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(57) Abrégée/Abstract:
An underreamer (10) for forming a cavity (42) from within a well bore includes a housing (12) adapted to be disposed within the
well bore. The underreamer includes at least one cutter (14), wherein each cutter has a first end and a second end. The first end of
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(57) Abrege(suite)/Abstract(continued):

each cutter Is pivotally coupled to the housing. The underreamer also includes an actuator (16) slidably positioned in the housing,
wherein the actuator has a first end and a second end. The underreamer includes an enlarged portion (20) of the actuator
proximate the second end of the actuator. A first axial force applied to the actuator is operable causing the enlarged portion to
contact each cutter and extend the second end of each cutter radially outward relative to the housing from a retracted position to a
first position. A second axial force applied to the underreamer may be operable to further extend the second end of each cutter
radially outward relative to the housing from the first position to a second position.
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(§7) Abstract: An underreamer (10) for forming a cavity (42) from within a well bore
includes a housing (12) adapted to be disposed within the well bore. The underreamer
includes at least one cutter (14), wherein each cutter has a first end and a second end. The
first end of each cutter is pivotally coupled to the housing. The underreamer also includes
an actuator (16) slidably positioned in the housing, wherein the actuator has a first end and
a second end. The underreamer includes an enlarged portion (20) of the actuator proximate
the second end of the actuator. A first axial force applied to the actuator is operable causing
the enlarged portion to contact each cutter and extend the second end of each cutter radially
outward relative to the housing from a retracted position to a first position. A second axial
force applied to the underreamer may be operable to further extend the second end of each
cutter radially outward relative to the housing from the first position to a second position.
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WEDGE ACTIVATED UNDERREAMER

TECHNICAL FIELD OF THE INVENTION

This invention relates in general to the field of
subterranean exploration and, more particularly, to a

wedge activated underreamer.

BACKGROUND OF THE INVENTION

Underreamers may be used to form an enlarged cavity
in a well bore extending through a subterranean
formation. The cavity may then be used to collect
resources for transport to the surface, as a sump for the
collection of well bore formation cuttings and the like
or for other suitable subterranean exploration and
resource production operations. Additionally, the cavity
may be used in well bore drilling operations to provide
an enlarged target for constructing multiple intersecting
well bores.

One example of an underreamer includes a plurality
of cutting blades pivotally coupled to a lower end of a
drill pipe. Centrifugal forces caused by rotation of the
drill pipe extends the cutting blades outwardly and
diametrically opposed to each other. As the cutting
blades extend outwardly, the centrifugal forces cause the
cutting blades to contact the surrounding formation and
cut through the formation. The drill pipe may be rotated
until the cutting blades are disposed 1in a position
substantially perpendicular to the drill pipe, at which
time the drill pipe may be raised and/or lowered within
the formation to form a cylindrical cavity within the
formation.

Conventional underreamers, however, suffer several
disadvantages. For example, the underreamer described

above generally requires high rotational speeds to
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produce an adequate level of centrifugal force to cause
the cutting blades to cut into the formation. An
equipment failure occurring during high speed rotation of
the above-described underreamer may cause serious harm to
operators of the underreamer as well as damage and/or
destruction of additional drilling equipment.
Additionally, density variations 1in the subsurface
formation may cause each of the cutting blades to extend
outwardly at different rates and/or different positions
relative to the drill pipe. The varied positions of the
cutting blades relative to the drill pipe may cause an
out-of-balance condition of the underreamer, thereby
creating undesired vibration and rotational
characteristics during cavity formation, as well as an

increased likelihood of equipment failure.

SUMMARY OF THE INVENTION

The present invention provides a wedge activated
underreamer that substantially eliminates or reduces at
least some of the disadvantages and problems associated
with previous underreaming tools.

In accordance with a particular embodiment of the
present invention, an underreamer for forming a cavity
from within a well bore includes a housling adapted to be
disposed within the well bore. The underreamer includes
at least one cutter, wherein each cutter has a first end
and a second end. The first end of each cutter 1is
pivotally coupled to the housing. The underreamer also
includes an actuator slidably positioned 1in the housing,
wherein the actuator has a first end and a second end.
The underreamer includes an enlarged portion of the
actuator proximate the second end of the actuator. A

first axial force applied to the actuator 1s operable to
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slide the actuator relative to the housing causing the
enlarged portion to contact each cutter and extend the
second end of each cutter radially outward relative to
the housing from a retracted position to a first
position. A second axial force applied to the
underreamer may be operable to further extend the second
end of each cutter radially outward relative to the
housing from the first position to a second position.

In accordance with another embodiment, a method for
forming a cavity from within a well bore 1ncludes
providing an underreamer within the well bore. The
underreamer has a housing and an actuator. The actuator
has a first end and a second end and an enlarged portion
proximate the second end. The actuator 1s slidably
positioned in the housing. The underreamer has at least
one cutter, wherein each cutter has a first end and a
second end. The first end of each cutter 1is pivotally
coupled to the housing. The method includes applying a
first axial force to the actuator, causing the enlarged
portion to contact each cutter. The method also includes
extending each cutter radially outward relative to the
housing from a retracted position to a first position to
form the cavity. The extension 1s ' 1in response to the
contact of each cutter by the enlarged portion and
movement of the actuator from the applied first axial
force. The method may also include applying a second
axial force to the underreamer to cause each cutter to
contact a surface of the well bore and further extend the
second end of each cutter radially outward relative to
the housing from the first position to a second position.

Particular embodiments of the present invention
include a number of technical advantages. some

embodiments include an underreamer 1n which an axial
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force 1is applied to an actuator having an enlarged
portion to extend cutters as the enlarged portion
contacts the cutters and the actuator moves relative to
the housing. Accordingly, little or no rotation of the
housing may be required to extend the cutters, thereby
substantially reducing or eliminating hazards assoclated
with high speed rotating mechanisms.

Particular embodiments of the present 1invention
substantially reduce or eliminate out-of-balance
conditions resulting from extension of cutters within a
well bore. For example, according to certain embodiments
of the present invention, an enlarged portion of an
actuator forces each cutter radially outward relative to
the underreamer housing as the enlarged portion moves
relative to the housing, thereby resulting in
substantially uniform extension of each cutter relative
to the housing. Accordingly, occurrences of out-of-
balance conditions caused by varying positions of cutters
are substantially reduced or eliminated.

Other technical advantages will be readily apparent

to one skilled in the art from the figures, descriptions

and claims 1included herein. Moreover, while specific
advantages have been enumerated above, various
embodiments mwmay 1nclude all, some or none of the

enumerated advantages.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of particular
embodiments of the 1invention and their advantages,
reference 1s now made to the following descriptions,
taken 1n conjunction with the accompanying drawings, 1n

which:
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FIGURE 1 is a diagram illustrating an underreamer 1in
accordance with an embodiment of the present invention;

FIGURE 2 1is a diagram 1illustrating the underreamer
of FIGURE 1 in a semi-extended position;

FIGURE 3 1is a diagram 1llustrating the underreamer
of FIGURE 1 in an extended position;

FIGURE 4 is a cross-sectional view of FIGURE 1 taken
along line 4-4, illustrating the cutters of the example

underreamexr of FIGURE 1;

FIGURE 5 is a diagram illustrating an underreamer 1in
accordance with another embodiment of the present
invention;

FIGURE 6 1is a diagram illustrating a portion of the
underreamer of FIGURE 5 with the actuator in a particular
position;

FIGURE 7 is a diagram illustrating a portion of the
underreamer of FIGURE 5 with an enlarged portion of the
actuator proximate the housing; and

FIGURE 8 1is an isometric diagram 1illustrating a
cylindrical <cavity formed wusing an underreamer 1in

accordance with an embodiment of the present invention;

DETAILED DESCRIPTION OF THE INVENTION

FIGURE 1 is a diagram illustrating a wedge-activated
underreamer 1in accordance with an embodiment of the
present invention. Underreamer 10 includes a housing 12
illustrated as being substantially vertically disposed
within a well bore 11. However, it should be understood
that underreamer 10 may also be used 1in non-vertical
cavity forming operations.

Underreamer 10 1includes an actuator 16 with a
portion slidably positioned within a pressure cavity 22

of housing 12. Actuator 16 includes a piston 18, a
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connector 39, a rod 19 and an enlarged portion 20.
Piston 1is coupled to connector 39 wusing a pilin 41.
Connector 39 is coupled to rod 19 using a pin 43. Piston
18 has an enlarged first end 28 1located within a
hydraulic cylinder 30 of housing 12. Hydraulic cylinder
30 includes an inlet 31 which allows a pressurized fluid
to enter hydraulic cylinder 30 from pressure cavity 22.
Hydraulic cylinder 30 also i1ncludes an outlet 36 which 1is
coupled to a wvent hose 38 to provide an exit for the
pressurized fluid from hydraulic cylinder 30. Enlarged
portion 20 1s at an end 26 of rod 19. Wedge activation
of underreamer 10 1s performed by enlarged portion 20.
In this embodiment, enlarged portion 20 includes a
beveled portion 24. However, 1n other embodiments,
enlarged portion may comprise other angles, shapes or
configurations, such as a cubical, spherical, conical or
teardrop shape.

Underreamer 10 also 1ncludes cutters 14 pivotally
coupled to housing 12. In this embodiment, each cutter
14 1s pilivotally coupled to housing 12 via a pin 15;
however, other suitable methods may be used to provide
pivotal or rotational movement of cutters 14 relative to
housing 12. Cutters 14 are 1illustrated 1n a retracted
position, nesting around a rod 19 of actuator 16.
Cutters 14 may have a length of approximately two to
three feet; however, the length of cutters 14 may be
different in other embodiments. The 1llustrated
embodiment shows an underreamer having two cutters 14;
however, other embodiments may 1nclude an underreamer
having one or more than two cutters 14. Cutters 14 are
1llustrated as having angled ends; however, the ends of

cutters 14 1n other embodiments may not be angled or they
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may be curved, depending on the shape and configuration

of enlarged portion 20.

In the embodiment 1illustrated in FIGURE 1, cutters
14 comprise side cutting surfaces 54 and end cutting
surfaces 56. Cutters 14 may also include tips which may
be replaceable in particular embodiments as the tips get
worn down during operation. In such cases, the tips may
include end cutting surfaces 56. Cutting surfaces 54 and
56 and the tips may be dressed with a wvariety of
different cutting materials, 1including, but not limited
to, polycrystalline diamonds, tungsten carbide 1inserts,
crushed tungsten carbide, hard facing with tube barium,
or other suitable cutting structures and materials, to
accommodate a particular subsurface formation.

Additionally, various cutting surfaces 54 and 56

configurations may be machined or formed on cutters 14 to
enhance the cutting characteristics of cutters 14.

Housing 12 1s threadably coupled to a drill pipe
connector 32 1n this embodiment; however other suitable
methods may be used to couple drill pipe connector 32 to
housing 12. Drill pipe connector 32 may be coupled to a
drill string that leads up well bore 11 to the surface.
Drill pipe connector 32 1includes a fluid passage 34 with
an end 35 which opens 1into pressure cavity 22 of housing
12.

In operation, a pressurized fluid 1s passed through
fluid passage 34 of drill pipe connector 32. The fluid
may be pumped down a drill string and drill pipe
connector 32. In particular embodiments, the pressurized
fluid may have a pressure of approximately 500-600 psi;
however, any appropriate pressure may be used. The
pressurized fluid passes through fluid passage 34 to

cavity 22 of housing 12. A nozzle or other mechanism may
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control the flow of the fluid 1into cavity 22. The
pressurized fluid flows through cavity 22 and enters
hydraulic cylinder 30 through inlet 31. The fluid may
flow as 1llustrated by arrows 33. Other embodiments of
the present invention may include more than one inlet 31
into hydraulic cylinder 30 or may provide other ways for
the pressurized fluid to enter hydraulic cylinder 30.
Inside hydraulic cylinder 30, the pressurized fluid
exerts a first axial force 40 upon first end 28 of piston
18, thereby causing movement of piston 18 relative to
housing 12. Gaskets 29 may encircle enlarged first end
28 to prevent the pressurized fluid from flowing around
first end 28.

The movement of piston 18 causes enlarged portion 20
to move relative to housing 12, since enlarged portion 20
is coupled to piston 18. As enlarged portion 20 moves,
beveled portion 24 comes 1nto contact with cutters 14.
Beveled portion 24 forces cutters 14 to rotate about pins
15 and extend radially outward relative to housing 12 as
enlarged portion 20 moves relative to housing 12.
Through the extension of cutters 14 via the movement of
piston 18 and enlarged portion 20 relative to housing 12,
underreamer 10 forms an enlarged well bore diameter as
cutting surfaces 54 and 56 come 1into contact with the
surfaces of well bore 11.

Connector 39 includes grooves 45 which slide along
guide rails 47 when actuator 16 moves relative to housing
12. This prevents actuator 16 from rotating with respect
to housing 12 during such movement.

Housing 12 may be rotated within well bore 11 as
cutters 14 extend radially outward to aid in forming
cavity 42. Rotation of housing 12 may be achieved using

a drill string coupled to drill pipe connector 32;
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however, other suitable methods of rotating housing 12
may be utilized. For example, a downhole motor in well
bore 11 may be used to rotate housing 12. In particular
embodiments, both a downhole motor and a drill string may
be used to rotate housing 12. The drill string may also
aid in stabilizing housing 12 1n well bore 11.

FIGURE 2 is a diagram 1illustrating underreamer 10 of
FIGURE 1 1in a semi-extended position. In FIGURE 2,
cutters 14 are 1in a semi-extended position relative to
housing 12 and have begun to form an enlarged cavity 42.
When first axial force 40 (illustrated in FIGURE 1) 1is
applied and piston 18 moves relative to housing 12, first
end 28 of piston 18 will eventually reach an end 44 of
hydraulic cylinder 30. At this point, enlarged portion
20 is proximate an end 17 of housing 12. Cutters 14 are
extended as i1llustrated and an angle 46 will be formed
between them. In this embodiment, angle 46 1is
approximately sixty degrees, but angle 46 may be
different 1n other embodiments depending on the angle of
beveled portion 24 or the shape or configuration of
enlarged portion 20. As first end 28 of piston 18 moves
towards end 44 of hydraulic cylinder 30, the fluid within
hydraulic cylinder 30 may exit hydraulic c¢ylinder 30
through outlet 36. The fluid may exhaust to the well
bore through vent hose 38. Other embodiments of the
present 1invention may include more than one outlet 36 or
may provide other ways for the pressurized fluid to exit
hydraulic cylinder 30.

FIGURE 3 1s a diagram 1llustrating underreamer 10 of
FIGURE 1 1n an extended position. Once enough first
axial force 40 has been exerted on first end 28 of piston
18 for first end 28 to contact end 44 of hydraulic

cylinder 30 thereby extending cutters 14 to a semil-
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extended position as 1illustrated in FIGURE 2, a second
axial force 48 may be applied to underreamer 10. Second
axial force 48 may be applied by moving underreamer 10
relative to well Dbore 11. Such movement may be
accomplished by moving the drill string coupled to drill
pipe connector 32 or by any other technique. The
application of second axial force 48 forces cutters to
rotate about pins 15 and further extend radially outward
relative to housing 12. The application of secoﬁd axial
force 48 may further extend cutters 14 to position where
they are approximately perpendicular to a longitudinal
axis 1f housing 12, as 1llustrated 1n FIGURE 3. Housing
12 may 1include a bevel or "stop" 1in order to prevent
cutters 14 from rotating passed a particular position,
such as an approximately perpendicular position to a
longitudinal axis of housing 12 as 1llustrated 1n FIGURE
3.

Underreamer 10 may be raised and lowered within well
bore 11 without rotation to further define and shape
cavity 42. Such movement may be accomplished by raising
and lowering the drill string coupled to drill pipe
connector 32. Housing 12 may also be partially rotated
to further define and shape cavity 42. It should be
understood that a subterranean cavity having a shape
other than the shape of cavity 42 may be formed with
underreamer 10.

Various techniques may be wused to actuate the
cutters of underreamers 1n accordance with embodiments of
the present 1invention. For example, some embodiments may
not 1include the use of a piston to actuate the cutters.
For example, a fishing neck may be coupled to an end of
the actuator. An upward axial force may be applied to

the fishing neck using a fishing tool 1n order to move
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enlarged portion 120 relative to the housing to extend
the cutters.

FIGURE 4 is a cross-sectional view of FIGURE 1 taken
along line 4-4, illustrating the nesting of cutters 14
around rod 19 while cutters 14 are 1in a retracted
position, as 1illustrated 1in FIGURE 1. Cutters 14 may
include cutouts 50 which may be filled with wvarious
cutting materials such as a carbide matrix 52 as
illustrated to enhance cutting performance. It should be
understood that nesting configurations other than the
configuration i1llustrated 1in FIGURE 4 may be used.
Furthermore, cutters 14 may have various other cross-
sectional configurations other than the configurations
illustrated, and such cross-sectional configurations may
differ at different locations on cutters 14. For
example, in particular embodiments, cutters 14 may not be
nested around rod 19.

FIGURE 5 1s a diagram illustrating a portion of a
wedge activated underreamer 110 disposed 1n a well bore
111 1n accordance with another embodiment of the present
invention. Underreamer 110 1ncludes an actuator 116
slidably positioned within a housing 112. Actuator 116
includes a fluid passage 121. Fluid passage 121 1includes
an outlet 125 which allows fluid to exit fluid passage
121 into a pressure cavity 122 of housing 112. Pressure
cavity 122 1includes an exit port 127 which allows fluid
to exit pressure cavity 122 1into well bore 111. In
particular embodiments, exit port 127 may be coupled to a
vent hose 1in order to transport fluid exiting through
exilt port 127 to the surface or to another location.
Actuator 116 includes an enlarged portion 120 having a
beveled portion 124. Actuator 116 also 1includes pressure

grooves 158 which allow fluid to exit pressure cavity 122
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when actuator 116 is disposed in a position such that
enlarged portion 120 1is proximate housing 112, as
described in more detail below with regards to FIGURES 6
and 7. Gaskets 160 are disposed proximate actuator 116.
Underreamer 110 includes cutters 114 coupled to housing
114 via pins 115.

In operation, a pressurized fluid is passed through
fluid passage 121 of actuator 116. Such disposition may
occur through a drill pipe connector connected to housing
112 in a similar manner as described above with respect
to underreamer 10 of FIGURES 1-3. The pressurized fluid
flows through fluid passage 121 and exits the fluid
passage through outlet 125 1nto pressure cavity 122.
Inside pressure cavity 122, the pressurized fluid exerts
a first axial force 140 upon an enlarged portion 137 of
actuator 116. Actuator 116 1s encircled by circular
gaskets 129 1n order to prevent pressurized fluid from
flowing up out of pressure cavity 122. The exertion of
first axial force 140 on enlarged portion 137 of actuator
116 causes movement of actuator 116 relative to housing
112. Such movement causes beveled portion 124 of
enlarged portion 120 to contact cutters 114 causiling
cutters 114 to rotate about pins 115 and extend radially
outward relative to housing 112, as described above.
Through extension of cutters 114, underreamer 110 forms
an enlarged cavity 142 as cutting surfaces 154 and 156 of
cutters 114 come 1nto contact with the surfaces of well
bore 111.

Underreamer 110 1s 1llustrated with cutters 114 in a
semi-extended position relative to housing 112. Cutters
114 may move into a more fully extended position through
the application of a second axial force 1n a similar

fashion as cutters 14 of underreamer 10 1llustrated in
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FIGURES 1-3. Underreamer 110 may be raised, lowered and
rotated to further define and shape cavity 142.

FIGURES 6 and 7 1illustrate the manner 1n which
pressure grooves 158 of actuator 116 of the underreamer
of FIGURE 5 allow the pressurized fluid to exit pressure
cavity 122. FIGURES 6 and 7 1illustrate only certain
portions of the underreamer, including only a portion of
actuator 116. The cutting blades of the underreamer are
not illustrated in FIGURES 6 and 7. As 1llustrated in
FIGURE 6, when actuator 116 1sg disposed such that
enlarged portion 120 1s not proximate housing 112,
gaskets 160 prevent pressurized fluid from exiting
pressure cavity 122. However, when the first axial force
1s applied and actuator 116 slides relative to housing
112, enlarged portion 120 of actuator 116 will eventually
become proximate housing 112 as 1llustrated in FIGURE 7.
When enlarged portion 120 1s proximate housing 112,
pressurized fluld 1n pressure cavity 122 may exit the
pressure cavity by flowing through pressure grooves 158
of actuator 116 1in the general direction illustrated by
the arrows 1in FIGURE 7. Pressure grooves 158 may enable
an operator of the underreamer to determine when enlarged
portion 120 18 proximate housing 112 because of the
decrease 1n pressure when the pressurized fluid exits
pressure cavity 122 through pressure grooves 158.
Pressure grooves may be utilized in actuators of various
embodiments of the present invention, including the
underreamer 1illustrated in FIGURES 1-4.

FIGURE 8 1s an 1sometric diagram 1llustrating a
cylindrical cavity 60 formed using an underreamer 1in
accordance with an embodiment of the present invention.
Cylindrical cavity 60 has a generally cylindrical shape

and may be formed by raising and/or lowering the
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underreamer in the well bore and by rotating the
underreamer.

Although the present invention has been described in
detail, various changes and modifications may be
suggested to one skilled in the art. It 1is 1ntended that
the present invention encompass such changes and

modifications as falling within the scope of the appended

claims.
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1. An underreamer for forming a cavity from within a well bore, comprising:

a housing adapted to be disposed within the well bore;

at least one cutter, each cutter having a first end and a second end, the first end of each

cutter pivotally coupled to the housing;

an actuator positioned in the housing, the actuator having a first end and a second end;
an enlarged portion of the actuator proximate the second end of the actuator;
wherein a first force applied to the actuator is operable to move the actuator relative to

the housing causing the enlarged portion to contact each cutter and extend the second end of each

cutter radially outward relative to the housing from a retracted position to a first position; and

wherein an axial force applied to the underreamer 1s operable to further extend the second

end of each cutter radially outward relative to the housing from the first position to a second

position.

2. The underreamer of Claim 1, wherein each cutter 1s approximately perpendicular

to a longitudinal axis of the housing when each cutter is in the second position.

3. The underreamer of Claim 1, wherein the axial force is applied in substantially the

opposite direction as the first force.

4. The underreamer of Claim 1, wherein the first force comprises hydraulic pressure

from a pressurized fluid.

5. The underreamer of Claim 1, wherein the actuator comprises a piston having a

first end and a second end, the first end of the piston slidably positioned in a hydraulic cylinder

of the housing, wherein the piston is coupled to the enlarged portion.

6. The underreamer of Claim 1, wherein the formed cavity comprises a generally

cylindrical shape defined when the underreamer 1s rotated.
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7. The underreamer of Claim 1, wherein the formed cavity comprises a generally

rectangular prism shape.

8. The underreamer of Claim 1, wherein at least one cutter comprises a replaceable

tip at its second end.

9. The underreamer of Claim 1, wherein the enlarged portion comprises a beveled

portion.

10.  Anunderreamer for forming a cavity from within a well bore, comprising:

a housing adapted to be disposed within the well bore;

at least one cutter, each cutter having a first end and a second end, the first end of each
cutter pivotally coupled to the housing;

an actuator positioned in the housing, the actuator having a first end and a second end;

an enlarged portion of the actuator proximate the second end of the actuator;

wherein a first force applied to the actuator is operable to move the actuator relative to
the housing causing the enlarged portion to contact each cutter and extend the second end of each
cutter radially outward relative to the housing from a retracted position to a first position;wherein
the first force comprises hydraulic pressure from a pressurized fluid; and

wherein the actuator comprises a pressure groove, the pressure groove configured to

allow the pressurized fluid to exit a pressure cavity of the housing when the enlarged portion of

the actuator is proximate the housing.

11.  Anunderreamer for forming a cavity from within a well bore, comprising:

a housing adapted to be disposed within the well bore;

at least one cutter, each cutter having a first end and a second end, the first end of each
cutter pivotally coupled to the housing;

an actuator positioned in the housing, the actuator having a first end and a second end;

an enlarged portion of the actuator proximate the second end of the actuator;
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wherein a first force applied to the actuator is operable to move the actuator relative to
the housing causing the enlarged portion to contact each cutter and extend the second end of each
cutter radially outward relative to the housing from a retracted position to a first position; and

wherein the actuator is operable to slide along at least one guide rail of the housing, the

guide rails operable to prevent rotation of the actuator relative to the housing.

12. A method for forming a cavity from within a well bore, comprising:

providing an underreamer within the well bore, the underreamer having a housing and an
actuator, the actuator having a first end and asecond end and an enlarged portion proximate the
second end, wherein the actuator is positioned in the housing, the underreamer further having at

least one cutter, each cutter having a first end and a second end, the first end of each cutter

ptvotally coupled to the housing;

applying a first force to the actuator, causing the enlarged portion to contact each cutter;

extending each cutter radially outward relative to the housing from a retracted position to
a first position to form the cavity, wherein the extension is in response to the contact of each
cutter by the enlarged portion and movement of the actuator from the applied first force; and

applying an axial force to the underreamer to cause each cutter to contact a surface ot the

well bore and further extend the second end of each cutter radially outward relative to the

housing from the first position to a second position.

13. The method of Claim 12, further comprising rotating the underreamer within the

well bore to form the cavity.

14.  The method of Claim 13, wherein the formed cavity comprises a generally

cylindrical shape.

15.  The method of Claim 12, wherein each cutter 1s approximately perpendicular to a

longitudinal axis of the housing when each cutter is in the second position.

16.  The method of Claim 12, wherein the axial force is applied in substantially the

opposite direction as the first force.
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17.  The method of Claim 12, wherein the first force comprises hydraulic pressure

from a pressurized fluid.

18.  The method of Claim 12, wherein the actuator comprises a piston having a first
end and a second end, the first end of the piston slidably positioned in a hydraulic cylinder of the

housing, wherein the piston is coupled to the enlarged portion.

19.  The method of Claim 12, wherein the formed cavity comprises a generally

rectangular prism shape.

20. The method of Claim 12, wherein the enlarged portion comprises a beveled

portion.

21. A method for forming a cavity from within a well bore, comprising:

providing an underreamer within the well bore, the underreamer having a housing and an
actuator, the actuator having a first end and a second end and an enlarged portion proximate the
second end, wherein the actuator is positioned in the housing, the underreamer further having at
least one cutter, each cutter having a first end and a second end, the first end of each cutter
pivotally coupled to the housing;

applying a first force to the actuator, causing the enlarged portion to contact each cutter;

extending each cutter radially outward relative to the housing from a retracted position to
a first position to form the cavity, wherein the extension is in response to the contact of each
cutter by the enlarged portion and movement of the actuator from the applied first force;

wherein the first force comprises hydraulic pressure from a pressurized fluid; and

wherein the actuator comprises a pressure groove, the pressure groove configured to

allow the pressurized fluid to exit a pressure cavity of the housing when the enlarged portion of

the actuator is proximate the housing.

22. A method for forming a cavity from within a well bore, comprising:
providing an underreamer within the well bore, the underreamer having a housing and an

actuator, the actuator having a first end and a second end and an enlarged portion proximate the
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second end, wherein the actuator is positioned in the housing, the underreamer further having at
least one cutter, each cutter having a first end and a second end, the first end of each cutter
pivotally coupled to the housing;
applying a first force to the actuator, causing the enlarged portion to contact each cutter;
extending each cutter radially outward relative to the housing from a retracted position to
a first position to form the cavity, wherein the extension 1s in response to the contact of each
cutter by the enlarged portion and movement of the actuator from the applied first force; and
wherein the actuator is operable to slide along at least one guide rail of the housing, the

guide rails operable to prevent rotation of the actuator relative to the housing.
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