
(12) STANDARD PATENT (11) Application No. AU 2015402210 B2 
(19) AUSTRALIAN PATENT OFFICE 

(54) Title 
Self-cleaning filter 

(51) International Patent Classification(s) 
E21B 43/02 (2006.01) E21B 43/08 (2006.01) 
E21B 41/00 (2006.01) 

(21) Application No: 2015402210 (22) Date of Filing: 2015.07.14 

(87) WIPO No: WO17/010989 

(43) Publication Date: 2017.01.19 
(44) Accepted Journal Date: 2020.10.01 

(71) Applicant(s) 
Halliburton Energy Services, Inc.  

(72) Inventor(s) 
Gao, Bo;Budler, Nicholas;Xin, Linda 

(74) Agent / Attorney 
Spruson & Ferguson, GPO Box 3898, Sydney, NSW, 2001, AU 

(56) Related Art 
US 20130168091 Al 
US 20010042623 Al



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property 
Organization 

International Bureau 
(10) International Publication Number 

(43) International Publication Date W O 2017/010989 Al 
19 January 2017 (19.01.2017) WIPOIPCT 

(51) International Patent Classification: (81) Designated States (unless otherwise indicated, for every 
E21B 43/02 (2006.01) E21B 41/00 (2006.01) kind of national protection available): AE, AG, AL, AM, 
E21B 43/08 (2006.01) AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, 

.21) .nterntia ABZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, 
(21) InternationalApplicationNumber: DO, DZ, EC, EE, EG, ES, Fl, GB, GD, GE, GH, GM, GT, 

PCT/US2015/040272 HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR, 
(22) International Filing Date: KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, 

14 July 2015 (14.07.2015) MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, 
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, 

(25) Filing Language: English SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, 

(26) Publication Language: English TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.  

(71) Applicant: HALLIBURTON ENERGY SERVICES, (84) Designated States (unless otherwise indicated, for every 

INC. [US/US]; 3000 N. Sam Houston Parkway E., Hous- kind of regional protection available): ARIPO (BW, GH, 

ton, Texas 77032 (US). GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, 
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, 

(72) Inventors: GAO, Bo; 19118 Lost Mine Trail, Spring, TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, 
Texas 77388 (US). BUDLER, Nicholas; 7778 Boysen DK, EE, ES, Fl, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, 
Drive, Claremore, Oklahoma 74019 (US). XIN, Linda; LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, 
7031 Bristol Memorial Drive, Spring, Texas 77379 (US). SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 

(74) Agents: RUSSELL, Dean W. et al.; Kilpatrick Townsend GW, KM, ML, MR, NE, SN, TD, TG).  

& Stockton LLP, 1100 Peachtree Street, Suite 2800, At- Published: 
lanta, Georgia 30309 (US). - with international search report (Art. 21(3)) 

(54) Title: SELF-CLEANING FILTER 

"10 

0! 
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fan. A blade may be coupled to and extend from the mount. The fan may also include an outer edge of the blade for contacting an in 
ner surface of the filter body.
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SELF-CLEANING FILTER 

Technical Field 

[0001] The present disclosure relates generally to wellbore drilling and completion. More 

specifically, but not by way of limitation, this disclosure relates to filter assemblies for use in 

controlling the entry of debris and particulate materials into a casing string.  

Background 

[0002] During completion of the wellbore the annular space between the wellbore wall and a 

casing string (or casing) can be filled with cement. This process can be referred to as 

"cementing" the wellbore. The casing string can include floating equipment, for example a 

float collar and a guide shoe. Fluid, such as drilling fluid or mud, can be present within the 

wellbore. The fluid can include debris particles. The fluid, including the debris particles, can 

enter the casing string and can come in contact with the floating equipment. The debris 

particles can partially or fully clog the valves of the floating equipment and may contaminate 

the cement. The floating equipment can fail to properly function during the cementing of the 

wellbore when the valves are partially or fully clogged. The cement job can be weak or 

otherwise fail to properly function when the floating equipment fails to properly function, for 

example due to clogged valves or the resulting contaminated cement.  

Summary of Invention 

[0002a] In one aspect of the invention there is provided a downhole assembly for use in a 

casing string comprising: a filter body positionable within the casing string, the filter body 

having an open end and a closed end, the filter body including a plurality of perforations; and 

a fan positionable within the filter body, the fan comprising: a mount that extends along a 

length of the fan; a blade coupled to and extending radially from the mount, the blade having 

first end and a second end, wherein the second end is offset from the first end and wherein 

the blade is rotatable in response to a fluid flow from the first end of the blade to the second 

end of the blade; and an outer edge of the blade for contacting an inner surface of the filter 

body.
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[0002b] In another aspect of the invention there is provided a downhole assembly for use in a 

casing string comprising: a fan positionable within a filter body having a plurality of 

perforations, the fan comprising: a mount that extends along a length of the fan; a blade 

coupled to and extending radially from the mount, the blade having a first end and a second 

end, wherein the second end is offset from the first end, and the blade having a width that 

corresponds to an inner radius of the filter body; and an outer edge of the blade for contacting 

an inner surface of the filter body.  

[0002c] In a further aspect of the invention there is provided a downhole assembly for use in 

a casing string comprising: the casing string; and a filter body coupled to the casing string, 

the filter body further comprising: a closed end; an open end for receiving a fan having a 

blade for brushing an inner surface of the filter body in response to a fluid flowing into the 

filter body; and a plurality of perforations for permitting a fluid to flow through the filter 

body, the plurality of perforations sized to prevent a particle of debris within the fluid from 

passing through the filter body, wherein the closed end includes an opening for receiving a 

portion of the fan.  

Brief Description of the Drawings 

[0003] FIG. 1 is a schematic of a well system including a filter assembly positioned within a 

casing string, according to an aspect of the present disclosure.
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[0004] FIG. 2 is a cross-sectional view of an example of a filter body of the 

filter assembly of FIG. 1, according to an aspect of the present disclosure.  

[0005] FIG. 3 is a side view of an example of a fan element of the filter 

assembly of FIG. 1, according to an aspect of the present disclosure.  

[0006] FIG. 4 is a perspective view of the filter assembly that includes the filter 

body and the fan element, according to an aspect of the present disclosure.  

[0007] FIG. 5 is a partial cross-sectional view of another example of a filter 

assembly that includes a filter body and a fan element, according to another aspect 

of the present disclosure.  

Detailed Description 

[0008] Certain aspects and features of the present disclosure are directed to a 

filter assembly for preventing debris particles (or other types of particles) from 

entering floating equipment within a casing string. The filter assembly can include a 

filter body that has an open end and a closed end. The filter body can include 

multiple perforations, for example but not limited to, circular perforations, triangular 

perforations, oval perforations slits, slots, or other suitable openings for fluid to pass 

through the filter body. The perforations can each have the same width. Fluid can 

flow into the filter body through the open end and pass through the perforations. The 

fluid can include debris particles. The debris particles that have a width that is larger 

than the width of the perforations can be stopped by the apertures.  

[0009] The filter assembly can also include a fan that can be positioned within 

the filter body. The fan can include blades that rotate as a result of fluid flowing into 

the filter body and through the perforations in the filter body. The fan can rotate 

based on the force of the fluid flowing through the filter body. Each blade of the fan 

can also include a blade edge on the outer most edge of the fan blade. Each blade
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can be sized and shaped such that the blade edge contacts an inner surface of the 

filter body. The blade edge can comprise a material suitable for wiping, brushing, or 

otherwise forcing the debris particles that collect at the perforations in the filter body 

away from the perforations. Fluid can continue to flow through the perforations as 

debris particles collect in the filter body by the blade edges unclogging the 

perforations.  

[0010] The filter assembly can be coupled to the casing string at the well site.  

In some aspects, the filter assembly can be coupled to a substitute piece of threaded 

pipe ("sub"). The sub that includes the filter assembly can be coupled to a casing 

tube of the casing string at the well site.  

[0011] In some aspects the filter body can be generally cylindrical in shape. In 

some aspects the filter body can be generally conical, semi-spherical, or any other 

suitable shape. The blades of the fan can be shaped to contact the inner surface of 

the filter body. The filter body and the fan can be comprised of drillable material.  

[0012] These illustrative aspects are given to introduce the reader to the 

general subject matter discussed here and are not intended to limit the scope of the 

disclosed concepts. The following sections describe various additional features and 

aspects with reference to the drawings in which like numerals indicate like elements, 

and directional descriptions are used to describe the illustrative aspects but, like the 

illustrative aspects, should not be used to limit the present disclosure.  

[0013] FIG. 1 is a schematic of a well system 100 that includes a filter 

assembly 102 positioned within a tubing string, for example casing string 104. The 

casing string 104 can extend from a surface 106 of a wellbore 108 into a 

subterranean formation. The casing string 104 can be run into the wellbore 108 to 

protect or isolate formations adjacent to the wellbore 108. The casing string 104 can
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be comprised of multiple casing tubes 110 that can be coupled together at the 

surface 106 and positioned within the wellbore 108.  

[0014] The casing string 104 can include a casing shoe 112. In some aspects, 

the casing shoe 112 can be a guide shoe or a float shoe. The casing shoe 112 can 

help guide the casing string 104 as it is positioned within the wellbore 108. The filter 

assembly 102 can be positioned within the casing string 104, for example above the 

casing shoe 112. In some aspects, the filter assembly 102 can be positioned 

elsewhere in the casing string 104, for example but not limited to in the casing shoe 

112.  

[0015] The casing string 104 can include floating equipment 114, for example 

but not limited to a float collar or a guide shoe. The floating equipment 114 can be 

used during cementing of the wellbore 108. The floating equipment 114 can include 

valves that can become fully or partially clogged by debris particles that enters the 

casing string 104. The floating equipment 114 can fail to properly function when the 

valves are fully or partially clogged. The cementing of the wellbore 108 can be weak 

orotherwise fail to properly function when thefloating equipment 114 fails to properly 

function or the cement is contaminated by debris particles.  

[0016] The filter assembly 102 can filter debris particles from the fluid that 

enters the casing string 104. The filter assembly 102 can prevent the particles from 

entering the casing string 104 and partially or fully clogging the valves of the floating 

equipment 114 or contaminating the cement. In some aspects, the filter assembly 

102 can prevent the debris particles from passing through the casing shoe 112 and 

clogging a valve of the casing shoe 112.  

[0017] FIG. 2 is a cross-sectional view of a filter body 120 of the filter 

assembly 102 (shown in FIG. 1) positioned within the casing string 104. A fan 140
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(shown in FIGs. 3 and 4) can be positioned inside the filter body 120 to form the filter 

assembly 102. The filter body 120 can be generally cylindrical in shape, though in 

some aspects other suitable shapes could be used, for example but not limited to a 

conical shape, a semi-spherical shape, or any other suitable shape. The filter body 

120 can include a side panel 122 that can extend from and surround a base 124 of 

the filter body 120. The side panel 122 and the base 124 can together define a filter 

chamber 126. The filter body 120 can have an open end 128 that can provide 

access to the filter chamber 126. The open end 128 of the filter body 120 can be 

positioned downhole from the base 124 of the filter body 120. The filter body 120 

can comprise drillable material, for example but not limited to a composite, phenolic, 

aluminum or other suitable drillable material.  

[0018] The filter body 120 can be coupled to the casing string 104 proximate 

to the open end 128. In some aspects, the filter body 120 can be coupled the casing 

string 104 proximate to the base 124 or elsewhere along a length of the side panel 

122 of the filter body 120. The base 124 of the filter body 120 can include an opening 

130. The opening 130 can be generally circular in shape, though other suitable 

shapes for receiving a fan may be used as described in FIG. 4. In some aspects, the 

base 124 may include a recess instead of an opening to receive the fan. In some 

aspects, the fan can be coupled to open end 128 of the base 124, for example by 

including a frame on the open end 128 that can receive the fan.  

[0019] The filter body 120 can include perforations, for example circular 

perforations 132. In some aspects, the perforations can be slots, slits, or other 

suitably shaped openings. In some aspects, the circular perforations 132 can be 

other suitable shapes including for example but not limited to, square, triangular, or 

oval. The circular perforations 132 can have a diameter in a range of approximately
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.1 mm to approximately .5 mm, though in some aspects other suitable diameters (or 

maximum widths) may be used. The diameter of the circular perforations 132 can be 

selected based characteristics of the well the filter body 120 will be used in. For 

example, in a well in which a high percentage of the debris particles in the fluid 

entering the casing string 104 have a width of .5 mm or larger, the filter body 120 

may include circular perforations 132 having a diameter of .4 mm can be used. In a 

well in which a high percentage of the debris particles in the fluid entering the casing 

string 104 have a width of .2 mm or larger, a filter body 120 with circular perforations 

132 having a diameter of .1 mm can be used. Other suitable widths may be used 

based on the characteristics of the fluid and debris particles within the fluid entering 

the casing string 104.  

[0020] In some aspects, the circular perforations 132 all have the same 

diameter. In other aspects, the circular perforations 132 may vary in diameter. In 

some aspects, the circular perforations 132 can extend radially from an opening 130 

in the base 124 of the filter body 120. The opening 130 can receive a portion of the 

fan 140 (shown in FIGs. 3 and 4). In some aspects, the circular perforations 132 can 

extend circumferentially about the opening 130, or in other random or non-random 

positions relative to the opening 130. The circular perforations 132 can extend 

linearly along the length of the side panel 122 of the filter body 120, as depicted in 

FIG. 2. In some aspects, the circular perforations 132 can be positioned 

circumferentially around the side panel 122. In some aspects, the circular 

perforations 132 can be positioned in a random or in another nonrandom distribution 

pattern in the side panel 122.  

[0021] The filter body 120 can be in a range of approximately 1 foot to 

approximately 6 feet in length. The length of the filter body 120 can be selected
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based on the characteristics of the well the filter body 120 will be used in. For 

example, in a well in which the fluid entering the casing string 104 has a high 

concentration of debris particles the filter body 120 can be, for example, in a range of 

approximately 4 feet to approximately 6 feet in length. In a well in which the fluid 

entering the casing string 104 has a low concentration of debris particles the filter 

body 120 can be shorter. The filter body 120 can be coupled to the casing string 104 

proximate to the open end 128. In some aspects, the casing string 104 can be a sub 

that can be in a range of approximately 2 feet to approximately 40 feet in length and 

can be coupled to a casing tube of the casing string 104.  

[0022] The filter body 120 can be positioned within the casing string 104 with 

the open end 128 facing in a downhole direction. Fluid flowing into the casing string 

104 can enter the filter chamber 126 of the filter body 120 at the open end 128. The 

fluid can pass through the circular perforations 132 in the filter body 120. The debris 

particles within the fluid that have a width greater than the diameter of the circular 

perforations 132 can stopped at the circular perforations 132.  

[0023] FIG. 3 depicts a fan 140 that can be positioned within the filter body 

120 (shown in FIGs. 2 and 4) to form the filter assembly 102 (shown in FIGs. 1 and 

4). The fan 140 can include blades 142 coupled to a mount 150. The mount 150 

can have a circular cross section and can extend from a first end to a second end 

along a length of the fan 140. An end of the mount 150 can be positionable within 

the opening in the base of the filter body 120 (shown in FIG. 2). In some aspects the 

mount 150 can be coupled to the filter body 120 in another suitable manner, for 

example but not limited to a concave shapes recess. The blades 142 can extend 

from the mount 150. Each of the blades 142 can extend at least partially around a
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circumference of the mount 150. In other words, each of the blades 142 can have a 

first end that is offset from a second end.  

[0024] The blades 142 and the mount 150 can be comprised of a drillable 

material, for example but not limited to a composite, phenolic, aluminum or other 

suitable drillable material. The blades 142 can each include a blade body 152 and a 

blade edge 154. The blade edge 154 can extend along a length of the blade 142 

between the first end and a second end of each of the blades 142. The blades 142 

can also include a rear blade edge 156 that can extend generally perpendicularly 

from the mount 150.  

[0025] The blade edges 154 and rear blade edges 156 can include a material 

that can move or force debris particles that gather along the inner surface of the filter 

body 120 away from the circular perforations 132 when installed as shown in FIG. 4.  

The blade edges 154 and rear blade edges 156 can include a rubber material that 

forms a wiper. In some aspects, the blade edges 154 and rear blade edges 156 can 

include multiple fibers or bristles that form a brush-like feature. In still yet some 

aspects, the blade edges 154 and rear blade edges 156 can include a malleable 

material that does not plastically deform that can force debris particles away from the 

circular perforations 132.  

[0026] FIG. 4 depicts the fan 140 positioned within the filter body 120 to form 

the filter assembly 102. An end of the mount 150 can be positioned within the 

opening 130 (shown in FIG. 2) in the filter body 120. The mount 150 can be shaped 

to fit within the opening such that the mount 150 can rotate within the opening. The 

rear blade edges 156 can be in contact with or proximate to the base 124 of the filter 

body 120. The fan 140 can rotate as fluid enters and passes through the circular 

perforations 132 in the filter body 120. The fan 140 can rotate due to the hydraulic
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force of the fluid passing through the filter body 120. The debris particles within the 

fluid that are larger than the width of the circular perforations 132 can collect along 

the inner surface of the filter body 120. The debris particles can clog the circular 

perforations 132 if they remain on the inner surface of the filter body 120.  

[0027] The blade edges 154 can contact the inner surface of the filter body 

120. As the fan 140 rotates the blade edges 154 can move the debris particles that 

have collected along the inner surface of the side panel 122 away from the circular 

perforations 132. The fan 140 can prevent the debris particles from clogging the 

circular perforations 132. The rear blade edges 156 can contact the inner surface of 

the base 124 of the filter body 120 and can force of the debris particles away from 

the circular perforations 132. The circular perforations 132 in the base 124 and side 

panel 122 of the filter body 120 can remain unclogged by the rear blade edges 156 

and blade edges 154 so fluid may flow through the circular perforations 132.  

[0028] In some aspects, the filter assembly may include multiple filter bodies 

and fans. For example, the filter assembly may include a first filter body and fan that 

are positioned downhole relative to a second filter body and fan. The first filter body 

and fan may include perforations that have a larger maximum diameter than the 

second filter body and fan that is positioned above the first filter body and fan. The 

use of multiple filter bodies and fans can extend the length of the time the filter 

assembly is functional. The number of filter bodies and fans in the filter assembly 

can be determined based on the characteristics of the well, for example in a well 

having a high concentration of debris particles more filter bodies and fans may be 

used as compared to a well having a lower concentration of debris particles.  

[0029] FIG. 5 shows a partial cross-sectional view of a filter body 204 of a filter 

assembly 200 with a fan 202 positioned within the filter body 204, according to
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another aspect of the present disclosure. The filter body 204, shown in a cross

sectional view, can be generally conical in shape and can include a plurality of 

perforations, for example slots 206. The filter body 204 can be coupled to a casing 

string 208. The filter body 204 can have a minimum diameter proximate to the apex 

210 and a maximum diameter proximate to an open end 212.  

[0030] The fan 202 can include blades 214 that extend along a length of a 

mount 216. The blades 214 can have a varying width along the length of the blades 

that can correspond to the radius of the filter body 204. The width of the blades 214 

can be such that an edge 218 of each of the blades 214 is in contact with or 

proximate to an inner surface of the filter body 204. The edges 218 of the fan 202 

can include a brush-like material, for example fibers 220. The fibers 220 can be 

rubber material or other suitable material. In other aspects, the edges 218 can 

include a length of rubber material, for example a wiper-like element. In some 

aspects, another suitable malleable material that does not plastically deform may be 

positioned at the blade edges 218 for forcing the debris particles away from the slots 

206. For example, the edges 218 of the blades 214 can be comprised of materials 

as described in reference to FIGs. 3 and 4. The blades 214 of the fan 202 can rotate 

due to the hydraulic force of the fluid passing through the filter body 204. The edges 

218 of the fan 202 can brush, sweep, or wipe away particles that collect at the slots 

206. The slots 206 can be uniform in their width or can have various widths. In 

some aspects, the width of each individual slot 206 may vary along the length of the 

slot.  

[0031] Example #1: An assembly can include a filter body that can have an 

open end and a closed end. The filter body can include a plurality of perforations.  

The assembly can also include a fan positionable within the filter body. The fan can
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include a mount, a blade, and an outer edge of the blade. The mount can extend 

along a length of the fan. The blade can be coupled to and extend from the mount.  

The outer edge of the blade can be for contacting an inner surface of the filter body.  

[0032] Example #2: The assembly of Example #1 may feature the filter body 

having an opening in the closed end of the filter body. The opening can be for 

receiving an end of the mount.  

[0033] Example #3: Any of the assemblies of Examples #1-2 may feature the 

filter body being generally cylindrical in shape.  

[0034] Example #4: Any of the assemblies of Examples #1-3 may feature the 

outer edge comprising a rubber material for wiping the inner surface of the filter 

body.  

[0035] Example #5: Any of the assemblies of Examples #1-3 may feature the 

outer edge of the blade comprising a plurality of fibers for sweeping the inner surface 

of the filter body.  

[0036] Example #6: Any of the assemblies of Examples #1-5 may feature the 

blade extending at least partially circumferentially around the mount.  

[0037] Example #7: Any of the assemblies of Examples #1-6 may feature the 

filter body being coupled to the inner surface of a casing string.  

[0038] Example #8: Any of the assemblies of Examples #1-7 may feature the 

filter body and the fan both comprising a drillable material.  

[0039] Example #9: An assembly may comprise a fan positionable within a 

filter body that has a plurality of perforations. The fan may include a mount, a blade, 

and an outer edge of the blade. The mount may extend along a length of the fan.  

The blade may be coupled to and extend from the mount. The blade may have a
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width that corresponds to a radius of the filter body. The outer edge of the blade 

may be for contacting an inner surface of the filter body.  

[0040] Example #10: The assembly of Example #9 may feature the filter body 

having an open end and a closed end.  

[0041] Example #11: Any of the assemblies of Examples #9-10 may feature 

the filter body being generally cylindrical in shape. The filter body may include a 

closed end having an opening for receiving the mount of the fan.  

[0042] Example #12: Any of the assemblies of Examples #9-11 may feature 

the filter body being coupled to the inner surface of a casing string.  

[0043] Example #13: Any of the assemblies of Examples #9-12 may feature 

the fan and the filter body both comprising a drillable material.  

[0044] Example #14: Any of the assemblies of Examples #9-13 may feature 

the filter body being generally conical in shape.  

[0045] Example #13: Any of the assemblies of Examples #9-14 may feature 

the plurality of perforations being slots.  

[0046] Example #16: An assembly may include a filter body that comprises a 

closed end, an open end, and a plurality of perforations. The open end of the filter 

body can receive a fan having a blade for brushing an inner surface of the filter body 

in response to a fluid flowing into the filter body. The plurality of perforations can be 

for stopping a particle of debris within the fluid.  

[0047] Example #17: The assembly of Example #16 may feature the blade of 

the fan having a width that corresponds to a radius of the filter body.  

[0048] Example #18: Any of the assemblies of Examples #16-17 may feature 

the plurality of perforations being slots.



WO 2017/010989 PCT/US2015/040272 

13/18 

[0049] Example #19: Any of the assemblies of Examples #16-18 may feature 

the blade of the fan having an outer edge of the blade that includes a rubber material 

for brushing the inner surface of the filter body in response to the fluid flowing into 

the filter body.  

[0050] Example #20: Any of the assemblies of Examples #16-19 may feature 

the filter body being coupled to a casing string.  

[0051] Example #21: Any of the assemblies of Examples #16-20 may include 

an opening in the closed end for receiving a portion of the fan.  

[0052] The foregoing description of certain aspects, including illustrated 

aspects, has been presented only for the purpose of illustration and description and 

is not intended to be exhaustive or to limit the disclosure to the precise forms 

disclosed. Numerous modifications, adaptations, and uses thereof will be apparent to 

those skilled in the art without departing from the scope of the disclosure.
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CLAIMS 

1. A downhole assembly for use in a casing string comprising: 

a filter body positionable within the casing string, the filter body having an open end 

and a closed end, the filter body including a plurality of perforations; and 

a fan positionable within the filter body, the fan comprising: 

a mount that extends along a length of the fan; 

a blade coupled to and extending radially from the mount, the blade having a 

first end and a second end, wherein the second end is offset from the first end and wherein 

the blade is rotatable in response to a fluid flow from the first end of the blade to the second 

end of the blade; and 

an outer edge of the blade for contacting an inner surface of the filter body.  

2. The assembly of claim 1, wherein the closed end of the filter body includes an 

opening for receiving an end of the mount.  

3. The assembly of claim 1, wherein the filter body is generally cylindrical shape.  

4. The assembly of claim 1, wherein the outer edge comprises a rubber material for 

wiping the inner surface of the filter body.  

5. The assembly of claim 1, wherein the outer edge of the blade comprises a plurality of 

fibers for sweeping the inner surface of the filter body.  

6. The assembly of claim 1, wherein the blade extends at least partially circumferentially 

around the mount.  

7. The assembly of claim 1, wherein the filter body is coupled to the inner surface of a 

casing string.  

8. The assembly of claim 1, wherein the filter body and the fan both comprise a drillable 

material.  

9. A downhole assembly for use in a casing string comprising:
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a fan positionable within a filter body having a plurality of perforations, the fan 

comprising: 

a mount that extends along a length of the fan; 

a blade coupled to and extending radially from the mount, the blade having a 

first end and a second end, wherein the second end is offset from the first end, and the blade 

having a width that corresponds to an inner radius of the filter body; and 

an outer edge of the blade for contacting an inner surface of the filter body.  

10. The assembly of claim 9, wherein the filter body has an open end and a closed end.  

11. The assembly of claim 9, wherein the filter body is generally cylindrical in shape and 

includes a closed end having an opening for receiving the mount of the fan.  

12. The assembly of claim 9, wherein the filter body is coupled to the inner surface of a 

casing string.  

13. The assembly of claim 9, wherein the fan and the filter body both comprise a drillable 

material.  

14. The assembly of claim 9, wherein the filter body is generally conical in shape.  

15. The assembly of claim 9, wherein the plurality of perforations are slots.  

16. A downhole assembly for use in a casing string comprising: 

the casing string; and 

a filter body coupled to the casing string, the filter body further comprising: 

a closed end; 

an open end for receiving a fan having a blade for brushing an inner surface of 

the filter body in response to a fluid flowing into the filter body; and 

a plurality of perforations for permitting a fluid to flow through the filter body, 

the plurality of perforations sized to prevent a particle of debris within the fluid from passing 

through the filter body, 

wherein the closed end includes an opening for receiving a portion of the fan.
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17. The assembly of claim 16, further comprising the fan, wherein the blade of the fan has 

a width that corresponds to a radius of the filter body.  

18. The apparatus of claim 16, wherein the plurality of perforations are slots.  

19. The assembly of claim 16, further comprising the fan, wherein the blade of the fan 

includes an outer edge of the blade that includes a rubber material for brushing the inner 

surface of the filter body in response to the fluid flowing into the filter body.
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