sthe filter nmedia by means . of an el ec

1_DESCRI PT ION LLELETEELELETEEEETETEEr et errererrrtrnro
*159159* FILTRATION DEVI CE 5 Technical Field The
present invention relates to a filtration device for
filtering a contanm nated fluid containing fine
particles. Background Art 10 A nachine tool for
preci sion machining, for exanple, uses a fluid such

as a coolant for lubricating or Icooling a part being

machi ned. As the workpiece is nachined, fine
particles such as dust, carbon, etc., as well as
chips, are mxed into the 3 W R of R & Oype, '15 SH’I‘I“I"'I
that the fluid is gradually polluted and inevitably
becones contam nated. A filtration devife fgr_ ]
filtering a contamnated _fluid_is disclosed in Jpn
Pat . Applgn. KOKAI  Publ i CAtHIGAINGN PEVEIEE79. This
filtration device uses 20 chips, which are produced
froma machine tool, as filter nedia, and nagnetizes
t&gnagnetlc coi |
t hereby capturing nmagnetic |npur|tié§ I'n the .
Conta”inatQQefb%%@eng'@ﬁ%ekﬁﬁoﬁogﬁﬁgEégn@% I%EP LLon .,
device described 25 above uses chips as the filter
medi adeivtigef ifbkr atieBria CHr@@MtXﬂ[h§§e&0@§bg§r?thaining
Since the surfaces of the chips used as the tilter
nedi afane peryicoagh,
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Background Art

10 A machine tool for precision machining, for
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example, uses a fluid such as a coolant for lubricating
or cooling a part being machined. As the workpiece is
machined, fine particles such as dust, carbon, etc., as
well as chips, are mixed into the fluid of this type,
so that the fluid is éradually polluted and ine&itably
becomes coﬁtaminated.

A filtration device for filtering a contaminated
fluid is disclosed in Jpn. Pat. Abpln. KOKATI
Publication No. 11-77479. This filtration device uses
chips, which are produced from a machine tool, as
filter media, and magnetizes the filter media by means
of an electromagnetic coil, thereby capturing magnetic
impurities in the contaminated fluid.

Since the conventional filtration device described
above uses chips as the filter media, its filtration
accuracy varies considerably. Since the surfaces of

the chips used as the filter media are very rough,
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2 noreover, it is difficult to wash the filter nedia

in order to recover the filtration capability when

the filtration capability is reduced. Thus, there is

a problemthat the chips as the filter nmedia nust be

5 replaced frequently. The inventor hereof has

devel oped a filtration device tlpat uses easily

washabl e, spherical magnetic netal balls, such as

steel balls, and attracts and fixes the magnetic

met al rheddosrdyy, neans ofi f&icagneto 1@shhisefl Ehitati QBdia in
device is disclosed in Jpn. Pat. Appln. KOKAI _

Publ i cetdegn tio . re2002r1@52061i1Thasibhl taphboDitgdenhes the
has high filtration accuracy and its filter nedia can
be wa ngittilpre ga@abAlfiitlyt és mediiaedni t Tofist hehere is a
fiItrati%p device using 15 the magnetic netal balls

i ncl ud&SPAeM (et frbgi ahiRécammbhat fohteaseedhd must be

| ar ge _nunber of magnetic netal balls contained in the

gE&ﬁﬁﬁBﬁhVon case. The filteg nedLa

acconmmodat i e i.s.c osed, of ir nmes _
nenbers, ugg£1gghgnﬁgﬁegggF8$n€8Sogeﬁgﬁﬁaﬁgh?nﬁlﬁfFéFéon
magngkk,¢ ~su n of Lt 9p, I nl ess-stee rane, .
rembecoaarroundr ng theoaesry narhEb BN RO vt R s
Howeveetradnbaangestuchnygskigatiom by theqioveptors .4
hereof revealed roomfor inprovenment in the
conveftkepakhbi htghet®di Met@ltballs by means of a magnet.

10 This filtration device is disclosed in Jpn. Pat. Appln.
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KOKAI Publication No. 2007-105706. This filtration
device has high filtration accuracy and its filter
media can be washed with ease.

A filter media unit of the filtration device using
the magnetic metal balls includes a filter media
accommodation case and a large number of magnetic metal
balls contained in the filter media accommodation case.
The filter media accommodation case is composed of a
pair of mesh members, upper and lower, formed of
punching metals (magnetic substance) of iron, a
stainless-steel frame member surrounding the mesh
members, and the like. However, an earnest
investigation by the inventor hereof revealed room for
improvement in the conventional filter media unit.

Specifically, if a weak magnet is used in the
conventional filter media unit using the magnetic metal

balls, attraction of the magnetic metal balls is liable



25 Specifically, if a weak magnet is used in the

%JEF?VQE%Q%ES% ?%ere afe PSSSHTERS 65
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conventional filter nmedia unit using the magnetic

metal balls, attraction of the magnetic netal balls

is liable 3 to becone unsatisfactory in positions

distant fromthe nmagnet, although the nmagnetic netal

balls can be fully attracted in positions near the

magnet. In consequence, the abil3ty to capture

obj ects to be 5 renpved is lowin positions distant
fromthe magnet. In the conventional filtration

devi ce;o frgcameamalsst iss faragnet iih foarsde iebisaidied st From the
position farthest fromthe mnagnet nay sonetimes be

about BRIt R IGThauedt toist aiawec t igeare tishe baddmetcans@e fully
that desired filtration accuracy 10 cannot be

obt ai r?etd:rﬁ%esdorf@ (Pé’§éstloﬂ$u§1ealrt the mageessarynt o use

alar stron A l'arge, stron net,
homevg:rOﬁsee Y S éﬂh@ driive éﬁeF@‘?t‘J\ﬁﬁeﬁ%ljleC%§ to be

3 AT TRFahr R bk Searar geRBnEhEs tapnert.

a drivweg E%%h%ﬁhﬁ%h@qgnaqc&qa%?gtﬁgsr%%vconsu %L%%FEB%G'

Di scl osure of I nvention The preséent i1nventio

a fil waafnean cdevwi-ee o%%ﬁ@%%@ Qk g'ﬁBE§¥ 8d ?ngﬁest from the

accuracy filtration performance by using magne
gr anukmagnkit! trery sedet ingd b20aBBARELS Folrth! bFALHAR obtained

device of the present invention conprises a filter

tank reBg whiechagneont ani nakeddbbiirdd €ontakpipg hbBRracy

partlcles to be renpved is introduced, _
cannot be obtained, in some cases. Thus, it is
necessary to use a larger, stronger magnet. A large,
strong magnet, however, requires great drive enerqgy
when it is incorporated into or removed from the filter
media unit, so that there are problems of enlargement
of a drive mechanism and increased energy consumption.

Disclosure of Invention

The present invention provides a filtration device
capable of displaying higher accuracy filtration
performance by using magnetic granular filter media and
magnets.

A filtration device of the present invention
comprises a filter tank into which a contaminated fluid
containing fine particles to be removed is introduced,
a filter media unit contained in the filter tank, and a
magnet which applies a magnetic field to the filter

media unit. In the filtration device, the filter media

unit includes a filter media accommodation case and a



afilter nmedia unit contained in the filter tank, and

a 25 magnet which applies a magnetic field to the

filter nmedia unit. In the filtration device, the
filter-media wunit includes a filter nedia _
accommpdation case and a 4 |arge nunber of nagnetic
granular filter nedia of a magnetic material

contained in the filter media ac¢ommodation case. The
magnet is nmovable with respect to the filter nedia

unit between a first position and a 5 second position,
and i slaoyd iguetr tof appnettite grmgnetd Eiflitelrd re@ibher a
magnetic granular filter media, thereby causi ng the
magnetT &It airflreat ofridlatle rcarddi iametc inmagreetfiidalelry media
attract and fix one another, when in the first

posi t i FIF AR I I &S5 -he Thegmadne tatitsr acviabdel@ith respect

bet t.he netic granular filter media when in the
s:cgﬁgﬂb6gﬁiﬁgﬁﬁefh€‘ 13 & re ek "a€BoANBdaBitoRosasdon and a
| r Vi wi t.h .a_nonmagnetic sh menmber of _a
%gnﬁad%%%ﬁgipﬁhlgﬁfgv, | Y SOPPAPES SEhéOonagRati Ehe

granL”ﬁHgJéﬂ#éﬂffgidn%%i%ahn%ﬁ%@%tﬁﬁé%&%ﬁPgﬁgggﬁéggr media,

circulation holes throu

fluiddne %Qm%dn%th%_mg@%%%ﬁbsgkbﬂhgg§|%ﬁgggloﬂedia to
plate fornmed of a nmagnetic “materi and provi déd on
an encheperddionlefy bRe rapenaRanetikC ocpBSARABARS! . wIBE in the
magneti smintensification 20 plate is configured to be
hor i zdntraltl posppdsedahd thecamagnethsombhabtibeattraction
nonmagneti ¢ nmesh nenber and the nagnetic granul ar

L10fi| t ePefegiea &he mecaetdcbgraeehathéilter media when in the

second position.

The filter media accommodation case is provided
with a nonmagnetic mesh member of a nonmagnetic
material, which supports the magnetic granular filter

15 media and has a large number of circulation holes
through which the contaminated fluid is passable, and a
magnetism intensification plate formed of a magnetic
material and provided on an end portioh of the
nonmagnetic mesh member. The magnetism intensification

20 plate is configured to be horizontally opposed to the
magnet so fhat the nonmagnetic mesh member and the
magnetic granular filter media are located between the
magnet and‘the magnetism intensification plate when the
magnet is in the first position.

25 According to the present invention, the filter
media accoﬁmodation case that contains the magnetic

granular filter media is provided with the nonmagnetic



magnet and the magnetismintensification plate when
the magnet is in the first position. 25 According to
the present invention, the filter media acconmodation
case that contains the magnetic granular filter nedia
is provided with the nonmagnetic 5 mesh nmenber of the
nonmagneti c material and the magnetism
intensification plate of the nagrietic material.
Therefore, the magnetic granular filter nedia that
are located far fromthe magnet can al so be 5 caused

t o sattiesthaoteobielry odt tthacthoanagaeat hemabygrihe amagpati c
force of the magnet. Thus, the filtration accuracy
near #ARIMEEig8r tndrnof fiketfioht platedbd uhit magasthe
prevented from being reduced, so that the filtration
accur & €anlbe Thprefeds | shadurohehict hean0lrmghetier

force of,.th net can be effectively used for the
entirg@FﬁPtngﬁgaFg EﬁFﬁFegofﬁﬁafrPW ¥§e nAfBEEsSaryalso be

[y _| . t. Thus, a drjve
achagrenchr CPn et Ee SR 5P th OV AB e RGE  RagNEROEaRTDBY the

made = SAY¥| netic mesh ne IS,
formed S o Tor TobanBre 1 FROHEErai huSs: SEer tpFarbion
The |@Eg@raBynﬁgérogncéﬁgybéktQBnh keﬁh$”%bl§€roﬁggiggunit
width smaller than the diameter of the magnetic

granukan bki ptevenediarash HorARIrbHutde, PLat £na R0 |0

a preferred aspect of the present invention, a i rst
magnefidhdatisecandunagnetanr e aimangedd. In addition, the

10 magnetic force of the magnet can be effectively used
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for the entire filter media unit, so that it is
unnecessary to use an unduly large, strong magnet.
Thus, a drive mechanism or the like for moving the
magnet can be made energy-saving.

The nonmagnetic mesh member is formed of, for
example, a flat stainless-steel plate. The large
number of circulation holes with an opening width
smaller than the diameter of thé magnetic granular
filter media are formed in the plate.

In a preferred aspect of the present invention, a
first magnet and a second magnet are arranged
horizontally spaced apart from each other in the filter
tank. A first filter media unit and a second filter
media unit are arranged horizontaliy adjacent to each
other between the first magnet and the second magnet.
A magnetism intensification plate of the first filter

media unit and a magnetism intensification plate of the



hori zontal |y spaced apart from each other in the

filter tank. Afirst filter media unit and a second
filter nmedia unit are arranged horizontally adjacent

to each 25 other between the first magnet and the

second nmagnet. A magnetismintensification plate of

the first filter nedia unit and a nmagneti sm
intensification plate of the 6 sgcond filter nedia
unit'are magnetically connected to each other. In a
preferred aspect of the present invention, noreover,

a thirepddrid &riledi aegiiiat uing tl ecat edgbeirwean 1y5 cobh@ected to
first magnet and one sidewall of the filter tank. A
magnets iafetsi fication plate of the third filter

media unit is magnetically connected to the one

si dewal |, ant % HSHAF o |as@eqredifa thei Priesengcdtnegntion,

bet ween _t he secon%hna%g%t and the other sidewall of
the 1§FGVE" 1t kLA haEghEFTs RePhee it dat LoRapret between

f the,f Ll ia_unit i ticall
ConnoctSa 6= RESbEher TS deliart AoBrTol Sbes bR SLEBRTORanK.

Dr awi Rgs, 55 ‘L A G i nal tiognal,view,of a,
R SRS R L R R S S SRR
preserfedilventikons & : I ' Lpal s [ I
vi ew of #he #iI#FatFgﬁegésﬁégytgégggg?gﬁngiﬁggF§H%Z

in Fl Gidéwall| Gand ksfausest konabrviewignlargedlyiocated
showing a 20 filter nedia unit of the filtration
devi cbetiWeen ithe second magnet and the other sidewall of the

10 filter tank. A magnetism intensification plate of the

fourth filter media unit is magnetically connected to

the other sidewall.
Brief Description of Drawings

FIG. 1 is a longitudinal sectional view of a

15 filtration device according to an embodiment of the
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present invention;

FIG. 2 is a longitudinal sectional view of the
filtration device taken along line F2-F2 in FIG. 1:

FIG. 3 is a sectional view enlargedly showing a
filter media unit of the filtration device shown in
FIG. 1;

FIG. 4 is a side view showing a filtration
operation of magnetic granular filter media of the
filtration device shown in FIG. 1;

FIG. 5 is a longitudinal sectional view of the
filtration device shown in FIG. 1 with its magnets

raised;



FIG 1; FIG 4 is a side viewshowing a filtration

operation of magnetic granular filter media of the

filtration device shown in FIG 1; 25 FIG 5 is a

I ongi tudinal sectional view of the filtration device

shown in FIG 1 with its magnets raised; 7 FIG 6 is

a sectional view typically showing a state in which

filtration equiprment with the filtration device shown

in FIG 1 is operated for filtration; and FIG 7 is a

sectional view typically showing a 5 state in which

the filtratith. equipremremitdndlheridi ldypdldadn ydeHt@ng a

shown in FIG 1 is operated for cleaning. Best Mde

for Cattdfishg ranhidhe fidviamttiion Avudrbedicmenthofthieh€iltration

present invention will now be 10 described with

referé%ﬁ%}QQ)%ﬂQ§§ in tFF G, 1a i [opeaeiten devi délt@ation; and
in FI rOV|ded with a filter tank 11,

?Prrgr nedla(ﬂnli Hdgn i ty®iee L Iphshowing a

Eﬂg::{: suc égiglferrougtﬁgFéPn ﬁq86gQan5wﬁ6UsFH§

14 'S:EMFH¥§%%$nQ%éHQQeO %@% fél G. t%ngs 8peratghr%¥r
chanber 15 and cl ean cha f are déefine e
filtecitearknll. The dirty chanber 15 is located under
the filter nedia units 12. The cl ean chanber 16 is

| ocated over Best Mode for Carrying Out the Invention

An embodiment of the present invention will now be

10 described with reference to FIGS. 1 to 7.

A filtration device 10 shown in FIG. 1 is provided
with a filter tank 11, filter media units 12, and
magnet units 13. The material of the filter tank 11 is

a magnetic material, such as a ferrous metal. A cover

15 housing 14 is disposed on top of the filter tank 11. A

20
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dirty chamber 15 and clean chamber 16 are defined in
the filter tank 11.

The dirty chamber 15 is located under the filter
media units 12. The clean chamber 16 is located over
the filter media units 12. The top of the clean
chamber 16 is airtightly closed by a partition wall 17.
Magnet holders 18 are formed below the partition wall
17. The magnet holders 18 extend vertically. Magnets
19 are contained in the magnet holders 18,
individually.

A contaminated fluid inlet 20 that opens into the

dirty chamber 15 is formed in a lower part of the



20 the filter nedia units 12. The top of the clean

chanber 16 is airtightly closed by a partition wall

17.  Magnet holders 18 are formed bel ow the partition

wal | 17. The magnet hol ders 18 extend vertically.

Magnets 19 are contained in the magnet holders 18, 25
individually. A contam nated fluid inlet 20 that opens
into the dirty chamber 15 is for%ed in a | ower part

of the 8 filter tank 11. A contam nated fluid that
contains fine particles to be filtered is introduced

i nto thieltel riankhlanber® orttamougtt dchef laont aMatatethtains
fluid inlet 20. Aclean fluid outlet 21 that opens

into t%@%l%@@‘ﬁarﬁ%@qgh@eﬂtﬂm@ iimtapdupeer ipart the
of the,filter tank 11. As shown in. FIG 2, a clean

f1 ui d QEfrrptey ﬁlﬁﬂ?ercolrﬁqéaréﬂl% e CEIngamimaried Gutliet inlet

T fl is_connected with an air
gippl ;L‘eopl pe fiefdlu{fﬂ‘éfl‘f i ded Thietth ORFDS k&l Fee clean

I
The clom Eambar 10 Ras 0l GRoNEReroreny Atmbeandidter

by o j the air valve 23. Alternatively, the air
sﬁppf?ﬁgggéjuz4 may be connected with a source of

conpr essed m@j rshbrsupplptc.! Bt hi %l%%%e,fl%%péﬁg)%e%za'

can be supplied to the cl’'ean chamber . i n port

26 Wi tdonmedrtaidn tovahee c2Bains fpLovi ded 1at bhe bettopyaf,
the filter tank 11, that is, at the bottom of the

dirty fdhadberipe522 is connected with an air supply pipe 24

10 that is provided with an air valve 23 for use as

atmospheric pressure releasing means. The clean
chamber 16 can be opened to the atmosphere by opening
the air valve 23. Alternatively, the air supply pipe

24 may be connected with a source of compressed air

15 supply. In this case, compressed air can be supplied

20
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to the clean chamber 16. A drain port 26 with a drain
valve 25 is provided at the bottom of the filter tank
11, that is, at the botﬁom of the dirty chamber 15.

The filter media unit 12 is constructed in the
manner described below.

FIG. 3 is a sectional view enlargedly showing the
filter media unit 12. This filter media unit 12
includes a filter media accommodation case 30, which
will be described below, and a large number of magnetic
granular filter media 31 contained in the filter media
accommodation case 30.

For example, the magnetic granular filter media 31



The filter media unit 12 is constructed in the 20

manner described below. FIG 3 is a sectional view

enl argedly showing the filter nedia unit 12. This

filter media unit 12 includes a filter nedia

accommodat i on case 30, which w |l be described bel ow,

and a | arge nunber of nmagnetic 25 granular filter

media 31 contained in the filter <media acconmodation

case 30. For exanple, the magnetic granular filter

media 31 9 are spherical netal balls of a magnetic
mat er icale, sphelricad imedn,l @adlat bifaat magaecanet hekeikhal, such
the manner shown in FIG 4 when subjected to a
magnetd<c iffioal,d andn aa tireeé  oseakeowhehout appl neahkenshown in
of any magnetic field, 5 magnetic attraction is

cancelfd@ - §0W@ﬁ§tspﬁéeﬁ§§ﬁe Pca prangrac fiipldr nEdia free
31 can_mpve relatively to one another to sonme extent.

The sﬁr 8e¥15%oPﬁe &ﬁéﬁF&ongPénaPXrmﬁgpﬁéﬁcnéé?édal

hab |
5?;§ng%%® glanete ¥6ngﬁFaFﬁgcﬁi§ﬂetF8 B?Bnﬁpgrmag“etlc
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fllterrg%thr3%1E@@& Aakq %ogﬁakgﬁdmbgethe%%g %Ey to one

medi a acconnodatlon case e equa

anot hahotdepRl Wbakbhy ekrkypes @ engngg&gsggﬁngﬂgrmagnetlc
filter media 31 with different dianmeters nmay 1

al t er gabhveby bBelmbxedewh bh3ongranghbsin Eﬂat8§£lly

magneti c granular filter nedia of a shape other tha

t he sphehiebak.shape may be used. In short, the

While the respective diameters of all the magnetic
granular filter media 31 that are contained in the
filter media accommodation case 30 may be equal to one
another, a plurality of types of magnetic granular
filter media 31 with different diameters may
alternatively be mixed with one another. Further,
magnetic granular filter media of a shape other than
the spherical shape may be used. 1In short, the
magnetic granular filter media 31 attract one another
lest they move when subjected to a magnetic field by
the magnet unit 13. When the magnetic field is
removed, the magnetic granular filter media 31 are
released from attraction. The magnetic granular filter
media 31 should only be formed of a magnetic material
and may be of any shape.
The filter media accommodation case 30 is composed

of a pair of nonmagnetic mesh members 35 and 36, upper

and lower, frame member 37, magnetism intensification



magnetic granular filter media 31 attract one another
| est they nmove when subjected to a nagnetic field by
20 the magnet unit 13. Wien the magnetic field is
renmoved, the magnetic granular filter nedia 31 are

rel eased fromattraction. The magnetic granular filter
medi a 31 should only be fornmed of a nagnetic nateri al

‘and may be of any shape. 25 The fiolter nedia

1
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accommodation case 30 is conposed of a pair of

nonmagnetic mesh members 35 and 36, upper and | ower,

f r ame mierterd B7,etmag ndthies monfiaemsitficC alds®n mkehbHAt3® and 36
40, etc. The nonmagnetic nesh nenbers 35 and 36 are

for medrts fprmmthegnet ineonmeeaEitdlc, matelriad ,StsaioN @SS stainless
steel (SUS304), and extend horizontally. The frame
nmenbers ¥R s(HSPdded aaco gmd enide hesrmegrtretlily .negines frame

menbers 35 a 36. The magnetismintensification plate
40 is“SFgVFGE% dft FISPESER é rengdpbiel BRETGONEREC mesh

[ h and 36. . The frane nenber
A s el b e ShiRgGEr ST "aAa 3. crs Lon plate
f f; et.i.C terial, such as _stainless
St col (SOl R R R e AR PR PPFEer odia st
are CoBhalaed hel ween LiReaeaMBgNehiCygEsnoflBmhers SRy,
and 36. The magnetic granular filter nedia are

vertical,| Y ixer @hgedohRagnBkyrahbby REmPAYS §§'9Rd 36, is
three rows). 15 A | arge nunber of circulation hol es

35a afidr36d odr e honmednenithfabermagnetL6nMsNstainless
menbers 35 and 36,
steel (SUS304). The magnetic granular filter media 31
are contained between the nonmagnetic mesh members 35
and 36. The magnetic granular filter media 31 are
vertically arranged in a plurality of rows (e.g., three
rows).
A large number of circulation holes 35a and 36a
are formed in the nonmagnetic mesh members 35 and 36,
respectively. The opening width of the circulation
holes 35a and 36a is smaller than the diameter of the
magnetic granﬁlar filter media 31. For example, the
diameter of the magnetic granular filter media 31 is
4 mm, while the opening width of the circulation'holes
35a and 36a ranges from 2 to 3 mm. Thus, the magnetic
granular filter media 31 can be prevented from passing
through the circulation holes 35a and 36a. The
magnetic granular filter media 31 are put and supported

on the lower nonmagnetic mesh member 36. The diameter

of the magnetic granular filter media 31 may be greater



respectively. The opening width of the circulation

hol es 35a and 36a is smaller than the dianmeter of the

magnetic granular filter nedia 31. For exanple, the 20

di aneter of the nagnetic granular filter nmedia 31 is 4

mm while the opening width of the circulation holes

35a and 36a ranges from2 to 3 nm Thus, the magnetic

granular filter nedia 31 can be prevented from passing

t hrough the circul ati on hol es 35a and 36a. The 25

magnetic granular filter nmedia 31 are put and

supportiezh Hmnthe | ower nonnagnetic nesh nenber 36.

The diameter of the nagnetic granular filter nedia 31

may be greafer exempltan Zhemmorforgrextanplresst embers 35 and

nonmagneti c nesh menbers 35 and 36 are forned of

punchitfy et AFmsd sthaidiredsing asitalsTied siRdhilegs steel.
plates 5 through which

fl I t eel
?ﬁéﬂ:?ﬁlﬁ%?pam%m%&%%& 2a%@ﬁemni@m@@@@dsgeeldslates
I t t te rs, oar
farf R (UL Y 0 e
f an shor
t he L%%n%%g??‘éﬁtﬁés LI OE 1300 entenry
be amdﬁd%ﬁ&%ﬂmprﬁaEQgc%o%Eﬁb%?@ mMRgneLig ggﬂ@%'ﬁaterlals

filter media 31 and be vertically penetrate

f 1 ui dmalyn dehe: sprie gert texléb%hﬂi@@hettlﬁemegﬂﬁﬁgﬂ%tek% ABShLg 36.
menbers 35 and 36 used have a horizontally flat shape,

15 so Inha&hoithe mhgnebhaaghandkamekhl nembaedi 3533n6a86 should
1Obe only be able to support the contained magnetic granular
filter media 31 and be vertically penetrated by a

fluid. |
In the present embodiment, the nonmagnetic mesh
members 35 and 36 used have a horizontally flat shape,

15 so that the magnetic granular filter media 31 can be
easily positioned with respect to one another. Thus,
the magnetic granular filter media 31 can be regularly
arranged in a plurality of rows on the nonmagnetic mesh
member 36.

20 The magnetism intensification plate 40 is disposed
on an end portion of the filter media unit 12, that is,
that end portion thereof which is farther from the
magnet 19. The magnetism intensification plate 40 is
formed of a magnetic material, such as iron, with a

25 thickness of, for example, about 3 mm, and is provided

covering an overall transverse length W (shown in

FIG. 2) of the filter media unit 12. When the magnet



"easily positioned with respect to one another. Thus,

the nmagnetic granular filter media 31 can be regularly
arranged in a plurality of rows on the nonnagnetic

mesh menber 36. 20 The magnetismintensification

plate 40 is disposed on an end portion of the filter
media unit 12, that is, that end portion thereof

which is farther fromthe magnet 129. The nagnetism
intensification plate 40 is fornmed of a magnetic
material, such as iron, wwth a 25 thickness of, for
exanpl 9 bbownt B fimstambdid ipmowiden icowad.ng ,anhe
overall transverse length W(shown in FIG 2) of the
filterM3fEE Uhiintens Ve tilve pdgiet 402 islddrs domtally
first position shown in FIG_1, the nmagnetism

i nt ensTHRERT 0P pibft &3 Gts Yor i 2ot BONPagsEeSedesy members

t he nqﬂpet The, nonnagneti ¢ nesh menbhers 35 and 36
and nagnel}c%§%§HE}§P3ﬂ%ﬁHﬁ'9ﬁ9ﬁ a¥) ey pecdgedl are

9 d ti intensification
Dot e Fo A et A AR grb e MR GH a

10

fi|teriﬁﬁaﬂéif%ké%¥$nﬂgﬂgﬁ%”%bic q%sggggqbﬁg§d535f%gdmagnetic

36 are provided betwe t he magnet and  “magnetism

I nt ensjddriatd O inleatre i a131TRE IMAGARL gh8thiS mesh members
contained in the magnet holder 18 and can nove

verti cdl land At exanpire valetheettigaat thQ mhgnadtStboAdy
permanent magnet. This magnet 19 noves relatively to
the fimageetisdi dngeints iT2 chetineeplthe 4Dirst position
shown in FIG 1 and a second position
The magnet 19 is contained in the magnet holder 18
and can move vertically. An example of the magnet 19
is a strong permanent magnet. This magnet 19 moves

relatively to the filter media unit 12 between the

first position shown in FIG. 1 and a second position

15 shown in FIG. 5. When the magnet 19 is in the first

20
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position, a magnetic field is applied to the magnetic
granular filter media 31. The magnetic graﬁular filter
media 31 are caused to magnetically attract one another
to be fixed by this magnetic field. When the magnet 19
ascends to the second position, the magnetic attraction
between the magnetic granular filter media 31 is
canceled, so that the magnetic granular filter media 31
are allowed to move to some extent.

The filtration device 10 is provided with
retaining means for moving the magnets 19 between the
first position (FIG. 1) and second position (FIG. 5).

The restraining means is composed of 1lift rods 50



15 shown in FIG 5. Wien the nagnet 19 is in the first
position, a magnetic field is applied to the magnetic
granular filter nedia 31. The magnetic granular filter
media 31 are caused to magnetically attract one

another to be fixed by this magnetic field. Wen the
magnet 19 20 ascends to the second position, the

magnetic attraction between the Irsagnetic granul ar

filter media 31 is canceled, so that the magnetic
granular filter nedia 31 are allowed to nove to sone

ext entcoumked i indiatidum devitte UG imaqrand ded Widhi Zhtally
retaining neans for noving the nagnets 19 between thg
first PO (FImeddinghdnesgrsond Iposinviaom (Fle@tS)ding
The restraining neans is conposed of lift rods 50 13

coupl ePTIF VIHRATRPE 00 4/heé tfagndihe fﬁnmilzm;;mwr 51
ext endj cannecting nenber 51, upward|ly extending ,
oper at(}'%gnencgtnsogcr%esi%sﬁeg&lﬂ?e ‘e AT h@ Aénipdys ©F the lift
§onneq&§kghg)respective upper end portions of the |ift

5 rods 50. The operating nmenber 52 is fixed to the

onnectin S ' re.inserted .
Cndi vi dualglTy@%r%h]iengnaqgeﬁgg%oﬁrzggr%s%%é?eg‘é(focgtﬁle onnecting
verti ealrledTone  togetingt Widds tfe JRINeLS 12y A% vidualy
operating nenber 52 10 can be vertically driven,
manualingcortHey magars o lak rsadiguaher caRokesheWAN ]yt Qove

nove the magnets 19 between the first position and
secondogesitsirowi thn thke vegse tef 1%he gheseperating member 52
enbodi ment, as shown in

10 can be vertically driven, manually or by means of an

actuator (not shown), to move the magnets 19 between
the first position and second position.
In the case of the present embodiment, as shown in

FIG. 1, a first magnet 19a and second magnet 19b are

15 arranged side by side in the filter tank 11, with a

horizontal space between them. A first filter media
unit l2a and second filter media unit 12b are arranged
between the pair of magnets 19a and 19b. The

constructions of these filter media units 12a and 12b

20 are the same as tHat of the filter media unit 12 shown

25

in FIG. 3. Each of the filter media units 12a and 12b
includes magnetic granular filter media 31, a pair of
nonmagnetic mesh members 35 and 36, upper and lower,
and magnetism intensification plate 40.

The magnetism intensification plate 40 of the
first filter media unit 12a and the magnetism

intensification plate 40 of the second filter media



FIG 1, a first magnet 19a and second magnet 19b are

15 arranged side by side in the filter tank 11, with a
hori zontal space between them A first filter media

unit 12a and second filter nedia unit 12b are arranged
bet ween the pair of nagnets 19a and 19b. The
constructions of these filter media units 12a and 12b

20 are the sane as that of the fillster nmedia unit 12
shown in FIG 3. Each of the filter media units 12a

and 12b includes magnetic granular filter nmedia 31, a
pai r ofnimoltagnet i in nestta@bans IAING3r UPBHe NG 1 ter
| ower, and magnetismintensification plate 40. 25 The
magnetiedi d ireniss fiZataroh Jdatee e4Q cafa tidte hdrirAintally
filter media unit 12a and the nagnetism _

i nt ensi4iacRork Pl 40 hefr thiéhs adendhainetarsmmedi a 14
unit. 12b are in contact with each other. These filter
nedi a UHiSE1BLaien B ades 196c apsaeidicaddnt aldnpected to

dj acent .to _each other wth the magneti sm
T 15

| nt ensiti cat 5Tt 'pl at es 40 nagnetical |y conneclt ed :odS

each ot her. hi filter dia uynit 12c is |locate

bet ween thpé%%lrr%{ dfnlalgtneeri 4 Sag-dne %S &éwallolCh‘i‘!tleﬁl ortween
the fi e o+ NQC tructi of .the_thir ,
il terﬂﬁr;e:dﬁlgtsacnunlﬁl_iagg%lefcqi%g £hg Sgﬁesggef“ﬁé? 3tey fé the filter
fi|teﬁam&dha.Unﬁ%elgo%%tiﬂ%W@ohnoglgﬁgthﬁ¥HHQQ§gE§n%edia
intensification plate 40 of the thir I Tter "medra

unit 12dti 92icn ieomhactkamei bh thetope shdewahkollacqThe it
third filter nedia unit

10 12 shown in FIG. 3. A magnetism intensification plate

40 of the third filter media unit 12¢ is in contact
with the one sidewall 1la. The third filter media unit
12¢c is located between the first magnet 19a and the one

sidewall 1la of the filter tank 11 with the magnetism

15 intensification plate 40 magnetically connected to the
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sidewall 11la.

A fourth filter media unit 12d is located between
the second mégnet 190 and the other sidewall 11b of the
filter tank 11. The construction of the fourth filter
media unit 12d is the same as that of the filter media
unit 12 shown in FIG. 3. A magnetism intensification
plate 40 of the fourth filter media unit 124 is in
contact with the other sidewall 11lb. The fourth filter
media unit 12d is located between the second magnet 19b
and the other sidewall 11lb of the filter tank 11 with
the magnetism intensification plate 40 magnetically

connected to the other sidewall 11b. Thus, the four



12c is located between the first nagnet 19a and the

one sidewall Ila of the filter tank 11 with the
magnetism 15 intensification plate 40 magnetically
connected to the sidewall Ila. Afourth filter nedia
unit 12d is | ocated between "the second nagnet 19b and
the other sidewall Ilb of the filter tank 11. The

construction of the fourth filters20 rredi a unit 12d i's
the same as that of the filter media unit 12 shown in
FIG 3. A magnetismintensification plate 40 of the
fourthfFiteermentdi amunid 12d dcs ion HaNtAstadh the
other sidewall IIb. The fourth filter nedia unit 12d
i s | odmedzdetadlan the second magnet 19b 25 and the
other sidewall IIb of the filter tank 11 yvlth t he
magnet i sm i ht®hsi§ iand i brelphatan 40itiagretd Cat iyt ration
connect ed to the other sidewall |lb. Thus, the four 15

filt ersHERENi4% irsd udd npp d her  iditrarigedh device 10. The

5horlz tlatl Iayt FIGS. 6 and 7 show an outline of
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Filtration *eqi freTEe s £0 ddi g OHEler it |aoﬁil§té|/ tank

t. 60 rovi de
mh Sh A e e B2 BBe iR Tes oPngeriiPer 40y o Sludge
devi c@ rHbe a3 %@geeterocﬁ§sgﬁo%% %t%I tﬁgnglPﬁdbgl that

FIG 6, a fluid that contains fine
fl|tet@&tbin%uﬁﬁhbegaEglcﬁgg EB”B@ QE%% flgs suggfled to
20 of the filtration 10 device roug

pi pe 66e andtaaliviated. fAu1@|QﬂmeE|deo§2th@ %Q§t95€§8n
chanber 16 of the
device 10 through a pump 65, pipe 66, and valve 67. A
clean fluid Q2 in the clean chamber 16 of the
filtration device 10 is recovered into the clean tank
62 through a valve 70 and pipe 71.
In a filtration process for filtering the fluid
Ql, as shown in FIG. 6, the valves 67 and 70 are
opened, and the drain valve 25 is closed. Then, the
fluid Q1 in the dirty tank 61 is supplied to the dirty
chamber 15 of the filtration device 10 by means of the
pump 65. Further, a magnetic field is applied to the
magnetic granular filter media 31 by moving the magnets
19 of the magnet unit 13 to the first position |
(FIG. 1).
As shown in FIG. 4, the magnetic granular filter
media 31 are fixed_in contact with one another by this
magnetic field. Thus, a narrow “wedge-shaped” gap G is

formed so as to be tapered toward each point C of

contact between the magnetic granular filter media 31.



filtration device 10 is recovered into the clean tank
62 through a valve 70 and pipe 71. In a filtration
process for filtering the fluid 15 Ql, as shown in
FIG 6, the valves 67 and 70 are opened, and the
drain valve 25 is closed. Then, the fluid QL in the
dirty tank 61 is supplied to the dirty chanber 15 of
the filtration device 10 by neangeof the punp 65.
Further, a nagnetic field is applied to the 20
magnetic granular filter media 31 by noving the
magnetsss thee of luive guagietwsitidarlIHeO ddi ddtf $oint ¢ between
position (FIG 1). As shown in FIG 4, the magnetic
gr anultdre fridarert i qrerfien @k rarfel iftiexe theidi aC @1t adtingl thrticles s
one another by this 25 magnetic field. Thus, a narrow .
"wedgdEh&RaP igee Ghiss gafroGretids e ras ceptheetapenedthe fine
toward each point C of contact between the nagnetic
gr anulRE" Fi94SS Smédica f9Emers ofag mRenkitdicd @t etriials the
ear the cqntac oi nt .C between the magnetic

%ranuﬁ?ﬂqﬁ S " t3f IFendlpar fildites Bedget 3deaptract

' G : t d. If the_ fine ,
R N, e e S

i ; [ I ar, fi. [ ia. attr
the ime partrorse g e i s p b EL el b " ppPirandiy passes
the ditntrpughamer £15tks hihigr sqie§ 1o Ryl gg)yl%g?egm the
through the filter nedia units 12 (12a to 12d), "an

the fluiid Q1 flows inte the ehlean ehamber 1. 10 If
the anount of fine particles S captured by the

10 If the amount of fine particles S captured by the

magnetic granular filter media 31 increases, the

filtration performance is reduced. A cleaning process
K

is executed to recover the filtration performance. In

the cleaning process, the valves 67 and 70 are closed,

15 as shown in FIG. 7, and the air valve 23 {shown in
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FIG. 2) is opened, whereby the interior of the clean
chamber 16 is opened to the atmosphere. The pump 65 is
stopped, and the drain valve 25 is opened. By moving
the magnets 19 to the second position (FIG. 5), the
magnetic field having been applied to the magnetic
granular filter media 31 is canceled so that the
magnetic granular filter media 31 are released from
attraction.

Thereupon, the clean fluid Q2 in the clean chamber
16 passes through the filter media units 12 (l12a to

12d) as it drops toward the dirty chamber 15 by its own

weight. In doing this, the clean fluid Q2 in the clean



magnetic granular filter media 31 increases, the
filtration performance is reduced. A cleaning process

is executed to recover the filtration perfornmance. In

the cleaning process, the valves 67 and 70 are cl osed,

15 as shown in FIG 7, and the air valve 23 (shown in

FIG 2) is opened, whereby the interior of the clean
chanber 16 is opened to the atnodghere. The punp 65 is
stopped, and the drain valve 25 is opened. By moving

the nagnets 19 to the second position (FIG 5), the 20
magnet¢haniet d havindebepr gyl ifed deal the: negned ehe dirty
granular filter. nmedia 31 is canceled so that the
magnetG TR Ul o ¥ i ihee P iesdiva <3 b facempaiesased afiromupplied
attracthggaThereupon the clean fluid @ in the clean

chanbe

SESMETo déh threuEh ttée rédi suppilys pipe 24

nb
12 (12&¥K”n112d§gﬁgh i.t drops toward the dirty chanber

15 by

‘I'n doing this, the clean fluid

h |ckI forced
ot Lovard Aha ﬁle%'?‘?ha Hig Ym e Hefectinr 1680 chamber
ConprQQﬁQ%w%&H.%%%pbh§@glkﬂah %rch%ant%gaggséfc§f.o§ the

t hrough the air supply

(shéwn in

As t hengrean  lguiahu@B rf lrows fr gyt he 3! gan G&Q@ﬁ@éfof%e’with
toward the dirty chanber 15, the surfaces of

nmagnetthe grlaaw #lufid per. madsaudeataavashada@ht W thrge
the clean fluid . A sludge that contains a | arge
amounemefuntti oé fanei phesiandst hedl kke dikehaigeHakrgta into
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the sludge processor 63 through the drain port 26 is

separated from a liquid and recovered by the sludge

processor 63.

As described above, the filtration device 10 of
the present embodiment can perform the cleaning process
as required when the filtration capability is reduced.
In the cleaning process, the magnetic granular filter
media 31 can be cleaned easily and quickly by using the
clean fluid Q2 in the filter tank 11, as mentioned
beforé, so that the filtration capability can be
recovered in a short time. Since the filtration device
10 itéelf can be directly used for the cleaning/
moreover, the running cost is low. The filtration
device 10 may be operated in the filtration process or
cleaning process that is selected by automatic
switching by means of a timer.

In the filtration device 10 of the present

embodiment, the filter media accommodation case 30 that



10 the sludge processor 63 through the drain port 26
is separated froma liquid and recovered by the
sludge processor 63. As described above, the
filtration device 10 of the present enbodi ment can
performthe cleaning process 15 as required when the
filtration capability is reduced. In the cleaning
process, the magnetic granular fillBter nmedia 31 can be
cl eaned easily and quickly by using the clean fluid
Q@ in the filter tank 11, as mentioned before, so
that t¥RN%IHT dthormagshid ignaremhe 20 arecmddredli s
a short time. Since the filtration device 10 itself
can bemb‘?‘f]gﬁq YWilkded Formanme eddss rf@,;h rﬁftﬂl@clﬁcl)f@r 3% iseld 36
runni ost is low_The filtration _device may be
oper atn%d‘%llen& t%fz iriwr}ftqn(ﬁ;fl& SEEEE 6vt aé“lde&rli’it%g‘.agnek’)ﬁlsm

: o d | ec utomati c swi tchin y ,
Teans ot T ST R Y (Far o ricd FO%F e Raterial

means ofa tiner. rati

Pr esenth e QY MR, ﬂé&%é&&kﬁ%&a&%ﬁ%ﬁ %%ﬁ%@?od%%#%rgérthat

case 30 that 18 contains the “magnetic gyanulg

nedi a a3k i1caeeVifded A thie rAeRRangly ¢ aesh o Fe caused
menbers 35 and 36 fornmed of a nonmagnetic mateéria

and t he magneifasorintenasitiiaeat bar Bhat8e40nlorredAbnetic
a magnetic material. 5 Therefore, the magnetic

gr anulfarcki lotffetheediagndt st hat.  ahesl, oeatedtiansf @M he

the magnets 19 can al so be caused to satisfactorily

at t r aét 1éFatanst Becubpcyhe fregret pertf ofcehef fiheer media
magnets ., 19. Thus, variations of the

10 units 12 can be reduced, so that the filtration

accuracy can be improved. In addition, the magnetic
force of the magnets 19 can be effectively used for all
the filter media units 12. Accordingly, it is

unnecessary to use unduly large, strong magnets, so

15 that a drive mechanism or the like for moving the
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magnets 19 can be made energy-saving.

For the filter media unit 12 of the foregoing
embodiment, the magnetic force that acts on the
magnetic granular filter media 31 was measured. As a
result, magnetic forces at a measuring point Pl near
the magnet 19, intermediate measuring point P2, and
measuring point P3 farthest from the magnet 19, as in
FIG. 2, were 5,200, 2,750, and 2,200 gauss,
respectively. In this case, the magnetic force of
about 35 to 40% of that obtained at the point near the
magnet 19 was able to be obtained even at the position

farthest from the magnet 19, so that a suitable
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filtration accuracy of each part of the filter nedia
10 units 12 can be reduced, so that the filtration
accuracy can be inproved. In addition, the magnetic
force of the magnets 19 can be effectively used for

all the filter nedia units 12. Accordingly, it is
unnecessary to use unduly |arge, strong magnets, so 15
that a drive mechanismor the |iR€& for noving the
magnets 19 can be nade energy-saving. For the filter
media unit 12 of the foregoing enbodinent, the
magnetd et §asticle’e Hear e tfo o idhe premgsétoine fgrlamaltdon was able
filter nqgla 31 was neasured. As a 20 result, nmagnetic
forces‘% Chg point Pl near the nagnet 19,

22 d rin oi nt
e TR S P S
tively. In th
oo i, AL B0 A S e BTGk o § 0% oot et her
I e net 19 was a
be obt ai ned esﬁﬁﬁgknkﬁg%%oskglgge % FH§§ngP8ﬁPthE near

”Hgne&hk9ﬂmﬁ%ekh@@ al%%b&ﬁ@hga%% m@%gﬁgg VEOEREC$2fOEnd
hi gh-precision filtration was ab to be~obtained

a conm@raaumelgemmlteptshahrme@@t f%ﬁVEPl%deFBQt IBee 5,000,
magneti smintensification plate 40, on the ofher

hand, 2rd@let eadf dr, 09 atutbe ﬁéé@QEEmgemylntIHltHSaEase of
the magnet 19, internmedi ate nmeasuring point P2, and
measutitig séﬁmplpz taﬁtmegnetnonfbheenagnehlyeabout 20% of
5 OOOthat obtained at the point near the magnet 19 was able
to be obtained at the position farthest from the magnet
19, so that the magnetic forces varied considerably.

In a case where the nonmagnetic mesh members 35
and 36 are formed of a magnetic material, such as iron,
the magnetic forces obtained at positions far from the
magnet 19 are further reduced, so that the filtration
accuracy is poor. In order to obtain a desired
filtration performance, it is necessary to dispose the
magnetism intensification plate 40 on the end portion

of each filter media unit 12 and use a nonmagnetic

material for at least the lower nonmagnetic mesh member

36.
Industrial Applicability
A filtration device of the present invention can
purify various fluids. It is to be understood, in

carrying out the present invention, that the components

of the filtration device, including the filter tank,



2,100, and 1,100 gauss, respectively. In the case of

this exanple, the magnetic force of only about 20% of

10 that obtained at the point near the magnet 19 was

able to be obtained at the position farthest fromthe
magnet 19, so that the magnetic forces varied
considerably. In a case where the nonnagnetic nesh
menbers 35 and 36 are fornmed of 2@ nagnetic nateri al,

such as iron, 15 the nagnetic forces obtained at
positions far fromthe magnet 19 are further reduced,

so t hataansdifd |gneatilear fAdowramedis, paRignd, orrgﬁ{matgqletlc
obtain a desired filtration performance, it is

neces$¥SP ST e§ﬁoséamm@thﬁmyuﬂﬁennuﬁﬂuatmohl@&@U@% etc.,
pl ate 40 %p %g@ ortion 20 of each filter nedia

unit IP%a ﬁ@gﬁ@ﬂﬁ@blﬂhﬂ@ﬁﬂéueﬁoﬁoanwl@a$hout
the | r@g%na et|% nesh nber | ndustri a
Appl i Cabi ity ATt QFl&ﬁl&é$|85 GPetﬁéeﬁﬁ@§eﬁPV6ntlon

invention can 25 purify various fluids. It is to be
understood, in carrying out the present invention,
that the conponents of the filtration device,
including the filter tank, 20 nagnetic granul ar
filter nedia, magnets, nonmagnetic nmesh nenbers,
magneti smintensification plates, etc., may be
enbodied in suitably nodified fornms without departing
fromthe spirit of the present invention. 21 CL Al
MS



1. Afiltration device (10) conprising: a filter tank
(11) into which a contamnated fluid containing fine
particles to be renoved is introduced; 5 a filter
media unit (12) contained in the filter tank (11) ;
and a magnet (19) which applies a magnetic field to
the filter media unit (12), the filter nmedia unit (12)
including a filter 10 media accéAmodation case (30)
and a | arge nunber of magnetic granular filter nedia
(31) of a magnetic nmaterial contained in the filter
nedi a accommpdati on case (SbﬁgZ%Héfhﬁgnet.(19).be|ng
novabl e with rﬁgsgéf to the 15 filter nmedia unit (12)

between a fiTs 4301 Bhd ey L Seddid ﬂ%@ﬁ?ﬁmmd
configured fa .apply.th netic fieldtothe .
magneti c graagfuﬁalgcp?er%/itlatrg? rr(ﬁ’gdl &n(té’l)w,hlfphér €6y tegusiptgd fluid
t he t:C 1 Qr r filﬁ I ia %3 % to. ._ . )
e RS ek ! e gragodcas
ghe first posishicd aRG;LO u‘r‘m%?el'lzt)h%oﬁ%%fx%'gc ip the filter
attraction between the nmagnetic granular fiTter medi
(31) whemn i(n1hReasgcond position, the filter nmedia
accommodat i on case (30) including a nonnagnetic nesh
menber (352 3Gpnef: alﬂonmhg&ﬁtb@pz5egabeﬁb§het%@'@Qeld to
supports the magnetic granular filter nedia (31) and
has athar §élharbmedod chitul(ae)on holes (35a, 36a)
t hrough which the contam nated fluid is 22
the filter media unit (12) including a filter

10 media accommodation case (30) and a large number of
magnetic granular filter media (31) of a magnetic
material contained in the filter media accommodation
case (30),

the magnet (19) being movable with respect to the
15 filter media unit (12) between a first position and a
second position and configured to apply the magnetic
field to the magnetic granular filter media (31),
thereby causing the magnetic granular filter media (31)
to magnetically attract and fix one another, when in
20 the first position and to cancel the magnetic
attraction between the magnetic granular filter media
(31) when in the second position,

the filter media accommodation case (30) including
a nonmagnetic mesh member (35, 36) of a nonmagnetic
25 material, which supports the magnetic granular filter

media (31) and has a large number of circulation holes

(35a, 36a) through which the contaminated fluid is



passable, and a magnetismintensification plate (40)
formed of a magnetic material and provided on an end
portion of the nonnegnetic mesh member (35, 36), the
magneti smintensification plate (40) being 5

configured to be horizontally opposed to the magnet

(19) so that the nonnaegnetic mesh menmber (35, 36) and

the magnetic granular filter nedica (31) are located

bet ween the magnet (19) and the magneti sm
intensification plate (40) when the magnet (19) is in

10 t hé®3$53h1posind on.mayneX ifsnl tiretanen fdevitdeon Kate (40)
accord g claim1, wherein the nonmagnetic nesh
menber %5‘9 3 3 énaf%?%@d? Tt & i latanst aineivdsiedsteeelan end

| at e, whi ch_t Iar nunber of circul ation hol es
?35a nf) W H %I?c_?nelt&%“@tsﬁl Segbleer (3Fan e

reformea ¢ f&“&%mfgﬁ"ief%‘? Lol rf"te%e@&edm'? Jtpeing
=l ai mdyn OF &%edM%é*ﬂéWH%JLJSﬂﬁa net ?)pr%§ﬁa@§anet

second nagnet (19b) are arrange hoPP231

apart Jﬂgﬁnéﬁﬂﬂha%ot%kh%bnhﬁg%@%l h%%% h%ﬁﬁegl%bpfgﬁg and

a first filter media wunit (12a) and a secon

medi a thri tnaghe)i cAlge anananged ther zantalky,a Jr@CieLg%ated
to each other between the first nag?et (19a and
seconderageat the9mpgset t(hal) anAB@REt inSHhet ism
|ntenS|f|cat|oﬁka§?§ (40) of the 25 flggt filter

medi aidensifigptind @laggndéddsnwhient ensi hhgatton1s) is in
plate %40) of the second filter nedia wunit (12b) are
nagneF EaFiyséoRREALE@Dt 0 each ot her.

2. A filtration device (10) according to claim 1,
wherein the nonmagnetic mesh member (35, 36) is formed
of a flat stainless-steel plate, in which the large

number of circulation holes (35a, 36a) with an opening

15 width smaller than the diameter of the magnetic

20

25

granular filter media (31) are formed.

3. A filtration device (10) according to claim 1
or 2, wherein a first magnet (1%a) and a second magnet
(19b) are arranged horizontally spaced apart from each
other in the filter tank (11), and a first filter media
unit (12a) and a second filter media unit (12b) are
arranged horizontally adjacent to each other between
the first magnet (19a) and the second magnet (19b) so
that a magnetism intensification plate (40) of the
first filter media unit (12a) and a magnetism
intensification plate (40) of the second filter media

unit (12b) are magnetically connected to each other.



23 4. Afiltration device according to claim 3,
wherein a third filter nedia unit (12c) is | ocated
between the first nmagnet (19a) and one sidewall.(l]a)

of the filter tank (11), a nagnetismintensification 5
plate (40) of the third filter nmedia unit (12c) being
magnetically connected to the one sidewall (lIla), and

a fourth filter media unit (12d¥3is |ocated between
the second nmagnet (19b) and the other sidewall (IIDb)

of the filter tank (11), a magnetismintensification
plate 10 (40) & fiHg faguirarh deiviitoer amediraliomg tto FAd)Kim 3,
being nmagnetically connected to the other sidewall
(|ib)where1n a third filter media unit (12c¢c) is located

between the first magnet (19%9a) and one sidewall (lla)

of the filter tank (1l), a magnetism intensification

5 plate (40) of the third filter media unit (12c) being

10

magnetically connected to the one sidewall (1lla), and a
fourth filter media unit (12d) is located between the
second magnet (19b) and the other sidewall (1llb) of the
filter tank (11), a magnetism intensification plate

(40) of the fourth filter media unit (12d) being

magnetically connected to the other sidewall (11b).



