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1 MAGNETI C SEPARATI ON APPARATUS Technical Field 5

The present invention relates to a nagnetic separation

apparatus which in particular is capable of

separating and renovi ng magnetic flocs fromraw water

by letting the magnetic flocd be adsorbed onto

magneti ¢ di sks. Background Art As a kind of a device

that functions to renove pollutant substances in raw

10 water of sewage, industry sewage, etc. there is one

known as a nmagnetic separation apparatus. This

magneti ¢ separati on apparatus adopts a nethod so

cal l ed a nmagnetMAGNEEI REPABATIONMAPEARZIIURIt ant

substances in raw water are turned into forns of

magneti zed magnetic flocs by adding floccul ati ng agent

arehnteqgmreélic powder into the raw water, and by

letting the magnetic flocs F be adsorbed onto nagnetic . = .

di sks 1BeragIcRY iiEgHeR delpies g amRaRgISdSPRENIGR #ppis which in
i d

R e B D e ARy water by

datinglthe yagretis dloas he adnorbgsantamagnelis dikks. i ncor por at es

a magnetic separation apparatus. According to Patent

Docunent 1, in the magnetic separation apparatus, a

Badkgouhd Aef nagnetic di sks to which magnets are 20

attached are arranged on rotation axis certain .
e o 006 B Y T o L Bhnes n
SHACE U eRragBBABESHE s 42 S el e STROMRMrMNh ALh iapWBEL separation
fromraw water by letting the magnetic flocs be

agporbied Ghisonagretipaeprieation anpsatus agpsmmesbed se Aeller a magnetic
%g@%ﬂge odpﬂ'lt %ﬁcf}ﬁ?(ﬁllldt?rﬁt éu%?tah@ésgf G wPer é'rgetgé%? 51@[‘5) forms of

closure O e nventi on rno ens to
byagnktizddnme ptidtienfl blsviey edding fldckelating agerti axdaina gegicetdveder into

separation a ratuses, the abilit 0 _[Je e Ny
TR rateh BREY Testhe e tmicaft D06 bR adbR Priocpagpetic disks
iHAvingr fBgRhs b&ifgfRtangud Meereto Ot Sagrktic(flocs| N cli®de separated and
magneti ¢ separation apparatus, it is inmportant that

rpaovedToRttas rayupBided to the separation tank contacts
equal | vt glggaﬁll?en‘?f } ti6c1Rdedr & doliy-1Rfuid NeparBON 8lppGratus which

disks in order to efficiently renove the hagnetic _
fihowrporates iadmagiuticr wpamative apparpiust hiscordisygetotPat¢ndiRecament 1, in

i&g? tg}qgn&%ns\é%grta.{igrq %{Jpa{ltgt%g,ea{ ]E)l%ra‘ch §’ 3f ra}ltaigrcl) iCRRA ALMRES magnets are

attached are arranged on a rotation axis at certain intervals inside a separation tank.
In this structure, magnetic flocs are removed and retrieved from raw water by letting
the magnetic flocs be adsorbed onto the magnetic disks.

Patent Document 1: Japanese Patent Application Laid-Open No. 10-244424

Disclosure of the Invention
Problems to be Solved by the Invention

However, in the conventional magnetic separation apparatuses, the ability to
remove magnetic flocs from raw water is still not sufficient in terms of the following

points.
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5 flow inside the separating tank can easily be

bi ased. (2) In a case of adopting a structure in which

the magnetic disks are substantially half sunk in the

raw wat er inside the separation tank, the nmagnetic

flocs adsorbed onto the magnétic disks can easily

cone off the surfaces of the magnetic disks while

they are inside the raw water, whereas the magnetic

flocs €bninhibeonsenttc sepatation arnpsates.fit ithispportaal thaf ghe raw water
' d.fi 0t e nef i i

SeOrea ' ERaliPp L BURAS By w1 BRANEE W iRy of the

fagnetihdiskain ovdereto afieiehidy ramate the negnetidhBocseagside the raw water.

gi ks. In tgis resFeéé, thetconyenti%nal naﬁnetic ¢ ¢

{247 2¢P6H DABRLF el conV e OB PaRRSYS SRERAS apparatuses, water

TRASHERIS thd $paraBinpesik da@ chbiby B wilab@In of the magnetic

fl ocs once adsorbed onto the magnetic di sks com ng

. .of f
while (Psivie cae o5 adapiingatteptrudnmg toha/hithoHie Magaclic disks are
i . . t i .
AULUETIADLLE o 65 DAL S ORIRE gt T
iadsdrbed anto. th¥hneagnetis elitksicanemnsilprome off thei thethcpn ol theyymagnetic

f such, cj,rcunstance and t he bj ect, of e e
?%é RS thed 41 1 eoﬁ(?erat“hgagerr ’ogﬁgljr?gs % eemgéﬂevléz nftclC?Cf)sn{a]{lliil become
RENR! ¢oine SHPAeat thoy afpdrdddadndsiscdethe sorfgees o tige magnetic disks
adsor ption separation Sf_fi cj ency apd rﬁt ri eval %O . ¢
af fh%i@ﬁ@/ye@fh%ﬁé@m@ intgd qaléﬁat %mﬁ &{Aywater due to rotation o
@@%ﬁ%&tﬁe RXLAL | Ofh aARANAIPESt, WhHeC RohSentfoaRiBth&eretic separation
removing magnetic flocs contained in raw water wth
hipgirabisés efeenety takinge adrsupisr msaguyesnyyithhresrach e dhe prhlem of the
t he I ppse of hi £vi ng t - [ i - A
R RO Rl GG RcLBE ARRSES TRIL 000, 8 Gl e e
friwstatas RS theofroblem gy @SiEIw thenmegtetiorflocs iadsirbeieento dhe magnetic

separatiqn tank tq which raw water contaj ni.ng magnetic

ke shpudibs oftegsiyely Femovedipnce dikiate PENAARE havi ng a

f eed- waiRr prefidn@tinRineivh A providéd én e of @0eh @frcliigtances, and the
separation tank for supplying the raw water to the

sbigst af ilnpresemit imeensian dp i resobedhe Probleny e opyergional magnetic

b afl | i bfatibh QeSciby. trieval
25? g#g{éér)fg? &é%gseyyragg c &?%gﬁlg? h?gqrp?(%po apr?ggnet [ (f:l dcly:%? e r'lew'i
hetficigney omgerttiatilqus eatelt terpro vidd aimmagaetiabepaoaiioa apparatus which is

rotation axis provided,in the.separation t . .
sapiye Slpdied teyeticheet iR KAV M A B dtncigney
separation tank; a retrieving device which retrieves
the magnetic 3 floes adsorbed onto the magnetic

d¥lsaas; for Pelying the Frofjemenbers, provi ded directly

under nef%trhpltehﬁufp%%ae&{ hMBeTRYNGET SodHeStidntiohBA Cobjelty iadenagnetic
the flow of the raw water supplied fromthe . '
fseparatian exppamlust i pcedrdénceawith| effirsdiaspest jodnhe vipresent invention,

. f f : . ¥ .
PR o il TR 5wl TG RaR! ot AR ks is to fow

ohto, the separation tank having a feed-water inlet provided in the lower end of the

separation tank for supplying the raw water to the separation tank as an upward flow;
a plurality of magnetic disks which adsorb the magnetic flocs by use of magnetic
force, the plurality of magnetic disks being arranged at predetermined intervals on a
rotation axis provided in the separation tank and being substantially half sunk in the

raw water in the separation tank; a retrieving device which retrieves the magnetic
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5 troughs, provided on opposing sides of the

separation tank parallel to the rotation axis, where
treated water after renoving the magnetic flocs from

the raw water by the nmagnetic disks overflows.

Therefore, according to the fidrst aspect, raw water
supplied froma feed- water inlet provided in a | ower

end of a separation tank hits flow dividing nenbers
ﬂ@can\dsorbedj onfodthe mpgneticodisksy flave dividing mempers, amlded directly

r ec?étﬁetﬁg rgﬁﬁéct%e %%F&H glsgis\%ﬁﬁcﬂ'}g 1d9 tfl@?low bf’ lﬁfbeﬁa%v water

ion of |s way
Iseprilicdgfrohehe &wdvmtexr inles up pigheshd Yeﬁnﬂltdweoﬁaewdhmmpect to surfaces

inlet hit th nb d b

5 e o e b e RSP S 168 o
RRABRS, ippoHH&Ksn @ﬁ}%sh{g dib& dﬂ”th@ Bé]ﬁﬁfﬁlondhﬁl@pdrhlw t@fthetdoeation axis,
magneti c dISkS flowrate of the raM/maﬁer flown

arhsng trepted 1‘Batﬁﬁ§ﬁé& reneying shg yagaetic8acs HET Hisyrahe’ ter by the
Gﬁ%%%@%ﬁ&k?898ﬁ3® a slow upward flow that noves

y passing anong the magnetic disks. Thereb
becorresT}possfelreblaechdmgh@v'élet faest Walgﬁ%t jagv fatss §upnll<t% ﬁom a feed-

dyagﬁrsln qvg)gg%\(}%(f in B; \%? Sc’ior pgt%nttg gﬁg [Plglws&glndlng members
QPAGS dRGd& iﬂ@ﬁo@fmttherﬁ&!ﬂargﬂt iafdh leﬁ dnkctmas af Imﬂgnttxix: disks and in
rotation axis, treated ter after renoyi

g Htgkness dgggion z@r e gaEnslF K r Byt wa)ﬁgtgvn‘éft it the raw water

‘%'ugﬁﬁ’ecpﬁgﬁlf {hQYeed- qﬂaﬁé‘r QE@t fiit aMS ﬂ@(vedlﬁ}ﬂﬁng’ ﬁkﬁiﬂéﬁdaﬂ&&lﬂg divided
separation tank thus, it becones possible t

dtsoftpw| in tdtpsraglﬁragé lteﬁedltqcean%df theamaengist diskoand e the thickness
?ffpe% at Io?’:;t(}alg%qu ne Q (ﬁ ta' 280 19&’6 3{ h}ﬁ‘:'tqﬂelv@gvaftéro%wm among the

Hber ctly underne respective
raghrtic Qhﬂds&k%dulcéd Iwhqmd@}st}hl rewt watpr be@miestahgdowawward flow that

wat er from_.beconi ng a 5 fast ..u rd ow when .
o s e CBHEE L Rcppes ossve o
Beeehd fagdhdiefoct e fiRiahavatbhetioran Tad@orf)édi’@lﬁo (ﬂl&lﬁagnetlc disks.
adsorbed onto the magnetic disks w not . cone

and f alMoraese dytrreviding apaieet trqqghﬁ@@d}pagﬁgg sw‘ef HI‘ the separation
tgﬁlgggraﬁp?& b r%tattitogeax% REALL tféai’e%n\;vhlgf‘ aftef rénli'@vm% Imagnetlc flocs

I on appar at us accor to the Tirst
a&moraw water wy they nakigniedie dgkmvmﬁpwssdlmﬁle ws30e Bef retgined inside

fl di nb h t hi..gk
L st B TP om0 3 ot B R e
Oy &lér od o abe &epurdion téhape at cross section in which
the thickness becones thh@Qer towards the |.owe

4 By flor AHBOmI By aHRRERE N WretBiine Memiseh dgfﬁ%%begquémeath the

%’écﬁ'v@ gnz%g‘i’ie&@ fliskecend @§sﬁ’@1€tto préven® tROBSH Blagert Poti®ée@oming a
e flow o e raMImater sug lied throuag t he feed-

M&B@upwmeM|“mené&bwmgtth@ug dhavicinighef Becuriapes of the magnetic
d(l:li Ct RS re eemQB%Ql%tﬂo%s %hgé(gds%%jed' dhto the magnetic disks will not

come off and fall inside the raw water.

In accordance with a second aspect of the present invention, in the magnetic
separation apparatus according to the first aspect, the flow dividing member is formed
so that the flow dividing member has a thickness at the upper end being the same as a
thickness of the magnetic disk, and has a wedge shape at cross section in which the

thickness becomes thinner towards the lower end.
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t he thickness direction of the magnetic disks wth

good accuracy. 5 In accordance with a third aspect of

the present invention, in the nagnetic separation
apparatus according to one of the first and second

aspects, the feed-water inlett is fornmed in a square

t ube shape which is longer in the direction of the

rotation axis. By having a water inlet fornmed n

squar eBb/uﬁgemmafA@w abviding mgmberstipsuelhishapes fecoaéwéctp the second

R A

taeerrinlgh divii dedf 1Incxbs radia ﬂngltfaud tléfe dlriac;tpmwé dhe iagnetic disks and in
%%5§ ancgimn ourth @ e%t q% t gresent

| B itdhion B @ acheBE ERE b ot aBRERGE

accor dimgcéRdaee with hRirlliakpdct of thbrddedsipeaition, in the magnetic
further includes sealing p ates provi ded between

SeRATfiRT aPAsvY arcerding tq e pelselit oud pregR arrect desfeed-water
IneR% ciqg{@ E((}Fa% fh.ﬁ)g INBFChSlg @@Hg%} P Fhet ARELbA of the rotation

way suc se en the sealing plates are

faksed to the i nner surface of the separation tank and

api cal ds.of th t e

cont act S it i AP LiPRaTL T Ga a0 e b ERUTLR e wir
Bypdet, Othtéi o4h beahdiyosupbhed sqidlyvwmeide pie smmtmln tank, whereby the

surfaces of the respective ti.c di sks and the
rPIREYING GEHCiRey tb%@ag%%lacr%q%ﬁ Ss#&fhea&%lfoan g to the

fourthy, 28 HARKE withta T&r@&sﬁie@ﬂ 6f te Plefdt iavddiidw, thamagnetic
takes a shorter route through the peripheral surfaces

stparhigonrapprsttiue ageardingaiedonsyel fheoﬁ@t it tlyrd pEpecise figter includes

SHLDE A DEGELPob , EUL8y Bt PEUTBREIAF, mopi i

raﬁmannmg:reﬁffam efithy sqfarathm tanlgnen wayfshdc that bmse ends of the sealing

SR R0 2 B RPEE LR RIS it ends o

%Gélﬁ[gj;bl%s b9bang fRk chBecdrtddt thd Ferfpherdl buﬂ@dée of the hdetic disks.
retrieving device |ncludes gutter-shaped scrap

each ofBxwbrevidipsiseal ulggc @{ﬁtqfeaetweﬁn Ferighsrplypur: ceyy l?t? tE? respective
Qﬁgég%%ﬂ{: s 3 I Ftﬁﬁ Snntelr Gufthde o Pihel ﬁﬁa{aﬁBﬁttérﬁcn a@é@r&n%Qo the fourth

e Ssepar at1on bet ween two
&dpm‘tmﬁhs poﬂsﬁﬂq: tcgblmag aeldve tiit $adessjashortoe fante thepregly theperipheral

§8Ff§ﬁ°§r%€l¥ﬁ8\??a&&eté% g]g}(i) gp(f gv?rﬁl%gv% I]nf%f thé ?I%él gs; ?1 @th&?l?ﬁtmg the

hetfacss de3he andgetic tdiskss uriiresy, df 1§ hﬁ)sﬂ’algn'ei ifiertleir Sikgprove  the
Wi th predeterm ned urging force to scrape off the
ﬁﬁ@ﬁ@’tﬁg& theigpey sm?éae%‘h 8% he surfaces of the

magnet ifg LisiancRsth £ARKeKHEG Hemt GRSseRf aiedEsh, |1ﬁ3:héi(ihagnetlc
respective gutter-shaped scrapers, each of which

o’i@pM@an tappanatig reechisling deonp@ifife sftrﬁfame fouathy aSP@F"ép H@dretrlevmg

eénc%ﬁﬁglﬁgl:satgﬁg?j ﬁlsd epg(%r%ers gelétgltég)ﬁ W?l'i@'pt%ingc‘ pfARE, }Pa form of a
gutter extending from the vicinity of the rotation axis to the outside of the separation
tank, between two adjacent rotating magnetic disks just before entering the raw water
from the air, each of the gutter-shaped scrapers having edge parts in the upper ends of
both sides contact the surfaces of the magnetic disks with predetermined urging force
to scrape off the magnetic flocs adsorbed onto the surfaces of the magnetic disks; and

conveying devices provided inside respective gutter-shaped scrapers, each of which
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According to the fifth aspect, gutter-shaped scrapers
are provided, each of which is in a formof a gutter
extending fromthe vicinity of the rotation axis to

the 5 outside of the separation tank, between two

adj acent rotating nagnetic di 8ks just before entering
the raw water fromthe air, and which has edge parts
in the upper ends of both sides contact the surfaces

WWQ thagrgnetic dosk being tsaraped @df, alrepneddandr gfcamulatest mside the

ftt r-sh%@g ?Jr%%“t]gtﬂ‘éﬁ(%?ﬁaég d& Egﬁa %ﬁﬁlﬂé d Ont 0 t he

p055| blA&cdSIdmglfoatHel fifyh yaspseet, agmteofshanekiescr@grseaneqarbﬁdcé each of

even when 10 th netic flogcs at e t he..on

o g ool 1, Bu gy g isndtneo e viclfie? BF e fioR s to the
bAtsRRI PO HY s&Hrdtiont ﬁﬁk abétweéﬂﬂ dwbladj @ceﬁp $($thtb1|1§ ma@netic disks just
unfailingly retrieve magnetic flocs being scrap

ed
before entered, @egraw@atersﬁ%ébe ol andeviich hay edgepEs ot thefppper ends
o?\ﬁ%m %ﬁgs ¢Gntatt tﬂg%ﬁffa&%dofg?lg\fﬁagn‘éﬁg d'f@(g Rk gredetermmed urging

parat1 on apparat us accor t0 an aspect s
cﬁcﬁrce he spr@serrff theyweagneton floss aémbﬂdeomib trhessmurfape;sgof He magnetic

T R RN T N

WS nRERG CBcC/BUBALheNBlat BROBEHS Cixse patied surfaces of the magnetic
appar at uses have, and renpving the Srrsgfqnetl C

ke usols PADEIEIScaR b 6. WNHL A1 BAOGHI b1 GHEyPEBoretrieve the
gﬂ%‘ﬁfetlpﬁﬁﬁ ﬂ)&ﬁ% Q&a;%’é Jf{f’?ntp'f &?—sﬁé;ﬁ:d sérapgrsa bl ock
I agram | ust

ating a tl owo operation in a polluted
water clarification systemwhich incorporates a

magnet i ¢ rati Q) appar at us according to the
ggffhg iggﬁlpv%rhlonﬂ g. 2 is a schematic view of
devi cexAd datribah abawes thet imagmmicl sepedtivatappara@s according to any of

|Ct| ? raé}{e:ct%?(; Q g?%?%éélnvgtgiﬁ% ﬁﬁaggblg og gci-rzstso e?lé Ittmegpr\(/)'bﬁevr\rlls concerning

[ &B0icABP R tdiSerl eHidimy dfthe AtigpetsB0Es, which
[ ng&ﬁlfngrﬁw& 4 |1s gysectl o%al Si derngll ew of tghe

rmg methcms @p@r@tlp@qﬂ @W@tqqgargg@% ﬁgpq;@tusqsohaf\qqe and removing the
ae S%BE ﬂ'o@é’ (Eﬁtélggd iothe T 5\9 waer ﬁlt@h%ﬁcetf fiQealy. front view

I'C separat on appar at accord| ng to the
present |nvent| on; 6 Fig. 6 is an expl anat ory di agram

il l%ﬁé@grlp“gq ﬁﬁt?lﬁ%h%?r&%f a flow dividing menber
separ at i on appar at us

accordimg, 1 & 4 BRCRIEsR AN illustRitgi Oflow of operation in a polluted water
clarification system which incorporates a magnetic separation apparatus according to
the present invention;

Fig. 2 is a schematic view of devices that construct the polluted water
clarification system,;

Fig. 3 is a perspective view illustrating a cross section of a part of the
magnetic separation apparatus according to the present invention;

Fig. 4 is a sectional side view of the magnetic separation apparatus according
to the present invention;

Fig. 5 is a sectional front view of the magnetic separation apparatus

according to the present invention;
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Fig. 7 is a perspective view illustrating sealing

plates arranged in the 5 magnetic separation

apparatus according to the present invention; Fig. 8

is explanatory diagramillustrating di fferences

bet ween outnost nagnetic disRs according to the
conventional art and the present invention; Fig. 9 is

an explanatory diagramillustrating a relatlon betme g

a magn8is © idpslexpldnatang diagern dHesseting qpspiion; of ¢ flow dividing

RGN 'E&r Q@r AlihQ nr&?%r%%agehﬁraﬁgﬁoé bigud 9cdd?i@ing 148 the present

present | entlon s an explanatory di agram
Mhhﬂﬂ@fatlng a retrieving device adoptlng a screw

convey system 11 is a X r .

1T ve Fig ot & estar e SudlnSPoR  SRhg 8 Plnge in the
agHtti ©sepahitipa dpparaapatcordingfo the prdsdns irventioep! anat or y
dlagran1|IIustrat| a retrlev dEVI e.adoptin
finnedFiel ¥ léoﬁwﬁt%@?"fé’ygta&ﬁma‘ fige ¢4 ?rgn‘gﬁ beétween outmost

?}a%haﬁ@a@ké/a&bﬁﬂﬁgm the 'cel%ternﬁbhﬁgmaaﬁdeth@we@,&twémﬁ a

in the finned belt conveyer system and )
gut t er Fighdpisdars @rrdmorywsmmpﬂlueﬁﬁatmg @yﬁlﬁm% botgveep a magnetic

(éIS%p ng%‘it%? Ish Elj lfnyhgglaEX&ﬂC &barﬁaon aﬁ&%tﬂ@%&rordlng to the

Jay e
@&ﬁbﬂhﬁvaﬁkmflng tank 14B ... slowy-stirring tank 25

adi ng s PIonerY Iﬂ?ﬁ%gﬂnap%sgragag R Eice adopting a

%&Q@Rﬁh&&ﬂx% famatus  24... filter separation device
dehydrator 26...rotating drumfilter 7

28. .. Simwkl inan gaplasatopg diagram riflusteatingre selation between a screw
%aney%i" R a gutter-shaped scraper;

Fig. 12 is an explanatory diagram illustrating a retrieving device adopting a
finned belt conveyer system; and
Fig. 13 is an explanatory diagram illustrating a relation between a fin in the

finned belt conveyer system and a gutter-shaped scraper.

Description of Symbols
10...contaminated-water purifying system
12...raw water pump
14...flocculation device
14A...rapidly-stirring tank
14B...slowly-stirring tank
16...magnetic-powder adding device
18...coagulant adding device
19...stirring blade

20...magnetic separation apparatus
24.. filter separation device
25...dehydrator

26...rotating drum filter
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31...sleeve 5 32...separation tank 33...disk plate
34...rotating shaft 35...bearing 36...nmagnetic disk

10 37 ... permanent nagnet 38 ... collecting device
39...nmotor 40...trough 41...side walls 15 42...floe
collecting tank 43 ... rectandul ar col utm pi pe

44. . .inlet 45...case 46...diverging nenber 20
48...sealing plate 50...rotatable shaft 52.
28eishbyieaBgeaticerenber  55...1id nmenber 60. . .

ggttﬁﬁiﬁﬁﬁﬁgﬂ craper 25 62... conveying device
...screw conveyer 66...belt conveyer with fins

68...pymppl ey 69...fins 30 70...endless belt F. .
3Hag etic floc 8 Best Mdde for Carrying Qut the
PAvehti¥Sn In the following, a preferred enbodi nent of

azn&gp@hﬁgn&ﬁmaration apparatus according to the
present invention will be described with reference to
Phe dflanidifgs .

34...rotating shaft
35...bearing

36...magnetic disk
37...permanent magnet
38...collecting device
39...motor

40...trough

41...side walls

42.. floc collecting tank
43...rectangular column pipe
44...inlet

45...case

46...diverging member
48...sealing plate
50...rotatable shaft
52...reinforcement member
55...1id member
60...gutter-shaped scraper
62...conveying device
64...screw conveyer
66...belt conveyer with fins
68...pulley

69...fins

70...endless belt

F...magnetic floc
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Fig. | is a block diagramillustrating a flow of
operation in a polluted water 5 clarification system
10 which incorporates a nagnetic separati on appar at us
20 according to the present invention, Fig. 2 is a
schematic di agram of a floccuBation device 14, the
magneti c separation apparatus 20 and a filter

separation device 24. As shown in Fig. 1, in the
Psrt Mode foftastying vt thedavendensyst em 10, first, raw

wat er Fr‘? }fé%ﬂg‘)(fﬁ%étzei%i% %‘9@ 'eﬁilbﬁallrﬁern Bga etié &p'afhtltoh%pparatus

flocculation devi y a raw punp
aecdrding tq» Ith:eq&sseak nwgntaorpwpibbad«mngmnh rcf@mmec: ta ﬂng dtf%hfemgs

raw wat 1 nd the.,r d st rr| nk 14A,
magnet i 836 ‘°§a§aﬁ5maé gglﬂ%a P%%ﬁnﬁnhgb%g?ﬁ%ed“mmr
@Ih\t\ﬂﬁhtlora stamf l1oC ikt im@rpgeret aadﬂagmnd@epmnaﬁ dpparatus 20
addi ng | occul at|%% agent are prqvided so as to

dd )
EREOTARG (e DEFSSRIGAVEIEN: hé18 | SoBctPaemie Gt ol fipgulation
eV cbal eﬂhefrﬁa%%t'i‘cgs \Rglsdn@ﬁ abﬁe?raﬁl's P® Ak a3 ge @@ﬂ’gratloﬁsdé‘v%e 24,

t he maghetic 15 ferrosoferric oxide can

used pﬂ’@f%lom . Flé.sl,f iorthe méllﬂteddﬁﬁplaﬂﬂﬂﬁcﬁg?@rﬂyswﬁl 10, first, raw
saluble i norg g

3 S ARG IR SEER RS AP g UL Rion dovice 14 by araw

Swlditérap@mp elx. Inaderfaim pheess ploakes gipey arrhdegenwini Iconnecting the raw
al t hou

[ t di it i . .
avaé?remm é5 @Hiﬁheara@t fiThag ik EM HREne I{%Aeiﬂéﬁ%devm 16
$ychadi ?Fnatgﬁ@ucr AvdMahed a FRRcHStAS hidit @ddllﬁg deaice NG for addmg a
conparatively large size dirt of several mllineter 20

sﬂoz:eula@nmwt pesf prowidad vo g ta trd tagrraneic pevderand ibe flngculating
%&C%y{ﬁtelrggl d?gt%gtﬂo@ﬁﬁ?% (L t}}ehﬁlpé aapﬂaggéﬁ% tf ' %g fgﬁ@#ﬁe magnetic

rapl e raw wat er
peget Iferrpmifdelrc axidt ¢dnebd bedqubfetabhy alyefir thsiflegeulating agent, a

fins,19 i ch rotat
Bﬁ?i re oSG deRb A= Py R Blogider ad ehlorice
qeett Qflfa‘ﬂh'e% dgh R used preferadly. anbJﬁdN}ﬁE:yartHd)ughemﬁs @bt shown in
m cr omet ers (m are to be forned. It referabl e

{the diograraiAis Rigfesie thake StRBCEgEavided i BesyriFm wgh | at the raw
fl*zpté &h be AP v htdgm dé&xi;fa?%ﬂ%ly (4¥BE QizeRBF ogfeéé‘i}[%ﬁ) millimeter

mag netic omder Oatlag partlc es,
tsmmtemoaﬁd bq:ﬂoemlkavunng themagmehc phwdq:ramd ¢ 8pcelatingpgsat added.

t aken e t

wat er jgrf?éf?’ﬁlﬁ j% ﬁmg by ;ag } t-hse’: Jégln{\illgt\é[r dIhe added

':jrﬁa@etlﬁ IﬁWdlslpﬂeﬁths tloceulBgng @gfﬂnt hdiBg snrridgeﬁﬂsl 1@cwhnlchtro1xare in high
evi ce n.the vicinity of a 30 connunlca i ng rpo )

speed, finy megGae floct RealFa kIR A1 PRBREICAIKO- 5 Ath phghich with

54 8% 3 &RUnd 'éé\rerrélrlgnst @inrlfucl-érﬁete?s Ganar@ @b lﬁgﬁ’érmed It is preferable

occu atln ag ent ad |ng device 21 is grOVI SO as
tthatag dotatihg gpeqnbatyﬁwsredgr:@@é ihastingeafent 9iy abﬁ@t } 49v2 m/second

@} Zr ééro%’gc?&'tl)g '[thgr g%bﬁtltc néov?c? Q(lﬁj lcsg{ﬂll ﬁg)a'ﬁﬁggﬂa%é&es bacteria,
qjlalﬂnomm't@ fih Cheyit xeaitblaa’ré taba cakien rmpd)yshs tregmetanmbeo-flves!
prefer aIS)I

ext, the raw water containing the magnetic micro-flocs is conveyed to a
slow-speed stirring tank 14B in the flocculation device 14. In the vicinity of a
communicating room 14C that connects the rapid stirring tank 14A and the slow-
speed stirring tank 14B, a high polymer flocculating agent adding device 21 is

provided so as to add a high polymer flocculating agent to the raw water flowing
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In the sl owspeed stirring tank 14B, by slowy

stirring the magnetic mcro- floes and the high

pol ymer floccul ating agent using stirring fins 19

which rotate in 5 | ow speed, |arge size nagnetic

floes F each of which with a 8ize of around several
hundreds m cronmeters (m) to several mllineters (nmm

are formed. As shown in Fig. 2, it is preferable that )
threugh tw- spemdniseiing rown 146k HeB,ias foo i ighawlaseraflocculating

| tist tirri tank.incl.udi [ '
e on o P A L PonisRl YRRt gy PRy
a rot afh g gpeageed stiftimgsthhk 14BYLY istosvl Stisdguthed magnetic micro-
decrease as it 10 goes further down the str amlérv%nh tate i
£1065 SN AP piebPLymE (1RGN d8enh UtIRG St il & fueh rotate in
tl&\VtSBQeOE g?rgg%pz%erqaﬁeitiﬁrﬁd&g H 84th & whichheitlawisd se@dund several

side. T y, the magnetic floes F can grow bi gger .
asndiedy ngorofetdrh énmdotarsevérel sxiiszgters (wmtaie femsg s feethown in

irging.tan i u g ks I
Tty 11 flgs, Bt he BN SR i, a4, BNGRRERA o5 2
%ﬂ?ﬁ&ge fjmﬁia'g lodrek iﬁloluﬂfAr?Vc?mtinudsms rtgukbiy»ie sw@semt}nitfrthﬁgsanks (A,B
rom breaki ng up. / or ,arotaftin e :
2840 ofib i ertr foteyie reed gt B Stk RS 9 Bpulegpease as i
IJags ARERr dbWAkhd fiRahPfrédnithEsioRegsted Stidd@utanlOASn tige Upstream side

n second in the slow speed stirring tank A, _a

.S : . b%lét 0.3 .

tto the Flow-spasdriiiriing tak S Bvihe flompsTerp Sidey (IFReDS; the,pagnetic
Qut i i Strbial B Gslow-speed
TR Lokl G T RERO0 Y b LR DB 0o e
fstiodagiltatli on idethiecepsivtaimasidanto 2ige iskvegpesd stirrinet ignk C in the

that includes.the .rapi.d stirring.tank .
Rt RSP PROSH A8 o M s o
tRdtk bkédkind PR VAE foi & rotating speedosshbkégdsoilthv atiming fins 19, it is
structure 1n which these conponents. are gongﬁg ed 8){ e sl
irplerable. dtrange. Tt he IiRE BPoL PP o  fi second tn the slow-
rg%gg@ EtﬁrginytﬁﬁsA Fafdfut W31 1610 B hd@SohiEhe sRWAspdel §8R1ng tank B, and
are to be“conveyed to the magnetic separation

aer:pat afl us 00mé&ecorddinthe slowrnsed sdrrimgdant. i nvent i on.
T ti - at i ) it
¢ or e R huB IR 58 4 00 i€ BRRLAb N eI ALERIR U Re 14 has an

adsorb [ oes fromthe raw
Wategtal isiudgirére @ éidledes ahe eapiBytitring tanldAdy tlee communicating room
separati on apparatus 20, about 90% of the .magnetic.

PG e 5y OMESReath SRS Py Bk o APty Tl P SOl o have s
Asrdcllre % VhidaGheVe@offpoh&its ﬁﬁﬁd’dﬁhb&e&?ﬁ@ d @ithngement.
apparatus 20, details will be described after. the

ent i r e Blperay waterfonipiningthe mpenptic sty whigh sizes have grown
Larificati | ned. T S
?lflgg%r, ﬁ‘cﬁ?{g\,‘?éﬂg,&ﬁ’éggm"l&e' ﬁéﬁi&?%%@?ﬁg‘rwn RS ARAN D ia€cording to the

n renove e raw water by the
Mgt iigvenepar aTheo magpetér sdpasati@ apperatus Heisdiatapded teddsorb and

el B SO T ioee G ROl e o e
SQaEﬁ@fc dep&ation apparatus 20, about 90% of the magnetic flocs F in the raw water
are separated and removed. As for a structure of the magnetic separation apparatus
20, details will be described after the entire operation flow of the polluted water

clarification system 10 is explained.
The magnetic flocs F having been removed from the raw water by the

magnetic separation apparatus 20 are to be dehydrated by a dehydration device 25,
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noi sture content will be reduced down to about 80%
After that, the magnetic floes F are to be | oaded on
a truck, etc, to be carried to a landfill site, an
incineration plant, a conpost manuf act uring factory,
etc. 5 On the other hand, thelQreated water having
gone through the processes in the nmagnetic separation
apparatus 20 is next conveyed to the filter se [
SV

heeould be 3 pentrfigeimachines @ heltapresnmaghing o1 e S Tike, 5o Rat their
\%\I}Ier u td%%l? RNIH Qd&gd 'dmvﬂ 18 aEQﬁtaéd/Fg ﬂft@mhfa{ lifEfagkdic flocs

e treated water Is tered fromthe I’'nside to
Freze tubs lo:dided)bn ahsickoetat nor’c@ caductsmora lanéfill sie,tap ineineration plant,
t he magq lﬁ L acs F Stl|t| remai ning in the treated
RCBP oS a‘fﬁflgg%yoryﬁcl s possible to purify the
raw waiogy the ofeahahd1ghetdted aater hsvibg tgane gsowghcthe dsocesses in the
dusts, solid floating particles, bacteri

| ankt on, = .
SREENoH, D FALISRAPPET FSGRL SEes PRIIREH 1o eI SEBATP IR device 24.

¥ %HE fildit s%f)al%ﬁofi‘ H@Vl@g o4 nﬂHE Hetddivatdr RO %6 fintodd fonlEl%ddrum filter
inside the'rotating drumfilter 26 by bei ng shower ed

ot Wherk dheineatedawaser 180@&@9@ tesan theomsidestadhe outsideel, theerotating
%1%[1 arfr 18P gg QQI_E 2t n&\;%e[hy% etid ﬁj(SCSgJK st 1{11% a‘?ﬁlﬂ rpgleQ{__eLcl{aQrdé;ater.

the accumu nag ne ocs
di scharlgetmsowhyJ fteist bessctémto epurlﬂynthbhrasv maaser, corttaingg pollutant
preferabl e fhat saone e treate

o
SUPTICE o e Aoty SQ1h oGO AT OGS BETTE: gRlpgete.  The

tiadnbBEc TRV tiABh&ieN BE réBtiky daurk iflieHatdr® ﬁc@bﬁmate&% a hopper
so that the treated water can be reused as cl eanin

mtagged msg@h@pg@@t@géHHmnglterv\%q &y R phoygered mlﬁ)ealeamng water
teﬁ*ro‘l“l?gtsﬁ‘(%\gérﬂggou 7 g &&z{rlg‘a&%ngfhg dr Qidel the rotatlng drum

vverlngls t0 a previous stage of
tﬂiter Réw Whte thepampmlu}atai mugmet@dloc[s Whanaatischaged autsidethe device.

t F t
AR e RS VB LA R by
&Qﬁﬁhgﬂ@ﬁnaﬁte@%QE detdthed Qo tthe sipsvesainyt ddvisee?t bpn. cifeubtion pump

sectional side view of the magnetic s
Sspsir et Brooeatsiropr Ganipe, BUREITOFONAF WG 1 LOHPAECR b aning
g{/at&h@hfmqggttﬁr‘ﬁeﬁ QR BY icOftaARRARAEHSI 2locsAS 488 QW[he' sRowering is

magheti ¢ separating device
emaughu ibagk too prefiwupsiage af thengerwaterrpuren Y § PHAEI 3{9des a
separ at n cont ai ni ng

nta wat er
magnet JM%PS%C gﬁpaf?%gv?‘v a{pﬁ?{aml plurality of magnetic
di sks Fagwhiicha pespeaivearigedillvatragng detrossrsention of a part of the
intervals, on a rotatiaon axis, 34 5gtﬁVi ded {nsi dg hel?11 4
J0AENEHS SSPHBHOR ZRRATGDSi 7D PFROTHIBR D JAE TSP SLENURY ohig 4 is @
V@b&éha@@ﬁl@r\ki’e\)& ke tﬁ@ﬁﬁgﬁéti‘é dep@aiolr ap vﬁa\taﬁlb Q0 alBBiRES ii€ a sectional
force; and a retrieving device 38 ch retrieves the

rfeepiaiave of thegsagnetia gensFasion apREGNUSRY- nagnet i ¢ di sks 36.
I'n this,emoi] TBRles. §hAW e f5BhARALdAtnE dhdice 20 according to

the present invention mainly includes: a separation tank 32 where raw water
containing magnetic flocs F flow into; a plurality of magnetic disks 36 which are
arranged, at predetermined intervals, on a rotation axis 34 provided inside the
separation tank 32 in the horizontal direction, and which adsorb the magnetic flocs F
by their magnetic force; and a retrieving device 38 which retrieves the magnetic flocs

F adsorbed onto the magnetic disks 36. In this embodiment, although explanation is
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given on a case where three to four magnetic disks 36

are used, the nunber of the magnetic disks 36 is not

limted to such particular nunbers. The separation

tank 32 is fornmed in a shape of a half cylinder which

is opened in the upper part bhd closed by side walls

41 in its both end faces (ref. Fig. 5). 5 On both

sides (the rlght and the left sides in Fig $%

SHISAr At p GAST WRRre3threegtopiaur megnetiodigks 3@@“? gs rﬂheeaumher of the
ﬁ;ﬁk 1@!11819%}@151{1@ [infQiedlth Qﬁ‘c}ﬁ%ﬁrﬁcﬁa kg hey have

cave apes at Cross section hose troughs 40 are
f or rred Thntsegaratibly teilt B2tik efosmp;hnratw gmnape tadnk halZ . cylind¢rhehich is

h, 40 | i Sp
SPLTHGBAR i et O itPd b i STl i TR et rie 5
[ Bdth &ldewv(thb righeatd By Qéft éiﬁes ﬁhl’lﬂghiﬂ}sofah@ @efp@ﬁ%(ﬁnl&lk 32 a pair of
Sha e at .cross section.

froughs g g foeped iy ppaligh wvhdéa Taigtiop H‘élsr f"bh‘indsﬁ"&ié b(af/ﬁ goncave
gh%ﬁ% a$ LARs s8ctfohd- T%})sé"ﬁgﬁ st4Weark qg)ﬁﬁé@ﬁltéﬁ?ﬁ[&eﬁtﬁ the separatlon

36 enter in the raw water. shown | n
itankt 7 Upphe optardtesafdhe trhvegtpdl.ra Béc mtld@vm@tank 4@118 @fowml The

E‘Fo%arre? evg {a%fgkét E'mgd ; Og?}a lglb}vﬁﬁltﬁg%r%ugﬁ 44 B{P&) 5155‘3 g concave

axl s I ngs |n ar
Sh@beOeft ckdve sécf:tto:’mt | O\ shsive iBFig. S, dwrﬂmmtembwng fank 4Em)$ p>1r0v1ded on

39. On the ation axi L.ural i

ab%w%ts%d% tﬁﬁ* Fﬁ%\ﬁ%n‘&heég fhe {qtﬁa‘ygwaﬁ%n %f ifk§36 enter in
GEtdvalvateart are fit- supported whi |l e having a

predeterm ned i nterval between each other. Betwe

each adsaghenen imafigetd, dn dhe kEPa@@arty of theneirzaf side e walls 41 of the
S t:

SERSPE 25 RS SRR oy o

|wayerw}pkermr{merrdyoﬁthd togatanj axde At ismgmedciad ditBlesmddr 3%  On the

gRET et pa ik etk hn RECAR Ot AR PR AGtine ot

QR&hé CertiHl §Rrtt ArdEH-dupoitél Ghilesmvifg 4 b&dmm@iddcmdﬂrﬁa'i between
36. If the interval is |less than ogne tine

tearle lothess Betvwase qealyidiacentgpagnetis disks %fécaoﬁlégve 31 is provided in
di, b a%‘éeﬁ dg & aéjgﬁ tﬁ\émﬁt@@/taﬁf)ct?}een fheP¥l Q@etnw?r?d%n&tlikedlsks 36 and fix

magnet | ereas I t he |nterva I'S over
tth¢ aendri perpph2fy bhche md;aicmgsmagmettché1Sha@|6et iltc isd pegifergle that the

i f.fi
ARG P e 8 duifeny o8R0 e it it 1 Bbp ol a range of
v ehree aeesahd eickddss bﬁtmrrﬁﬁgfeabl(hsld 3f&t Iéalﬁldﬁlrmérvzilhe less than

Fo i i it O30 SrERRIAMREP O h RS B BUIH Y oo water

SERASWAbLReh Qﬁé(nfa%netm’dl&@% Y Wh%re@@ 'if {HReNnRkvdl tis ol three times
such case where the magnetic disks are arranged 30

she thickness phihe pagnetip d$$kn36 @mtjbwomé tmmde it beeomes difficult for
r[HQ Bﬁ%‘h&wf (]11919833 é: to%?lggap e&ro%\%tngag[nlgﬁ% ﬁ(ﬂ'@gg leGn dhGKAnES

ere e retrieving
deV| ce I88s \phﬁ"erableethamgdebf ahe_d Iphk&ll’@GOﬁ _dteamegmmt diskng6 being
tsﬁ%porté%f‘l?} {hce r%lta(%l%% a)(lst 194 smEs dnder the Taw gvlapeg lil¥ the steparsation tank 32

by 1/2 to 2/3 portion of it. In such case where the magnetic disks 36 are arranged

such that they partly sink under the water, the magnetic flocs F adsorbed onto the
magnetic disks 36 in the raw water are retrieved by the retrieving device 38 when the

magnetic disks 36 rotate and bring the magnetic flocs F to the air. Accordingly, it is
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12 inportant to set such sinking rate of the magnetic

di sks 36 that could render adsorption and retrieval
efficiencies of the nmagnetic flocs F the best.

Therefore, for instance, making the pair of axis

bearings 35 be supported by aZpair of elevating

machi nes, which are not shown, so that the nagnetic

di sks 36 can nove up and down 5 by a hydraulic

freporéamit stm st sueh Sihﬁielgamﬂe of thRamaghasics fisks ikp ihat ecaplth render
b e .variabl h '

B e PR PR AR o R e Tt Thgrfore, for
anstaed- makiog thalmir 8 axibaearigegsal3s deasuppondak bghmpeir of elevating

which is l.onger in the difrecti f.t ti '
NN S XE T T
8l 4 M9afaline GHéALhRM dEVAS Ekd4ndl & it GRORGKIRM rit¥ dn be made
pi pe arrangenment 43 (ref. Fig. 4). In the feed-water

vatighle.should beg likaabletpetbedf | ow di vi di ng menbers 46 are

arr ang%rg&%}‘r; inFt!rl*Tlg'lov%ér oS érgtigﬂ %nk532, al €& Svater inlet 44
flow dividing nenbers 46 are arrgnge Irectly

havieg mesubret thbe skapeechicl é lomggmiatthe ditestkon Gbtheantitiemekis 34 is

SRS RS w4 187 Bevice 14
cBhEdeRRASBy sz?fe drfbmgemenets Qréll Fhe 36). 15n ahel foakaars inlet 44, a
t hi nner towards the | ower end. Furthe%nore, as, can be _.
phunlityplioy diyidiag memipers 4 #reRSPBEPIIICIof edbh A9 Spwn in Fig. 5,
?}lléégdﬂ&g cﬁ?ﬁtﬂfé nitEniets SR lehrrdd}an cﬁré@tl?t thddéae@fh tHd®espective
eed-water | b d

ni“et 44, whereby the raw water supplied.
miergneth diske Yoe edd vack rofi themt hasdal wegdge Ishapfi, \At deebsi seedon, whose

rji.ght a | eft 44A 44B j f . g

SR, BB PR S0 L SPH avcs

gﬁﬂbgéorﬂ&- thﬂn%eﬂﬁav?g@/\ﬂhﬁ ileow et end. 4Fuﬂheﬂnmri:,m§ da? daseeéﬂhimvﬁig. 4 a
i vi.ding menbers e t [

regth diranon ik of iy dlinerneupe 4 HisHGIeE HBEA YRith D2 of

Sﬂg fdeliSwatbd Reti48, Aineted§tné Bavh Aehitéd supplddt thaswebhl @ibtfeed-water inlet

Irections of each maghetic disk 36. In this way, by
Hebv £ang be ividady inket sights apghlefe gaphriddgand HEE sadh ﬁgt"ﬁé}l"h formed
inl et | Wi i B j and |eft
i el R g MO el PO 25
di vi di ng seviaetin #6g. 4 by hwvingtthessf floweadivisimgratesrbers 46, the raw

flown e en. each adj acent net ,c_dj.sks 36 can .
e b Samahe e neler Rk o Bg Dl B e iR 46 and it
U iddivide@vintrididal ﬂgme&wré\ﬁaaiééc_ﬁoﬂﬁss i @Epngictdi 36. In this
magneti ¢ di sks 36. Thereby, it is 5055|ble to have

they, eargrreincthil rewswter supiied thiguahites fesdryalprpptyA4 divided into
q 0p8%d il? Nhe frfé?l‘? anfBOReHik&iBhs IB§, l%gin | el Wa@d hiP¥ach flow
reducrng the ow rate of the upwar ow, the 30

niigidetg mefriber 46 adiave rasaf thedrawnweter Hwing istwesndéask sadjacent

S5 DSEOER B SRERE s I ST BRoRIRAAD v
flow that moves upwardly passing among the magnetic disks 36. Thereby, it is
possible to have the magnetic flocs F in the raw water efficiently adsorbed onto the
magnetic disks 36. In addition, by reducing the flow rate of the upward flow, the
magnetic flocs F once adsorbed onto the magnetic disks 36 becomes hard to come off.

Furthermore, as shown in Fig. 5, the raw water entering the separation tank

32 from the feed-water inlet 44 is also divided in a thickness direction of the
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32 fromthe feed-water inlet 44 is also divided in a
thi ckness direction of the 13 magnetic disks 36 by
the flow dividing nmenbers 46. Thereby, it is possible
to prevent the magnetic floes F adsorbed onto the
magneti c di sks 36 from comi ngldff due to the flow of
the raw water being supplied through the feed-water
inlet 44. That is, as can be understood from Fi

S,
magneiie disks 3r burijerfiow dividingemgmbges 4. shﬂpﬁé@byﬂugw possible to
? Kefll B8 B r OAbg 'E é&]&rlpe%r el %ﬁ@lrtl&%l‘létfcaﬁﬁﬁs 36 a}'f]oqlfx coming off

e magnet | are exposed
dpeep dhé Ifow of thheawamatmabemgkmppge(k ltipphgle(dha‘ fapdhwdter inlet 44.

f water i.nlet, 44. That .S s .can, be seen in Fig.

aBaE i % R b et toosu il B 1 b e RGfkstitloP e wedge-
3h&Hpedfldw @Wfldlln rflérABerSBBD HeSpedphOAL Quftaces B%bf dabghetic disks
fl ow as shown the 10 dotted lines that flows

BRra56 §RPAsEe direethbnia thespviard flgwrg éb%%WfﬁéO%wiled from the

Qﬁ§#§fé§nﬂaqg‘therefore anong the magnetic flocs F
ﬁave adsor bed onto the surfaces of the magnetic

d| sks Jbat sspecimbé yeanhin Kiges, thedlow h%tlpela}NpWetneain a state where
r ?agﬁiﬁ%\g@ & g{ﬁ‘f} gnbrﬁ%sc % corr?éc ]; of %P(V%I‘(I BGw sosvﬁo%n by the

R T aw wat e
Q@ttbdh ¢ined that floardhroaygh hisy mgntyh@f qhe rsuﬁh@rs alf thel nfagnetsc disks 36,

B thaeiroWERE e R s Toat By crNRoPFORNE O aitges ofthe

'ﬁ%ﬁ?ﬁf@ d&ks 36, rk%p&ﬁé[l’l})/"ﬁ{eeén&nﬁe%‘f 'tﬁ‘@ pﬁﬁ?l%&hsdrﬂ@es 36a might get
feed-water inlet 44 W | ow wi th ower speed as

iscrapied offtdws tﬁltbwﬂdecﬁhﬁ ga\ﬁe’rmerr@dzltbuemghttdroe ifto thereaw water.

glb \éLh%e g%érrfla}lgl ﬁé&@ﬁ&%ﬁwr@h%ﬁﬂdr@a@es‘% dé%ﬁhgﬂ%%ﬁ&ﬂ#&dlsks 36 not

id arrowe nes
@xposEdatistktiy ¢o thhBowagfnhe iraw fwaesdde orthe flds dviididg mﬂnﬁ)ers 46,

e surfaces, of t di sks 36 are n t
SBF 0 eBF ot BrOuHE Pt o MEnEIst b bk BFY Tl a slower speed
addi hitethe Fowd APMBink nEhBers U6 bRE iSRPRIREE ARvidék &2 thickness
IS provided with seallng pl at es 48 whi ch _sea
a

t.h
hjsstion phblam magactise fiskh Paks shpwnbysthgsglidfarioned lines in Fig. 6.
PRAPEHLC 1l i eﬁg {ﬁ)@g Ftc{illnge L AREbedSsHt @ﬁ,fsu?fac&m the (rjnagnetlc disks

separatton ta t t e raw water supplie
f36oare nbtesctmdﬂﬂécﬂufrtonm dowat thkoesv woter.t ake a shorter

rout e thr h t he er | her surfac 6 . . .
agnet 18 GO 38 SRA IoRBUE RSP RABOR Folng MaTodded with
Sy blatds 48 which healstthal gang RhaapstidSpdipheral hairfacdsad®a of the
ends fixed to a _turning axis 50 which is suppQqrted

b
tTARSISE Alitesi Yh andy e gmer P surage, P EPFERAON JRRK S 506 that the raw

LRGLT @ghe@hoﬁme 88d- %te?gnlfef a8 8ot ieh stcérf}sute through the
erlp% surfaces 36 magneti ¢ di sks The

tmmha@l mfageﬁﬁﬁa af tlhﬁ: gmgnbtyc @xslssp% eyl flew out in ﬂ@hticmhs 40.
not 30 AQ' oWn I%:r éatfxe sgaﬁ\fkapgté’s ég h% ﬁIelrt Qa%eaé’ndg\%xed to a

Ther eby, ginee 't
turning axis 50 which is supported by the separation tank 32 in a turnable way, and

have their apical ends as being free ends touching the peripheral surfaces 36a of the
magnetic disks 36. The turning axis 50 is urged by a spring, etc., which is not
shown, to rotate in the direction of the arrow. Thereby, since the sealing plates 48
are contacting the peripheral surfaces 36a of the magnetic disks 36 with

predetermined contact force, they can prevent the raw water from taking a shorter
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are contacting the peripheral surfaces 36a of the
magnetic disks 36 with predeterm ned contact force,
they can prevent the raw water fromtaking a shorter
14 route through the peripheral surfaces 36a of the
magnetic disks 36 without disturbing the rotation of
the magnetic disks 36. As for the material of the
sealing plates 48, elastic material which is softer
rdnam thrhegfnﬁlgmlpberdl swkfes 3pwaf thelmagnete diskepemvathiopt disturbing
S r
rotaﬂ% +f thF%iP%?l% it dlsll%) %g S%aslalto?‘?he é\%%]rlgpég ﬁ{%'\%\?vhggglates 48,
d}a‘sﬁc impitériih whiidH ishwe figi viean tha mdgeemmgmleBiGCShdhlslklsa @@d preferably,

Th netic disk 36 is ured S

A B TR OEE PRI ?Hj s48cs; Gea B swi‘tb&%&?ft‘ife as the sealing
bigéde, a ferromagnetic disk substrate 33 is

sandwi ched between permanent magnet pieces 37. In the

cent r aNosap tessriptipe will bR stveponythe magnetiq fighss39-s a 10

hol o ! ShehERAEATRKBEh Ak S Ay MRl R 45 having
anomséb%apa/%at\dntyrlasde,ca farmnsagnbtiordgh stbsraté Skss %dwncﬂled between
t he convent| nal art, a -
GRS, RRHEMTEood ko 13 2 Sohviah garh oSG Bk suhite 33, there is o
bR foRtradvi@a @¥fation 34isaBW MN@mialipethréB@N@biCmdpsdtie ASB 36 are
arranged i nwardly near the center fromboth 15 ends of
it ot thefotalipd axis SAave t he per manent nmgnet pi eces

37 on Rejh recsggasto%fuch WehEd @Tsfc@%giﬁeché Cof¥etlional art as shown in

substrates Ther ef or In the conventlonal cases,
thgr&A) dhe optotst amgnei¢ dtkn 36 Aregragedon betkeagds bf Bip Tofsion axis

t magneti c di sks, 36A,t h f
S AR e g e a3 0D PR ST e fpf dper from both
d@@i@f glgeBﬂit%Kﬁl aﬁé\34\rl]l((atvb the@memtnehomtagﬁetlp’lms SWHgnbbtlhcsides of
| SKS, ecau ere osed .2 net. L
HSK TS S HoS OB g off BERENE 6o VeRiqighgases, there

aaﬁ'ce AN 98Gudhg adabtic |dakeiVRb thé BEBRERREh&] &EE&&‘%A to the
fhe | nner magnet’i ¢ _di sks” 36B shoul d be kept in

mutsa@ﬁc@ﬁths ssenasatzondtank 33, andedaformeatiopd s @@mﬁglpgglzp@s disks 36A.
are fr e\ﬁltﬁfreéﬂé?tc b %gel g‘[ﬁ%{) Slfn%gngﬁg r(]l?stk's %dBead%@&?se there are opposed

def ormat i on measure to such
phagileanwliska onhisth gides nff icactabf drem, al§|lgng 8¢ Bley 425 aghogesl at equal

a different arrangenen the m i di 6 nd .
Jofervals B GHEF L BGE Olg ey B G SHagTat (RO Jeskept in &
IaBiay 8tatdand ANB Sl WabUFRgASId B@k@BSB ard fidteof the problems of
conventional art, that is, each of themis structured

dBagNeliF iRgkpes: delemetigmgiet pi eces 37 arranged on both
sides of Er&%ggfg lﬁ&éa%%ttro%&hgﬁgbl'gm%l{ﬁﬁh@ cWﬁVerItf%ﬁBl biReFig. 8(B)

ferromagne substrate 33 i s sandw ched
tshews hatifferent arGmgemenbofthe nieandtic disks 36A and 36B.  As shown in Fig.

8(B), the inner magnetic disks 36B have the same structure as the ones in the

-

conventional art, that is, each of them is structured as having permanent magnet
pieces 37 arranged on both sides of the disk substrate 33 in such a way that the
ferromagnetic disk substrate 33 is sandwiched therebetween. On the other hand,
with respect to the outmost magnetic disks 36A, each of them has the permanent
magnet pieces 37 for exerting magnetic force arranged only on the inner side surface

of the disk substrate 33 (i.e. the surface on the side of the inner magnetic disk 36B)
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30 with respect to the outnost magnetic di sks 36A,
each of them has the permanent nmagnet pieces 37 for
exerting magnetic force arranged only on the inner
side surface of the disk substrate 33 (i.e. the
surface on the side of the inh®r magnetic disk 36B) 15
while a single iron plate 52 is arranged on the outer
side surface of the disk substrate 33 in such a

iale a maglnagmenlat;su Rcis arrangeshen thegrtes sideesustace pé the "Gtk substrate
%ﬁqg‘%&l‘é %yttltﬁ'ﬁ ﬁllég %ﬁ) §ti %g(? ﬁohg ¢t ??ta}’tﬁ%ﬂdwldﬂmg the disk

i's case ssenti al
fsebstmlmgﬁetthercbeahfeémug n tthfs lcas.a:n the adisk S@ibstaate bé3 is essentially

i t her f tic. or n ddi .
Trsoanaiete, URRRE s A Too tshe pienfrud et Rhgopmagnetic
an abldkied! Ak eaqiskféabméw 33 bed A $é platdseehndsava aariﬁtegmeakfonn by
ferr orragnet i ¢ body. Thereby, the outnopst magnet

&e%st%wraci as apﬂarﬁl@}éla Tereprisignetip £ogp hERRECHA tBe outmost magnetic
I i ew apd lcntrl; Stot§@le%'}%o}#a@@%oreﬁ@rﬂﬂﬁ&édcstﬁ‘f@ﬁ t@Bhe inner

anci ng f ness t he out nost rmgnetl C
dhnagosti@ @isks 368 i $n ﬁrﬂmcnwﬁletSh&nessmf the panrest magpetic disks 36A,

hanced to hat, th
G Braa e e st A B B o RERTA Guehfhst magnetic
Aﬂﬁé]d%eldﬁmlslf IQJ"tQi%f(frhfém dula?o Ith%flfﬂueﬁ@@ﬁﬁﬂﬂeﬁna@mhs {368 from the inner
ccordin , is prefe t hat [ f
oLl L % PLELST R LI RSSO hon

%dessﬂraﬁ&?y R&EMEREI to'ﬂeché’ %‘éﬂ@%tf ABENARE Betwdes kha36iin’E magnetic
he i'nner ‘magnetic di 36B, magnetic force of the

ﬂhﬂﬂ&% rand rthg iraer rrmge@tecsd@k 36Bawfginamc fircq pEthei pegmanent magnet
ORI Bartal S le AR Bhhe 35 "B odgpect to the

mag ne respect to the inner
magnet |W1tHIr8épeBﬁﬁi therouthestansgnetit diskv36¥y or Ivathdiesiect to the inner

substrate 33 de of fer eti.c eri I, t .
SRR L S VRN b TR i fomromagnei
Rheeasl, *shdtR K Mok pﬂ’efbrﬁﬂl@ tiHt She petBihemtBagidt NGEEB 3Mare glued
adhesi ve agent, although it is also possible to

ttdhe gisk sabnérate %gﬁétanp@ﬁh%%‘éﬁ agengalhepghyit iy %1%%’%3’:{@0 have the
t ‘lamq}lesrh rﬁggfett Eéc%s?’% Hﬁ%&gr %Rgch%g trfgaﬂl'%e&l%l@ sﬁl%t{:a%e (?)f3 using the

pEer mane i ece his tinme,
ahsgnquosferdel of the pemmn‘gmagmﬂpxcdﬁ:atﬂr ed\tthis élnmlltm&l%QJPOSSlblc

t h 4 E
GePDE S e e e n e Tar Rl s,
f36 i fj Fxﬁﬂ?ﬁxﬁ@repﬁfssmf ® ?Iﬁhaﬁ@@fﬂlepﬂﬁﬁE:BSOf ﬂﬂtmaagimmkhsks 36, it is
ormed on e surfaces of t ti [ .
ster possibde toghave pogkels (rasgh %liﬂre‘rﬁer r ”ﬁ%&%{r%%@ e fpyromagnetic
CaSk %ﬁﬁstr‘a{és BBQs @ha‘? Qﬁé‘ﬁérﬁrangﬁ?t r@agﬁ‘a Bi@gesfﬂr can fit in those tpockets

manufacturing the magnhetic di sk 36 having a plural
of  perfvemethod nfegeanyficiereg 3ve Magadtie ditkndo havingc @splurahty of

of the | sk s bst ngl
R logntlon ﬁn?ﬁng 1ece ’Fﬁg%} lho1 ﬁleusqﬁt%cegaosfktgg EIEISTEQSF{Q%}* %? includes: a
| diklo sﬂ)sltl@ﬂ:eﬁ(ﬁmaﬁon pfdcblsst for efomilng/hh@ Hisktsubstesd 3 meto af honeycomb

tsquc?uL}tre flria C%lchoaft léalgte or?eI g# th%%%rs acrzeasto 63 dlgg\ggbs?ra?el £x} ﬁflni/et d plurality
of holes serving as the above-mentioned pockets; a magnet fitting process for fitting
the permanent magnet pieces 37 in the pockets formed on the disk substrate 33; and a
placing process for placing the disk substrate 33 with the permanent magnet pieces 37

being fitted therein inside the case 45 having a torus-shape cavity formed inside.
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of hol es serving as the above-nenti oned pockets; a
magnet fitting process for fitting 30 the pernanent
magnet pieces 37 in the pockets forned on the disk
substrate 33; and a placing Frocess for placing the
di sk substrate 33 with the pe‘hanent magnet pi eces 37
being fitted therein inside the case 45 having a
torus-shape cavity forned inside. 16 Thereby, it

possi bilaerehy chhapessitint enhanenhsstidincss el tha genric disk 36 since
?@el d 8151 QFthﬁer%S%@tlslsérvgfastrﬂ% @aﬁhﬁ&ﬁgﬁﬁéﬂﬁer@s Th BSis case, it is

orci ng | S case I S necessary
mlaertssaryehqaahk pbskedy erenamkh: off nmmmmaghema@ermt andj the poeleads are to

s are to he. ferr et| di
i’ %fg TTPAEngHC g&ﬁ%es §/t "“‘332 At %8 r ease of eﬁt Tchlé reason
by ﬁnsl f‘s th!ilaliﬁ thefpokk@s packeats oﬁfrﬁgﬁ@tdﬁm@fenﬁhgﬂeémﬁgnetlc material

mat erj al , ferrorra netic. na
A GABCP AT £ magnaic uwﬂé@g&i e%mﬂ% S@ﬂyéﬁbpf tHegpockgfs, which

998%'&@11? incdlsfiy méﬁ%tﬁld Onlly R KRS RGky mH@EdrPacEé 6t the magnets

nly in the vicin he” surfaces o he magnets
wrhlleelt |wﬂlvbdcbrr1@e<b&‘nmﬂtdﬁof formuhigh tr@agmtlmfmlcbm plegeeapast from the

field i
RefbinenoeRiipteAREY it %<6 wBRLIRIEAOTIon.
1g By Sy Mﬁiotl[rirfg}thtelwtrﬁdsttn‘ﬂ&netmglm|3«5Ad1rsﬂhﬁ; B&A it 13 possible to
t hi , 1t.1s OSS|bIet reslvet robl em
et T mrobieiy el Shehous leare VRBL Sip e St MG avine to
ta@optaéjﬁﬁgne@wrﬁﬁgﬂ'&td Magfetiglclil, @c.MBEN®hhGCis @lﬂirla,, th€bGtmost magnetic
and what is nore, the out nost ma netic disks 36A wll

itks ko Adeiirnesdle defarmed. | Vleanywhilss in rf@mi“ﬁé the, iggper magnetic disk
t
Shouﬁg h% :gzé%ckgg t]?%gpﬁy }é(gﬁg]t%t xmg rp"BS{heEl%es of the disk

subsitat@b® 33. However, since the per rmnent rmgnet

pi eces .37 are not on the . auter urfac

Pheat st e B BHgRteRomigtci ot §e? D M BT Brleed on he
R euHacddi oTitBe 6K substAgsS3i o the fds‘p&:tivl&aiutlhhﬂ niaptvetic disks 36A,
wat er passi ngl}betvveen the oquter surfaces o

rtergde piripk thehawsy Waigjmessiag Brtyiesn SRR e respective
Sbﬁlrtﬁler oug‘l g{l\% %% ggt@AaJnHQHe trﬁ‘l@{‘ SRFadeRY thd @ﬁa?a@mﬁ li‘ﬁnk' I Ray flow

aV|ng t he nagnetlc ['ocs elng
adSameedheartmughep\mﬂmvédhaVAg dhe cuagnstieeBewr & b@ng h¢dsorbed and

Repanfly 25 FIRMehedt 1§ o Qb FbEh T TIREHT e 8 Snclding

shehbaessDfard Aerangas pecﬂll \ne theltgups tbemmegre thec odies kssrfaéd of the
and the inner surface g{f t he se ar.ati on tan

TRt P B R S Al B (S TFT G ibhscpagagign tank 32.

aphes® siteldifh ﬁfeHib@rst mar%chh%h%&ﬁlnzsﬁlcﬁfa WAL adtH AR Histurb the rotation
magneti c disks 36A. As to t shi el ding nmenbers 54, it

iof therpatmashmagnetia diskedodo Asto thesthiglingaetnbgra S ol ipmportant
{ E %%g%sﬁotna & bt %teﬁ@ ?ﬁt‘he &Rﬂmﬁ?ﬁﬁgnet bfskd 8bA, and thus,

| 'ess |ct|on a 'S SO as resin,
spaegel thet has leesnfrhﬁon%d that is soft such as resin, sponge, etc. can be used

preferably. In this way, even though the permanent magnet pieces 37 are not
arranged on the outer surfaces of the disk substrates 33 of the respective outmost
magnetic disks 36A, the magnetic flocs F are not flow out into the troughs 40 as they
are. As can be seen in Fig. 5, there are still concave shaped gaps formed between

the outer surfaces of the respective outmost magnetic disks 36A and the inner surface
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preferably. In this way, even though the pernmanent
magnet pieces 37 are not arranged on the outer
surfaces of the disk substrates 33 of the respective
out nost 30 magnetic di sks 36A,_the magnetic flocs F
are not flow out into the troLghs 40 as they are. As
can be seen in Fig. 5 there are still concave shaped
gaps formed between the outer surfaces o
PE8IseEP ar@té%MeVﬁagm&héh@“wk%S@@@n@ﬁaeﬁa@S S seal the gaps.
iﬁﬁe@%xe thd r %1!3? i$ GBe &51'119@ 15 QH&eggon%X@@ sﬁgﬁﬁ 9hps due to the
ere dre sh I ng ne ers to seal the g
toflvenee of ﬂhh@entanﬂlg@lf@ne psusn@by tlext witatioar afrihe huimé)st magnetic disks
ggncave shaped gaps due to the influence of the
rlfugal force caused by the rotation of the
out NDStn rEAGNRL| ¢hate Sk m3dd that Horskdiie oases t45eoL thes rapective
met hod that fornms the cases 45 of tgvdggs ective

FAgREts dis i g RONCY SRS FREREFS yrposeopf pppencing the
@Hffﬁ%%eopﬂ(hee(mﬁﬂeﬁ' ﬁggﬁéﬂfé disitd §6ReSBy0cfd Pﬁﬁg QHik rfﬁéthod it is also

magneti ¢ di sks adoEél ng this ne
@bwblemélgv@hehtteonmgv@tld dighs 26. n%lgﬁ@tqthowregﬂgh%theﬁmnw comb

cqgge 5 598h gcli SSary nglgc%gﬁtoctﬁgputrr?os{ Ha néetﬁ: (51§kd§j§t{<A oglg but can

ecessary app nost e
(belapphéwtto thamneﬂ.ﬁlagﬁeta;cxhbkselﬁBa‘swtﬂda i nner magnetic
di sks B as wel] ..

t
the fl Weatfiﬁwpﬂand@k}f eg@r@% ﬁ%ﬂ 310 .é‘*\kf% 'ng%V‘ce 38 that

Yegieedd the tla@a8ti 186 bR Ao tHemAm@Ae Wisks d5sks 36.
The floe retrieving device 38 includes mainly conposed

of gut {lde-Borapigeviag r@p’éaes%sglcéms Crgﬁlpby pﬁt@pgﬁgﬁi, gutter-shaped
haped 60
or oggﬁlg 6?%“1@ c%}z%hﬁ% Q%&H&%rgzs aped scrapers is

I'n a a gutter that extend fromthe
VI ci ni Bachbf thwe guttdrashiped sexaper840 ioprovédedpiper fosindef o gutter that

floc retrievin tan is arfr.
et Rigiaialehe boubePhuBRa et tericvine
dhrﬂ&@Z %@d]lﬂﬁtarﬁﬁ & Quchnh&it BEmeNBetivavn Wad adij aée’rm mt‘ahﬁg magnetic
air (ref Each gutter- shaped scr

cdéfﬂqs Mhb*?f%reaemfﬁlﬁ%thw wates f@d@éhepglrt( 1,g Sh (Fach gutter-
?ﬁ% | selaper 8@ 1980 ?ec?lndaeﬁaﬁ’tfxer'tﬁaﬁ%rgd%@pa% bOAtiRehe u dpper ends

the magnetic dis pre eterm ne
Lufgbmg sidec eof tiycwta@hwuuhethmgmfwe@ of dbe Hagnetier fisks 36 with

t he surface
SR bR e b 5P A 80 o e e
if&hﬂﬁlagﬁﬁeﬁiks\% @utteacrapbdp&d scrapers 60, and each
of them.is to convey the netic oes whi ch
been  25ic EPRSITEOAFYiCe §apEd aw%% é‘b’f’”{}p rfeTe EHfeer-shaped
%Fatp%fs Ghapatkash rcﬁﬁﬁémel@ o tc@n&é}eth'éﬁﬁﬁgne‘ﬁlb%c@fF tWigich have been
floc retrleV|€%>tan where i't drops the magnetic

fscraped P1Y, frepnedeanid| p}éed up inside the gutter-shaped scraper 60, to the upper
side of the floc retrieving tank 42 where it drops the magnetic flocs F into the floc

retrieving tank 42. As for the conveying device 62, a screw conveyer 64 or a finned
belt conveyer 66 can be used preferably. Figs. 9 to 11 are showing the case when
the screw conveyer 64 is adopted, whereas Figs. 12 and 13 are showing the case when
the finned belt conveyer 66 is adopted. In Figs. 9, 10 and 12, only the magnetic

flocs F that are on the parts of the magnetic disks 36 exposed in the air are shown.
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retrieving tank 42. As for the conveying device 62, a
screw conveyer 64 or a finned belt conveyer 66 can be
used preferably. Figs. 9 to 11 are showi ng the case
when the screw conveyer 64 is adopted, whereas Figs.
12 and 13 are showing the cask when 30 the finned belt
conveyer 66 is adopted. In Figs. 9, 10 and 12, only
the magnetic floes F that are on the parts of the ,
nmagnet B¢ sBPwRr én B Oxheatier-shappd sgpper H0has s \wge p@ts GRA in the
r .
THBL o, F By o bt HRREGSEGRRRE nhi2obas digs 36 with
pmdkemmlneki@rmnfgafoa& while the uppgn etd @dgmpakts 698 ang férmed in sharp
redeterm.ned p [ for t er. e
iREEE AP f o B (B Bieis. W, sty HBEE, FEOmo the
W¥itfhcek I shesh Agietio ldesks Bbewrm:graeé totatfrdgaa shd-cladiewisb Gﬁectlon are to
onto the 5 surfaces of_ the netlc

aﬁécmeﬁ%pffﬁgf ths upper emdoedaﬁ Si0Aeef ﬁ@rgu“&r éh%ng sgiaper 60, and
AsRE B e ik RRapUAREFarBRGh edge parts BOA of the

gutter-shaped scraper 60 and dropped into the

gut t er Ashshosg mcF&gge? t60.1, Asscsﬂ%\mrtlﬁﬁiAFp@éhe screy cpnyexgr 64 is

Screw art 6 A 0 ew _conye

R RloR Thtag S Qe R S BN U o Co BETER Bl oea is

tcEﬁnédedetW apaodfor ﬁ4B i $n t}ﬁﬁ)c&@niﬁﬂﬁ)ﬁﬁh 1hCF1@ Iy tler infidBurfane of the

this case, as sho n Fi t i nner s f ac f

Eiscepe) - rapE O cr i 6BFs din Potors, it (PiEGrey, have a

sbadiduir ehepatd Yhaﬁ%bedé‘ad SR Gb oA inS BaBR §1€bet hf’ﬂhereby, the
no dead space is fornmed in conveyance. Thereg

m@wm dloes gt whichyhaehberay éroppedh aad aplisd dm mflfivﬂ ﬂ)@dgtu&r-shaped
I

RAPHE S SHEGA SRR dARE AR R, 2 SRUEALAY of ghe

rrethlevmgnmgc 423wlqep@2hammeeo bbdyoppeé insodeitbe dloo pgedvmgstmkem

cace ot PRy nEE i aasend 11oRiRgdyermaa: ppt o ier 66 t

fruR@onOs @ doheeﬁﬁgi‘d@WcS ®20end seuddide it e shbwHGhUFigs.i 12 and 13.
as shown in Fi 2 and 13. The flnned belt cog ye
%tﬁ s of the

ldhei finnsf bglt @ealvcwef A6 as pravidedwigup paiy oF 8BIISH G5t
9{11 égtnlgﬁc dfgﬁgj%eltcrjl tﬁﬁ @i Hedtin E‘Ehé gﬂétlcdﬂlﬁl‘?cédd% &ldless belt 70

magnetic and an endless b havi ng
fhiam31g68nsi 69 vsrwmdd arcmddhe peir pdipulleys. pulieeyfsthe udleps 68 in the
t he . uII air is con ect Y
R R T A R e
%‘ﬁdie@§5€lb¢® fis 6} suppdwet] t6 @@ﬂt@&aﬂlth ¢hecaunfaaed ofighe hnd'gihetic disks 36.
surfaces of the magnetic dISk he fins 69 a

Fhov o AP BrOVideganimy 5es Tambe; - SReAFTHBE Hpasay the outr
%ﬂrfta&eopﬂlteeerndle%y hERCA, 9hd Uré%' £09bsss &eﬁélng Qertf%ﬁljw'itherﬁspect to

are ftornmed being vertical wth rebﬁg
éhel BmﬁsSSBEltﬁO?O In s chdes as:stwn asFighblath¢ mney garfap_g of the gutter-

5 YRGS LS, AR AT Bl ot s
ghapkagehett the Uit €% so that no dead space will be formed for conveyance. For
instance, if the shape of the fin 69 is an inverted trapezoid, then the inner surface
shape of the gutter-shaped scraper 60 should also be an inverted trapezoid.

In Figs. 9 to 13, although supporting mechanisms for the gutter-shaped
scraper 60 and the pulleys 68 of the finned belt conveyer 66 are not shown in

particular, it is possible to have them supported by the main frame of the magnetic
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t he shape of the fin 69 so that no dead space will be

formed for conveyance. For instance, if the shape of

the fin 69 is an inverted trapezoid, then the inner

surface shape of the gutter-shaped scraper 60 should

al so be an inverted trapezoidl930 In Figs. 9 to 13,

al t hough supporting nechani sns for the gutter-shaped

scraper 60 and the pulleys 68 of the finned belt

cenfyeljey aBrare2hobor iwangei nAs gair tieslangrof the gnier-shaped scraper
S§i 0

i E@&}?@“E eSBQWH?%?I%EG?r g t‘clﬁg gﬁéa g\gtg?%{e B&S}%xﬁz%h? o)re?)ai% Jlope which

imétagmwly ghtfupy \mhlamas Hepmeathotvneindiig.t €Y G shtheexhe with the finned

ix)nc tﬁ: P%@eggiaé\ﬁ s o\ SE)I mﬁggorg‘ﬁg%%% QW(‘{P c hHo%vggerol is preferable

dhagnaalopy i€ Hﬁ@bneﬂ@ ng‘ﬁmrpea (fk hevinge ddpnnlly lﬁlgﬁt Gp sll‘)%e for the
(i.e. the one with finne belt conveyer)

SN peshaprd wcr@em@s)gdﬁaﬁ IBPSPIP T dRBGIENT HBNEET coyng gut of the
aﬁn ﬁ@tﬁbg 12 Jvﬁﬁ’tf h%tﬁ?ag%taf?@ﬁo&sc'l? %(29%11%1{ inSAk tPgutBY-shaped
ng a di @gona y right up slo
gultaper 66 mpmw@mpmyee@y the cosvmdetyll@, fronpflewing into the floc
noji St ur on,ng,.out. o e n £
ﬁtgexjél&etgrﬁ.lf gbf I gc 13 nglpart%rg( tgﬁtgﬁg rﬁg etlc ﬂn%)g? o tﬁg%étﬁeved by the
dlilct Riris/Mapadk 4csiapit coftamntoishes abelowcmvmseiﬁldoy) hde reduced

conveyi ng device, fromflqw to th
SR Foy TblrmRrbese, 100 pistsielg halrs AT e alenigg fagy shown) for
a'dﬁﬁﬁng d 9109@ Jrethk i @URRIMYY dbN8e B8 4 QCwRAE ik §bTided aBkthat the

shoul d contain noisture as | ow as possi ble to have
rde«'egmeldly mghtmreslopgroft thesgwtarbared perapes ¢} eperbgppdusted. For
t.h n OBt
d sgg%c%b}v?tﬂ gs%r g Itlé%?e\#é eé/ ?é’\éc gg’\é@gpgn t% g&{ﬂg%%h@%e?system,
rif Q\podﬁHIeSto habat strhc&uredhaz@nclatheygutﬁegbhapteﬁ selapgedois stipported by
gutter- ed scraper 6 dj u 0
.%mwgeam o i R BEL o of e Tl i G o e thggsuter-shaped
Fb% bt 6 cbh8 bEEIRNGRIBYISK Sk e 2)58ERM usli ot expainpiof Sebice such as a
ave a structure in which the gutter-shaped scraper
wllpéefélmtﬁ@r?téd by a turning axis at its central part
In the yang | ApdfforObligapdtns PBPRMictured in th
scr aperﬂj%g’ Eéﬁbu%é ggéﬁé;r% %ﬁgbfpa%& 3 élll?aselésaw usicr?gge e
aboex-dastsibed nbavecie dssmribeds a  cyl i nder device, etc.
Next , eration,. o etic s at i )
20 st r CHELRSH R R e B paserREE TR i afih BRer i the focd
desier ied4 Tdimedaw thell@vercardt éff thiengparagomegke3l and Ihm its flow
Fis to enter fromthe feed- water |n3§g%44 f or med

tCh‘!éldleé\}Oé(rthé APV Avidias JBemPes i4on Binthe Savifingemem ers 46, the
iJIICSWV of tHe/s dﬁQa@y 1§ B&idel Q&Vrl%{ﬁy hied l’@t mm‘% ré]sﬁectabf thd\Qurfaces of

ow di vi nmbers 46 | ow of the raw water
ithe dowrd@@tslwaotatlggtn@ndtm disks 36, daéld lmﬂtvhdqdess)ﬁb@ttth@ Bomhego into a

eltr&%%grgetﬁ:f IS’PE?% t e\:/e?xgéeé c}jl%%e% 51%@&'#{1%\5\85@%@0 et\"‘/?%le 6{[he divided
raw water flows upwardly within the separation tank 32, the magnetic flocs F in the
raw water are adsorbed onto the surfaces of the magnetic disks 36. The treated
water which has been purified by having the magnetic flocs F adsorbed onto the
magnetic disks 36 overflows into the pair of troughs 40 provided on both right and

left sides of the magnetic disks 36.
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30

ferromagneti c space between each adjacent magnetic
disk 36. Wiile the divided raw water flows upwardly
within the separation tank 32, the nmagnetic flocs F in
the raw water are adsorbed onto the surfaces of the
magnetic di sks 36. The treate¥) water which has been
purified by having the magnetic fl ocs F adsorbed onto
the 30 magnetic disks 36 overflows into the pair

t r ough&nathe otheyihded themssnetia flegstl adrgrbademto edgggn@flc disks 36
SRR B285y38 S SRS BISE BB pgion o
mmeﬂc diskel36,rind thinethay wiblbe\eaposed tetid @ice A thelreagnetic flocs F
wat e h cont t at

dPLposis tolfia Sinie e I FBetisdassdami PR T e spifaces of

e maReRRt diskd BOGso I'_the G@areﬂmot%ﬁld 3ahiche gavity. Wmusﬂhldfrﬁore the
of the magnetic flo run down the surfgﬁces

saghetieralghe £ %dserbaﬂésor% thwr&gpﬁféc diskacat #eropspiidated due to the
qlgc?ntsg g&%\é'&ﬂ’ t GFH%%%CH&EE‘S 3k heThgreneddy df‘a!n%ﬁsof': the magnetic

onto t etic disks 36 are consol i dat ed
dloes th it ppmotedrietthe ekmnt: ¢hasfthey dummaipbe tsiuglgei fokms 3Gth moisture

Ther e de ation of the magnetic floes Fis

6%{%{)%%%08{?% extent that they turn into sludge

forms Whehnappetié floes F ot thair defiydriiunt bafgprohibtddere conveyed by

magnetic floes F V\Aéfh“ohel r de@yﬁiraﬁ on bei ﬂ pr onot ed

35 oBpECroBion He theo MABAEHFSISKS 3t PBrOoMhPehe Buter-shaped

Ses g@:ts'fﬁ) b 3kendQ, iyl Be R@d bite ok le@pe §£}@§3@(¢A of bﬁth sides of
by t

pers 60 are arranged, ey aré scraped of
acipocipes EStigorhantd beres doand thersdhedrare o e guier-shaped

S5 AR ARSI 00 e Ry S
(BOOenBednve”}&ddl@' thbeogutyirey dsticgsei?, S\dndpearsbelﬁle&arew eonveyers 64
OB Lok PGSR 10 SRS B LR S BB 108 2

t&oﬁhﬁomc&tﬁlgtaqufl oc retrieving tank 42 and
drop into the floc retrieving tank 42. Since

magnet iSinese $be anp@IetiapprieEtied 2pPaaWS &Y n%fct’iﬁi"i*%}éo the present
q{lﬁ%‘&‘%h 215]6 %tdla@ n tgl B o‘é\edgqutnﬁg dtrﬁgmf;xl:rg"\ﬁ@' irsHd3g directly

arrange rect erneath the
pirldelaieaﬂhythe)blundgmaif magdetsck@s%% iit isiposyibledd bhee the niagnetic flocs

TGPRED" ottis Ehaombcriproedak e R RAF UG EN 6,

arr anglmgrefob@f skl dri@ghigaties sédlimetpieesn 481&)etveesqne¢l’(d \tespective
magnet.i c di sks 36 and t he separation tank 32, the raw

vaegetigolisknade apdothe- seppration rté’[’jl@ (32 e 5&¥i A& goes not short-cut
SHfdu ﬁetﬁe 1&3291%? STRIORT AL (s krﬁag%@u& hatksas6 tﬂ%ﬁt are not exerting

exer |ng netic force and overflow into
tmagnghis fdme amfl ewetﬂ,ow irtto ithe posglistt® tThepgbay etns pOSSlble to prevent

water quality of the treated water overflowing into the troughs 40 from deteriorating.
Furthermore, among the plurality of magnetic disks 36 arranged on the
rotation axis 34, the inner magnetic disks 36B are structured as having the same
structures as the ones in the conventional art, that is, each of them is structured as
having permanent magnet pieces 37 arranged on both sides of the disk substrate 33,
whereas with respect to the outmost magnetic disks 36A, each of them is structured as

having the permanent magnet pieces 37 for exerting magnetic force arranged only on
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water quality of the treated water overflowi ng into
the troughs 40 fromdeteriorating. Furthernore, anong
the plurality of nagnetic disks 36 arranged on the
rotation axis 34, the inner magnetic di sks 36B are
structured as having the sam2l structures as the ones
in the conventional art, that is, each of themis

structured as 30 haV|ng per manent magnet pi eces

ther langreﬂdeawrlﬁwwféhdé@k sebstrate 3 Gle- heyriags an 8% side of the inner

%%;1 t ?51% ©SRf Hadhfdnt {en QU P His ?rta{eg 3%' §K%he respective
e hemi's structuréd as having t

petnesh endgnetig aidks (Hoec esth3he fpermancat maggetrrmgm bfﬂng erreeged are

HETER AN I S r—

hlﬂ{é@rma%ﬁﬁ@@ﬁdk@ WiBsk 186HE. cabd) BAaddptiap Hodey lkainb dtinetures to the
di sk substrates 33 of _.the respective outnos ﬁtl
dnagestigdigki 3on 1t Wepﬁfé}bulﬁaﬁéhﬁv {gh&t MALBERS di ?2’3 while securing

%%&gggﬁqugﬁgi made to have nore enhanced stiffness

substrates 33 of the respective 5 inner
rrag net ilc additiks, tBG Bhielding mewberadd, arp grrapisgity fil lnéhmgaps between

stru ture
6%8%)5?%‘{6 0 81' %15 \?geﬁ P% ﬁjt%eoru%rrgﬂ%é Cg& %g%% %gé %d t?’lg inner surface of
$lﬁ£§efplgf@10nl’taﬂ€nb$§s ar'YheS'é‘tb}f ﬁtrhe?p@ssﬂ)lle taqbds;\telnbmagmduﬁ leakage from the
shi el ding nenbgrs 54 ar arran o fi I n the
@@f%%ﬁna%r@gﬁéieﬁs\/@%ap rtO JYFYE 3&3&6 BHTasE MAEARHIS ATKS 36A from
ﬁfke&éfgngécﬁkwg%safﬁgret |BZ thﬁnﬁfanﬁéhﬁifeﬁ‘tc ehdfaw Wtdrhdves not pass
separation tank 32. There it is p035|ble to prevent

werghigh itlhe Dk suyéacks @ﬁiherr@smtlmgtltm%g eagneti¢fisks 364 Ao flow out
Nkt g [

JAE % P BARLIp Pt TR SR ff BB LR gy ot ve

rdeverivedted. does not pass through the outer surf aces of

t he respective ou tic,disks
nto ¢ RBTEstanc g R PR SSiEREs S0 dbn B BBl Gevice 38,
tlf eabeHiNe S reliidRp roglevdehe Haghaicebey at a&ﬁorblb’brcﬂmy lie magnetic
Kg adopting gutter-shaped scrapers 60 for the
$ |¥N|ng device 38, it is possible to reliably
retrie ntion have been
ragnet | G BABRH b paRon EpRRERS oF S pictkd et
aqapbmxmdum dbtanlheth@rp&ssent invention i iomaot dimitekde thembove examples,
et ai t he se

TR B e, QS is b LBFREL O by Y added without
Wﬁmhﬂu@fhﬁﬁﬂﬁMﬁﬂpﬁbSﬂﬂqdmﬁﬁdmbmﬁamlons may be added
W t hout departing fromthe scope of the present
i nvention. 22 CLAIM
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1. A magnetic separation apparatus, conprising: a
separation tank to which raw water containing magnetic
floes is to flow 5 into, the separation tank having a
feed-water inlet provided in the |ower end of the
separation tank for supplying?2he raw water to the
separation tank as an upward flow, a plurality of
magneti ¢ di sks which adsorb the magnetic fl oes by use
of magnetic force, the pl fhIM§ of magnetic disks
bei ng arranged at predeterm ned intervals on a
rotation axis provided in the separation tank and
Hei ng Fubspastic sebhmtioﬂ@pﬂrmms s:unipriisimgt he raw vvat er in
evice

th t t t
et ri ofcEPEREORGHeLY §hiPoey” Akt BEH e SraRguc focs is to flow

RGN ald sepaitatils tadld leﬂg vi fdediatee ThRt providedvindtded lower end of the
dlrectly underneath the respective nmagnetic dISkS

WP ALIQH tank éort wepmwhsfraw W@tqrawt%ieewag% iankeg appigard flow;
the fe%d of]ﬁ':la#r[ytl%tdlé% Whgﬁﬁt adBh s ana%hétﬁchbeﬁﬁy use of

W th res ect O surtaces magneti ¢ di sks and
anagnkiic Knews thi méllI'ahUnOf)ﬁnatghetlﬂvmigﬁk@tbmngi|asﬂ@9ge<hﬁﬂ paedetermmed

BsheR o Ll R el BROPhR T URTE L bEIE sppsantitly

tHaHashﬁkl1rv\aie&ﬁwa«f'dt&f1nrtbﬂwphmylohhmmgnetI c flocs from

the raw water the netlc di sks overfl ows.

The na@n%qtﬁl%wg% yige) whic prﬁmea%éhea&a@rla%él% adfapl onto the
;nmﬂggggbﬁsthe flow dividing menber is fornmed so that

t he f|OM/dIVIdIng menber has a thickness at the upper )
end beiflny t dizidingremembars; hprowideds difectiyeundagprath cthe respective

?ﬁ%ﬁeﬂ ﬁsklg a\%h R d\{\ﬁgg H&Q%f "ﬂ{ne faRxP ter %ﬁf}ﬁlféﬁ fr&nvﬁﬂé fldd-water

ness econes |nner omar S the ower en
2bleBin rTgie amd jefetirectimpaviat nespeca]:lpsanﬁat;eﬂsoﬁthe onagngetyc dlsks and in a
clajml or 2, rein the f ter inlet is forned
ks defin SR Magatting ek vl onger i t he
di r ect iz0phiPbf {rb@eHsObRIVIAA cﬁf?(d)lﬁposﬂ‘lg sl dTeiegépaRation tank parallel
separation apparatus according_to any one of clains 1

tte the rotptign s, whersriregiadgwatsr aenramdying theagagietgitlpeg from the
3§&Wﬁﬁ&r ﬁfggﬁ%%hcagk%@ggﬁogg the respective nagnetlc

I sks an r surtface of the separation tank in a
may such that base ends of the sealing plates are

xed tQ the j pner s rface of the t t nd
b oa Ddbat R S TG S SEREL Y1 BNl
cont actth¢ fiewpdividahe rdinbet i femsd b that the flow dividing member has a
thickness at the upper end being the same as a thickness of the magnetic disk, and has
a wedge shape at cross section in which the thickness becomes thinner towards the

lower end.

3. The magnetic separation apparatus according to claim 1 or 2, wherein
the feed-water inlet is formed in a square tube shape which is longer in the

direction of the rotation axis.

4. The magnetic separation apparatus according to any one of claims 1 to 3,

further comprising
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5 the magnetic disks. 5. The magnetic separation

apparatus according to any one of clains | to 4,

wherein the retrieving device includes: gutter-shaped
scrapers, each of which being provided, in a formof a
gutter 10 extending fromtheldicinity of the rotation

axis to the outside of the separation tank, between

two adj acent rotating nagnetic disks just before

ent eri seplingeplates wae aded ﬁmﬁweetnh@eaphqraleémfa@rs Phethe respective
utter- r. r [ e t,S..1) r

sl 33RP R 3R SiBL o SRERRD B fh bty ARA hat base

eagnef the sHalikg pldtéharer fxkel @r thienaderusuyfacg of ahe sepiavation tank and

scrape of f. 1the magnetic fl ges .adsorbed onto the

ShieRLES O5h prel PAGTAE &5 BIRECS ZRHS SRt o priperal surfaces of
deving@fetildikisded inside respective gutter-shaped

scrapers, each of which conveys the magnetic fl oes

bei ng scraped off, dropped and accunul ated i nside the

gutter TT’IQ Q’H%eﬁg rs@ﬂaﬁﬁti(grp aﬁ;th‘?atgytagéd}gin%ftote{?ﬁ' SEPEf 8l 1 to 4,

fank.

wherein

the retrieving device includes:

gutter-shaped scrapers, each of which being provided, in a form of a gutter
extending from the vicinity of the rotation axis to the outside of the separation tank,
between two adjacent rotating magnetic disks just before entering the raw water from
the air, each of the gutter-shaped scrapers having edge parts in the upper ends of both
sides contact the surfaces of the magnetic disks with predetermined urging force to
scrape off the magnetic flocs adsorbed onto the surfaces of the magnetic disks; and

conveying devices provided inside respective gutter-shaped scrapers, each of
which conveys the magnetic flocs being scraped off, dropped and accumulated inside

the gutter-shaped scraper to the outside of the separation tank.



