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TITLE OF INVENTION 

 

MULTI-BAGS FILTRATION ASSEMBLY WITH BACK WASHING CAPABILITY AND THE 

METHOD OF FILTRATION/BACK WASHING USING THE SAME 

 5 

TECHNICAL FIELD  

The present invention relates generally to water purification and more particularly to a novel 

filtering system where filtering clothes which are expandable and have a hairy side are 

employed.  The filtration system allows repeated back washing and the filtered water is clear, 

and the solid contents of discharge are high.  The filtration system provides improved 10 

efficiency in filtration process with more frequent occasional back wash process.  The 

combination of an intermittent pump and the sagging filter cloth drops the particle in the sludge 

and greatly reduce the blockage of the filtering clothes.  

 

BACKGROUND OF THE INVENTION  15 

Filtration is the process of separating suspended solid matter from a liquid, by causing the 

latter to pass through the pores of a filter.  For solid/liquid and/or solid gas separation, filtering 

process is one of the main processes to use. 

In practise, a great amount of filter cartridges are used in the filtration process.  The used filter 

cartridge will be choked after a period of time and all such choked cartridge cannot be reused.  20 

In general, the core and filament of a choked cartridge are still in good condition.  The solid 

trapped in filament cannot be easily removed.  Accordingly, in filtration process, filter cartridge 

is a huge consumable part in industries. While the present invention, the filament is only one 

layer of cloth. The choked particle is on the surface of the one layer cloth. It is very easy to be 

washed out. The filtering efficiency is maintained by multi-layer bag. The outer layer overlap 25 

to multi-layer and trap the choked particle. When back wash, the overlapped cloth will open 

wide. The solid particle will be released. The back wash is very efficient. 

The current practice on the disposal of the choked cartridge is to incinerate but this practise 

has caused secondary plastic pollution.  In the market, there are some systems than can back 

wash the filter cartridge for several times.  The major part of the solid that trapped in the filter 30 
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of the cartridge cannot be removed, giving rise to poor efficiency of the filter cartridge in the 

system.  

In one commonly used filtering system where a plurality of cartridges are employed (as shown 

in FIG. 1) the water and air used in back wash process will cause the sludge adhered to the 

cartridges to peel off and carried away.  However, some sludge will stubbornly attached and 5 

remained there.  This is because the cartridges are fixed and the gaps between each of the 

cartridge are narrow. In other words, the back wash process will not be able to fully remove 

the sludge from the cartridges and the filtration efficiency will drop after a period of time. 

In another conventional type of filtering system (as shown in FIG. 2), cross flow of water stream 

is used but this method cannot be efficiently used to filter water containing high particles.  This 10 

type of filtering system cannot handle high solid content water or slurry.  Reverse Osmosis 

(RO) and Ultrafiltration (UF) are employing this kind of system. 

In another common disc filtering filtration system (as shown in FIG. 3), disc filter is used.  When 

a back wash process is implemented, the disc will expand and the sludge will drop off from 

the disc.  However this type of disc filtering system cannot handle fine particles (below 25 15 

microns) and the ratio of the solid concentration to clean water is low. 

US Patent No. 6,103,132, entitled “Filtering cloth, filtering process, and filtering device for 

liquid filtration” discloses a filtering cloth for liquid filtration being made as a long-pile fabric, 

the pile threads of which lie on the flow side and are flattened against the supporting fabric 

during the filtration and form a deep filter.  At the time of back washing they are straightened 20 

by the back washing and release the dirt particles. The back washing is performed preferably 

by means of a suction bar which at the same time acts mechanically on the pile threads, in 

order to promote an abrupt straightening of the pile threads at the time of back washing and 

the flattening of the pile threads after the back washing. 

WO2005089900 entitled “Solid-liquid filtration cloth and filtering device” discloses a method of 25 

making a solid-liquid filtration cloth, a solid-liquid filtration cloth, and a filter in which the solid-

liquid filtration cloth is arranged.  The filtering cloth is provided with yarns having a highly 

changing length and a long free run in the weave. When the length of the yarns is allowed to 

shorten significantly, a filtration portion on the side of a surface of the cloth obtains a 

corrugated shape, providing the cloth with a large filtering area. 30 

US Patent No. 5,427,683 to  Gershon,   et al.  discloses an axial flow filtration cartridge, a 

system, a support assembly, an apparatus, as well as a process being provided for removing 

particulate matter as well as dissolved heavy metal ions and the like from an aqueous effluent 
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stream. The system is useful for removing contaminants from industrial waste streams. The 

cartridge contains features which make it relatively resistant to fouling by solid particles.  The 

cartridge has no central void volume, and no separate housing for the cartridges is required.  

In a system embodiment the cartridge has a filtering chamber containing absorbent clay 

particles confined between porous liquid-permeable retainer.   The drawback of this system is 5 

that the particulates will form at the cartridge eventually and the efficiency of the cartridge is 

decreased and a new one has to be used to replace the non- efficient one. 

US Patent No. 8114284 relates to an apparatus for the filtration of liquids and an associated 

filter cartridge 100, the correct seating of which is ensured and can be established by the user. 

The apparatus is characterized in that the inlet funnel 10 has at least one first fixing means 30 10 

below the receiving opening 13, and in that the filter cartridge 100 has at least one second 

fixing means 130   and at a distance from the sealing rim 160, which second fixing means, 

when the filter cartridge 100 is being fitted into the receiving opening 13, interacts with the first 

fixing means 30. 

US Patent No. 5558042 discloses an aquaculture filtration system employing a rotating drum 15 

filter for filtering water, the drum filter rotatably carried in a container for receiving water to be 

filtered. The filter includes a porous resilient filter screen forming an outer layer of the filter for 

removing particulate from water passing through the filter screen. A vacuum cleaning device 

is positioned in direct contact with the resilient filter screen for removing particulate collected 

at the outer surface of the resilient filter screen. A water nozzle supplies a stream of water to 20 

the resilient filter screen to remove particulate therefrom not previously removed by the 

vacuum cleaning device. A rotation device is coupled to the filter to rotate the filter in the 

container. 

SUMMARY OF THE INVENTION 

The present proposed invention is a unique filtering system employing deformable filtering 25 

clothes.  The filtering cloth changes its shape when a back wash process is applied.  The back 

wash process increases the surface area of the filtering cloth numerous times.  In the course 

of back wash process, the solid adhered on the filtering cloth losses it support, collapses and 

drops to the bottom. In the preferred embodiment, the filtering cloth can be reused again many 

times and the solid on the cloth can be removed efficiently. 30 

An object of the present invention is to provide a back washable filtering system which can be 

used in filtration process without coagulant like Poly Aluminium Chloride (PAC).  The filtrate 
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of PAC added will contain higher ion content especially chloride ion.  The recovered water is 

not suitable for reuse.  Moreover, Al(OH)3 sludge is generated. 

Another object of the present invention is to provide a back washable filtering system, wherein 

solid or sludge is recovered from this system without mixing with coagulant, filter aid or filter 

cartridge.  In other words, in accordance with the present invention, purer sludge can be 5 

obtained, and in many cases, the sludge can be recovered as fertilizer or some other useful 

chemicals can be recovered.  In addition, the filtered water can be collected for normal use 

except for drinking purposes. 

Further object of the present invention is to provide a back washable filtering system, wherein 

the running cost of the process is low, lesser water for back wash is used, no need coagulant, 10 

the cost of chemicals and sludge is saved. 

Yet another object of the present invention is to provide a filtering cloth filtration system, 

wherein filtered sludge and filtered water can be recovered and reused, lesser pollution and 

lesser waste. 

Still another object of the present invention is to provide a filtering system, wherein intermittent 15 

circumferential flow of slurry or feed at the entrance improves the filtering efficiency of the 

filtering system in accordance with the present invention.  The filtering system separates the 

coarse and fine particle with an efficiency like that of the cyclone separation process.   

Still yet another object of the present invention is to provide a back washable filtering system, 

wherein dissolved air in back wash water will be released during back wash process, and the 20 

air bubbles provide cleaning effect to make back wash process more efficient. 

Further object of the present invention is to provide a back washable filtering system, wherein 

the solid content of the discharged water in the back wash process is higher, the volume of 

the discharged water is lower. 

A main object of the present invention is to provide a multi-bags filtration assembly with back 25 

washing capability for slurry comprising 

(a) a cylindrical tank (10) having a plate (60) at one end thereof, said plate (60) being 

mounted across the cylindrical tank (10),  and having a cone-shaped bottom (19), wherein the 

cylindrical tank (10) has an internal surface (101) and an outer surface (102), and the internal 

surface (101) of the cylindrical tank (10) is provided with a plurality of groove (103) in axial 30 

direction along the internal surface (101) thereof; 



5 
     

(b)  a plurality of steel cores (20) with perforated outer surface and being fixed 

perpendicular to the plate (60) at the center thereof and removable for maintenance service ;  

(c)  an enclosure (16) being mounted to enclose the steel cores (20); 

(d) a first filtering cloth (11) mounted concentrically and dangling to the cylindrical tank 

(10) with one edge of the first filtering cloth (11), and another edge of the filtering cloth (11) 5 

being attached perpendicularly to the plate (60); wherein the first filtering cloth (11) is an 

expandable yarn which is expandable when the filtering cloth (11) is being stretched; 

(e)  a slurry pump providing intermittent flow of the slurry to press and to vibrate the first 

filtering cloth (11) intermittently, wherein the intermittent flow can throw out any particles of the 

slurry that adhered onto the surface of the first filtering cloth (11) continuously; 10 

(f)   a second filtering cloth (12) being used to enclose the steel enclosure (16) being tied 

onto the enclosure (16);  

(g)  a plurality of third and fourth filtering cloth being used to enclose each of the core (20) 

by tightening the filtering the cloth onto the core (20) at the outer surface thereof; thereby the 

slurry to be filtered enters a space formed between the first filter clothe (11) and the tank 15 

cylindrical tank (10) to form a pulse circumferential crossflow to the groove to generate a 

whirlpool, a partial of the particle from the slurry will be settled as sediment, and is then filtered 

by  the first filtering cloth (11) and then by the second filtering clothe (12), and the filtered water 

then  passes through the third and fourth filter cloth, and enters the steel cores (20) to be 

delivered by a pump, the slurry  is filtered by the first filtering cloth (11) and the second filtering 20 

cloth (12), and particles in the slurry will be trapped by the hairy elements of the second and 

third filtering cloth, due to the hairy elements the second filtering cloth (12) remains its 

functionability as clotting of the slurry is minimized, a backwash to the third, second and first 

filtering cloth, and any clotted particles on the filtering cloth (11, 12, 13) will completely drop 

off, and therefore the filtering efficiency of the filtering cloth is maintained after the particles 25 

are disposed off from the surface of the filtering cloth. 

Another object of the present invention is to provide a multi-bags filtration assembly in series 

connection with back washing capability for slurry, wherein the plurality of the steel cores (20) 

are arranged in a concentric arrangement. 

Yet another object of the present invention is to provide a multi-bags filtration assembly with 30 

back washing capability for slurry, wherein the slurry pump generates compressed air to 
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trigger a back flow of the filtered water to cleanse away the particles that adhered to the 

surface of the filtering cloths (11, 12, 13, 14). 

Still another object of the present invention is to provide a multi-bags filtration assembly with 

back washing capability for slurry, wherein the filtering cloths (11, 12, 13, 14) are single 

layered, and the slurry on the surface of the filtering cloth can be easily removed. 5 

Yet a further object of the present invention is to provide a multi-bags filtration assembly with 

back washing capability for slurry, wherein the slurry pump is a pulse flow type pump which 

generates intermittent flow of slurry in the filtration process. 

Another further object of the present invention is to provide a multi-bags filtration assembly 

with back washing capability for slurry, wherein the slurry pump provides compressed air 10 

above the level of the water outlet (22) to generate a back flow of water for filtration, and  the 

particles in the slurry are being removed in the course of back washing by the compressed air 

during filtering process. 

Still yet a further object of the present invention is to provide a multi-bags filtration assembly 

with back washing capability for slurry, wherein the compressed air from the tank is controlled 15 

and regulated by a control valve (31) to the cylindrical tank (10).  

A further yet another object of the present invention is to provide a multi-bags filtration 

assembly with back washing capability for slurry, wherein the steel enclosure (16) forms a 

structure for the second filtering cloth (12) to cling on to during filtration process. 

Still a further object of the present invention is to provide a multi-bags filtration assembly with 20 

back washing capability for slurry, wherein the second filtering cloth (12) is squeezable and 

deformable without excessively reducing the surface of the second filtering cloth (12) the 

bottom portion of the cylindrical tank (10) is a funnel shaped structure which allows to cause 

a  cyclone effect when slurry enters the cylindrical tank (10).   

Yet a further object of the present invention is to provide a multi-bags filtration assembly with 25 

back washing capability for slurry, wherein the water outlet (22) is provided to the cylindrical  

tank (10) to allow delivering of water after the slurry has been processed, and the water level 

in the cylindrical tank (110) is higher than the level of the water outlet (22) to generate back 

pressure, and the filtering cloths (11, 12, 13, 14) are deformable filtering cloths or knitted 

expandable cloths having a plurality of pores thereon which are changeable in shape of the 30 

holes in the course of the back wash process and filtering process also, and the particles 

adhered onto the filtering cloths are removed upon expanding of the filtering cloths. 
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Another main object of the present invention is to provide a method of water filtration for slurry 

employing a multi-bags filtration assembly comprising the steps of: 

(a) implementing a pulse circumferential flow of the slurry to settle particles by a plurality 

of grooves along the internal surface of a cylindrical tank; 

(b) passing the slurry with the particles via a first filtering cloth within the cylindrical tank 5 

and the first filtering cloth overlapped and filtered the slurry to remove the particles in the 

slurry, wherein the filtrate passes to a second filtering cloth ;  

(c) trapping further particles of the slurry via by the second filtering cloth overlapped, 

wherein the particles are trapped by a plurality of hairy elements on the second filtering cloth; 

and 10 

(d) passing the filtered water from step (c) to a plurality of steel cores individually covered 

with a  third filtering cloth to obtain filtrate which is clear and the filtered particles on the third 

filtering cloth being accumulated, and a forth filtering cloth, and is then  removed, thereby the 

surface area of the filtering cloth is bigger than the surface area of the steel core, and therefore 

the filter cloth will become overlapped  by the incoming flow of the slurry and be supported by 15 

the steel support. 

A further object of the present invention is to provide method of back washing of a filtration 

system for slurry having a cylindrical tank mounted with a discharge valve at the bottom 

thereof, and an air compressed air supply device, comprising the step of  

(a) increasing compressed air from the air supply device to at least 3 bar in pressure to 20 

increase air being dissolved in the slurry; 

(b) opening the discharge valve mounted at the bottom of the cylindrical tank;  

(c) flushing air and water onto the sludge clinging to the steel core; and 

(d) expanding the fourth, the third, the second and first filtering cloth to open the 

overlapping of the filtering cloths and blowing away the particles stuck on the surface of the 25 

filtering cloths; 

(e) discarding the accumulated particles collected at the bottom of the cylindrical tank. 

Yet still another object of the present invention is to provide a method back washing of a 

filtration system for slurry having a cylindrical tank  mounted with a discharge valve at the 

bottom thereof, and an air compressed air supply device , wherein the compressed air used 30 
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in the back washing steps has a pressure larger than that of the incoming slurry, and the 

overlapped filter cloth and the intermittent flow of the slurry, the filtering cloth is being 

expanded and the particles of the slurry that trapped on the filtering cloths will be released. 

Still another object of the present invention is to provide a method of back washing of a filtration 

system for slurry having a cylindrical tank  mounted with a discharge valve at the bottom 5 

thereof, and an air compressed air supply device, wherein the compressed air pressure can 

promote air to dissolve in water and the air bubbles in between the particles will separate the 

particles apart and provide a cleaning effect, and the second filter cloth vibrates corresponding 

to the intermittent flow triggered by the pulse flow type pump operation, and the backwash 

pressure, thereby particles of the slurry onto the filter cloth drop off therefrom, and a partial of 10 

the particles drop to the bottom of the tank, thus, the filter cloth has a lighter filtering load. 

Yet a further object of the present invention is to provide a method of back washing of a 

filtration system for slurry having a cylindrical tank  mounted with a discharge valve at the 

bottom thereof, and an air compressed air supply device method, wherein the pulse flow type 

pump produces an intermittent flow of slurry into the tank. 15 

Yet a further object of the present invention is to provide a method of back washing of a 

filtration system for slurry having a cylindrical tank  mounted with a discharge valve at the 

bottom thereof, and an air compressed air supply device, wherein the first filter cloth is more 

sagging as compared to the third and fourth filter cloth, and the first filter cloth and the third 

filter cloth being sagging is functioned as a back washable filter aid in the course of filtering 20 

and back wash process, and the compressed air formed in the upper tank compartment (110) 

from the pulse flow type pump is employed to generate vibration in the short backwash 

process of the filtration process.  

Another object of the present invention is to provide a back washable filtering system which is 

sustainable yet reliable. 25 

The illustrative aspects of the present invention are designed to solve the problems herein 

described and/or other problems not discussed.  Other objects features, and advantages of 

the present invention will become apparent from the following detailed description taken in 

conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS  30 
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For a more complete understanding of the present invention and the advantages thereof, 

reference should be made to the following Detailed Description taken in connection with the 

accompanying drawings in which: 

FIG. 1 is a schematic diagram, partly in section, showing a current used filtering system. 

FIG. 2 is a schematic diagram, partly in section, showing cross flow in reducing cake thickness 5 

of a conventional filtering system. 

FIG.3 is another conventional filtering system, showing expansion of disc at back wash. 

FIG. 4 is a schematic view showing a preferred embodiment of a multi-bags filtration assembly 

(100) with back washing capability for slurry in accordance with the present invention. 

FIG. 5 is a cross section view showing the plurality of the steel cores (20) in the central tank 10 

compartment (120) in accordance with the present invention. 

FIG. 6 is a cross section view showing the structure of the tank (10) in accordance with the 

present invention, wherein a plurality of steel cores (16) are located within the centre tank 

compartment (120) of the tank (10). 

FIG. 7 is a flowchart showing the process of filtering in accordance with the present invention. 15 

FIG. 8 is a flowchart showing back washing process in accordance with the present invention.   

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Reference is made herein to the attached drawings.  Like reference numerals are used 

throughout the drawings to depict like or similar elements of the back washable filtering 

system.  For the purposes of presenting a brief and clear description of the present invention, 20 

the preferred embodiment will be discussed as used for back washable filtering system, where 

solid on the filtering cloth and the filtering aids of the system loses support and thus drops to 

the bottom of the tank in the course of back wash process.  The figures are intended for 

representative purposes only and should not be considered to be limiting in any respect. 

FIGS. 1 – 3 schematically show some of the conventional types of filtering systems available 25 

in the market that are used in industries. 

Referring now to FIG. 4, there is shown schematically a preferred embodiment of a multi-bags 

filtration assembly (100) with slurry pump to provide back washing capability for slurry in 

accordance with the present invention.  The multi-bags filtration assembly (100) comprises (i)
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 a cylindrical tank (10) having a top plate (60) and a bottom plate (60’) mounted across 

the tank (10) ; (ii) a plurality of elongated steel cores (20) with perforated outer surface; (iii) an 

enclosure (16) being mounted to enclose the plurality of steel cores (20); (iv) a first filtering 

cloth (11) mounted concentrically and dangling to the cylindrical tank (10); (v)  a second 

filtering cloth (12) with a plurality of hairy elements being used to enclose the steel enclosure 5 

(16); and (vi) a third (13) and a fourth (14 ) filtering cloth each mounted individually to each of 

the steel cores (20).    In the preferred embodiment, the slurry pump of the filtration assembly 

(100) provides intermittent flow of the slurry, and the third filtering cloth (13) and the fourth 

filtering cloth (14) are used to trap finer particles in the slurry. The filtering cloths (13, 14) 

mounted to the steel cores (20) can be easily changed after a period of use by removing the 10 

top plate (60). 

In the preferred embodiment, the tank (10) for the multi-bags filtration assembly (100) is 

substantially cylindrical and is divided into three compartments by the top plate (60) and the 

bottom flange (60’).  The three compartments (110, 120, 130) include an upper tank 

compartment (110), a central tank compartment (120) and a lower tank compartment (130).  15 

The lower tank compartment (130) is a funnel shape which is ended with a discharge outlet 

(24) mounted with a discharge valve (241), as shown in FIGS. 4 and 5. 

The upper tank compartment (110) and the central tank portion (120) which are separated by 

the top plate (60) are in fluid communication. The central tank compartment (120) and the 

lower tank compartment (130) separated by the bottom flange (60’) are in fluid communication.  20 

At the lateral side of the central tank compartment (120), one or more feed inlets (90) are 

provided. The feed includes the slurry to be filtered by the filtration assembly (100).    The feed 

inlet (90) is acted as an entrance of slurry or feed into the central tank compartment (120) in 

the course of filtering process by the filtering system (100) in accordance with the preferred 

embodiment of the present invention.  The sludge discharge outlet (24) is provided at the lower 25 

tank compartment (130) such that any filtered sludge processed by the filtration system (100) 

will then be discharged, and the discharge is controlled by the valve (241) mounted thereto.   

The structure of the lower tank compartment (130) is a funnel shape design which facilitates 

the collection of sludge and allows the formation of cyclone effect enhancing the settlement of 

sludge when the slurry enters the tank (10) in the course of filtering process.   The sludge 30 

discharge outlet (24) is provided with the control valve (241) which controls the flow of sludge 

out from the tank (10) by pressure gauge.  The control valve (241) opens occasionally to 

maintain the pressure in the cylindrical tank (10).  The plurality of steel cores (20) are employed 

in the preferred embodiment and are used in the filtering process of the present invention.  As 

shown in the figure, the steel cores (20) and the relative position thereof are shown.   The 35 
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steel cores (20) are mounted vertically at one end thereof perpendicular to the top metal plate 

(60) which is mounted across the cylindrical tank (10) and divided the tank (10) into the upper 

tank portion (110) and the lower tank portion (120).  The function of the steel enclosure (16) 

is acted as a support for the filtering surface area of the filtering cloth (12) mounted within the 

lower tank portion (120) of the tank (10). 5 

In accordance with the preferred embodiment of the present invention, the inner surface of the 

tank (10) is provided with a plurality of ridge elements (105) running along the axial direction 

of the tank (10).  The ridge elements (105) form a plurality of grooves (103) on the internal 

surface of the tank (10).  The combination of the ridge elements (105) and the grooves (103) 

enhances the particles of the slurry to form whirlpool to collect sludge and is then settled down 10 

to the lower tank compartment (130). 

The first filtering cloth (11) has an inner surface and an outer surface, and the edge of the first 

filtering cloth (11) is mounted around the ridge elements (105) within the central tank 

compartment (120) of the tank (10).  The first filtering cloth (11) is made from expandable yarn 

which is expandable when the filtering cloth (11) is being stretched.  The first filtering cloth 15 

(11) surrounds the second filtering cloth (12) and the steel enclosure (16).  The vertically 

mounted steel cores (20), being enclosed by the steel enclosure (16), are acted as a support 

for the third filtering cloth (13), and the fourth filtering cloth (14).  In the preferred embodiment, 

the second filtering cloth (12) loosely covers the steel enclosure (16), and the second filtering 

cloth (12) is provided with numerous tiny hairy elements on the surface thereof.   The first 20 

filtering cloth (11) and the second filtering cloth (12) are fitted in such a way that the occurrence 

of filtration process is efficiently carried out and the sludge on the filtering cloths can be easily 

removed in the course of back washing.  The outer surface of the first filtering cloth (11) faces 

the internal surface of the tank (10),    

In accordance with the preferred embodiment of the present invention, the surface of the steel 25 

cores (20) is perforated and the steel cores (20) are detachable from the metal plate (60), and 

can be removed for maintenance and service after a period of time.   As mentioned above, 

the slurry pump is linked to the tank (10) so as to provide intermittent flow of the slurry to cause 

a pressure to the tank (10) and also to vibrate the first filtering cloth (11) intermittently.  The 

intermittent flow can throw out any particles of the slurry that adhered onto the surface of the 30 

first filtering cloth (11).  The second filtering cloth (12) encloses the entire steel enclosure (16) 

of the filtration system (100) and is functioned to filter the slurry after the slurry passes through 

the first filtering cloth (11). 
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The third (13) and the fourth (14) filtering cloth encompass the steel cores (20) at the outer 

surface of thereof.  The slurry flowing in to the tank (10) to be filtered will enter to the space 

formed between the first filtering cloth (11) and the tank (10) which will form a pulse 

circumferential crossflow to the groove (103) to generate a whirlpool, a partial of the particle 

from the slurry will be settled as sediment, and is then filtered by  the first filtering cloth (11) 5 

and then by the second filtering cloth (12), and the filtered water then  passes through the third 

and fourth filtering cloth (13, 14), and enters the steel cores (20) to be delivered by the slurry  

pump.  The slurry is filtered by the first filtering cloth (11) and the second filtering cloth (12), 

and particles in the slurry will be trapped by the hairy elements of the second filtering cloth 

(12) and third filtering cloth (13).  As a result of the hairy elements, the second filtering cloth 10 

(12) remains its functionability as clotting of the slurry is minimized, a backwash to the third, 

second and first filtering cloth, and any clotted particles on the filtering cloth (11, 12, 13, 14) 

will completely drop off, and therefore the filtering efficiency of the filtering cloth is maintained 

after the particles are disposed off from the surface of the filtering cloth (11, 12, 13, 14).  The 

plurality of the steel cores (20) are arranged in a concentric arrangement, and other forms of 15 

arrangement is also applicable.  The filtering cloths (11, 12, 13, 14) are single layered, and 

the slurry on the surface of the filtering cloths ( 11, 12, 13, 14) can be easily removed. 

In accordance with the present invention, the slurry pump generates compressed air to 

generates intermittent flow of slurry and to trigger a back flow of the filtered water to cleanse 

away the particles that adhered to the surface of the filtering cloths (11, 12, 13, 14).  The slurry 20 

pump is a pulse flow type pump which generates intermittent flow of slurry in the filtration 

process, and the particles in the slurry are being removed in the course of back washing by 

the compressed air.  The compressed air of the tank (10) is controlled and regulated by a 

control valve (31) (as shown in FIGS, 4 & 5) to the cylindrical tank (10).  The steel enclosure 

(16) is a structure for the second filtering cloth (12) to cling onto during filtration process.  The 25 

surface of the steel enclosure (16) is also perforated which allows water to pass through.  The 

second filtering cloth (12) is squeezable and deformable without excessively reducing the 

surface of the filtering cloth (12). 

Referring to FIG. 4, the bottom portion of the cylindrical tank (10) is a funnel shaped structure 

of the lower tank compartment (130) which causes a cyclone effect when slurry enters the 30 

cylindrical tank (10).  A water outlet (22) is provided to the upper tank compartment (110) of 

the cylindrical tank (10) to allow delivering of water after the slurry has been processed, and 

the water level in the cylindrical tank (110) is higher than the water outlet (22) generate back 

pressure. In accordance with the present invention, all the filtering cloths (11, 12, 13, 14) are 

deformable filtering cloth or knitted expandable having a plurality of pores thereon which is 35 
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changeable in shape of the holes in the course of the back wash process and filtering process, 

and the particles adhered onto the filtering cloths (11, 12, 13, 14) are removed upon expanding 

of the filtering cloth. 

FIG. 5 is a cross section view showing the plurality of the steel cores (20) in the central tank 

compartment (120) in accordance with the present invention. 5 

In the preferred embodiment of the present invention, the slurry or feed containing particles 

enters via the feed inlet (90) into the central tank compartment (120), and the feed or slurry is 

filtered by the filtering cloth (11, 12).  The particles in the slurry or feed are trapped onto the 

filtering cloth (11, 12) and the filtrate is further filtered by the filtering cloth (13, 14) and the 

filtrate finally reaches the upper tank compartment (110) and is then discharged via the water 10 

outlet (22) mounted at the side of the upper tank compartment (110). 

When compressed air from the compressed air supply (30) enters the tank (110) to start a 

back wash process by purging with air via the upper tank compartment (110), the control 

valves (22, 90) are closed, the compressed air will cause the filtering cloths (14, 13, 12, 11)  

to expand and hydrophilically  release the adhered particles.  The filtering cloths (11, 12, 13, 15 

14) are made from knitted expandable material, and therefore the compressed air will cause 

the filtering cloths (11, 12, 13, 14) to expand and stretch out.   The expansion of the knitted 

expandable filtering cloths (11, 12, 13, 14) will cleanse away the particles that adhere to the 

surface of the filtering cloths (11, 12, 13, 14), and discharged via the sludge outlet (24), thereby 

the filtering system (100) functions efficiently without blockage of the filtering cloth (11, 12, 13, 20 

14). 

FIG. 6 is a cross section view showing the structure of the tank (10) in accordance with the 

present invention, wherein a plurality of steel cores (16) are located within the centre tank 

compartment (120) of the tank (10), and the filtering cloths (11, 12, 13, 14) ) are arranged in 

concentrically within the tank (10).   As shown in the figure, the hairy filtering cloth (12) is 25 

supported by the steel enclosure (16) and the grooves (103) provided at the internal wall of 

the tank (10) generates whirlpool to sediment particle. In the course of a back washing 

process, the compressed air supply is turned off and cleaned water is passing out from the 

water outlet (22).  As shown in the figure, the upper tank compartment (110) is provided with 

the water outlet (22) with a control valve (23).  The water outlet (22) is used to discharge the 30 

filtrate of the filtration process.  In the course of filtration using the filtration system (100), the 

control valve (121) on the slurry inlet (92) disposed at the side of the tank (10) is opened, and 

the slurry enters via the slurry inlet (92).  The control valve (241) at the sludge outlet (24) is 

closed.  The larger particles in the slurry will drop before they touch the first filtering cloth (11) 
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as a result of the cyclone effect of the tank (10).  The larger dropped particles are collected at 

the slurry outlet (24).   The central tank compartment (120) of the tank (10) is made from a 

transparent material if necessary to monitor the condition of the filtering cloth (11, 12, 13, 14) 

and the process of filtration, such that the solid contents in the tank (10) can be monitored and 

discharged by opening the sludge outlet (24). In the preferred embodiment, a second feed 5 

inlet can be mounted to increase the efficiency for filtering slurry with high solid content and/or 

high viscose solution. In the preferred embodiment and as shown in FIG. 4, the bottom tank 

compartment (130) is a funnel shaped structure which produces a cyclone effect when slurry 

enters the tank (10). 

In accordance with the present invention, the method of water filtration for slurry comprises 10 

the steps of: 

(a) implementing a pulse circumferential flow of the slurry to settle particles by a plurality 

of grooves (103) along the internal surface of a cylindrical tank (10); 

(b) passing the slurry with the particles via a first filtering cloth (11) within the cylindrical 

tank (10) and the first filtering cloth (11) and filtered the slurry to remove the particles in the 15 

slurry, wherein the filtrate passes to a second filtering cloth (12);  

(c) trapping further particles of the slurry via by the second filtering cloth (12), wherein the 

particles are trapped by a plurality of hairy elements on the second filtering cloth (12); and 

(d) passing the filtered water from step (c) to a plurality of steel cores (20) individually 

covered with a  third filtering cloth (13) to obtain filtrate which is clear and the filtered particles 20 

on the third filtering cloth (13) being accumulated, and a fourth filtering cloth (14), and is then  

come out from the water outlet (22). 

The steps of back washing of a filtration system for slurry having a cylindrical tank  mounted 

with a discharge valve at the bottom thereof, and an air compressed air supply device, 

comprise 25 

(a) increasing compressed air from the air supply device to at least 3 bar in pressure to 

increase air being dissolved in the slurry; 

(b) opening the discharge valve (241) mounted at the bottom tank compartment (130) of 

the cylindrical tank (10);  

(c) flushing air and water onto the sludge clinging to the steel cores (20); and 30 
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(d) expanding the fourth, the third, the second and first filtering cloth (14, 13, 12, 11) to 

open the overlapping of the filtering cloths (14, 13, 12, 11) and blowing away the particles 

adhered on the surface of the filtering cloths (11, 12, 13, 14); 

(e) discarding the accumulated particles collected at the bottom of the cylindrical tank (10). 

In the present invention, in the course of back washing a compressed air is used in the back 5 

wash process and the filtering cloths (14, 13, 12, 11) are expanded and sludge is thus 

separated and dropped through the expandable knitted cloth. 

In accordance with the present invention, the compressed air used in the back washing steps 

has a pressure larger than that of the incoming slurry, and the filtering cloth is being expanded 

and the particles of the slurry that trapped on the filtering cloths will be released.  The 10 

compressed air pressure can promote air to dissolve in water and the air bubbles in between 

the particles will separate the particles apart and provide a cleaning effect. The second filter 

cloth (12) vibrates corresponding to the intermittent flow triggered by the pulse flow type pump 

operation, and the backwash pressure, thereby particles of the slurry onto the filter cloth drop 

off therefrom.  Due to the fact that a portion of the particles drops to the bottom of the tank 15 

(10), the filter cloths (11, 12, 13, 14) has a lighter filtering load. 

The intermittent slurry pump provides compressed air to the upper tank compartment (110).  

The water level in the tank is higher than the outlet (22).  The compressed air forces the water 

in the tank and forms a back pressure.  When the pressure in the tank (10) reaches about 2.5- 

3 bars, the back pressure is maintained, and the control valve (241) opens for about 10 20 

seconds to generate back flow release of the filtering cloths (11, 12, 13, 14) and drop the 

particles of the sludge to the bottom compartment (130). 

In the present invention, the first filtering cloth (11) is more sagging as compared to the third 

and fourth filtering cloth (13, 14).  The first filtering cloth (11) and the third filtering cloth (13) 

being sagging is functioned as a filter aid in the course of filtering and back wash process of 25 

the filtering system (100).  The compressed air formed in the upper tank compartment (110) 

from the pulse flow type pump is employed to generate vibration in the short backwash 

process of the filtration process. 

In accordance with a preferred embodiment of the present invention, a pressure gauge (81) 

or (82) is mounted to the upper tank compartment (110) as well as the lower tank portion (120) 30 

to give a reading of the pressure of the upper tank compartment (110) and the pressure of the 

lower tank compartment (120).  The pressure gauge (82) coordinates with the control valve 

(241) to cause frequent back wash. 
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The back wash of the first filtering cloth (11) is effectively cleansed the sludge as well as the 

particles adhered there in by expansion of the first filtering cloth (11) thus the efficiency of 

filtering process is improved. 

FlG. 7 is a flowchart showing the process of filtering in accordance with the present invention.  

Slurry water flows through the slurry inlet (90) and through the first and second filtering cloths 5 

(11, 12).  After that the filtrate enters the third filtering cloths (13) and (14), and enters to the 

steel core (20).  Filtrate is then entering the upper tank compartment (110) and is then 

discharged at the water outlet (22).  The water via water outlet (22) is filtered and clear water. 

FIG. 8 is a flowchart showing back washing process in accordance with the present invention.  

First, all the valves of the tank (10) have to be shut off, and compressed air at a pressure of 3 10 

bar passes into the upper tank compartment (110).  The valve (241) at the bottom 

compartment (130) is opened and water and air flush the sludge from the steel cores (20).  

The compressed air will expand or stretch the fourth filtering cloth (14) and the third filtering 

cloth (13) and is then to the steel enclosure (16).  The second filtering cloth (12) and the first 

filtering cloth (11) are forced to expand and all particles on the filtering cloth are flushed to the 15 

bottom tank compartment (130) of the tank (10). 

Although the invention has been described in conjunction with specific embodiments thereof, 

it is evident that many alternatives, modifications and variations will be apparent to those 

skilled in the art. Accordingly, it is intended to embrace all such alternatives, modifications and 

variations that fall within the spirit and broad scope of the appended claims. 20 
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CLAIMS 

1. A multi-bags filtration assembly for slurry with slurry pump capable of providing back 

washing capability comprising 

(a) a cylindrical tank (10) having a plate (60) at one end thereof, said plate (60) 

being mounted across the cylindrical tank (10),  and having a cone-shaped bottom 5 

(19), wherein the cylindrical tank (10) has an internal surface (101) and an outer 

surface (102), and the internal surface (101) of the cylindrical tank (10) is provided with 

a plurality of groove (103) in axial direction along the internal surface (101) thereof; 

(b)  a plurality of steel cores (20) with perforated outer surface and being fixed 

perpendicular to the plate (60) at the center thereof and removable for maintenance 10 

service ;  

(c)  an enclosure (16) being mounted to enclose the steel cores (20); 

(d) a first filtering cloth (11) mounted concentrically and dangling to the cylindrical 

tank (10) with one edge of the first filtering cloth (11), and another edge of the filtering 

cloth (11) being attached perpendicularly to the plate (60); wherein the first filtering 15 

cloth (11) is an expandable yarn which is expandable when the filtering cloth (11) is 

being stretched, and an intermittent slurry pump connected to the cylindrical tank (10) 

provides intermittent flow of the slurry to press and to vibrate the first filtering cloth (11) 

intermittently, wherein the intermittent flow throws out a partial of the particles of the 

slurry that adhered onto the surface of the first filtering cloth (11);  20 

(e)   a second filtering cloth (12) being used to enclose the steel enclosure (16) 

being tied onto the enclosure (16);  

(f)  a plurality of third and fourth filtering cloth being used to enclose each of the 

core (20) by tightening the filtering the cloth onto the core (20) at the outer surface 

thereof; thereby the slurry to be filtered enters a space formed between the first filter 25 

clothe (11) and the tank cylindrical tank (10) to form a pulse circumferential crossflow 

to the groove to generate a whirlpool, a partial of the particle from the slurry will be 

settled as sediment, and is then filtered by  the first filtering cloth (11) and then by the 

second filtering clothe (12), and the filtered water then  passes through the third and 

fourth filter cloth, and enters the steel cores (20) to be delivered by a pump, the slurry  30 

is filtered by the first filtering cloth (11) and the second filtering cloth (12), and particles 

in the slurry will be trapped by the hairy elements of the second and third filtering cloth, 

due to the hairy elements the second filtering cloth (12) remains its functionability as 

clotting of the slurry is minimized, a backwash to the third, second and first filtering 

cloth, and any clotted particles on the filtering cloth (11, 12, 13) will completely drop 35 

off, and therefore the filtering efficiency of the filtering cloth is maintained after the 
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particles are disposed off from the surface of the filtering cloth, and the particles of the 

slurry are continuously removed via a control valve (241) in responding to the 

combination interaction of the intermittent pumping and the deformation of the filtering 

cloths (11, 12, 13, 14). 

 5 

2. The multi-bags filtration assembly with back washing capability for slurry as set forth 

in Claim 1, wherein the plurality of the steel cores (20) are arranged in a concentric 

arrangement. 

 

3. The multi-bags filtration assembly with back washing capability for slurry as set forth 10 

in Claim 1, wherein the slurry pump generates compressed air at the cylindrical tank 

(10) to trigger a back flow of the filtered water to cleanse away the particles that 

adhered to the surface of the filtering cloths (11, 12, 13, 14). 

 
4. The multi-bags filtration assembly with back washing capability for slurry as set forth 15 

in Claim 1, wherein the filtering cloth (11, 12, 13, 14) are single layered, and the slurry 

on the surface of the filtering cloth can be easily removed. 

 

5. The multi-bags filtration assembly with back washing capability for slurry as set forth 

in Claim 1, wherein the slurry pump is a pulse flow type pump which generates 20 

intermittent flow of slurry in the filtration process. 

 
6. The multi-bags filtration assembly with back washing capability for slurry as set forth 

in Claim  5, wherein the intermittent slurry pump provides filtered water and 

compressed air in the tank  (10), and the water level in the tank (10) is higher than the 25 

level of water outlet (22), the compressed air causes the water in tank (10) to back 

wash, and the particles adhered onto the filtering clothes (11, 12, 13, 14) are being 

removed in the course of back pressure generated by the compressed air.   

 

7. The multi-bags filtration assembly with back washing capability for slurry as set forth 30 

in Claim 1, wherein the valve (241) opens when the pressure in the cylindrical tank 

(10) reaches about 2.5-3 bars. 

 
8. The multi-bags filtration assembly with back washing capability for slurry as set forth 

in Claim 1, wherein the steel enclosure (16) forms a structure for the second filtering 35 

cloth (12) to cling on to during filtration process and to release from during back wash 

process. 
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9. The multi-bags filtration assembly with back washing capability system for slurry as set 

forth in Claim 8, wherein the second filtering cloth (12) is squeezable, inflatable and 

deformable without excessively reducing the surface of the second filtering cloth (12). 

 

10. The multi-bags filtration assembly with back washing capability for slurry as set forth 5 

in Claim 1, wherein the bottom portion of the cylindrical tank (10) is a funnel shaped 

structure causes a cyclone effect on the slurry when the slurry enters the cylindrical 

tank (10), and the plurality of groove (103) on the internal surface of the tank (10) will 

cause the formation of many whirlpool precipitate particles which reduce the load of 

the filtering cloths (11, 12, 13, 14). 10 

 

11. The multi-bags filtration assembly with back washing capability for slurry as set forth 

in Claim 1, wherein the filtering cloths (11, 12, 13, 14) are inflatable and deformable 

filtering cloth or knitted expandable having a plurality of pores thereon which is 

changeable in shape of the holes in the course of the back wash process and filtering 15 

process also, and the particles adhered onto the filtering cloths (11, 12, 13, 14) are 

removed upon expanding of the filtering cloths (11, 12, 13, 14). 

 
12. The multi-bags filtration assembly with back washing capability for slurry as set forth 

in Claim 1, wherein in the course of back washing process, the first filtering cloth (11) 20 

is for filtering the slurry after the slurry passes through the second filtering cloths (13) 

and the third filtering cloth (13) is used for the filtering of the slurry after the slurry 

passes through the forth filtering cloth (14), and in the course of back washing process  

the first filtering cloth (11) and the third filtering cloth (13) are inflated and the particle 

thereon are released. 25 

 
13. A method of water filtration for slurry comprising the steps of: 

(a) implementing a pulse circumferential flow of the slurry to settle particles by a 

plurality of grooves along the internal surface of a cylindrical tank; 

(b) passing the slurry with the particles via a first filtering cloth within the cylindrical 30 

tank and the first filtering cloth overlapped and filtered the slurry to remove the particles 

in the slurry, wherein the filtrate passes to a second filtering cloth ;  

(c) trapping further particles of the slurry via by the second filtering cloth 

overlapped, wherein the particles are trapped by a plurality of hairy elements on the 

second filtering cloth, and the hairy elements open at back wash process; and 35 

(d) passing the filtered water from step (c) to a plurality of steel cores (20) 

individually covered with a  third filtering cloth (13) to obtain filtrate which is clear and 
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the filtered particles on the third filtering cloth (13) being accumulated, and a fourth 

filtering cloth (14), and is then  removed, thereby the surface area of the filtering cloth 

(14) is bigger than the surface area of the steel cores (20), and therefore the filtering 

cloths will become overlapped  by the incoming flow of the slurry and be supported by 

the steel cores (20). 5 

 

14. A method of back washing of a filtration system for slurry having a cylindrical tank  

mounted with a discharge valve at the bottom thereof, and an air compressed air 

supply device of Claim 1, comprising the step of  

(a) increasing compressed air from the air supply device to at least 3 bar in 10 

pressure to increase air being dissolved in the slurry; 

(b) opening the discharge valve mounted at the bottom of the cylindrical tank;  

(c) flushing air and water onto the sludge clinging to the steel cores (20); and 

(d) expanding the forth, the third, the second and first filtering cloth to open the 

overlapping of the filtering cloths and blowing away the particles stuck on the surface 15 

of the filtering cloths; 

(e) discarding the accumulated particles collected at the bottom of the cylindrical 

tank. 

 

15. The method as set forth in Claim 13, wherein the compressed air used in the back 20 

washing process has a pressure larger than that of the slurry flowing into the tank (10), 

and the overlapped filtering cloths (14, 13, 12) and the intermittent flow of the slurry, 

the filtering cloths (14, 13, 12) are being expanded and the particles of the slurry that 

trapped on the filtering cloths will be released. 

 25 

16. The method as set forth in Claim 13, wherein the compressed air causes air in the tank 

to be dissolved in the water and the air bubbles in between the particles in the slurry 

separate the particles apart and provide a cleaning effect for the filtering cloths (14, 

13, 12).  

 30 

17. The method as set forth in Claim 13, wherein the second filtering cloth (12) vibrates 

corresponding to the intermittent flow triggered by the slurry pump which is a pulse 

flow type pump, and the backwash pressure, thereby the particles of the slurry adhered 

onto the filtering cloth will drop off therefrom. 

 35 
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18. The method as set forth in Claim 17, wherein a partial of the particles drop to the bottom 

tank compartment (13) of the tank (10) reduces the load of the filtering cloths (14, 13, 

12). 

 

19. The method as set forth in Claim 13, wherein the slurry pump produces an intermittent 5 

flow of slurry into the tank (10). 

 

20. The method as set forth in Claim 13, wherein the first and third filtering cloths (11, 13) 

are more sagging as compared to the second and fourth filtering cloths (12, 14). 

 10 


