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A downhole tool for removing debris from fluid
flowing through the downhole tool comprises a
screen member in sliding engagement with an inner
wall surface of the tool. As the screen member
becomes blocked, it moves from a first or initial
position to a second or actuated position which
causes a pressure change detectable at the
surface of the wellbore. The pressure change
causes the debris blocking fluid flow through the
screen member to fall off the screen member
thereby allowing an increase in fluid flow through
the screen member. As a result, the screen
member returns to its initial position and fluid again
flows through the screen member for capturing by
the screen member.
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DOWNHOLE TOOL FOR CAPTURING DEBRIS AND METHOD OF REMOVING

DEBRIS FROM A FLUID FLOWING THROUGH A DOWNHOLE TOOL

BACKGROUND

1. Field of Invention

The invention is directed to a downhole clean-up tool for use in oil and gas wells, and in
particular, to a downhole clean-up tool that is capable of self-cleaning debris out of the flow
path so that the tool can continue to operate for a longer period of time.
2. Description of Art

US 2007/0272404 A1 discloses a flow sensor incorporated into a junk basket to sense a
flow stoppage due to a plugged screen or plugged cuttings ports in a mill. The sensor triggers a
signal to the surface to warn personnel that a problem exists before the equipment is damaged.
The sensor signal to the surface can take a variety of forms including mud pulses, a detectable
pressure buildup at the surface, electromagnetic energy, electrical signal on hard wire or radio
signals in a wifi system to name a few options. Surface personnel can interrupt the milling to
take corrective action that generally involves pulling out of the hole or reverse circulating to try
to clear the screen or mill cuttings inlets. Other variables can be measured such as the volume
or weight or rate of change of either and a signal can be sent to the surface corresponding to one
of those variables to allow them to be detected at the surface in real time

Downhole tools for clean-up of debris in a wellbore are generally known and are referred
to as “junk baskets.” In general, the junk baskets have a screen or other structure that catches

debris within the tool as fluid flows through the tool. This occurs because the fluid carrying the
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debris flows through the tool such that at a point in the flow path, the speed of the fluid flowing

through the tool decreases such that the junk or debris falls out of the flow path and into a basket.

SUMMARY OF INVENTION

The object of the present invention are achieved by a downhole tool for capturing debris
flowing through the downhole tool, the downhole tool characterized by comprising:

a mandrel having a mandrel upper end, a mandrel lower end, a mandrel outer wall
surface, a mandrel inner wall surface defining a mandrel bore, and a mandrel port disposed
between the mandrel outer wall surface and the mandrel inner wall surface and in fluid
communication with the mandrel bore;

a partition disposed in the mandrel bore above the mandrel port, the partition dividing
the mandrel bore into an upper bore and a lower bore, and having at least one partition port
disposed there-through in fluid communication with the upper bore and the lower bore;

a sleeve member disposed in the lower bore and operatively associated with the inner
wall surface of the mandrel bore, the sleeve having a first position, a second position, a sleeve
upper end, a sleeve lower end, a sleeve outer wall surface, and a sleeve inner wall surface
defining a sleeve bore; and

a screen member disposed at the sleeve lower end, the screen member restricting fluid
flow through the sleeve bore,

wherein the sleeve member moves from the first position toward the second
position due to a reduction in fluid flow through the screen member.

Preferred embodiments of the downhole tool are described in claims 2 - 15.
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The objects of the present invention are further achieved by a method of removing debris from
a fluid flowing through a downhole tool, the method characterized by comprising the steps of:

(a) pumping a first fluid into an upper bore of a downhole tool and flowing the first
fluid through a port disposed in a partition dividing the upper bore from a lower bore of the
downhole tool and out of a mandrel port disposed in a wall of the downhole tool;

(b) during step (a), flowing a debris laden fluid into the lower bore of the downhole
tool, the debris laden fluid comprising debris; and

(c) passing the debris laden fluid through a screen disposed in the lower bore of the
downbhole tool, the screen being disposed on a slidable sleeve having a first position and a second
position, the sleeve moving from the first position toward the second position due to a reduction
in a flow rate of the debris laden fluid through the screen,

wherein reduction in the flow rate of the debris laden fluid through the screen is caused
by an accumulation of debris on the screen, and

wherein at least a portion of the accumulation of debris on the screen is removed by
altering a pressure differential between the mandrel port and the screen due to the movement of
the sleeve from the first position to the second position.

Preferred embodiments of the method are described in claims 17 - 20.

Broadly, downhole tools for clean-up of debris within a well comprise a screen member
in sliding engagement with an inner wall surface of a housing or mandrel. As the screen member
becomes blocked, it moves from a first or initial position to a second or actuated position which
causes a pressure change detectable at the surface of the wellbore. The pressure change causes
the debris blocking fluid flow through the screen member to fall off the screen member thereby

allowing an increase in fluid flow through the screen member. As a result, the screen member
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returns to its initial position and fluid again flows through the screen member for capturing by
the screen member.
BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a partial cross-sectional view of a specific embodiment of a downhole tool
disclosed herein shown in an initial position.

FIG. 2 is a partial cross-sectional view of the downhole tool of FIG. 1 shown in an
actuated position.

FIG. 3 is a partial cross-sectional view of another specific embodiment of a downhole
tool disclosed herein shown in an initial position.

FIG. 4 is a partial cross-sectional view of the downhole tool of FIG. 3 shown in an
actuated position.

FIG. 5 is a partial cross-sectional view of an additional specific embodiment of a
downbhole tool disclosed herein shown in an initial position.

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. 1-2, in one particular embodiment, downhole tool 10 comprises
mandrel or housing 20 having upper end 21, lower end 22, outer wall surface 23, and inner wall
surface 24 defining bore 25. Disposed along a portion of inner wall surface 23 is shoulder or

flange 27. One or more ports 29 are disposed through mandrel 20 in fluid communication with
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outer wall surface 23 and inner wall surface 24 and, thus bore 25. As shown in FIGS. 1-2, port
29 is disposed at a downward angle. It is to be understood, however, that port 29 is not required
to be disposed in this manner. Instead, port 29 can be angled upward or be disposed
perpendicular to bore 25.

Toward upper end 21 of mandrel 20 is partition 30 which divides bore 25 into upper 17
bore and lower bore 19. As shown in FIGS. 1-2, partition 30 is angled downward and includes
a centrally located downward protrusion 36. Disposed within partition 30 is one or more ports
32. One or more or all of ports 32 can have a shape or device disposed therein that accelerates
fluid flowing through port(s) 32 in the direction indicated by the arrow in FIG. 1. Port(s) 32
can be disposed parallel to or at an angle relative to longitudinal axis 15 of mandrel 20. As
shown in FIGS. 1-2, port 32 is disposed at an angle relative to longitudinal axis 15.

Further, as shown in FIGS. 1-3, port 32 is in alignment with port 29 in mandrel 20. It
is to be understood, however, that port 32 is not required to be in alignment with port 29. In
addition, it is to be understood that in the embodiments in which more than one port 29 is
disposed in mandrel 20, not all of the ports 29 arc required to be in alignment with a
corresponding port 32. However, in a preferred embodiment, partition 30 has more than one
port 32 each of which is disposed at an angle relative to longitudinal axis 15 and each of which
is in alignment with a corresponding port 29 disposed in mandrel 20.

Disposed at lower end 22 of mandrel 20 is debris deflector member 40 having a closed
upper end 42, bore 44, and opening 46. Decbris deflector members such as debris deflector
member 40 are known in the art. In general, fluid carrying pieces of debris is carried upward
through bore 44 as indicated by the arrow in FIG. 1. Large pieces of debris are unable to pass

through opening 46 and, thercfore, the large picces of debris contact upper end 42 and are
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directed downward, usually into a basket or cavity (not shown) disposed in fluid
communication with bore 44. Meanwhile, the fluid, together with any debris capable of passing
through opening 46, exits opening 46 and enters lower portion 19 of bore 25.

Disposed in sliding engagement with flange 27 and inner wall surface 24 of mandrel 20
is sleeve 50. Sleeve 50 comprises upper end 51, lower end 52, outer wall surface 53, a portion
of which is in sliding engagement with flange 27 and a portion of which is in sliding
engagement with inner wall surface 24, and inner wall surface 54 defining bore 55. Affixed to
lower end 52 of sleeve 50 is screen member 60. Screen member 60 can be any type of screen
member known in the art. In general, screen member 60 includes one more apertures through
which fluid is permitted to pass, yet larger debris is prevented from passing. As a result, the
debris that is unable to pass through screen member 60 cither falls off of screen into cavity 28
partially defined by inner wall surface 24 of mandrel 20 and an outer wall surface of debris
deflector member 40, or becomes stuck on screen member 60.

As shown in FIG. 1, sleeve 50 is in an initial position and, as shown in FIG. 2, sleeve
50 is disposed in an actuated position. Operatively associated with sleeve 50 is return member
70. Return member 70 can be any device known in the art that is capable returning sleeve 50
toward an initial position. In the embodiment of FIGS. 1-2, return member 70 comprises a
coiled spring operatively associated with flange 27 and a flange disposed on outer wall surface
53 of sleeve 50.

In operation, downhole tool 10 is included as part of a tubing or work string (not shown)
that is then disposed within a wellbore (not shown). Conventional fluid circulation down
through the work string is utilized to perform a reverse circulating action downhole to collect

debris such as metal cuttings and other junk. The circulation of fluid through the work string
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flows debris upward through bore 44 of debris deflector member 40. In so doing, larger pieces
of debris unable to pass through opening 46 are captured within a basket or cavity (not shown)
in fluid communication with bore 44. The fluid and smaller pieces of debris capable of passing
through opening 46 flow into lower portion 19 of mandrel 20 (see arrow in FIG. 1). The fluid
then passes through screen member 60 (see arrow in FIG. 1) where a portion of the smaller
debris is captured by screen member 60. Some of this smaller debris falls off of screen member
60 into cavity 28, while other pieces of the smaller debris become trapped or attached to screen
member 60.

To facilitate pulling the fluid up through bore 44 of debris deflector member 40 and,
thus, through screen member 60, fluid is flowed down the work string to which downhole tool
10 is attached and into upper portion 17 of bore 25 of mandrel 20. This fluid is restricted from
flowing into lower portion 19 of bore 25 by partition 30. Some of this fluid, however, is
permitted to flow through partition 30 by flowing through port 32. In certain embodiments,
port 32 accelerates the flow of the fluid to create a pressure differential between the fluid
flowing out of port 32 and the fluid passing through screen member 60. In the embodiment of
FIGS. 1-2, port 32 is in alignment with port 29 which facilitates creation of the pressure
differential.

As noted above, as the fluid is flowed upward through debris deflector 40, into lower
portion 19 of bore 25 below screen member 60, and then through screen member 60, some
debris becomes attached or trapped against screen member 60, thereby decreasing the efficacy
of screen member 60 to remove debris from the fluid passing through screen member 60. As a
result, the upper flowing fluid below screen member 60, facilitated by the fluid flowing out of

port 32 and through port 29, causes sleeve 40 to move from the initial position (FIG. 1) toward
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the actuated position (FIG. 2). In doing so, a portion of upper end 51 blocks at least a portion
of port 29 and return member 70 becomes energized. Upon port 29 being at least partially
blocked by sleeve 50, a pressure spike or increase is observed by an operator at the surface of
the well which indicates that fluid flow through screen member 60 is at least partially blocked
by debris.

In addition, the pressure differential caused by the fluid flowing through port 32 is
lessened and such fluid is re-directed downward toward screen member 60. As a result, the
pressure of the fluid flowing upward toward screen member 60 is no longer strong enough to
push the attached or trapped debris into screen member 60 and, therefore, the debris attached
or trapped in screen member 60 falls away and into cavity 28. Upon a sufficient amount of the
attached/trapped debris being removed from screen member 60, return member 70 releases its
stored energy and returns sleeve 50 toward the initial position. Consequently, port 29 is no
longer blocked and debris clean-up operations can proceed until either all debris is removed
from the wellbore, or the cavities of downhole tool 10 are filled. At that time, the work string,
including downhole tool 10 together with all debris captured within downhole tool 10 or within
another portion of the work string, can be retrieved from the wellbore.

Referring now to FIGS. 3-4, in another embodiment, downhole tool 100 includes
mandrel 20, debris deflector member 40, screen member 60, and return member 70 that are
identical to the embodiments of FIGS. 1-2 and, therefore, use like reference numerals in this
embodiment. Downhole tool 100, however, includes partition 130 that divides bore 25 into
upper bore 17 and lower bore 19 and includes one or more bypass ports 134 disposed in wall

135 of centrally located downward protrusion 136. As with the embodiments of FIGS. 1-2,
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partition 130 includes one or more ports 132 and, one or more of ports 132 can include a shape
or device inserted in port(s) 132 that accelerates fluid as it flows through port(s) 132.

Disposed in sliding engagement with flange 27 and outer wall surface 137 of wall 135
is sleeve 150. Sleeve 150 comprises upper end 151, lower end 152, outer wall surface 153, a
portion of which is in sliding engagement with flange 27, and inner wall surface 154 defining
bore 155. A portion of inner wall surface 154 at upper end 151 is in sliding engagement with
outer wall surface 137. Disposed through outer wall surface 153 and inner wall surface 154
and in fluid communication with bore 155 are ports 157. Affixed to lower end 152 of sleeve
150 is screen member 60.

As shown in FIG. 3, sleeve 150 is in an initial position and, as shown in FIG. 4, sleeve
150 is disposed in an actuated position. In the initial position, ports 134 of partition 130 are at
least partially blocked by a portion of sleeve 150. Operatively associated with sleeve 150 is
return member 70. As with the embodiments of FIGS. 1-2, return member 70 can be any device
known in the art that is capable returning sleeve 150 toward an initial position. In the
embodiment of FIGS. 3-4, return member 70 comprises a coiled spring operatively associated
with flange 27 and a flange disposed on outer wall surface 153 of sleeve 150.

In general, downhole tool 100 operates in a similar manner as the operation of the
embodiments of FIGS. 1-2 discussed above. The main difference is that, when sleeve 150 is
in the initial position, the fluid flowing through screen member 60 enters into bore 155 and then
exists ports 157 before flowing out of port(s) 29. In addition, when sufficient debris becomes
trapped or attached to screen member 60, sleeve 150 moves upwards to unblock ports 134 in
partition 130 and return member 70 becomes energized (FIG. 4). In addition, in certain

embodiments, all or a portion of port(s) 29 are blocked by a portion of sleeve 150. Upon ports
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134 becoming unblocked or opened, a pressure drop is observed by the operator at the surface
to indicate that fluid flow through screen member 60 has become blocked. In addition, the
pressure differential created by the fluid flowing through port 132 is lessened, thereby allowing
some of the debris attached to or trapped in screen member 60 to fall away and into cavity 28.

Upon a sufficient amount of the attached/trapped debris being removed from screen
member 60, return member 70 releases its stored energy and returns sleeve 150 toward the
initial position. Consequently, ports 134 become blocked and, in certain embodiments, port 29
is no longer blocked, so that debris clean-up operations can proceed until either all debris is
removed from the wellbore, or the cavities of downhole tool 100 are filled. At that time, the
work string, including downhole tool 100 together with all debris captured within downhole
tool 100 or within another portion of the work string, can be retrieved from the wellbore.

As illustrated in FIG. 5, an additional embodiment of downhole tool 200 includes
mandrel 20, debris deflector member 40, screen member 60, and return member 70 that are
identical to the embodiments of FIGS. 1-4 and, therefore, use like reference numerals in this
embodiment. In addition, downhole tool 200 includes a partition 130 that is identical to
partition 130 in the embodiments of FIGS. 3-4 and, therefore, uses like reference numerals in
this embodiment. In the embodiment of FIG. 5, however, downhole tool 200 includes sleeve
250 disposed in sliding engagement with flange 27, inner wall surface 24, and outer wall surface
137 of wall 135.

Sleeve 250 comprises upper end 251, lower end 252, outer wall surface 253, a portion
of which is in sliding engagement with flange 27 and a portion of which is in sliding
engagement with inner wall surface 24, and inner wall surface 254 defining bore 255. A portion

of inner wall surface 154 at upper end 151 is in sliding engagement with outer wall surface 137.
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Disposed through upper end 151 in fluid communication with bore 255 are ports 257. Affixed
to lower end 252 of sleeve 250 is screen member 60.

As shown in FIG. 5, sleeve 250 is in an initial position. The actuated position of sleeve
250 is not shown. In the initial position, ports 134 of partition 130 arc at least partially blocked
by a portion of sleeve 250. Operatively associated with sleeve 250 is return member 70. As
with the embodiments of FIGS. 1-4, return member 70 can be any device known in the art that
is capable returning sleeve 250 toward the initial position (FIG. 5). In the embodiment of FIG.
5, return member 70 comprises a coiled spring operatively associated with flange 27 and a
flange disposed on outer wall surface 253 of sleeve 250.

In general, downhole tool 200 operates in a similar manner as the operation of the
embodiments of FIGS. 1-4 discussed above. The main difference is that, when sleeve 250 is
in the initial position, the fluid flowing through screen member 60 enters into bore 255 and then
exists ports 257 disposed in upper end 252 before flowing out of port(s) 29. In addition, when
sufficient debris becomes trapped or attached to screen member 60, sleeve 250 moves upwards
to unblock ports 134 in partition 130 and return member 70 becomes energized. In addition, in
certain embodiments, all or a portion of port(s) 29 are blocked by a portion of sleeve 250. Upon
ports 134 becoming unblocked or opened, a pressure drop is observed by the operator at the
surface to indicate that fluid flow through screen member 60 has become blocked. In addition,
the pressure differential created by the fluid flowing through port 132 is lessened, thereby
allowing some of the debris attached to or trapped in screen member 60 to fall away and into
cavity 28.

Upon a sufficient amount of the attached/trapped debris being removed from screen

member 60, return member 70 releases its stored energy and returns sleeve 250 toward the
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initial position. Consequently, ports 134 become blocked and, in certain embodiments, port 29
is no longer blocked, so that debris clean-up operations can proceed until cither all debris is
removed from the wellbore, or the cavities of downhole tool 200 are filled. At that time, the
work string, including downhole tool 200 together with all debris captured within downhole
tool 200 or within another portion of the work string, can be retrieved from the wellbore.

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, each of the ports of the
mandrel, partition, and sleeve can have any shape desired or necessary to facilitate operation
of the downhole tools disclosed herein. Further, a nozzle or other device can be placed within
the port(s) of the partition to increase the velocity of the incoming fluid as it flows through the
ports. In addition, the partition is not required to include a central clongated extension or be
angled as shown in the Figures. Morcover, the apertures in screen member can have any
arrangement, size and dimensions as desired or necessary to restrict flow of debris through
screen and to allow debris stuck on the screen member to be removed. Additionally, the return
member is not required to be a coiled spring. Instead, the return member can comprise a
compressible elastomeric device, a Bellville washer, and or the like. Further, one or more seals
can be disposed along one or both of the outer wall surface of the sleeve, the inner wall surface
of the mandrel, or along the flange disposed on the inner wall surface of the mandrel to isolate
one or more areas. Moreover, the number, size, location, and orientation of the ports in the
mandrel, partition, or sleeve can be modified as desired or necessary to facilitate the downhole

tools disclosed herein operating as disclosed herein.
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Further, it is to be understood that the term “wellbore™ as used herein includes open-
hole, cased, or any other type of wellbores. In addition, the use of the term “well” is to be
understood to have the same meaning as “wellbore.” Moreover, in all of the embodiments
discussed herein, upward, toward the surface of the well (not shown), is toward the top of
Figures, and downward or downhole (the direction going away from the surface of the well) is
toward the bottom of the Figures. However, it is to be understood that the tools may have their
positions rotated in ¢ither direction any number of degrees. Accordingly, the tools can be used
in any number of orientations casily determinable and adaptable to persons of ordinary skill in
the art. Accordingly, the invention is therefore to be limited only by the scope of the appended

claims.

342201



10

15

20

14
CLAIMS - OFFSET
1. A downbhole tool (10, 100) for capturing debris flowing through the downhole tool, the
downhole tool characterized by comprising:

a mandrel (20) having a mandrel upper end (21), a mandrel lower end (22), a mandrel
outer wall surface (23), a mandrel inner wall surface (24) defining a mandrel bore (25), and a
mandrel port (29) disposed between the mandrel outer wall surface (23) and the mandrel inner
wall surface (24) and in fluid communication with the mandrel bore (25);

a partition (30) disposed in the mandrel bore (25) above the mandrel port (29), the
partition (30) dividing the mandrel bore (25) into an upper bore (17) and a lower bore (19), and
having at least one partition port (32) disposed there-through in fluid communication with the
upper bore (17) and the lower bore (19);

a sleeve member (50) disposed in the lower bore (19) and operatively associated with
the inner wall surface (24) of the mandrel bore (25), the sleeve (50) having a first position, a
second position, a sleeve upper end (51), a sleeve lower end (52), a sleeve outer wall surface
(53), and a sleeve inner wall surface (54) defining a sleeve bore (55); and

a screen member (60) disposed at the sleeve lower end (52), the screen member (60)
restricting fluid flow through the sleeve bore (55),

wherein the sleeve member (50) moves from the first position toward the second

position due to a reduction in fluid flow through the screen member (60).

2. The downbhole tool (10, 100) of claim 1,
characterized in that the partition port (32) accelerates a flow of a fluid flowing through

the partition port (32).
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3. The downhole tool (10, 100) of claim 1,

characterized in thatthe partition port (32) is in alignment with the mandrel port (29).

4. The downbhole tool (10, 100) of claim 1,
characterized in thatthe sleeve member (50) is operatively associated with the inner
wall surface (24) of the mandrel bore (25) by a portion of the sleeve outer wall surface (53)
toward the sleeve upper end (51) being in sliding engagement with the mandrel inner wall
surface (24), and

wherein the mandrel port (29) being opened when the sleeve (50) is in the first

position and the mandrel port (29) being at least partially blocked when in the second position.

5. The downbhole tool (10, 100) of claim 4,
characterized in that the partition port (32) accelerates a flow of a fluid flowing through

the partition port (32) and is in alignment with the mandrel port (29).

6. The downhole tool (10, 100) of claim 5, further characterized by comprising

a return member (70) operatively associated with the sleeve (50).

7. The downbhole tool (10, 100) of claim 1,
characterized in thatthe sleeve member (50) is operatively associated with the inner
wall surface (24) of the bore (25) by a portion of the mandrel inner wall surface (24) being in

sliding engagement with the sleeve outer wall surface (53).
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8. The downbhole tool (10, 100) of claim 1,

characterized 1in thata portion of the sleeve inner wall surface (54) is in sliding
engagement with an extension disposed on the partition (30, 130), the extension having a bypass
port (134) disposed there-through in fluid communication with the upper bore (17) and the lower
bore (19), the bypass port (134) being at least partially blocked when the sleeve (50, 150) is in
the first position and being at least partially opened when the sleeve (50, 150) is in the second

position.

9. The downbhole tool (10, 100) of claim 8§,
characterized in thatthe sleeve (50, 150) further comprises a sleeve port disposed in
the sleeve outer wall surface (153) and the sleeve inner wall surface (154) and in fluid

communication with the sleeve bore (155).

10.  The downhole tool (10, 100) of claim 9, further characterized by comprising

a return member (70) operatively associated with the sleeve (150).

1. The downbhole tool (10, 100) of claim 8§,
characterized in that the partition port accelerates a flow of a fluid flowing through

the partition port.

12.  The downbhole tool (10, 100) of claim 11,

characterized in thatthe partition port (32) is in alignment with the mandrel port (29).
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13. The downhole tool (10, 100) of claim &,
characterized in thatthe sleeve (50, 150) further comprises a sleeve port disposed in
the sleeve upper end (151) and in fluid communication with the sleeve bore (55) and the lower

bore of the mandrel (20).

14. The downbhole tool (10, 100) of claim 13,

characterized in thatthe sleeve member (50, 150) is operatively associated with the

inner wall surface of the bore by a portion of the sleeve outer wall surface (53) toward the sleeve

upper end (51) being in sliding engagement with the mandrel inner wall surface (24), and
wherein the mandrel port (29) is opened when the sleeve (50, 150) is in the first

position and the mandrel port (29) being at least partially blocked when in the second position

15.  The downhole tool (10, 100) of claim 14, further characterized by comprising

a return member (70) operatively associated with the sleeve (50, 150).

16. A method of removing debris from a fluid flowing through a downhole tool (10), the
method characterized by comprising the steps of:

(a) pumping a first fluid into an upper bore of a downhole tool (10, 100) and flowing
the first fluid through a port (32) disposed in a partition (30) dividing the upper bore (17) from
a lower bore (19) of the downhole tool (10) and out of a mandrel port (29) disposed in a wall of

the downhole tool (10, 100);
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(b) during step (a), flowing a debris laden fluid into the lower bore of the downhole
tool (10, 100), the debris laden fluid comprising debris; and

(c) passing the debris laden fluid through a screen (60) disposed in the lower bore of
the downhole tool (10, 100), the screen (60) being disposed on a slidable sleeve (50) having a
first position and a second position, the sleeve (50) moving from the first position toward the
second position due to a reduction in a flow rate of the debris laden fluid through the screen (60),

wherein reduction in the flow rate of the debris laden fluid through the screen (60) is
caused by an accumulation of debris on the screen (60), and

wherein at least a portion of the accumulation of debris on the screen (60) is removed by
altering a pressure differential between the mandrel port (29) and the screen (60) due to the

movement of the sleeve (50) from the first position to the second position.

17. The method of claim 16,
characterized in that during removal of the accumulation of debris on the screen (60),

at least a portion of the mandrel port (29) is blocked.

18. The method of claim 16,
characterized in thatapressure of the first fluid flowing through the port in the partition
(30) is increased when the sleeve (50) is moved from the first position toward the second

position.
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19. The method of claim 16,
characterized in thatapressure of the first fluid flowing through the port in the partition
(30) is decreased when the sleeve (50) is moved from the first position toward the second

position.

20. The method of claim 19,
characterized in thatthesleeve (50) at least partially opens a bypass port (134) disposed
in the partition (30) when the sleeve (50) is moved from the first position toward the second

position.
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PATENTKRAYV

1. Bregnnverktay (10, 100) for a fange rester som stremmer gjennom brgnn-
verktgyet,
karakterisert ved at brgnnverkigyet omfatter:

en spindel (20) med en gvre spindelende (21), en nedre spindelende (22),
en ytre spindelveggoverflate (23), en indre spindelveggoverflate (24) som danner
en spindelboring (25), og en spindelport (29) anbrakt mellom den ytre spindel-
veggoverflaten (23) og den indre spindelveggoverflaten (24) og i fluidkommunika-
sjon med spindelboringen (25);

en skillevegg (30) anbrakt i spindelboringen (25) over spindelporten (29),
skilleveggen (30) avdeler spindelboringen (25) i en gvre boring (17) og en nedre
boring (19), og har i det minste en skilleveggport (32) anbrakt derigjennom i fluid-
kommunikasjon med den gvre boringen (17) og den nedre boringen (19);

et hylseelement (50) anbrakt i den nedre boringen (19) og operativt assosi-
ert med den indre veggoverflaten (24) til spindelboringen (25), hylsen (50) har en
farste posisjon, en andre posisjon, en gvre hylseende (51), en nedre hylseende
(52), en ytre hylseveggoverflate (53), og en indre hylseveggoverflate (54) som
danner en hylseboring (55); og

et filterelement (60) anbrakt ved den nedre hylseenden (52), filterelementet
(60) begrenser fluidstrgmning gjennom hylseboringen (55),

hvori hylseelementet (50) beveger seg fra den ferste posisjon mot den
andre posisjon pa grunn av en reduksjon i fluidstremning gjennom filter-

elementet (60).

2. Brennverktgy (10, 100) ifglge krav 1,
karakterisert ved at skilleveggporten (32) akselererer en strgmning av

et fluid som strgmmer gjennom skilleveggporten (32).

3. Brennverktgy (10, 100) ifglge krav 1,
karakterisert ved at skilleveggporten (32) er i innretning med spindel-
porten (29).



10

15

20

25

30

342201

21

4. Brennverktgy (10, 100) ifglge krav 1,
karakterisert ved at hylseelementet (50) er operativt assosiert med
den indre veggoverflaten (24) til spindelboringen (25) ved et parti av den ytre
hylseveggoverflaten (53) mot den gvre hylseenden (51) som er i glidende inngrep
med den indre spindelveggoverflaten (24), og

hvori spindelporten (29) er apnet nar hylsen (50) er i den fgrste posisjon og

spindelporten (29) er i det minste delvis blokkert nar den er i den andre posisjon.

5. Brennverktgy (10, 100) ifglge krav 4,

karakterisert ved at skilleveggporten (32) akselererer en stramning av
et fluid som strgmmer gjennom skilleveggporten (32) og er i innretning med
spindelporten (29).

6. Brennverktgy (10, 100) ifglge krav 5,
karakterisert ved at detvidere omfatter et returelement (70) operativt

assosiert med hylsen (50).

7. Brennverktay ifelge krav 1,

karakterisert ved at hylseelementet (50) er operativt assosiert med
den indre veggoverflate (24) av boringen (25) ved et parti av den indre spindel-
veggoverflaten (24) som er i glidende inngrep med den ytre hylsevegg-
overflaten (53).

8. Brennverktgy (10, 100) ifglge krav 1,

karakterisert ved at etpartiavden indre hylseveggoverflaten (54) er i
glidende inngrep med en forlengelse anbrakt pa skilleveggen (30, 130), forlengel-
sen har en omlgpsport (134) anbrakt derigjennom i fluidkommunikasjon med den
gvre boringen (17) og den nedre boringen (19), omlgpsporten (134) er i det minste
delvis blokkert nar hylsen (50, 150) er i den ferste posisjon og er i det minste del-

vis apnet nar hylsen (50, 150) er i den andre posisjon.
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9. Brennverktgy (10, 100) ifglge krav 8,

karakterisert ved at hylsen (50, 150) videre omfatter en hylseport
anbrakt i den ytre hylseveggoverflaten (153) og den indre hylseveggoverflaten
(154) og i fluidkommunikasjon med hylseboringen (155).

10.  Bregnnverktgy (10, 100) ifglge krav 9,
karakterisert ved at detvidere omfatter et returelement (70) operativt

assosiert med hylsen (150).

11.  Brennverktgy (10, 100) ifglge krav 8,
karakterisert ved at skilleveggporten akselererer en stramning av et

fluid som stremmer gjennom skilleveggporten.

12.  Bregnnverktgy (10, 100) ifglge krav 11,
karakterisert ved at skilleveggporten (32) er i innretning med spindel-
porten (29).

13.  Bregnnverktgy (10, 100) ifglge krav 8,

karakterisert ved at hylsen (50, 150) videre omfatter en hylseport an-
brakt i den gvre hylseenden (151) og i fluidkommunikasjon med hylseboringen
(55) og den nedre boringen av spindelen (20).

14.  Bregnnverktgy (10, 100) ifglge krav 13,
karakterisert ved at hylseelementet (50, 150) er operativt assosiert
med den indre veggoverflaten av boringen ved et parti av den ytre hylseveggover-
flaten (53) mot den gvre hylseenden (51) som er i glidende inngrep med den indre
spindelveggoverflaten (24), og

hvori spindelporten (29) er apnet nar hylsen (50, 150) er i den farste
posisjon og spindelporten (29) er i det minste delvis blokkert nar den er i den

andre posisjonen.
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15.  Bregnnverktgy (10, 100) ifglge krav 14,
karakterisert ved at detvidere omfatter et returelement (70) operativt

assosiert med hylsen (50, 150).

16. Fremgangsmate for & fierne rester fra et fluid som stremmer gjennom et
brgnnverktay,
karakterisert ved at fremgangsmaten omfatter trinnene av:

(@) apumpe et farste fluid inn i en gvre boring av et brgnnverktgy
(10,100) og a stremme det fgrste fluid gjennom en port (32) anbrakt i en skillevegg
(30) som avdeler den gvre boring (17) fra den nedre boring (19) av brgnnverktgyet
(10) og ut av spindelporten (29) anbrakt i en vegg av brgnnverktgyet (10, 100);

(b)  under trinn (a), & stremme et restmettet fluid inn i den nedre boring
av brgnnverktgyet, det restmettede fluid omfatter rester; og

(c) afere det restmettede fluid gjennom et filter (60) anbrakt i den nedre
boring av brennverktayet (10, 100), filteret (60) er anbrakt pa en glidbar hylse (50)
med en fgrste posisjon og en andre posisjon, hylsen (50) beveger seg fra den
farste posisjon mot den andre posisjon pa grunn av en reduksjon i stremnings-
hastighet av det restmettede fluid gjennom filteret (60),

hvori reduksjon i stremningshastigheten av det restmettede fluid gjennom
filteret (60) bevirkes ved en akkumulering av rester pa filteret (60), og

hvori det minste et parti av akkumuleringen av rester pa filteret (60) fiernes
ved & forandre et trykkdifferensial mellom spindelporten (29) og filteret (60) pa

grunn av bevegelsen av hylsen (50) fra en ferste posisjon til en andre posisjon.

17. Fremgangsmate ifglge krav 16,
karakterisert ved at underfjerning avakkumuleringen av rester pa
filteret (60), blokkeres i det minste et parti av spindelporten (29).

18. Fremgangsmate ifglge krav 16,
karakterisert ved at ettrykk av det fgrste fluid som strammer gjennom
porten i skilleveggen (30) gkes nar hylsen (50) flyttes fra den fgrste posisjon mot

den andre posisjon.
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19. Fremgangsmate ifglge krav 16,
karakterisert ved at ettrykk av det fgrste fluid som strammer gjennom
porten i skilleveggen (30) minskes nar hylsen (50) flyttes fra den fgrste posisjon

mot den andre posisjon.

20. Fremgangsmate ifglge krav 19,

karakterisert ved at hylsen (50)idet minste delvis apner en omlgps-
port (134) anbrakt i skilleveggen (30) nar hylsen (50) flyttes fra den ferste posisjon
mot den andre posisjon.
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