wall and this arm will thereby limit the 
telescoping movement of the cup-type cylinder 45 with 
respect, to the projection 45'. Figure 3 shows the pad 
member 39 and arm 46 in their extended positions. ,_ 

In the operation of the full bore de?ection tool, the 
set screw 35 for the check valve 34 on sleeve 25 is initially 
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adjusted to prevent this check valve, from opening at any 
pressure equal to or less than the contemplated static 
mud pressure in the bore hole. This static pressure is 
proportional to the height of the mud column above the 
instrument, and if it is contemplated that during a single 
drilling operation a depth no greater than a certain maxi 
mum amount is to be drilled, the set screw 35 is adjusted 
not to openunless the mud pressure at this maximum 
depth is exceeded. 
The ?rst section 23 of the tool is then secured to the 

end of the string of drill pipe, the drill collar 24’ of the 
second section secured to the drill bit, and the instrument 
lowered into the bore hole in the usual manner. In the 
course of the drilling operation, the pressure of the cir 
culating mud may be very accurately adjusted by means 
of the aperture valve 21 at the surface of the bore hole 
which serves merely to change the aperture through 
which the mud from the pump 20 is passing, thereby 
causing a pressure drop inversely proportional to the 
area of the aperture across this valve. This controlled 
pressure is indicated by the pressure gauge 22. When it 
is desired to de?ect the bore hole from its initial vertical 
direction for one reason or another, the desired degree 
of de?ection is ?rst determined. This degree of de?ection 
will determine the necessary pressure to be applied to the 
side wall engaging pad member 39 through the medium 
of the spring 38 and cup cylinder 37 . The circulating mud 
pressure is adjusted according to this pressure by means 
of the valve 21. 
The controlled mud pressure is then effected and will 

act on the annular piston 30 in the chamber R of the 
cylindrical sleeve section 25 of the de?ection tool, caus 
ing this piston 30 to move downwardly against the force 
of the compression spring 31 and compress the hydraulic 
?uid 32 with a corresponding pressure. The increased 
mud pressure over and above its static value at the speci 
?ed depth in the bore hole will cause the check valve 34 
to open and admit the hydraulic ?uid through the pas 
sage 36 to the interior of the'cup cylinder 37, causing this 
cylinder 37 and pad member 39 to telescope laterally in 
a direction generally normal to the axis of the tool. This 
extended position is clearly depicted in Figure 3. The 
provision of the relatively stiff supporting spring ‘38 be 
tween the pad member and the cup cylinder, will cushion 
the engaging force of the pad against the side wall of 
the bore hole and permit some variations in the position 
of the pad member 39 due to possible irregularities in the 
bore hole side wall. Such slight movements due to these 
variations could not easily be accommodated by the 
hydraulic ?uid 32 inasmuch as this ?uid is essentially 4 
incompressible. 

Simultaneously with the movement of the pad member 
39 against the side wall of the bore 10, the arm 46 on 
the opposite side of the sleeve 25 is caused to move into 
engagement with the opposite bore hole wall by virtue of 
the ?uid pressure in passage 44 acting on the inverted 
cup cylinder 45. Extension of this cylinder 45 laterally 
with respect to the sleeve 25 cams the pivoted arm 46 
outwardly against the bore hole wall. Therefore, there 
is applied a coupling force or torque to the de?ecting 
instrument which serves to bias the drill bit to one side 
of the bore hole. In view of the fact that the passage 44 is 
in communication with the passage 36, the arm actuat 
ing cup ‘cylinder 45 is also controlled by the setting of 
the check valve 34. The provision of the roller elements 
on the pad member 39 permits the pad member to roll 
along the side wall of the bore hole as the drilling 
progresses. 

It is to be particularly noted that the construction of 
the de?ecting tool of this invention permits the full weight - 
of the drill string to be applied to the drill bit through 
the thrust bearings 26 while the collar 25' and sleeve 
member 25 are held stationary by the pad member.39 
bearing against the bore hole side wall. It is also to be 
noted that since the degree of de?ection of the drill will 
depend upon the force exerted by the pad member 39 
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6 
against the bore hole. side wall, this degree may be accu 
rately‘ controlled from the surface inasmuch as the pres 
sure of the pad member can be controlled from the sur 
face by adjusting the mud pressure. , 
The provision of the arm 46 aids in maintaining the 

drill string centered in the bore hole.- In the absence of 
such an arm, the action of the pad member would simply 
be to push the whole drill string pipe to one side of the 
bore hole. While some de?ection of the direction of the 
bore hole could be accomplished in this manner, a much 
more satisfactory degree of control is had by the pro 
vision of the arm 46, permitting a better control of the 
degree of de?ection. _ 
When it is deemed that the de?ection has been prop 

erly e?ected the desired number of degrees, the mud pres 
sure may be decreased by closing the aperture valve 21, 
which decrease will permit the compression spring 31 to 
move the annular piston 30 in the sleeve 25 upwardly, 
causing the hydraulic ?uid 32 to pass from the interior 
of the vcup cylinder 37 through the check valve 43, to the 
annular chamber R below the piston 30. The pad mem 
ber is thus hydraulically retracted and the key 41 will 
?t within the keyway 41a of the collar section 24’ by 
virtue of the rotation of this latter section relative to the 
sleeve serving to bring the key and keyway around into 
registering position within at least one rotation. When 
the pad member locks into the keyway 41a, it will then 
rotate with the drill bit. Similarly, the decrease in the 
mud pressure permitting the compression spring 31 to 
return the annular piston 30 to the upper portion of the 
chamber will cause the extension arm 46 to be hydrauli 
cally retracted into the position shown in Figure 2. 
By means of the present invention, there has thus been 

provided a full bore de?ecting tool which may be accu 
rately controlled from the surface of the bore hole, and 
which completely obviates the prior disadvantages in de 
?ection drilling, to wit, the necessity of removing the en 
tire drill string from the bore hole for adjustment or 
attachment of a whipstock de?ecting tool; the necessity 
of reaming the de?ected bore; and the enormous expense 
involved in general in the loss of rig time resulting in 
prior methods and means for de?ection drilling. Fur: 
thermore, the hydraulic control system of the present in: 
vention provides a nicety of adjustment as to the degree 
‘of de?ection never before attained. , ’ 

While a preferred embodiment of the invention has 
been disclosed, it is to be understood that the described 
principles may be employed in modi?ed apparatus within 
the scope of one skilled in the art. The invention is there 
fore not to be thought ‘of as limited to the speci?c em 
bodiment disclosed. 

I claim: 
1. For use in a bore hole, a full bore directional tool 

comprising: a cylindrical body having a reduced diameter 
portion intermediate its ends and being in?exible, there 
between, one end being adapted for rigid connection to a 
string of drill pipe, and the other end being adapted for 
rigid connection to a drill bit; an in?exible cylindrical 
sleeve section rotatably mounted on said reduced portion, 
said cylindrical body and cylindrical sleeve section in 
cluding coaxial central passages in communication with 
the drill pipe string and bore hole whereby mud may be 
passed therethrough, said sleeve section having an ‘inner 
annular recessed portion de?ning, with the outer wall of 
said reduced diameter portion, an annular chamber; a 
carriage pad member attached to said sleeve section and 
adapted to be moved by hydraulic means laterally from 
one side of the sleeve for engagement with the side wall 
of said bore hole, said hydraulic means comprising at 
least one lateral port passage from the central passage in 
the cylindrical body communicating with said annular 
chamber in said sleeve section, an annular piston recip 
rocall mounted in said chamber whereby mud pressure 
may e exerted on one side of said piston, hydraulic ?uid 
on the other side of said piston, a ?rst ?uid passage in 
said sleeve section leading from said hydraulic ?uid, said 
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?rst passage terminating in a ?rst projection on the ex 
terior of said sleeve section, a cup-shaped cylindervtele 
scopilcally slidable in a lateral direction under hydraulic 
pressure over said projection so as to move said pad mem 
ber secured to said cylinder laterally against said side wall; 
an arm member attached to said sleeve section and adapted 
to be moved simultaneously with said pad member by 
hydraulic means, from an opposite side of the sleeve from 
said pad member into engagement with the opposite wall 
of the bore hole at a level di?erent from the level of the 
carriage pad member whereby a pivoting force is applicd 
to said sleeve for de?ecting said tool in said bore hole, 
said hydraulic means comprising a second ?uid passage 
communicating with said hydraulic fluid on the other side 
of said piston and leading therefrom to terminate in a 
second projection; and a hydraulically-operable ‘cylinder 
slidable over said second projection and adapted to abut 
said arm member in camming engagement. 

2. For use in a bore hole, a ‘full bore directional tool 
comprising: a cylindrical body having a reduced diameter 1‘. 
portion intermediate its ends and being in?exible there 
between, one end being adapted ‘for rigid connection to 
a string of drill pipe and the other end being adapted for 
rigid connection to a drill bit; an in?exible cylindrical 
sleeve section rotatably mounted on said reduced portion, 
said cylindrical body and cylindrical sleeve section includ 
ing coaxial central passages in communication with the 
drill‘ pipe string and bore hole where-by mud may be 
passed therethrough, said sleeve section having an annu 
lar recessed portion de?ning, with the outer wall of said 
reduced diameter portion, an annular chamber; a car 
riage pad member attached to said sleeve section and 
adapted to be moved laterally from one side of the sleeve 
for engagement with the side wall of a bore hole; an arm 
member attached to said sleeve section and adapted to 
be moved from an opposite side ‘of the sleeve into en 
gagement with the opposite wall of the bore hole at a 
level different from the level of the carriage pad mem 
ber; and hydraulic means for simultaneously moving 
said pad and arm members whereby a pivoting force 
is applied to said sleeve for de?ecting said tool in said 
bore hole, said hydraulic means comprising at least one 
lateral port passage from the central passage in the cy 
lindrical body communicating with said annular cham 
ber in said sleeve section; an annular piston reciproca-bly 
mounted in said chamber, whereby mud pressure may be 
exerted on one side of said piston; hydraulic ?uid on the 
other side of said piston; a ?uid passage in said sleeve 
section leading from said hydraulic ?uid and terminat 
ing in a ?rst cylindrical projection on the exterior of said r 
sleeve section; a cup-shaped cylinder telescopically slid 
ably under hydraulic pressure over said projection; and 
means securing said cup-shaped cylinder to said carriage 
pad member. 

-3.> For use in a bore hole, a full bore directional tool . 
comprising: a cylindrical body having a reduced diameter 
portion intermediate its ends and being in?exible there 
between, one end being adapted for rigid connection to 
a string of drill pipe and the other end being ‘adapted 
for rigid connection to a drill bit; an in?exible cylin 
drical sleeve section rotatably mounted on said reduced 
portion, said cylindrical body and cylindrical sleeve sec 
tion including coaxial central passages in communication 
with the drill pipe string and bore hole whereby mud 
may be passed therethrough, said sleeve section having an 
annular recessed portion defining, with the outer wall of 
said reduced diameter portion, an annular chamber; a 
carriage pad member attached to said sleeve section and 
adapted to be moved laterally from one side of the sleeve 
for engagement with the side wall of a bore hole; an arm 
member attached to said sleeve section and adapted to 
be moved from an opposite side of the sleeve in-to en 
gagement with the opposite wall of the bore hole at a 
level different from the level of the carriage pad mem 
ber; and hydraulic means for simultaneously moving said 
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pad and arm members whereby a pivoting force is ap 
plied to said sleeve for de?ecting said tool in said bore 
hole, said hydraulic means com-prising at least onelaté 
eral port passage from the central passage in the cylin 
drical body communicating with said annular chamber 
in said sleeve section; an annular piston reciprocably 
mounted in said chamber, whereby mud pressure may be 
exerted on ‘one side of said piston; hydraulic ?uid on 
the other side of said piston; a ?uid passage in said sleeve 
section leading from said hydraulic ?uid and terminat 
ing in a ?rst cylindrical projection on the exterior of said 
sleeve section; a cup—shaped cylinder telescopically slid 
a-ble under hydraulic pressure over said projection; means 
securing said cup-‘shaped cylinder to said carriage pad 
member; and a check valve contained in said ?uid pas 
sage in said sleeve section adapted to be positioned so as 
to prevent said hydraulic ?uid, below a predetermined 
pressure, from passing through said valve and operating 
said pad member. 

4. For use in a bore hole, a full bore directional tool 
comprising: a cylindrical body having a reduced diameter 
portion intermediate its ends and being in?exible there 
between, one end ‘being adapted for rigid connection to 
a string of drill pipe and the other end being adapted for 
rigid connection to a drill bit, said cylindrical body in 
cluding a central passage in communication with the 
drill pipe string and the drill bit whereby ‘mud may be 
passed therethrough; an in?exible cylindrical sleeve sec 
tion rotatably mounted on said reduced portion, said sleeve 
section having an inner annular recessed portion de?n 
ing wit-h the outer wall of said reduced diameter por 
tion an annular chamber; a carriage pad member attached 
to said sleeve section and adapted to be moved laterally 
from one side of the sleeve for engagement with the 
side wall of a bore hole; an arm member attached to said 
sleeve section and adapted to be moved from an oppo 
site side of the sleeve into engagement with the opposite 
Wall of the bore hole at a level different from the level 
of the carriage pad member; and hydraulic means for si— 
multaneously moving said pad and arm members whereby 
a pivoting force is applied to said sleeve for de?ecting said 
tool in said bore hole, said hydraulic means including a 
passageway from said central passage to said annular cham 
ber, an annular piston re-ciprocably mounted in said cham 
ber and having one end opening to said passageway, a 
body of hydraulic ?uid on the other side of said piston, 
and hydraulicallybperable cylinder means connected to 
said pad member and movable laterally relative to said 
sleeve section, said cylinder means ‘being in communica 
tion with said body of hydraulic ?uid; and means pro 
vided at the surface of the bore hole for controlling the 
mud pressure action on said annular piston. 

5. For use in a bore hole, a full bore directional tool 
comprising: a cylindrical body having a reduced diam 
eter portion intermediate its ends and being in?exible 
therebetween, one end being adapted for rigid connec 
tion to a string of drill pipe and the other end being adapt 
ed for rigid connection to a drill bit, said cylindrical body 
including a central passage in communication with the 
drill pipe string and the drill bit whereby mud may be 
passed therethrough; an in?exible cylindrical sleeve sec 
tion rotatably mounted on said reduced portion, said 
sleeve section having an inner annular recessed portion 
de?ning with the outer wall of said reduced diameter 
portion an annular chamber; a carriage pad member at 
tached to said sleeve section and adapted to be moved 
laterally from one side of the sleeve for engagement with 
the side Wall of a bore hole; an arm member attached 
to said sleeve section and adapted to he moved from an 
opposite side of the sleeve into engagement with the 
opposite wall of the bore hole at a level different from 
the level of the carriage pad member; and hydraulic means 
for simultaneously moving said pad and members 
whereby a pivoting force is applied to said sleeve for de 
?ecting said tool in said bore hole, said hydraulic means 
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including a passageway from said central passage to said 
annular chamber, an annular piston reciprocably mount 
ed in said chamber and having one end opening to said 
passageway, a body of hydraulic ?uid on the other side 
of said piston, and hydraulically-operable cylinder means 
connected to said pad member and movable laterally 
relative to said sleeve section, said cylinder means being 
in communication with said body of hydraulic ?uid. 

6. For use in a bore hole, a full bore directional tool 
comprising: a cylindrical body having a reduced diam 
eter portion intermediate its ends and being in?exible 
therebetween, one end being adapted for rigid connec 
tion to a string of drill pipe and the other end being 
adapted for rigid connection to a drill bit, said cylindrical 
body including a central passage in communication with 
the drill pipe string and the drill bit whereby mud may 
be passed therethrough; an in?exible cylindrical sleeve 
section rotatably mounted on said reduced portion, said 
sleeve section having an inner annular recessed portion 
de?ning with the outer wall of said reduced diameter por 
tion an annular chamber; a carriage pad member attached 
to said sleeve section and adapted to be moved laterally 
from one side of the sleeve for engagement with the side 
wall of a bore hole; an arm member pivoted to said 
sleeve section and adapted to be moved from an oppo 
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site side of the sleeve into engagement with the oppo 
site wall of the bore hole at a level different from the 
level of the carriage pad member; and hydraulic means 
for simultaneously moving said pad and arm members 
whereby a pivoting force is applied to said sleeve for 
de?ecting said tool in said bore hole, said hydraulic means 
including a passageway from said central passage to said 
annular chamber, an annular piston reciprocably mount 
ed in said chamber and having one end opening onto said 
passageway, a body of hydraulic ?uid on the other side 
of said piston, and hydraulically-operable cylinder means 
connected to said pad member and movable laterally rela 
tive to said sleeve section, said cylinder means being in 
communication with said body of hydraulic ?uid, and said 
hydraulic means including hydraulically-operable cylin 
der means abutting said arm and connected to said sleeve 
and in communication with said body of hydraulic ?uid. 
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