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(57) Abstract: Fracturing tools for use in oil and gas wells comprise an inner sleeve,
an outer sleeve, a run-in position, and two operational positions. The inner sleeve
comprises two ports and two positions. The first port is aligned with a first port of
the housing when the tool and sleeve are in the first operational position and is
closed when the tool and sleeve are in the run-in position. After performing the first
operation, the inner sleeve is returned to its initial position and the outer sleeve is
moved placing the tool in the second operational position in which the second port
in the inner sleeve is in fluid communication with a second port in the housing.
Movement of the tool from the first operational position to the second operational
position so that a second operation can be performed is done without the need for an
additional well intervention step.
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AUTO-PRODUCTION FRAC TOOL

BACKGROUND

1. Field of Invention

The invention is directed to fracturing tools for use in oil and gas wells, and in particular,
to fracturing tools having two moveable sleeves capable of providing two operational positions
so that the fracturing tool can fracture the formation in the first operational position and then be
moved, without well intervention, to the second operational position to produce return fluids
from the well.

2. Description of Art

Fracturing or “frac” systems or tools are used in oil and gas wells for completing and
increasing the production rate from the well. In deviated wellbores, particularly those having
longer lengths, fracturing fluids can be expected to be introduced into the linear, or horizontal,
end portion of the well to frac the production zone to open up production fissures and pores
therethrough. For example, hydraulic fracturing is a method of using pump rate and hydraulic
pressure created by fracturing fluids to fracture or crack a subterranean formation.

In addition to cracking the formation, high permeability proppant, as compared to the
permeability of the formation, can be pumped into the fracture to prop open the cracks caused by
a first hydraulic fracturing step. For purposes of this disclosure, the proppant is included in the
definition of “fracturing fluids” and as part of well fracturing operations. When the applied
pump rates and pressures are reduced or removed from the formation, the crack or fracture

cannot close or heal completely because the high permeability proppant keeps the crack open.
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The propped crack or fracture provides a high permeability path connecting the producing
wellbore to a larger formation area to enhance the production of hydrocarbons.

One result of fracturing a well is that the return fluids, e.g., oil, gas, water, that are sought
to be removed from the well are mixed with sand and other debris broken loose in the formation.
As a result, after fracturing, an intervention step is performed to reorient a downhole tool such as
a frac tool so that the return fluids are passed through a screen or other device to filter out the
sand and debris. This intervention step usually involves dropping a ball or other plug element
into the well to isolate a portion of the well or to actuate the frac tool to move an actuator to open
a fluid flow path through the screen and closes a fluid flow path through which the fracturing

fluid was previously injected into the well or well formation.

SUMMARY OF INVENTION

After being run-in to the well in a non-operational “run-in” position and moved to a first
operational position, the frac tools disclosed herein are capable of orienting themselves into a
second operational position without the need for an intervention step to move the frac tools from
the first operational position to the second operational position. The term “operational position,”
means that the frac tool is oriented within a well in such a manner so that well completion, well
production, or other methods can be performed to the well by the frac tool. In other words,
“operational position,” means that the frac tool is oriented within in a well so that the frac tool
can perform the function(s) for which it was designed.

Broadly, the frac tools include a housing having a bore defined by an inner wall surface.
The housing includes a series of ports, e.g., at least two ports, one of which may include a fluid

flow control member such as a screen or filter used to prevent debris from entering the frac tool
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or a device for controlling the rate of fluid flow through the port. This “fluid flow controlled”
port is disposed below the other port lacking the fluid flow control member. This “fluid flow
controlled” port is referred to a production port because production fluids flow from the wellbore
or formation through the production port. The other port is referred to as a frac port because
fracturing fluids are pumped down the tool and out of the frac port into the wellbore or formation
during fracturing or “frac” operations.

The tools include an inner sleeve having upper and lower ports that can be aligned with
upper and lower ports of the housing. The inner sleeve includes an actuator for movement of the
inner sleeve along the inner wall surface of the housing. The inner sleeve comprises two
positions. A first position in which the inner sleeve blocks the upper ports of the housing and a
second position in which the upper port of the inner sleeve is aligned with and in fluid
communication with the upper port of the housing so that a first operation such as “fracing” can
be performed. In the first position, the lower ports of the inner sleeve and housing are aligned,
however, they are not in fluid communication with each other because fluid flow restrictor, such
as an outer sleeve disposed in a chamber partially formed by the outer wall surface of the inner
sleeve and the inner wall surface of the housing, blocks fluid flow between the lower port of the
inner sleeve and the lower port of the housing,.

To move the inner sleeve from its first position to its second position an inner sleeve
actuator, such as a ball seat, can be activated. Upon reaching the second position, the upper port
of the inner sleeve is aligned with and in fluid communication with the upper port in the housing
of the frac tool. Meanwhile, the outer sleeve, which is initially secured in place to either the
inner sleeve or the housing, continues to block fluid flow between the lower port of the inner

sleeve and the lower port of the housing. Movement of the inner sleeve downward to align the
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upper port of the inner sleeve with the upper port of the housing releases the outer sleeve so that
it can slide along the outer wall surface of the inner sleeve and the inner wall surface of the
housing. As a result of the alignment of the upper port of the inner sleeve with the upper port of
the housing, fracturing fluid is allowed to flow from the bore of the frac tool and into the well to
fracturing the well or formation.

After the first operation is performed by the frac tools, the inner sleeve returns to its
initial or first position such as by the reducing the flow pressure of the fracturing fluid or through
the inclusion of a return chamber, such as an atmospheric chamber, which facilitates movement
of the inner sleeve from its second position to its first position. In so doing, the upper housing
port is again blocked by the inner sleeve and the outer sleeve is moved from its initial or first
position to its second position. Movement of the outer sleeve from its initial position can be
performed by an outer sleeve actuator operatively associated with the inner and outer sleeves.
As a result of the movement of outer sleeve, the lower port of the inner sleeve, which is already
aligned with the lower port of the housing because the inner sleeve has been returned to its first
position, is placed in fluid communication with the lower port of the housing. In this
configuration, a second operation, such as producing return fluids from the well or formation
through the lower ports, into the bore of the housing, and up to the surface of the well, can be

performed by the frac tool.

BRIEF DESCRIPTION OF DRAWINGS
FIG. 1 is a cross-sectional view of one specific embodiment of the fracturing tool

disclosed herein shown in the run-in position.
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FIG. 2 is a cross-sectional view of the fracturing tool of FIG. 1 shown in the first
operational, or fracturing, position.

FIG. 3 is a cross-sectional view of the fracturing tool of FIG. 1 shown in the second
operational, or producing, position.

FIG. 4 is a perspective view of a specific outer sleeve of the fracturing tool of FIGS. 1-3.

While the invention will be described in connection with the preferred embodiments, it
will be understood that it is not intended to limit the invention to that embodiment. On the
contrary, it is intended to cover all alternatives, modifications, and equivalents, as may be

included within the spirit and scope of the invention as defined by the appended claims.

DETAILED DESCRIPTION OF INVENTION

Referring now to FIGS. 1-4, fracturing or frac tool 10 includes outer housing 20 having
upper end 21, lower end 22, outer wall surface 23, inner wall surface 24 defining bore 25
(shown best in FIG. 2), upper ports 26, and lower ports 28. Attachment members such as
threads 29 are disposed at upper and lower ends 21, 22 to facilitate attaching frac tool 10 to
additional components of a downhole tool or work string. As shown in the embodiment of
FIGS. 1-4, threads 29 are disposed along outer wall surface 23 at upper end 21 and are disposed
along inner wall surface 24 of lower end 22 to facilitate attachment of cap 30 to lower end 22 of
frac tool 10. As discussed in greater detail below, cap 30 facilitates formation of lower chamber
54. Housing 20 also includes upper pressure relief port 32 and lower pressure relief port 34
which are discussed in greater detail below.

Lower housing ports 28 may include a fluid flow control member or device such as

screen 88 that allows liquids to flow through lower housing ports 28, but prevents certain sized
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particulate matter from flowing through lower housing ports 28. Lower housing ports 28 may
also include a second fluid flow control member such as a choke (not shown), that is capable of
controlling the pressure drop and flow rate through lower housing ports 28. In one particular
embodiment, lower housing ports 28 include screen 88 and a choke.

Inner sleeve 40 is in sliding engagement with inner wall surface 24 and comprises bore
4] and an actuator for moving inner sleeve 40 from the run-in position (FIG. 1) to the first
operational position (FIG. 2). The actuator may be any device or method known to persons of
ordinary skill in the art. In the embodiment of FIGS. 1-3, the actuator is a seat such as ball seat
50 capable of receiving plug element such as ball 90 (FIG. 2). Although FIGS. 1-3 show ball
seat 50 and ball 90, it is to be understood that the seat is not required to be a ball seat and the
plug element is not required to a ball. Instead, the seat can have any other shape desired or
necessary for receiving a reciprocally shaped plug element.

Inner sleeve 40 can be rotated with respect to production sleeve 44 to align inner sleeve
ports 43 with upper housing ports 26, and this alignment can be fixed. For example, ball seat 50
can include a provision for tool engagement (not shown), such as a transverse slot, in order that
ball seat 50 can be tightened against production sleeve 44 to lock the alignment between inner
sleeve 40 and production sleeve 44.

As shown in the specific embodiment of FIGS. 1-4, inner sleeve 40 comprises frac
sleeve 42, production sleeve 44, and ball seat 50. Although shown in the Figures and described
herein as being formed from separate components attached to each other through threads 51, it
is to be understood that inner sleeve 40 and ball seat 50 may be comprised of less components
than shown, including a single sleeve component having ball seat 50 formed as part of the single

component.
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Frac sleeve 42 includes upper sleeve port 43 and is initially secured to housing 10 by a
releasable retaining member such as shear screw 38. At its upper end, frac sleeve 42 also
includes a flange portion, or shoulder 53 disposed on outer wall surface 55 of frac sleeve 42. As
discussed in greater detail below, flange portion or shoulder 57 provides return chamber 80. As
shown best in FIG. 2, flange portion or shoulder 57 includes profile 81 on its upper end to
facilitate formation of return chamber 80.

Production sleeve 44 comprises lower sleeve port 45, upper and lower flanges 46, 47
disposed on outer wall surface 49 of production sleeve 44, and recess or groove 48 disposed on
outer wall surface 49 of production sleeve 44. Inner wall surface 24 of housing 20, outer wall
surface 49 of inner sleeve 40, upper flange 46, and lower flange 47 form upper chamber 52.
Inner wall surface 24 of housing 20, outer wall surface 49 of inner sleeve 40, lower flange 47,
and cap 30 from lower chamber 54. Alternatively, an inner flange (not shown) may be disposed
at lower end 22 of housing 20 in place of cap 30. Or, an outer flange (not shown) may be
disposed at the lower end of inner sleeve 40 in place of cap 30. When inner sleeve 40 is in its
first position (FIG. 1), upper chamber 52 is in fluid communication with upper pressure relief
port 32 and lower chamber 54 is in fluid communication with lower pressure relief port 34 and
lower housing port 28. When inner sleeve 40 is in its second position (FIG. 2), upper chamber
52 is in fluid communication with lower pressure relief port 34 and lower chamber 54 is in fluid
communication with lower housing port 28. And, when inner sleeve 40 has been returned to its
first position and outer sleeve 60 is moved to its second position, upper chamber 52 is in fluid
communication with upper pressure relief port 32 and lower chamber is in fluid communication
with lower pressure relief port 34. Thus, both upper chamber 52 and lower chamber 54 are

hydrostatic chambers.
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Key 58 is disposed within upper chamber 52, through housing 20 below upper pressure
relief port 32, below upper flange 46, and above lower flange 47, and in sliding engagement
with outer wall surface 49 of production sleeve 44. Alternatively, key 58 can be replaced with
an inner flange (not shown) disposed on inner wall surface 24 at the appropriate location. Key
58 divides upper chamber 52 into two portions. Key 58 provides a stop to prevent downward
sliding of production sleeve 44 at a predetermined location along inner wall surface 24 such as
the location where upper flange 46 engages key 58 (see FIG. 2) so that groove 48 is aligned with
snap ring 70 (see FIG. 2), which is discussed in greater detail below.

Disposed in lower chamber 54 is outer ring or outer sleeve 60. Initially, outer sleeve is
disposed toward the bottom of the lower chamber 54. Outer sleeve 60 is in sliding engagement
with inner wall surface 24 and outer wall surface 49 of production sleeve 44. Outer sleeve 60
includes ports 62 and is initially attached to production sleeve 44 by shear screw 64. Disposed
towards a lower end of outer sleeve 60 in lower chamber 54 is snap ring 70. Snap ring 70 may
be part of outer sleeve 60, connected to outer sleeve 60, or a separate component from outer
sleeve 60. Snap ring 70 is initially energized such that when it is aligned with groove 48, snap
ring 70 contracts and is secured within groove 48. As a result, outer sleeve 60 can be moved by
the movement of inner sleeve 40.

Outer sleeve 60 may also comprise a passage such as pressure relief groove 63 (FIG. 4)
or bevel 66 disposed at upper end 67. Pressure relief groove 63 and bevel 66 facilitate fluid
communication between lower housing port 28 and the space of lower chamber 52 located
above outer sleeve 60 and below lower flange 47 when frac tool is in its run-in and first

operational positions (FIGS. 1-2) and to facilitate fluid communication between lower housing
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port 28 and the space of lower chamber 52 located below outer sleeve 60 and above cap 30
when frac tool 10 is in the second operational position (FIG. 3).

Return chamber 80 is disposed toward the upper end of inner sleeve 40 and is formed by
housing 20 and frac sleeve 42. As discussed in greater detail below, return chamber 80
facilitates movement of frac sleeve 42 to its first position after fracturing operations have been
completed. In the embodiment illustrated in the Figures, return chamber 80 is an atmospheric
chamber. It is to be understood, however, that return chamber can be modified, which may
require relocation of return chamber 80 to the outer wall surface 55 of frac sleeve 42, to include
a biased member such as a coiled spring or other device that is energized when inner sleeve 40
is moved from its first position to its second position.

Seals 75 (numbered only in FIG. 1) are disposed throughout frac tool 10 to provide
sealing engagement and reduce the likelihood of leaks between the various surfaces shown.
Seals 75 may be elastomeric, metal or any other type of seal known in the art.

As illustrated in FIG. 2, ball 90 engages ball seat 50 to restrict fluid flow through bore
41. Fluid pressure, such as by pumping fracturing fluid (not shown) down through bores 25, 41
1s exerted onto ball 90 causing shear screw 38 to break or shear to release frac sleeve 42 from
inner wall surface 24 so that frac sleeve 42, production sleeve 44, and ball seat 50 are forced
downward. In so doing, return chamber 80 becomes enlarged and, thus, energized.
Additionally, shear screw 64 is broken or sheared, groove 48 is aligned with snap ring 70 so that
snap ring 70 releases its stored energy and engages or locks into groove 48, the volume of lower
chambers 54 is reduced and the top of upper chamber 52 is moved toward key 58. The
reduction of volume of lower chamber 54 and the movement of the top of upper chamber 52

toward key 48 are facilitated by upper and lower pressure relief ports 32, 34 and lower housing

9
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port 28 because fluid is permitted to flow into and out of the upper and lower chambers 52, 54
as appropriate. In particular, during movement of inner sleeve 40 toward its second position,
fluid flows out of pressure relief port 32 and into pressure relief port 34. Fluid also flows out of
lower chamber through lower housing port 28, which is facilitated by one or both of pressure
relief groove 63 and bevel 66.

Upon providing the arrangement as shown in FIG. 2, upper sleeve ports 43 are aligned
with upper housing ports 26 and, thus, frac tool 10 is in its first operational position.
Accordingly, fracturing operations can be performed by pumping fracturing fluid from bore 25,
through upper sleeve port 43, through upper housing port 26, and into well or well formation to
fracture the formation.

As shown in FIG. 3, after sufficient fracturing fluid is injected into the well or open hole
formation, ball 90 is removed from ball seat 50 through any method known to persons skilled in
the art. For example, ball 90 may be removed from ball seat 50 by increasing the fluid pressure
of the fracturing fluid being pumped downward through bores 25, 41 until ball 90 is forced
through ball seat 50 so that it can fall to the bottom of the well. Alternatively, ball 90 may be
removed from ball seat 90 by decreasing the fluid pressure of the fracturing fluid being pumped
downward through bores 25, 41 so that ball can float back to the surface of the well.

Reduction of the fluid pressure of the fracturing fluid, either after forcing ball 90 through
ball seat 50, or after allowing ball 90 to float to the surface of the well, allows energized return
chamber 80 to overcome the downward force of the fluid being, or previously being, pumped
downward through bores 25, 41. As a result, frac sleeve 42 and, thus, production sleeve 44 and
outer sleeve 60 which is now attached to production sleeve 44 through snap ring 70, and ball

seat 50 move upward from the first operational position (FIG. 2) to provide the second

10
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operational position (FIG. 3). In this position, outer sleeve 60 is disposed toward the top of
chamber 54.

Additionally, upper sleeve ports 43 are no longer aligned with upper housing ports 26,
but lower sleeve ports 45 are aligned with lower housing ports 28. Accordingly, return fluids,
such as oil, gas, and water, are permitted to flow from the well or well formation and into bores
25, 41 so that the return fluids can be collected at the surface of the well.

In operation, frac tool 10 is disposed on a tubing or casing string through attachment
members such as threads 29 disposed at upper and lower ends 21, 22 of housing 20. The string
is then lowered into the well to the desired location. During this run-in step, inner sleeve 40 is
in its first position and frac tool 10 is in its run-in position (FIG. 1). In this position, upper
housing ports 26 are blocked by inner sleeve 40, lower sleeve ports 45 are aligned with lower
housing ports 28, but outer sleeve 60 blocks fluid communication between the lower sleeve
ports 45 and the lower housing ports 28.

Upon reaching the desired location or zone within the wellbore, inner sleeve 40 is moved
from its first position to its second position to provide the first operational position (FIG. 2) of
frac tool 10. In the embodiment shown in the Figures, inner sleeve 40 is moved from its first
position to its second position (FIG. 2) by restricting fluid flow through bores 25, 41 such as by
dropping a plug element such as ball 90 into bore 41 and landing the plug element on seat 50
and pumping fracturing fluid down bores 25, 41 to force inner sleeve 40 downward. In so
doing, upper sleeve ports 43 are aligned with upper housing ports 26, lower sleeve ports 45 are
aligned with outer sleeve ports 62, and production sleeve 44 is engaged with outer sleeve 60

such as through snap ring 70. Outer sleeve 60 continues to block fluid communication between

it
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lower sleeve ports 45 and lower housing ports 28. In addition, return chamber 80 becomes

energized.

In the first operational position of frac tool 10 (FIG. 2), fracturing fluid is allowed to
flow from bore 41 into well or well formation to fracture the formation. After an amount of
time has passed to fracture the formation as desired or necessary to stimulate hydrocarbon
production from the well, fracturing fluid is no longer pumped downward through bores 25, 41.
In the embodiment shown in the Figures, ball 90 is removed, either by forcing ball through ball
seat 50 or by allowing ball 90 to float to the surface of the well. Due to the reduction in fluid
pressure acting to force inner sleeve 40 downward, the energized return chamber 80 facilitates
movement of inner sleeve 40 upward from its second position (FIG. 2) to its first position. Asa
result, upper housing ports 26 are closed off.

During movement of inner sleeve 40 upward, outer sleeve 60 is also pulled upward due
to the engagement of snap ring 70 with groove 48. As illustrated in FIG. 3, movement of inner
sleeve 40 and outer sleeve 60 upward returns inner sleeve 40 to its first position and places
lower sleeve port 45 back in alignment with lower housing ports 28. Because lower sleeve port
45 is aligned with outer sleeve port 62, lower sleeve port 45 is placed in fluid communication
with lower housing port 28. Thus, frac tool 10 is placed in its second operational position (FIG.
3).

Once oriented in the second operational position of frac tool 10 (FIG. 3), return fluids
are allowed to flow from the well or well formation through lower housing ports 28, outer
sleeve port 62, lower sleeve ports 45, bore 41, and bore 25 so that the return fluids can flow to

the surface of the well for collection.

12
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As will be recognized by persons of ordinary skill in the art, movement of frac tool 10
from the first operational position (FIG. 2) to the second operational position (FIG. 3) did not
require any well intervention using another tool or device. All that was required was the
manipulation of forces acting on inner sleeve 40 to properly align inner sleeve 40 with the upper
and lower housing ports 26, 28 and outer sleeve port 62.

In the embodiments discussed herein with respect FIGS. 1-4, upward, toward the surface
of the well (not shown), is toward the top of FIGS. 1-4, and downward or downhole (the
direction going away from the surface of the well) is toward the bottom of FIGS. 1-4. In other
words, “upward” and “downward” are used with respect to FIGS. 1-4 as describing the vertical
orientation illustrated in FIGS. 1-4. However, it is to be understood that frac tool 30 may be
disposed within a horizontal or other deviated well so that “upward” and “downward” are not
oriented vertically.

It is to be understood that the invention is not limited to the exact details of construction,
operation, exact materials, or embodiments shown and described, as modifications and
equivalents will be apparent to one skilled in the art. For example, return chamber 80 may be
disposed within frac sleeve 42 such that movement of frac sleeve 42 causes a return member or
biased member such as a coiled spring, a belleville spring (also known as belleville washers),
capillary springs, deformable elastomer, polymer, or rubberized elements, or another elastic
device that is capable of being energized to exert a force upward or against the flow of fluid
against ball 90 when inner sleeve 40 is moved from its first position (FIGS. 1 and 3) to its
second position (FIG. 2) to be energized so that after downward fluid pressure is decreased, the
return member facilitates movement of inner sleeve 40 toward its first position. Additional

suitable return members include actuators energized by hydraulic pressure, hydrostatic pressure

13
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or electrical power such as from battery packs having electrical timers. Additionally, the
actuator for moving the inner sleeve from its first position to its second position may be a piston
that is actuated using hydrostatic or other pressure. In addition, releasable restraining members
or devices other than shear screws may be used to maintain certain components of the frac tools
in their initial positions. Moreover, the key can be replaced by a flange disposed on the inner
wall surface of the housing. Similarly, the cap can be replaced by a flange disposed on the outer
wall surface of the inner sleeve toward the lower end of the inner sleeve, or by a flange disposed
on the inner wall surface of the housing toward the lower end of the housing. In addition, outer
sleeve may be a valve or other fluid flow restrictor. Accordingly, the invention is therefore to

be limited only by the scope of the appended claims.

14
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CLAIMS
WHAT IS CLAIMED IS:
1. A downhole tool comprising:
a housing having an inner wall surface defining a bore, a first housing port, and a second
housing port disposed below the first port;
an inner sleeve in sliding engagement with the inner wall surface of the housing, the inner
sleeve having an inner sleeve outer wall surface and an inner sleeve actuator for moving the
inner sleeve from a first inner sleeve position to a second inner sleeve position; and
a fluid flow restrictor having an opened position providing fluid communication between
the housing bore and the second housing port and a closed position blocking fluid
communication between the housing bore and the second housing port, the fluid flow restrictor
being disposed between the inner sleeve and the inner wall surface of the housing and being
operatively associated with the inner sleeve,
wherein, when the inner sleeve is in the first inner sleeve position, the first
housing port is blocked by the inner sleeve and the fluid flow restrictor is in the closed position
blocking fluid communication between the housing bore and the second housing port,
wherein, when the inner sleeve is in the second inner sleeve position, the housing
bore is in fluid communication with the first housing port and the fluid flow restrictor is in the
closed position blocking fluid communication between the housing bore and the second housing
port, and
wherein, when the inner sleeve is moved from the second position toward the first
position, the fluid flow restrictor is moved from the closed position to the opened position

placing the housing bore in fluid communication with the second housing port.

15
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2. The downhole tool of claim 1, wherein the inner sleeve actuator comprises a seat
disposed in a sleeve bore, the seat being actuatable by a plug element so that the inner sleeve can
be moved from the first inner sleeve position to the second inner sleeve position by fluid pressure

forcing the plug element into the seat.

3. The downhole tool of claim 2, wherein the seat comprises a ball seat and the plug

element comprises a ball.

4. The downhole tool of claim 1, further comprising a return chamber operatively associated
with the inner sleeve, the return chamber being energized when the inner sleeve is in the second
inner sleeve position and the return chamber not being energized when the inner sleeve is in the

first inner sleeve position.

5. The downhole tool of claim 4, wherein the return chamber comprises an atmospheric
chamber.
6. The downhole tool of claim 1, wherein the fluid flow restrictor comprises an outer sleeve,

the outer sleeve being in sliding engagement with the inner wall surface of the housing and the

outer wall surface of the inner sleeve, the outer sleeve having an outer sleeve port and an outer

sleeve actuator for moving the outer sleeve from the closed position to the opened position, and
wherein the outer sleeve port is in fluid communication with the housing bore and the

second housing port when the outer sleeve is in the opened position.

16
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7. The downhole tool of claim 6, wherein the outer sleeve actuator comprises a groove
disposed on the outer wall surface of the inner sleeve and a snap ring operatively associated with

the outer sleeve,

8. The downhole tool of claim 6, wherein the outer wall surface of the inner sleeve
comprises an upper flange and a lower flange, the upper flange providing an upper hydrostatic

chamber, and the lower flange providing a lower hydrostatic chamber.

9. The downhole tool of claim 8, wherein the housing comprises an upper pressure relief
port, the upper pressure relief port being in fluid communication with the upper hydrostatic

chamber when the inner sleeve is in the first inner sleeve position.

10.  The downhole tool of claim 9, wherein the housing comprises a lower pressure relief
port, the lower pressure relief port being in fluid communication with the lower hydrostatic

chamber when the inner sleeve is in the first inner sleeve position.

11.  The downhole tool of claim 10, wherein an upper end of the outer sleeve comprises a
bevel for providing fluid communication between the lower hydrostatic chamber and the second

housing port when the outer sleeve is in the closed position.

12. The downhole tool of claim 1, wherein the inner sleeve comprises a first inner sleeve

port, the first inner sleeve port being in fluid communication with the first housing port when the

inner sleeve is in the second inner sleeve position.
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13. The downhole tool of claim 12, wherein the inner sleeve comprises a second inner sleeve
port disposed below the first inner sleeve port, the second inner sleeve port being in fluid
communication with the second housing port when the fluid flow restrictor is in the opened

position.

14. The downhole tool of claim 1, wherein the inner sleeve comprises a first inner sleeve
port, the first inner sleeve port being in fluid communication with the second housing port when

the fluid flow restrictor is in the opened position.

15. A downbhole tool comprising:

a housing have a bore, an inner wall surface, the inner wall surface defining the bore, an
outer wall surface, an upper housing port, and a lower housing port, the upper housing port and
the lower housing port providing fluid communication with the bore through the inner wall
surface and the outer wall surface;

an inner sleeve in sliding engagement with the inner wall surface of the housing, the inner
sleeve comprising

a flange disposed on an outer wall surface of the inner sleeve, the flange
providing a hydrostatic chamber between the outer wall surface of the inner sleeve and the inner
wall surface of the housing,

an upper inner sleeve port, and

a lower inner sleeve port;

an inner sleeve actuator for moving the inner sleeve from the first inner sleeve position to

the second inner sleeve position, the first inner sleeve position blocking fluid communication
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between the upper inner sleeve port and the upper housing port, and the second inner sleeve
position providing fluid communication between the upper inner sleeve port and the upper
housing port;

an outer sleeve disposed in the hydrostatic chamber, the outer sleeve comprising a
passage disposed on an outer wall surface of the outer sleeve to provide fluid communication
between the lower housing port and the hydrostatic chamber; and

an outer sleeve actuator for movement of the outer sleeve from a first outer sleeve
position to a second outer sleeve position, the first outer sleeve position blocking fluid
communication between the lower inner sleeve port and the lower housing port, and the second
outer sleeve position providing fluid communication between the lower inner sleeve port and the
lower housing port,

wherein, the outer sleeve is moved from the first outer sleeve position to the

second outer sleeve position by movement of the inner sleeve from the second inner sleeve

position toward the first inner sleeve position.

16.  The downhole tool of claim 15, further comprising a return chamber operatively
associated with the inner sleeve, the return chamber being energized when the inner sleeve is in
the second inner sleeve position and the return chamber not being energized when the inner

sleeve is in the first inner sleeve position.

17.  The downhole tool of claim 15, wherein the inner sleeve actuator comprises a seat

disposed in a sleeve bore, the seat being actuatable by a plug element so that the inner sleeve can
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be moved from the first inner sleeve position to the second inner sleeve position by fluid pressure

forcing the plug element into the seat.

18.  The downhole tool of claim 15, wherein the outer sleeve actuator comprises a groove
disposed on the outer wall surface of the inner sleeve and a snap ring operatively associated with

the outer sleeve,

19.  The downhole tool of claim 15, wherein the outer sleeve comprises an outer sleeve port,
the outer sleeve port being placed in fluid communication with the lower inner sleeve port and

the lower housing port when the outer sleeve is placed in the second outer sleeve position.

20. A method of fracturing and producing fluids from a well, the method comprising the
steps of’
(a) disposing a frac tool in a string, the frac tool comprising

a housing having an inner wall surface defining a bore, a first housing port, and a
second housing port disposed below the first housing port,

an inner sleeve in sliding engagement with the inner wall surface of the housing,
the sleeve having an inner sleeve outer wall surface, a first inner sleeve position, and a second
inner sleeve position, and

a fluid flow restrictor disposed between the inner sleeve and the inner wall surface
of the housing, the fluid flow restrictor comprising an opened position providing fluid

communication between the housing bore and the second housing port and a closed position
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blocking fluid communication between the housing bore and the second housing port, the fluid
flow restrictor being operatively associated with the inner sleeve,

wherein, when the inner sleeve is in the first inner sleeve position, the first
housing port is blocked by the inner sleeve,

wherein, when the inner sleeve is in the second inner sleeve position, the housing
bore is in fluid communication with the first housing port, and

wherein, when the inner sleeve is moved from the second inner sleeve position
toward the first inner sleeve position, the fluid flow restrictor is moved from the closed position
to the opened position;

(b) lowering the string into the well;

(c) moving the inner sleeve from the first inner sleeve position to the second inner
sleeve position placing the housing bore in fluid communication with the first housing port;

(d) fracturing the well by pumping a fracturing fluid through the housing bore,
through the first housing port, and into the well;

(e) reducing the flow of the fracturing fluid through the bore and through the first
housing port;

@ moving the inner sleeve from the second inner sleeve position toward the first
inner sleeve position causing the fluid flow restrictor to move from the closed position to the
opened position placing the housing bore in fluid communication with the second housing port;
and

(8  producing fluids from the well by flowing fluids from the well, through the

second housing port, and into the bore of the housing,
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21. The method of claim 20, wherein the inner sleeve is moved from the first inner sleeve
position to the second inner sleeve position by disposing a plug element on a seat disposed
within an inner sleeve bore of the inner sleeve so that fluid pressure builds up above the plug
element to force the inner sleeve from the first inner sleeve position to the second inner sleeve

position.

22.  The method of claim 20, wherein step (f) is performed by releasing energy stored in a
return chamber operatively associated with the inner sleeve, wherein the return chamber is
energized during movement of the inner sleeve from the first inner sleeve position to the second

inner sleeve position.

23. The method of claim 22, wherein the fluid flow restrictor is moved from the closed

position to the opened position by actuating an actuator operatively associated with the inner

sleeve and the fluid flow restrictor.
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