2012/019:559 A1 | 00 O A0 10 OO0 A0

S
=

(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 \:;___,/‘
16 February 2012 (16.02.2012) PCT WO 2012/019559 Al
(51) International Patent Classification: Fuzhou, Fujian 350015 (CN). CHEN, Hua [CN/CN]; No.
BO1D 29/41 (2006.01) BO1D 29/66 (2006.01) 1 Rujiang West Road, Mawei District, Fuzhou, Fujian
BO1D 29/64 (2006.01) 350015 (CN).
(21) International Application Number: (74) Agent: ZHONGZI LAW OFFICE; 7F, New Era Build-
PCT/CN2011/078361 ing, 26 Pinganli Xidajie, Xicheng District, Beijing

100034 (CN).
(22) International Filing Date: (€N

12 August 2011 (12.08.2011) (81) Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,

(25) Filing Language: English AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ
(26) Publication Language: English CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
L. DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(30) Priority Data: HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
201020293777.9 12 August 2010 (12.08.2010) CN KR, KZ LA LC. LK, LR, LS, LT. LU, LY. MA, MD.
201010255162.1 12 August 2010 (12.08.2010) CN ME. MG. MK, MN. MW. MX. MY. MZ. NA. NG. NI
201020532046.5 NO, NZ, OM, PE, PG, PH, PL, PT, QA, RO, RS, RU,
11 September 2010 (1 1092010) CN SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM,
201010284015.7 TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,

11 September 2010 (11.09.2010) CN W

201020532037.6

11 September 2010 (11.09.2010) CN (84) Designated States (unless otherwise indicated, for every
201010284031.6 kind of regional protection available). ARIPO (BW, GH,
11 September 2010 (11.09.2010) CN GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Furasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
(71) Applicant (for all designated States except US): FUJIAN TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK
NEWLAND ENTECH CO., LTD. [CN/CNJ; No. 1 Ru- EE, ES, FL FR, GB, GR, HR, HU. IE, IS, IT. LT, LU.
jiang West Road, Mawei District, Fuzhou, Fujian 350015 LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
(CN). SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ,

(72) Inventors; and GW, ML, MR, NE, SN, TD, TG).

(75) Inventors/Applicants“ (for US only): CHEN,. Ji.an Published:
[CA/CN]; No. 1 Rujiang West Road, Mawei District,

Fuzhou, Fujian 350015 (CN). YAO, Xiangyang with international search report (Art. 21(3))
[CN/CN]; No. 1 Rujiang West Road, Mawei District,

(54) Title: HOLLOW FILTER DISC AND LAMINATED FILTER COMPRISING THE SAME

FIG. 2

(57) Abstract: Disclosed are a hollow filter disc (201) and a laminated filter comprising the same. The hollow filter disc (201)
comprises two annular disc pieces (2011) with filtering pores and an internally hollow annular frame (2012) sized and shaped to
match with the annular disc pieces (2011), wherein a number of throughholes (2014) are provided at the inner periphery of the an-
nular frame (2012), and each of the annular disc pieces (2011) is pressed and detachably secured to the corresponding one of the
annular surfaces of the annular frame (2012) and is sealed against it at the junctions therebetween, thus forming a water reservoir
chamber between the two annular disc pieces (2011) and the annular frame (2012). The laminated filter has a filter core composed
of a group of the said hollow filter discs (201) and a water outflow core pipe (202) provided with a number of water inlet orifices
(2021) at it periphery, wherein the hollow filter discs (201) are inserted through by the water outflow core pipe (202). The lami-
nated filter may be provided with an automatic cleaning device or an unpowered automatic cleaning device.



WO 2012/019559 PCT/CN2011/078361

Hollow Filter Disc and Laminated Filter Comprising the Same

Technical Field

The present invention relates to a filter disc and a large flow rate filter
comprising the same, in particular to a hollow filter disc and a filter comprising a
filter core composed of a number of the hollow filter discs which are laminated
together. The present invention belongs to the technical field of filtering apparatus.

Backeround Art

Automatic laminated filters, which are widely used in developed countries,
generally comprises a filter housing and a filter core, wherein the filter core is a
hollow cylinder which consists of a multitude of annular discs having grooves at two
sides and assembled on a central frame. The annular discs are pressed by springs at
two ends of the central frame and also by the water pressure so as to form a filtering
body, and fluid flows through a gap formed between every two discs. Since a filtering
surface is formed within the gap between every two discs, the filtered flow rate of a
single filter disc is small. Once a filter is assembled, its filtering capacity is fixed and
is small because of the small filtering surface. Furthermore, because the size of the
gaps between the discs after being pressed is fixed, the filtering effect is fixed and
cannot meet different filtering requirements.

The above prior art laminated filter is generally cleaned by backwashing. During
a backwashing process, the direction of the water flow in a filter unit is varied by
means of a backwash valve, the springs pressed on the filter core is pushed away by
water pressure and all the small gaps between the discs are expanded, and a tube
located at the center of the filter core injects water along a tangent direction to rotate
the discs. Accordingly, with the washing of the water and centrifugal force generated
by high speed rotation of the discs, substances remained on the discs are flushed out.
After the backwashing process, the discs are re-pressed and recovered to a filtering
state by means of the springs on the filter core. The filtering effect of this filter is

good, but it is difficult for the backwashing water to clean off the filth adhering to the
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discs, thus the filtering effect will certainly be affected as time goes by. Because the
filter is used in a filtering system of large water flow rate, cleaning problem is
particularly significant. It can only be thoroughly cleaned by manual washing, which
requires a great amount of labor force and high cost, and also the machine has to be
stopped during cleaning, such that the system cannot operate continuously.

Therefore, there is a need for a hollow filter disc, which has a large filtering
surface, is suitable for large flow rate and can meet different filtering requirements so
as to overcome the above defects. There is also a need for a large flow rate filter,
which allows on-line automatic cleaning, is able to meet different filtering
requirements and involves low cost and high efficiency.

Summary of the Invention

One of the objects of the present invention is to provide a hollow filter disc
which has a large filtering surface and is suitable for different filtering requirements
and large flow rate filtering.

A technical solution for achieving this object is as follows:

A hollow filter disc comprises two annular disc pieces with filtering pores and an
internally hollow annular frame sized and shaped to match with the disc pieces, at the
inner periphery of the annular frame being provided a number of throughholes, and
each of the two annular disc pieces being pressed and detachably secured to the
corresponding one of the two annular surfaces of the annular frame and also being
sealed against it at the junctions therebetween, thereby forming a water reservoir
chamber between the two annular disc pieces and the annular frame.

For achieving better filtering effect, one or more of the following technical
features may be employed:

1. An outer periphery of the annular frame is provided with filtering pores or is
sealed against water.

2. An internal ring of the annular frame projects beyond the annular surfaces
thereof to form a projecting shoulder.

3. The outer periphery of the annular disc pieces is circular.

4. The outer periphery of the annular disc pieces is oval, or square, or any other
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non-circular shape, and the annular frame and the outer periphery thereof are sized
and shaped to match with the outer periphery of the annular disc pieces.

5. The inner side and/or outer side of the annular disc pieces with filtering pores
and of the outer periphery of the annular frame is adhered with a porous filtering
mesh whose pore size may be different according to actual needs.

The second object of the present invention is to provide a filter, which is suitable
for large flow rate filtering and different filtering requirements, and involves low cost
and high efficiency.

A technical solution for achieving this second object is as follows:

A laminated filter comprises a housing and a filter core, the housing being a
cylinder having end caps at two ends, a water inlet and a water outlet of the filter
being disposed at the two end caps or at a periphery surface of the cylinder, wherein
the filter core comprises a group of hollow filter discs according to the first object of
the present invention and a water outflow core pipe with water inlet orifices at its
periphery, and the hollow filter discs are inserted through by the water outflow core
pipe with intervals being present between opposite disc surfaces of two adjacent
hollow filter discs; and wherein the outflow water from the throughholes at the inner
periphery of the annular frame of each of the hollow filter discs flows into the water
outflow core pipe via the water inlet orifices thereof, the hollow filter discs are sealed
against the water outflow core pipe to prevent raw water from flowing into the water
outflow core pipe, and one end of the water outflow core pipe is closed and the other
end is provided with a water outlet which is connected to the water outlet of the filter
or directly functions as the water outlet of the filter.

For achieving better filtering effect, one or more of the following technical
features may be employed:

1. The hollow filter discs may comprise various annular disc pieces adhered with
a porous filtering mesh of different pore size for replacement according to different
filtering requirements, which greatly reduces investment cost of the apparatus.

2. The projecting shoulders of two adjacent hollow filter discs are pressed to and
sealed against each other, and each of the two hollow filter discs approximate to one
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of the two ends of the water outflow core pipe is sealed against the latter by means of
a sealing sleeve.

3. The cylinder of the housing is provided with a sewage outlet.

The advantages of the above hollow filter disc and the laminated filter according
to the present invention are as follows:

1. The hollow filter disc is composed of two annular disc pieces, which have
filtering pores and are each pressed onto one of the two annular surfaces of the
annular frame, and the surfaces of the two annular disc pieces function as filtering
surfaces, thereby the filtering surface area and thus the filtered flow rate is greatly
improved compared with the prior art laminated filter.

2. The hollow filter disc may have filtering pores at its outer periphery, thus
greatly increasing the filtering area and the filtered flow rate of an individual filter
disc.

3. The inner side and/or outer side of the annular disc pieces as well as of the
outer periphery of the annular frame may be adhered with a porous filtering mesh
whose pore size may be adapted to actual needs, and the disc pieces of the hollow
filtering disc may be detachably secured to the annular frame, thus various annular
disc pieces adhered with a porous filtering mesh of different pore size may be
produced, so as to form different hollow filtering discs and thus different filters to
meet different filtering requirements. The various annular disc pieces may be
interchanged with each other according to actual needs, thereby the investment cost of
the apparatus is greatly reduced.

4. The filter core of the laminated filter is composed of a group of hollow filter
discs according to the first object of the present invention and a water outflow core
pipe with water inlet orifices at its periphery, thus the filtering area of an individual
filter disc and of the entire filter are greatly increased compared with the prior art, and
also large flow rate filtering requirement is satisfied.

The third object of the present invention is to provide a laminated filter with an
automatic cleaning device, which filter is suitable for large flow rate filtering and
online automatic cleaning, and involves low cost and high efficiency.
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A technical solution for achieving this third object is as follows:

A laminated filter with an automatic cleaning device comprises a housing and a
filter core, the housing being a cylinder having end caps at two ends, and a water inlet
and a water outlet of the filter being disposed at the two end caps or approximate to
the ends of the cylinder, wherein the filter core comprises a group of hollow filter
discs according to the first object of the present invention and a water outflow core
pipe with water inlet orifices at its periphery, and the hollow filter discs are inserted
through by the water outflow core pipe with intervals being present between opposite
disc surfaces of two adjacent hollow filter discs; and wherein the outflow water from
a number of water outlet orifices provided at the inner periphery of each of the hollow
filter discs flows into the water outflow core pipe via the water inlet orifices thereof,
the water outflow core pipe and the hollow filter discs are sealed against each other at
the junctions therebetween to prevent raw water from flowing into the water outflow
core pipe, and one end of the water outflow core pipe is closed and the other end is
provided with a water outlet which is connected to the water outlet of the filter or
directly functions as the water outlet of the filter; and wherein the automatic cleaning
device comprises a cleaning brush frame, a number of cleaning brushes, a drive
means and an installation frame, the installation frame being connected to the drive
means, the cleaning brush frame being secured to the installation frame, and the
cleaning brushes being each secured to the cleaning brush frame so that their cleaning
brush heads being each located on a surface of the hollow filter discs; and wherein the
drive means drives the installation frame and thus the cleaning brush frame to rotate.

For achieving better filtering effect, one or more of the following technical
features may be employed:

1. Each of the hollow filter discs is composed of two annular disc pieces with
filtering pores and an internally hollow annular frame sized and shaped to match with
the annular disc pieces, at the inner periphery of the annular frame being provided
with throughholes, and each of the two annular disc pieces being pressed and
detachably secured to the corresponding one of the two annular surfaces of the
annular frame and also being sealed against it at the junctions therebetween, thereby
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forming a water reservoir chamber between the two annular disc pieces and the
annular frame.

2. The inner side and/or outer side of the annular disc pieces with filtering pores
is adhered with a porous filtering mesh whose pore size may be varied according to
actual needs. That is, various annular disc pieces adhered with a porous filtering mesh
of different pore size may be produced for replacement purpose so as to meet different
filtering requirements.

3. A high pressure flushing device is further included for better cleaning off the
filth on the disc surfaces, said high pressure flushing device being provided on the
water outlet pipe thereof with a number of injection openings from which water is
injected at an angle onto the surfaces of the annular disc pieces to clean off the filth in
time.

4. The water inlet orifices at the periphery of the water outflow core pipe are
correspondingly communicated to the water outlet orifices at the inner periphery of
the annular frame, and the water outflow core pipe and the annular frame are sealed
against each other at the junctions therebetween.

5. Each of the annular filter discs is sealed at its two lateral sides against the
water outflow core pipe at the junctions therebetween.

6. A sewage outlet is provided at the cylinder of the housing to expel the sewage
water produced by cleaning of the disc pieces.

The advantages of the above laminated filter with an automatic cleaning device
are as follows:

1. An automatic cleaning device comprising a number of brushes is included,
enabling a better cleaning off of the filth on the filtering surfaces, avoiding blocking
of the filter pores and keeping the filtering efficiency;

2. The automatic cleaning device can accomplish online real time cleaning,
thereby ensuring continuous operation of the system and significantly saving labor
cost;

3. A high pressure flushing device may be included for flushing off the filth on
the surfaces of the disc pieces with pressurized water and also for aiding in cleaning
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off the filth in time during brushing of the disc pieces by the cleaning brushes, thereby
the cleaning effect is improved and the filtering effect of the system is ensured;

4. The filter core is composed of a group of hollow filter discs and a water
outflow core pipe, wherein each of the hollow filter discs comprises two annular disc
pieces with filtering pores, each of which is pressed and secured to the corresponding
one of the two annular surfaces of a annular frame; since the surfaces of the two
annular disc pieces function as filtering surfaces, which are larger than filtering
surface area of prior art laminated filter, the filtered flow rate can be greatly
improved.

5. Each of the hollow filter discs comprises two annular disc pieces with filtering
pores, each of which is pressed and detachably secured to the corresponding one of
the two surfaces of a annular frame, wherein the inner side and/or outer side of the
annular disc pieces is adhered with a porous mesh whose pore size may be varied
according to actual needs, therefore, various annular disc pieces adhered with a
porous filtering mesh of different pore size may be produced for interchange
according to different filtering requirements.

The fourth object of the present invention is to provide a laminated filter with an
unpowered automatic cleaning device, which filter is suitable for large flow rate
filtering and online automatic cleaning, and involves low cost and high efficiency.

A technical solution for achieving this fourth object is as follows:

A laminated filter with an unpowered automatic cleaning device comprises a
housing and a filter core, the housing being a cylinder having end caps at two ends,
and a water inlet and a water outlet of the filter being disposed at the two end caps or
approximate to the ends of the cylinder, wherein the filter core comprises a group of
hollow filter discs according to the first object of the present invention and a water
outflow core pipe with water inlet orifices at its periphery, and the hollow filter discs
are inserted through by the water outflow core pipe with intervals being present
between opposite disc surfaces of two adjacent hollow filter discs; and wherein the
outflow water from a number of water outlet orifices provided at the inner periphery
of each of the hollow filter discs flows into the water outflow core pipe via the water
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inlet orifices thereof, the water outflow core pipe and the hollow filter discs are sealed
against each other at the junctions therebetween to prevent raw water from flowing
into the water outflow core pipe, and one end of the water outflow core pipe is closed
and the other end is provided with a water outlet which is connected to the water
outlet of the filter or directly functions as the water outlet of the filter; and wherein the
unpowered automatic cleaning device comprises a cleaning brush frame, a number of
cleaning brushes, a drive means and an installation frame, the installation frame being
connected to the drive means, the cleaning brush frame being secured to the
installation frame, and the cleaning brushes being each secured to the cleaning brush
frame so that their cleaning brush heads being each located on a surface of the hollow
filter discs; and wherein the drive means is installed inside one of the end caps of the
filter to be driven in rotation by the impulse of the inflow water, and the drive means
in turn drives the installation frame and thus the cleaning brush frame to rotate.

For achieving better filtering effect, one or more of the following technical
features may be employed:

1. The drive means of the unpowered automatic cleaning device is an impeller
installed at the water inlet end of the filter, and is driven in rotation by the impulse of
the inflow water, thereby driving the cleaning device to rotate so as to achieve
cleaning of the disc pieces.

2. Each of the hollow filter discs is composed of two annular disc pieces with
filtering pores and an internally hollow annular frame sized and shaped to match with
the annular disc pieces, at the inner periphery of the annular frame being provided
with a number of throughholes, and each of the two annular disc pieces is pressed and
detachably secured to the corresponding one of the two annular surfaces of the
annular frame and is sealed against it at the junctions therebetween, thus forming a
water reservoir chamber between the two annular disc pieces and the annular frame.

3. The inner side and/or outer side of the annular disc pieces with filtering pores
is adhered with a porous filtering mesh whose pore size may be varied according to
actual needs. In other words, various annular disc pieces adhered with a porous
filtering mesh of different pore size may be produced for replacement purpose
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according to different filtering requirements.

4. A high pressure flushing device is further included for better cleaning off the
filth on the disc surfaces, said high pressure flushing device being provided on the
water outlet pipe thereof with a number of injection openings from which water is
injected at an angle onto the disc surfaces of the annular disc pieces to clean off the
filth in time.

5. The water inlet orifices at the periphery of the water outflow core pipe are
correspondingly communicated to the water outlet orifices at the inner periphery of
the annular frame, and the water outflow core pipe and the annular frame are sealed
against each other at the junctions therebetween.

6. Each of the annular filter discs is sealed at its two sides against the water
outflow core pipe at the junctions therebetween.

7. A sewage outlet is provided at the cylinder of the housing to expel the sewage
water produced by cleaning of the disc pieces.

The advantages of the above laminated filter with an unpowered automatic
cleaning device are as follows:

1. An automatic cleaning device comprising a number of brushes is included,
enabling a better cleaning off of the filth on the filtering surfaces, avoiding blocking
of the filter pores and keeping the filtering efficiency;

2. The drive means of the unpowered automatic cleaning device is an impeller
installed at the water inlet end of the filter, and is driven in rotation by the impulse of
the inflow water, thereby driving the cleaning device to rotate so as to enable cleaning
of the disc pieces. No additional power source is needed, thus it is energy-saving,
environmental friendly and low-cost for operation;

3. The automatic cleaning device may accomplish online real time cleaning,
thereby ensuring continuous operation of the system and significantly saving labor
cost;

4. A high pressure flushing device is included for flushing off the filth on the
surfaces of the disc pieces with pressurized water and also for aiding in cleaning off
the filth in time during brushing of the disc pieces by the cleaning brushes, thereby the
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cleaning effect is improved and the filtering effect of the system is ensured.

5. The filter core is composed of a group of hollow filter discs and a water
outflow core pipe, wherein each of the hollow filter discs comprises two annular disc
pieces with filtering pores, which are each pressed and secured to the corresponding
one of the two annular surfaces of a annular frame, and the surfaces of the two
annular disc pieces function as filtering surfaces, which are larger than the filtering
surface area of prior art laminated filter, therefore the filtered flow rate can be greatly
improved.

6. Each of the hollow filter discs comprises two annular disc pieces with filtering
pores which are each pressed and detachably secured to the corresponding one of the
two faces of a annular frame, wherein the inner side and/or outer side of each of the
annular disc pieces is adhered with a porous filtering mesh whose pore size may be
varied according to actual needs; therefore, various annular disc pieces adhered with a
porous filtering mesh of different pore size may be produced for interchange
according to different filtering requirements.

It is to be noted that, as used herein throughout the whole context, the term
“number” means one or an integer more than one.

Brief Description of the Drawines

Fig. 1a is a main view of the hollow filter disc according to the first object of
the present invention.

Fig. 1b is a sectional view of the hollow filter disc of Fig. 1a taken along an line
A-A, which illustrates schematically the explosion view of the hollow filter disc prior
to assembly;

Fig. 2 is a schematic, sectional view of the laminated filter according to an
embodiment of the second object of the present invention.

Fig. 3a is a schematic view of the laminated filter with an automatic cleaning
device according to an embodiment of the third object of the present invention, which
illustrates the cleaning brushes.

Fig. 3b is a schematic view of the laminated filter with an automatic cleaning
device according to another embodiment of the third object of the present invention,
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which illustrates the cleaning brushes and the flushing device.

Fig. 4a is schematic view of the laminated filter with an unpowered automatic
cleaning device according to an embodiment of the fourth object of the present
invention, which illustrates the cleaning brushes.

Fig. 4b is a schematic view of the laminated filter with an unpowered automatic
cleaning device according to another embodiment of the fourth object of the present
invention, which illustrates the cleaning brushes and the flushing device.

In the figures, 1 represents a cylinder; 101, 102 represent the end caps; 103
represents a water inlet of the filter; 104 represents a water outlet of the filter; 105
represents a sewage outlet; 2 represents a filter core; 201 represents a hollow filter
disc; 2011 represents an annular disc piece; 2012 represents an annular frame; 2013
represents a porous filtering mesh on an annular disc piece; 2014 represents the water
outlet orifices at the inner periphery of the annular frame; 202 represents a water
outflow core pipe; 2021 represents the water inlet orifices on the water outflow core
pipe; 2022 represents a water outlet of the water outflow core pipe; 2023 represents a
sealing sleeve; 3 represents a cleaning device; 301 represents a cleaning brush frame;
3011 represents a trunk rod; 3012 represents a branching rod; 302 represents the
cleaning brushes; 303 represents a drive means; 304 represents an installation frame;
305 represents a stop plate; 4 represents a high pressure flushing device; 401
represents a high pressure pump; 402 represents a water inlet tube of the high pressure
pump; 403 represents an outflow water transporting pipe of the high pressure pump;
404 represents a water transporting branching pipe; 405 represents the injection tubes.

Detailed Description of the Embodiments

Embodiment 1

One embodiment of the first object of the present invention will be described in
detail with reference to Figs. 1a and 1b:

As shown in Figs. 1a and 1b, a hollow filter disc 201 in this embodiment
includes two annular disc pieces 2011 with filtering pores and an internally hollow
annular frame 2012 sized and shaped to match with the annular disc pieces. A number
of throughholes are provided at an inner periphery of the annular frame 2012, and an
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internal ring of the annular frame projects beyond the annular surfaces thereof to form
a projecting shoulder. The outer periphery of the annular frame 2012 in this
embodiment is sealed against water. Each of the two annular disc pieces 2011 is
pressed and detachably secured to the corresponding one of the two annular surfaces
of the annular frame 2012 and is sealed against it at the junctions therebetween, such
that a water reservoir chamber is formed between the two annular disc pieces 2011
and the annular frame 2012. In order to produce better filtering effects and adapt to
different filtering requirements, the inner side and/or outer side of each of the annular
disc pieces 2011 with filtering pores is adhered with a porous filtering mesh whose
pore size may be varied according to actual needs.

In practice, the outer periphery of the annular frame 2012 may also have filtering
pores therein, in this case, the inner side and/or outer side of the outer periphery of the
annular frame may be adhered with a similar porous filtering mesh as the one adhered
to the inner side and/or outer side of the annular disc pieces 2011.

The outer periphery of the annular disc pieces 2011 in this embodiment is
circular. It may also be oval, or square or any other non-circular shape, and the
annular frame 2012 and its outer periphery are sized and shaped to match with the
annular disc pieces.

Embodiment 2

An embodiment of the second object of the present invention will be described in
detail with reference to Fig. 2:

As shown in Fig. 2, a laminated filter comprises a housing and a filter core. The
housing is a cylinder 1 having end caps at two ends, and a water inlet and a water
outlet of the filter respectively are disposed on the two end caps. The filter core 2
consists of a group of hollow filter discs 201 according to the first object of the
present invention and a water outflow core pipe 202 provided with a number of water
inlet orifices 2021 at its periphery. The hollow filter discs 201 are inserted through by
the water outflow core pipe 202. Two adjacent hollow filter discs 201 are pressed and
sealed against each other at the projecting shoulders thereof with intervals being
present between the opposite disc surfaces of the two adjacent hollow filter discs 201.
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Each of the two hollow filter discs 201, which is located approximate to the
corresponding one of the two ends of the water outflow core pipes 202, is sealed
against the water outflow core pipe 202 by means of a sealing sleeve 2023. The
outflow water from the throughholes 2014 provided at the inner periphery of the
annular frame of each of the hollow filter discs 201 flows into the water outflow core
pipe 202 via the water inlet orifices 2021 thereof. The hollow filter discs 201 are
sealed against the water outflow core pipe 202 at the junctions therebetween to
prevent raw water from flowing into the water outflow core pipe 202. One end of the
water outflow core pipe 202 is closed and the other end is provided with a water outlet
2022 which is connected to the water outlet 104 of the filter or directly functions as
the water outlet 104 of the filter. In this embodiment the water outlet 2022 directly
functions as the water outlet 104 of the filter.

In this embodiment, in addition to the filtering pores on the surfaces of the
annular disc pieces 2011, its inner side and/or outer side is adhered with a porous
filtering mesh. In practice, various annular disc pieces adhered with a porous filtering
mesh of different pore size may be manufactured for interchange according to
different filtering requirements, enabling assembly of a filter disc and thus a filter
suitable for different filtering requirements so as to reduce investment cost of the
apparatus. The cylinder 1 is further provided with a sewage outlet 105.

Two embodiments of the third object of the present invention will described in
detail with reference to Figs. 3a and 3b.

Embodiment 3

As shown in Fig. 3a, a laminated filter with an automatic cleaning device
comprises a housing and a filter core. The housing is a cylinder 1 having end caps at
two ends, and a water inlet of the filter is located approximate to one end cap and a
water outlet of the filter is located on the other end cap 101. The filter core 2 consists
of a group of hollow filter discs 201 according to the first object of the present
invention and a water outflow core pipe 202 provided with a number of water inlet
orifices 2021 at its periphery. The hollow filter discs 201 are inserted through by the
water outflow core pipe 202. Two adjacent hollow filter discs 201 are pressed and
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sealed against each other at the projecting shoulders thereof with intervals being
present between the opposite disc surfaces of the two adjacent hollow filter discs 201.
Each of the two hollow filter discs 201, which is located approximate to the
corresponding one of the two ends of the water outflow core pipes 202, is sealed
against the water outflow core pipe 202 by means of a sealing sleeve 2023. The
outflow water from a number of throughholes 2014 provided at the inner periphery of
the hollow filter discs 201 flows into the water outflow core pipe 202 via the water
inlet orifices 2021 thereof. The water outflow core pipe 202 and the hollow filter discs
201 are sealed against each other at the junctions therebetween to prevent raw water
from flowing into the water outflow core pipe 202. One end of the water outflow core
pipe 202 is closed and the other end is provided with a water outlet 2022 which is
directly used as the water outlet 104 of the filter.

The automatic cleaning device comprises a cleaning brush frame 301, a number
of cleaning brushes 302, a drive means 303, an installation frame 304 and a stop plate
305. In this embodiment, the drive means 303 is an electric motor which is installed at
the end cap 102 of the filter, and the installation frame 304 is secured to a shaft of the
electric motor 303. The cleaning brush fame 301 includes a trunk rod 3011 with its
one end being secured to the stop plate 305 and the other end being secured to the
installation frame 304, and also includes a number of branching rods 3012 connected
to the trunk rod 3011. The trunk rod 3011 is located at the outside of the hollow filter
discs 201. The cleaning brushes 302 are provided on the branching rods 3012 such
that their cleaning brush heads rest on the surfaces of the annular filter discs 201.
Each of the cleaning brush heads has a length no less than a radial width of each of
the annular disc pieces 2011, and also has a rotation range covering an entire surface
of each of the annular disc pieces 2011. A cleaning brush head between two adjacent
annular disc pieces 2011 can simultaneously brush the two surfaces of the two
adjacent annular disc pieces at opposite sides. In order to produce better cleaning
effects, each of the cleaning brush heads may be made to simultaneously brush the
outer periphery of the annular frame 2012. When the filter operates, the electric motor
303 drives the cleaning brush frame 301 to rotate so that the cleaning brush heads can
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clean off the filth on the surfaces of the annular disc pieces. A sewage outlet 105 is
disposed on the cylinder 1 to expel the sewage water produced by cleaning of the
hollow filter discs 201.

Embodiment 4

As shown in Fig. 3b, in order to better clean off the filth on the disc surfaces, the
cleaning device, different from that in the above embodiment three, further comprises
a high pressure flushing device 4. The high pressure flushing device 4 comprises a
high pressure pump 401, a water inlet pipe 402 of the high pressure pump 401, an
outflow water transporting pipe 403 of the high pressure pump 401, a number of
water transporting branching pipes 404 and a number of injection tubes 405. One end
of the outflow water transporting pipe 403 is connected to a water outlet of the high
pressure pump 401, and the other end is secured to the installation frame 304 and is
herein divided into a number of water transporting branching pipes 404, with the other
end of the water transporting branching pipes 404 being secured to the stop plate 305.
The water transporting branching pipes 404 are located at the outside of the hollow
filter discs 201 and each of the water transporting branching pipes 404 is provided
with a number of injection tubes 405, which extend into the disc surfaces of the
hollow filter discs 201 and are provided with a number of injection openings from
which water is injected at an angle onto the disc surfaces of the annular disc pieces
2011.

Two embodiments of fourth object of the present invention will be described in
detail with reference to Figs. 4a and 4b:

Embodiment 5

As shown in Fig. 4a, a laminated filter with an unpowered automatic cleaning
device comprises a housing and a filter core. The housing is a cylinder 1 having end
caps at two ends, and a water inlet 103 of the filter is located on the end cap 102 and a
water outlet 104 of the filter is located on the end cap 101. The filter core 2 consists of
a group of hollow filter discs 201 according to the first object of the present invention
and a water outflow core pipe 202 provided with a number of water inlet orifices 2021
at its periphery. The hollow filter discs 201 are inserted through by the water outflow
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core pipe 202. Two adjacent hollow filter discs 201 are pressed and sealed against
each other at the projecting shoulders thereof with intervals being present between the
disc surfaces of the two adjacent hollow filter discs 201. Each of the two hollow filter
discs 201, which is located approximate to the corresponding one of the two ends of
the water outflow core pipes 202, is sealed against the water outflow core pipe 202 by
means of a sealing sleeve 2023. The outflow water from a number of throughholes
2014 provided at the inner periphery of the hollow filter discs 201 flows into the
water outflow core pipe 202 via the water inlet orifices 2021 thereof. The water
outflow core pipe 202 and the hollow filter discs 201 are sealed against each other at
the junctions therebetween to prevent raw water from flowing into the water outflow
core pipe 202. One end of the water outflow core pipe 202 is closed and the other end
is provided with a water outlet 2022 which is directly used as the water outlet 104 of
the filter.

The unpowered automatic cleaning device comprises a cleaning brush frame 301,
a number of cleaning brushes 302, a drive means 303, an installation frame 304 and a
stop plate 305. In this embodiment, the drive means 303 is an impeller which is
installed in proximity to the end cap 102 of the filter, and the installation frame 304 is
secured to a shaft of the impeller 303. The cleaning brush fame 301 includes a trunk
rod 3011 with its one end being secured to the stop plate 305 and the other end being
secured to the installation frame 304, and also includes a number of branching rods
3012 connected to the trunk rod 3011. The trunk rod 3011 is located at the outside of
the hollow filter discs 201. The cleaning brushes 302 are provided on the branching
rods 3012 such that their cleaning brush heads rest on the surfaces of the annular filter
discs 201. Each of the cleaning brush heads has a length no less than a radial width of
the annular disc pieces 2011, and also has a rotation range covering an entire surface
of the annular disc pieces 2011. A cleaning brush head between two adjacent annular
disc pieces 2011 can simultaneously brush the two surfaces of the two adjacent
annular disc pieces at opposite sides. In order to produce better cleaning effects, the
cleaning brush heads may be made to simultaneously brush the outer periphery of the
annular frame 2012. When the filter operates, the impeller 303 is driven in rotation by
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the impulse of the inflow water, thus drives the cleaning brush frame 301 to rotate so
that the cleaning brush heads can clean off the filth on the surfaces of the annular disc
pieces. A sewage outlet 105 is disposed on the cylinder 1 to expel the sewage water
produced by cleaning of the hollow filter discs 201.

Embodiment 6

As shown in Fig. 4b, in order to better clean off the filth on the disc surfaces, the
cleaning device, different from that in the above embodiment five, further comprises a
high pressure flushing device 4. The high pressure flushing device 4 comprises a high
pressure pump 401, a water inlet pipe 402 of the high pressure pump 401, an outflow
water transporting pipe 403 of the high pressure pump 401, a number of water
transporting branching pipes 404 and a number of injection tubes 405. One end of the
outflow water transporting pipe 403 is connected to a water outlet of the high pressure
pump 401, and the other end is secured to the installation frame 304 and is herein
divided into a number of water transporting branching pipes 404, with the other end
of the water transporting branching pipes 404 being secured to the stop plate 305. The
water transporting branching pipes 404 are located at the outside of the hollow filter
discs 201 and each of the water transporting branching pipes 404 is provided with a
number of injection tubes 405, which extend into the disc surfaces of the hollow filter
discs 201 and are provided with a number of injection openings from which water is
injected at an angle onto the disc surfaces of the annular disc pieces 2011.

The hollow filter disc and the filter comprising the same according to the present
invention can find a wide application in filtering of vessel ballast water, heat
exchanger water, circulating cooling water, nozzle water, pre-treated water for super
filtering and micro filtering, water softening system, waste water, recycle water, and
water used in food, medicine, vehicle, electronics, metallurgy, chemistry, culture,

agricultural irrigation industries and etc.
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What we claimed is:

1. A hollow filter disc (201), which comprises two annular disc pieces (2011)
with filtering pores and an internally hollow annular frame (2012) sized and shaped to
match with the annular disc pieces, a number of throughholes (2014) being provided
at the inner periphery of the annular frame (2012), and each of the two annular disc
pieces (2011) being pressed and detachably secured to the corresponding one of the
two annular surfaces of the annular frame (2012) and being sealed against said
corresponding one annular surface at the junctions therebetween, thereby forming a
water reservoir chamber between the two annular disc pieces (2011) and the annular
frame (2012).

2. The hollow filter disc according to claim 1, characterized in that the annular
frame (2012) has filtering pores at its outer periphery.

3. The hollow filter disc according to claim 1, characterized in that the outer
periphery of the annular frame (2012) is sealed against water.

4. The hollow filter disc according to claim 1, characterized in that an internal
ring of the annular frame (2012) projects beyond the annular surfaces thereof to form
a projecting shoulder.

5. The hollow filter disc according to claim 1, characterized in that the periphery
of the annular disc pieces (2011) is circular.

6. The hollow filter disc according to claim 1, characterized in that the outer
periphery of the annular disc pieces (2011) is oval, or square or any other non-circular
shape, and the annular frame (2012) and its outer periphery are sized and shaped to
match with the annular disc pieces.

7. The hollow filter disc according to claim 1 or 2, characterized in that the inner
side and/or outer side of the annular disc pieces (2011) with filtering pores and of the
outer periphery of the annular frame (2012) is adhered with a porous filtering mesh,
whose pore size may be varied according to actual needs.

8. A laminated filter, which comprises a housing and a filter core (2), said
housing being a cylinder (1) having end caps at two ends, and a water inlet and a
water outlet of the filter being disposed at the periphery of the cylinder (1) or at the
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two end caps, wherein the filter core (2) comprises a group of hollow filter discs (201)
according to claim 1 and a water outflow core pipe (202) provided with a number of
water inlet orifices (2021) at its periphery, the hollow filter discs (201) being inserted
through by the water outflow core pipe (202) with intervals being present between
two opposite disc surfaces of two adjacent hollow filter discs; and wherein outflow
water from a number of throughholes provided at the inner periphery of the hollow
filter discs (201) flows into the water outflow core pipe (202) via the water inlet
orifices (2012) thereof, the water outflow core pipe (202) and the hollow filter discs
(201) are sealed against each other at the junctions therebetween to prevent raw water
from flowing into the water outflow core pipe (202), and one end of the water outflow
core pipe (202) is closed and the other end is provided with a water outlet (2022)
which is connected to a water outlet (104) of the filter or directly functions as the
water outlet (104) of the filter.

9. The laminated filter according to claim 8, characterized in that the hollow
filter discs (201) include various annular disc pieces adhered with a porous filtering
mesh of different pore size for replacement according to different filtering
requirements.

10. The laminated filer according to claim 8§, characterized in that the projecting
shoulders of two adjacent hollow filter discs (201) are pressed to and sealed against
each other, and each of the two hollow filter discs (201) approximate to the
corresponding one of the two ends of the water outflow core pipe (202) is sealed
against the latter by means of a sealing sleeve (2023).

11. The laminated filter according to claim 8, characterized in that the cylinder (1)
is provided with a sewage outlet (105).

12. A laminated filter with an automatic cleaning device, which comprises a
laminated filter according to claim 8 and said automatic cleaning device, the latter
including a cleaning brush frame (301), a number of cleaning brushes (302), a drive
means (303) and an installation frame (304), wherein the installation frame (304) is
connected to the drive means (303), the cleaning brush frame (301) is secured to the
installation frame (304), and the cleaning brushes (302) are each secured to the
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cleaning brush frame (301) such that their cleaning brush heads are each located on a
surface of the hollow filter discs (201); and wherein the drive means (303) drives the
installation frame (304) and thus the cleaning brush frame (301) to rotate.

13. The laminated filter with an automatic cleaning device according to claim 12,
characterized in that the drive means (303) is an electric motor.

14. The laminated filter with an automatic cleaning device according to claim 12,
characterized in that each cleaning brush head (302) only brushes one annular surface
of the hollow filter discs (201).

15. The laminated filter with an automatic cleaning device according to claim 12,
characterized in that each cleaning brush head (302) located between two adjacent
hollow filter discs simultaneously brushes two opposite annular disc surfaces thereof.

16. The laminated filter with an automatic cleaning device according to claim 12,
characterized in that each cleaning brush head (302) has a length no less than a radial
width of the annular disc pieces.

17. The laminated filter with an automatic cleaning device according to claim 12,
characterized in that the drive means (303) is installed on one end cap (102) of the
cylinder, and the water inlet of the filter is located approximate to one end of the
cylinder.

18. The laminated filter with an automatic cleaning device according to claim 12,
characterized in that it further comprises a high pressure flushing device (4) with a
number of water transporting branching pipes (404), and each of said water
transporting branching pipes is provided with a number of injection tubes (405) from
which water is injected onto the disc surfaces of the annular disc pieces (2011).

19. The laminated filter with an automatic cleaning device according to claim 12,
characterized in that the inner side and/or outer side of the annular disc pieces with
filtering pores is adhered with a porous filtering mesh, whose pore size may be varied
according to actual needs.

20. The laminated filter with an automatic cleaning device according to claim 12,
characterized in that the hollow filter discs include various annular disc pieces
adhered with a porous filtering mesh of different pore size for replacement according
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to different filtering requirements.

21. A laminated filter with an unpowered automatic cleaning device, which
comprises a laminated filter according to claim 8 and said unpowered automatic
cleaning device, the latter including a cleaning brush frame (301), a number of
cleaning brushes (302), a drive means (303) and an installation frame (304), wherein
the installation frame (304) is connected to the drive means (303), the cleaning brush
frame (301) is secured to the installation frame (304), and the cleaning brushes (302)
are each secured to the cleaning brush frame (301), such that their cleaning brush
heads are each located on a surface of the hollow filter discs (201); and wherein the
drive means (303) is installed inside one end cap (102) of the filter to be driven in
rotation by the impulse of the inflow water, and the drive means (303) in turn drives
the installation frame (304) and thus the cleaning brush frame (301) to rotate.

22. The laminated filter with an unpowered automatic cleaning device according
to claim 21, characterized in that the drive means (303) is an impeller.

23. The laminated filter with an unpowered automatic cleaning device according
to claim 21, characterized in that each cleaning brush head (302) only brushes one
annular surface of the hollow filter discs (201).

24. The laminated filter with an unpowered automatic cleaning device according
to claim 21, characterized in that each cleaning brush head (302) located between two
adjacent hollow filter discs simultaneously brushes the two opposite annular disc
surfaces thereof.

25. The laminated filter with an unpowered automatic cleaning device according
to claim 21, characterized in that each cleaning brush head (302) has a length no less
than a radial width of the annular disc pieces.

26. The laminated filter with an unpowered automatic cleaning device according
to claim 21, characterized in that the drive means (303) is installed inside one end cap
(102) of the cylinder, and the water inlet of the filter is located approximate to one end
of the cylinder.

27. The laminated filter with an unpowered automatic cleaning device according
to claim 21, characterized in that it further comprises a high pressure flushing device
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(4) with a number of water transporting branching pipes (404), and each of said water
transporting branching pipes is provided with a number of injection tubes (405) from
which water is injected onto the disc surfaces of the annular disc pieces (2011).

28. The laminated filter with an unpowered automatic cleaning device according
to claim 21, characterized in that the inner side and/or outer side of the annular disc
pieces with filtering pores is adhered with a porous filtering mesh, whose pore size
may be varied according to actual needs.

29. The laminated filter with an unpowered automatic cleaning device according
to claim 21, characterized in that the hollow filter discs include various annular disc
pieces adhered with a porous filtering mesh of different pore size for replacement

according to different filtering requirements.
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