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· · : ·" .- · · clectricel disc;harge ~ by an ol~cal' discliUSe im.chine or for · 

.. ·.· . . . .. · ·cu~ w~rk or Inn~ w~~-to ~t ~~:by machine tools. · · . 
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· . " ... Hitherto~ &..e b.Puri~es -~ch ·: u · susPeiisions ·.(colloidal.. 
substa.nccs) c:O~tainOcl in liqu~-: haw be~ removed by a· fil• using a 
filter· ~er or filtci cloth or by. a··pre-'coat filter coa~ed with a filtration 

· auxiliary. ~~ · fine llripurities such ·as siispe~sio~s are, · .howevor, 
immediately adhered to the .filter and accumulated thereon to increase a . 
flow resistan~ of the filter,; for which reason ~oval of the :impurities by 
the mtcrs are"~ften ~ade impossible. '!-'ithin a:•Ort .tjJlle... . . .:· . .. 

~ · :Therefores· there were disadvantage.s·tbat·removal process of fln.~ · : .. 
impurities such .as SUspensiODS by mew· Of a filter or a pre-coat filter has 
to be discontinued to exchange the filter paper or filter cloth, or to pre-coat 
the fi:lter with the filter auxiliary every times. 

·According to ci~tances, fine impurities such as suspensions 
- · may be removed by using a Sc:"P.en or a strainer. In· this c~e, however, 

clogging with the fine impurttie&e appears soon to increase the flow 
resis~ance. thereby making .rcmc val process of the impurities imp_ossible in 
a short time, for which reason tt is necessary to discontinue the removal 
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· : ·. ·p~e~ o~ the fiDe ~~ties; for cleaning the screen or strainer every ·. ·. :. times."." ... ·. -~ .' : . 
>~:. ~ .. · .. ·.: .· .. _.=···:.:,~:As ·~en~ed ·ab~~~, ·i:Ji ~c. conventional impurity·removing ··:r .. ·~··· '• . •'. • •'••. • •' . -.. :· · ::·: .. : =.'.~:i:~· ~to ~~-·fb' ~c impunti~ ~ch ~ suspen$1o~ ~the .. , ·:· ·; · .(: ·~)i~ 'it ·is. xi~•alY· to dis~tip.ue tbe·removal process frequently," for I.:··.~~-.: : .. 'Yhi~::reis~;i :the.re:·ln?: ~~~~ges'. in. tiot. o~y ine~~cy· of '.the .. I· } .. ·, ·" ·.:::·pr~s .. ~ ~ut -~o::- compµ.~~~··. tiJD~11mfog ·an~. inconyenie._t· · " . t-~ .. ·":_:·.·.-..::qpera~~:s~~as."~~-~( ~e:fil~~pap~orcl~,~-~atin8Vf.i~·-'. .· , :\" :. i.-~ ::·"':-·.:~ .. :=;·:~:· :fil~~.-· a.uxili'1')'· and "c;le~ .tile ~ or'·pun~g · ~t;als •. · .. · ·=.· -.· .. '~ : .. ~~:: ·:· ;··.·-~~C?Ul&Jlf., upor(~s~sem}?ling the fil~ (apparatus), inany pro~leins aio ·: .. ...-.··:·; ·.: -~:::.<·: ~-. :c·~~-.n~t .. ·~1.;.~ 1~ ~-"~tin~a~ ~f t:he ~punty·r~Ovins· ~- ."·.:·:·::: ... . '.~.L:~~'t--~ .. : ... ~ ·qu~ :aiso -~ .mere~~·-.?till -•~. ~g; costs o~ .. t:h~ !lnPuritJ. :·. · · ... · · ··-. · 'f. ,·.. ,,;.· .... •• : •': •• •.. .:. ... • I • •• •• I• :· ' • , • I '
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· · · '·. · " · · .removing ·system.. · · ·· .... .. ~ - · - - . . ·· ·· . . ·.; . . . . - . ~ ;: ::::·. ·:.: =/;:-: ....... r .;.1n·.-. addiuoii to ihe·: ·at>ove-~tion~cr.·m~~ ~~·\ ............... · .. ~ .. . .. .. ... .. . .· . -r.r ' . . . : ~:.: -~·· ·. ·n.&sne~ ~ch u:tc~e h&ve:-1so be~~~ tQ magneticaµy·~<tsorb-and ·. · ... ._ )_ :. ·::·.~:-~ ~l'~ti~ such~ ~p~~ ~liquids." Since, h~~er,· . : · :_ · ~ .-.. ; · :-_ .. ·· ~agnets· &uch as _f~te ~=\JS~ ~hiCh .. ~ve a magnetic ~ of 1200 to . " .. · : . · _.;_·. · .. "4Q~o· s~.s~ .. 'P.ie remqyabl~ ~puri~esJn liqui~ by such. the ma.Pets ... · · .... · · : .. ..,: · : ... ._·"WQ\itd:. be' Only the ·magnetic ~spensions.· such :as iron. or nickel, but non- · · · · ~.: ··. ·.· .. niape~~ ·~~ans such·~ 'carbon ~~'oils.:are almost wircmovable to . :· .. :·.- · .. : ·:-.~~e ~ii the·~ed liq~Cis::· ·· . · · · : .· · ·. ·. · ·: · .·The residu~ non-~gnetic suspensions such as carbon and oils . : :-· ... :· : i~ the ireatecf liq~ds cause· problems m 'i:>.ollution and conuption lUce)y to. - . :· .. . : : ·. perate -malodor and oU,~flavor, thereby deterioration of the. work . . . . . . . - . . ·. · -·env~cnts. · 
Jf the liqui~s containb'g such the non-magnetic suspensions are · · · &charged to sewage or rivers without proper trea~ts, then the · · · · . · J#Obl=D with; environmental pollution are caused~ for which reason ·it is · ~·- . · .:~~aiy: ~ sep~y p~vide ·waste~liq~d trea~g- ,yst~~s, .. thereby ··. · · .. · ... . · increising plant 8nd ·equipment investments. ·· · · ·:~ · · · .. · ·· · · · : 

. 'FoJ:. disposal as mdustri~ waste in open-spaces near the factory~ it is necessary to keep a vast disposal space due to a large amount of the waste. Relying upon disposal bictder rais~s another problem with increase . · in the eost for disposal. 
If a treating object is a \1Sed electrical discharge working liquid or a coolant liquid, then the magnetic suspensions and non-magnetic 
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. ~om are ·+nciuded' · ~ · impuri~, . ~ wltleh t;eason effecti~e 
~p~~~ for the· ~cbinms ~~d or. CQolint l.iquid arc also ~~lucled .. ", ·. themn~ The remov81 of thesc•·impuritie$ mam· th~ liquid available 'again : .... ~ Is .. an· . ele¢trical 

01

.: ~~-·~·cjihimg . liquid or. the . ~lant liquid. . 
• .:: ·.; :~: .. ·:::.:. No~~-clinl, 110 re-c1~.W.S;pi~·~ reSOUJceS. . . ... . .. ·" .. 

·-

:·:~ :. :: .. ;· ..: ... : : ..... ~··p~ent bi+.has,.eo~~uctcd:·iD~n&i~.rei~ .. ~.Q . 
· '..'-. :: .. ::-.- ·.;._ . ._g.ucptic .adsozptioir. ~"tine· impud~t:sµch'. as .. :s~~OD$. ·by ~· : . . . 

-~( .. :.::.
1
• •• ·; •• :·=: •J1iets.-~·q~· ~: 5'?1~ ih~ ~ove-~O:~~d p~ble~·'Yi~,the·prior:~::. . . :- , .. · · · ~;~. _/,: :.~:·. :~ ~· ... ~~- ·. ~~;iop ·a -~. · and ... :· .. ~.·. app~tus" · for · map~~)':· ·. ·. ·· ·-. ·:.· 

·~< .. :· .. :. ·:··-'oma."""·•d:treatiq · · ~tios.·ui u· uids:'°.remo.ve· the • .· witics' . >.} -.~: ·•· .. ·- ,. '• ~ .... ·~ . ... . -.P.. . .. .· q . .. 11l;lp . . . ..•. ::/~. ·.'C :· ::~ th~"Uquids ~-~tioited ~.Jap~~ ~~~·.l'•en~ ~~~tion·:·: :'. ·:_.:.,._:.__· -·:.-.· .. _.,.·:~. ! · ~N·. ·:it! .. ..,1195 . .. . · .: . · '·" . . : ·" · ! .- . :· .. " : " " •. · . · . . . ·" ·" ._ ·" 
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0 I o 0 : : 0 • 0 .'. .. : .... :·· .. ~ : ." ; . .-· ·~•ely, ·m ~~au~ with·,.this· .. ~vel~~ im~~·remoying :.- : ·· .. . ·: 
~:-~ :> ..... ·~· )i':~ •. ~}~9~ .. :~~diD~.':~j)uri~.:~ . .'~.·.,~~:·~p~jo~·or·· . . ,._:· .. :/ J· ·:·. ·. ··~~P.~ ... ~~~ .is fl~~:-~.•: .. ~~--~~~·~~ ~a~eUc· .:·· · :: "..: : . . :~ .. · .. ··fmcer-of· nof'l~i tha:n.40QO gauises .. (prefc!rably:nOt··.~ess than l2QOO.: -... · :·· ·:: :·:.· . •·iwses) •t a ~ i&~ of 9.oj: to ·~.1~~ &~ .. that :the ~1.µ'ity COD~D!~g " . :.- ·.:: .· :. ~~4 is .. •d• mm· COD~ ~th tJiC'·D.gnet.f~ 0.1.· ~ 18Q ~u~s, :· ·.~ . -~ ·. ; · ~n.'blY:O.OS to 60 minutes), thereby' "using a,m~c agglom~n 

>. : : 'of .ihe n~~magnetic ·suipensions m·.,cCi~atiOn 'with .. the map~tic 
·.. . : · . . : •, .. s~cnsi~'in the liquid aS ·core ~e$, teaulti.ng in mapetic adsorption 

,. . OD the.mai:nets ~' reiDCw.ed -th~f. .. : · . . . . . . 
. . . ~or ~ · iD.ipurity remoVing .s~tem, rotary plates. are fixed to 

.. oj>posite euds of a rota.I)' shaft:pro~ in a ~petically agglomerating­
aad treating taiik,' and a plurality of magnets havfug ' magnetic force of 

· not 'less than 4000 gausses. (pref'1'ably not less than 12000 gauss~) are 
. attac;hed at a predetenninen interval Qnto entire -regions of confronting . 

: · ~ . · sides of the ... ~o .. 1otary p!Jtes. In this ~a.s~, .the· plural magnets are •P 
.,.:: . . . . ~ed -~.'to ···~gncti9 pole pairs, So fl!at the plUral magnets on the .. -

:.· 

·. 

one· rotaiy plate foriii'malnetic pole ordeis of N; N~-s; S,- N=i N, S, S, ..;v,hilst -
the plural :inagnets on the other rotuy plate form magnetic pole orders of S1 

·S, N, N, S, · S, N, N, the~eby causing the magneti~ ag&I~ation of the 
-DDll·magnetic suspensions in cooperation with the magnetic suspensions 
as coie particles to fonu a magnetic fiold for mapc:tic adsorption onto the 
magnets, whereby the magnetic aglomerates adsorbed on the surfa~ of 
the magnets are peeled by scrapcn which ·arc provided adjacent to the 

..... 
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.· surfaces of tile magnets fixed-on the two ~t~ pl'1;es in o~der to remove 
. ·. . . ... ; ... · ·. . ·.· ... .. . . 

.. · t.h• ~ties m .. the ijqmds. · · . · .. . .. · :, . .. . ;. . 
: .. - ·>":· ~!in,- -tbeieontinu~us 'in~estigation~·qf tlie ."hn~rity· removal .. 
· tecb~q~ ·.iii : tlie liquid~(' :.mention~ :hi ·1,~;p~e.e ii:id-01nz .. Pa~t .. 

· .. : :· P.U~~tio11.No •. ~6~1119s, the.·~uciwing·:·tacts :._.fo~d. lf di~ ~~c. 
t:; . . ::force·Of.the magnota,:the.~OW.·rate·ofthe-liq~;tbe tiin8 of cimtac;t of ~e 
~ ' • ' ' • I • ' ' ' ,'' • • ' ' ' •, • • ' • • i · : ! ~ .. 'liquids'· iidth . th~ m.pets, ..i.:aJl~ tlle · magnotic .. ·-pole ~~t· of . ~ 
.., • ,• f' o I • I '1' 0 I o • Io•, I I • 

(. . . =·:: ~ :"'n;iape~·"~ere~s~t ~er:.tbe ·s~ CQD~tiQDS· u·JD.~~d·•~e>~~. then.. . .. ~ 

1· ~ ·: ·:. d~· the.·~~ ~tes'O~tho imp~~-:~·-~o ~.apart ·~f· · ... · 

r ': .··. ":·~e~.no~-~· -~~p~s· ;is·. ~ot .. involveci.'..·ill~. ·.~ "~petic:.... . . : .. 
'~ .. : ... · ... ~ .... a$81~~: In~ ·~us -~ed,,.~hils~ ~-.··.~~ ~·-~ ~~~peti~~·· .· ... ··< 
.· · :.{ .. · ... s:11sp~J1Sions"~. ·~~ .. :mapi~ticilly .~ .. ~ nor ·-~~ved'..'into the · : ··:.-' 
.. >.: <·mapeiic ~. ~by·rpi~ .jn ~:·~~a~ ~g-; ~ul~g : · _ ... ·._ 
:. ~· ·in .. detaioratio~fof--~:ofj;lie~g-liqullL''..· .--'.". ·. '. ·. · . · ... " : · · ·."· 

:.· ·; ::: . · .. ·:- -~· :· ~~inglJ. ·it ii .• obj~ Of ~.P-t ~-~on~ Pto~ ~ ... -..~ :· 
~/ ·~., .. ~ ·;· ..:.· ~~t)D.g .. p~·capa~l• of ~pedi:aUy :8.ai~~i.'all tlie mpuritioi :·: ·. ·· :: 
.. ; :· .· · sucli as ~tic·· Siiip~ aiaci non-magOene ":Suspenslcm$. (~Ioids)- . -. · -

. . . ... .. . .. . . ' . . . 
:·· ·· ·iii$~ ~-.liq~.to ~p~~y:remove the ·s~e fr~m !Ji~ liquids · 
~ : ._without ~con~.Uon of the ~oval treatment of the.impurities such as. · 

. ··.. · :: the·map~~pensions aDcl ~-mapetic·sµsp~~·in.the liqui4s. · · · 
· · · .. . . · :· ·. · It.~· ano~.-obje~. of ·the present. in,"ention to provi~ a. treating 
. · ... . · : . appantus capabl~ Of ~cing· ~tial and .·ninn;..,:g costs for · imi'urity~· 
.. - ' . " re~v&l process' ·.from ·a_ liquid without discontlliua,fion .of the removil 
: - .: '. p~o~~ and·wit11nor ezchangG of filter papen:.or i;ilter d0ths nor.cleaning_ 

,. 

.. . · s~ers evmy.~s. . . · : · . 
-. . It i$ a· further .object of the -F,eS~t inve.n~on to remove 

~purities . from 'waste liquors such as the used electrical· discharge 
. . maclJjning liquids and CQolant liquids, which are ;hard to be treated and 

disclwgecl.': and also which require costly disposal, and to recycle the 
· · electrical discharp macl>ining liquids · md c:Oolant liquid as the treating 
. Uquids fot effective use as .resowces. 

' ' . 
. It·~ a.~ further object of .the present invention to separ~te .. 

. :-.. imp~ties m: iiie liquids and eliminate the .liquid "frqm the iJXlpurlties ~r 
collections of lhe impurities, thereby to largely reduce-the amount of the ·· 
w_._., savo the disposal space, curtail the dispoeal cost, and to prevent 

· · co:rru.~on of .wastes and generation of odon for improvement of the work 
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·~:·.- ~ ··.· "'·impurities:mliq~·~:~~~:~~~~u·~.ch.~.in .. 
·."!,~. ~-: -~~il'C?~~~1'~-~Jixed·~·.'~te·en4s.of.8; .. IQ~~~-~~ina. 
~-~~ .-_· .~: ·: ··.:mape~y.agglo~.-~.~~·~-~ .. ~is .. ~tedwi~. 

~7.: .=~ ':.: ·::~::::t~~~~i~~~~.~-. 
~~ .. ~-.:~ .. · . : -:· ::=~bap~-~- ~~: ~- pl~lf'~f·~~ ~~-.···~:~ ·Q!.~ot 
.. ·:.; ... . ·:. -~- ~ le:15·~ .. ~ .. .sa~es ·-~~·at::~-~~:on:entJre:.~gi.o~.o~ ... 
. ::(::._= .:... ·. . confrq11ting;.~d.es c(."~·.yokq:So as)o ~:~1xnaptiq·n~kf~ by a.: . 
~.~::·,. .·: ~~*-f3~:~~~~.q;.e~~~~8·~~~i~e~pets,~~ 
·· ·· · .. a ·m•gne~c ·~ozptiQn m~-· is .PJ:?Vi~· fpr.:~· tJir9Ugh :tJie.· ·. 

·· .. -~ :-. · . ;;. -~- "··magnetic.field.· ·ai a;,:~: r•·· of·.:0.01.-:.i:Q~ .. Q~l.inlsec1;4 -llqUi4 :c.oniaining ... ·· 
:. 0 _; 

1 
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· ~:.. ~.-.· ·. . .· .· imputj.tiel"· su~:.~ ~~~··~~~ :~d~~~~~tic: ~~o~, .. · 
: ... ::· ... .- so aS·tQ ~ ~ inip~ty·~tdqing liquid into. ~tact with·~e magne~ 

· for O.QS to 60 miau• ·m. o~~:·.i:ele~ -~· (>f ~piked ele~ of the 
' o o ........ I •'t " • •o 1' 

:· •.-;. . 
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non-~petic supensi~ ·~-:the liquid t:o" ··pro~~- Wlp~' ~ectro~ 
-which. ~ m.ap.edcally··, _gomera~: .. · tO~ther Wi~: ·the· magnetic 

sus~~ns and a~orbed. 011.lhe _m&gnets, and a~ me~ ~.pmvided 
for 'peeling ~ migiietic aw.ates. adb.~d on·~ the sUrfaces of the 
·niagiiets. . . . : . . : . . .. . . . . : . . . . : 
· · · · In the apparatUS :f~. magnetically ai&iomera$g and treating · 

impUri~es ~ ·,liquids ac;coq. to the. ~vention, . mapets ··having a 
· · · mapctic fo?ce of. DOt less tQan 12000 ga\isses are -attached to risl[S · an 

effici~cy of removing the QP~~. 
. Also in the apparatus for magn~y· agglomerating and 

·trea~ µnpUrlti~: ~liquids. according~ the ;iiiVennon, ~e pl:ural"'magnets:· 
attached ·at· the intCival 0n ·the en~· su~ of ~c side ... of ihe yoke 
attached to: the side. of one of t.he rotary Pt~teS and the plur~l magnets . 
attach~d ·at· the int~al on· the entire surface of the side of the yoke 
attached to· the side of another of the rotary plates are so arranged to form 
mapctic pol~ pairs for fonniny. a magnetic tiold having an interactively 
enhanced mapotically agglom.1;.rating and treating capacity thereby to 
~rise the. efficiency of remrJving the ~purities. 

Pases 
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.. 
. :· · .:: · · <··;· ."..:··. ~-· .Ais~:.:.hl..'. ~ · ap~~···.b.·· ~~callJ:·~gS,lo~~ung an~ 

;: : t:e. imputj~ ~ "liqui~~~ ''? -~:-iJtv~~on~ ·:a pl~fy of the~ 
: : ;·-.: .. ·~~~~atta~~t.·~in~"·~~·~~s~ceofonesideofthe ··:yPb"atta~ to'. one"~f . .tbe·~·pi..tes· ~··~ged ·to·hav~ a magnetic . t·~·~;.:: : :, .. ~ ·.Poie·~~.~·N~~N;:~~~N;'~!~:~;~!·.~t:• ~~tr.of·th~_oth~ ma~ts .. ,.":-": . ~: . ·. attach,~cl'at·~:mt~ ~ ~·enttte smface e>f ~.o~ Sl~ of the yoke ' .. 1 • ' • • • o .. o I ' • • • • o • • • 

• t::;_-.:--- -~--~ ·: ... ·a~d·~ ~.:o~·:~;pl~~:are:·~ to.have·a_ma~tic pole.· . f ....... :-. ;·.!: :.Ol'd#.~:s;_.~ •. N;··~~:~~ .. s, ~~·~.-·~as'·~·~~ ~e.magueric:1191e P~ .... · .... ·. \;~:·.: ··,: .... ·~~::~g·:a ···~ap.~~~fiel~ ·.ba$g::an inte~vely .enh~·· ... · · . :\t. · : : .. · ·· m&Pt1Cau1 a8sl~tis\s~·-.ci ~··eapicit;·:tc)r:fmtber- rising· the··. · ·::~ ·. • ·:i; ·=-.·.·. ·emCi&oey·t;fiem'o~·the ~11·· · · : .. ·.:- · · · · ... · · · · · · .:· ·. ~;~.~: .~/ :~ .. <·· -~.·.· .. .- :< , . ._. : .. :·::: .. :·>. ·i ..... ·.· .. ·~:.~~: .• ;:·· .. ··.::· .. \·:· ... ~:.Y ... ·~:·· ... · .- .... ·:·· .... ·.: . . . ... . .... < .. .... ::;-.. :,:··. ·: .···c;f·~·cfiptjm'•°'"'"»tnn•-- .. ·: ·: · .. ' ::.-· .=· ...... _: .. :. ·.. : :.;_: .: .. ·:~-.. :· .:~. ::-..;~.: ;.piMim: j.·· is ... a· ..n~~ &hMvi,,.,. :~...:tionaf .nri"ci"''·s~· of. the... · · ·· :··: .. "': :.· ·. · .. ,.:· · .. · ..... --- · .. - 7~·· ........... ~. ~~~- .. ··-:- .. ~.. .. .. {~~! · .. ;·.: .. ·;·. <'.ippatatui roi·mapetiaially -~·-~--~tiD.g .. ~urities.iD liq~_ ·· -... · ·· . · ... ·· .. "th ...• · •.. . ·.:7·.. . ...... . ·.: ~: ... .. ~-to e.pres~~?~· ·.· ...... . :. .... . ··. ._. 
:· ·=

1 
• • •• • • • • •· • Fipr~ ·2 is a:·scbematic GR>Ss.:.~ side·view of the main part. 

-~ :: .. ·":- ~: · : ~.~o ap~.for ~pe~}' agglom-~ ~tmg·im~ties in .. -_.: .: · .'" < · ... liq~: ~-i0·.~ .. eiit of the preieiit invention. · : ·. · . . : .. : .. ':.. .. . ...... ' . . Figure 3 is a ·traam=ti.rJ sc:hcim.ltic·cross-s~oiial plain view oi ' . . . .• ·:~ · .. ~ / ... . . th~ aP.P~itus' .for.· :mapeti~y -~era~ and treating 'imp1¢tics in . :" ... : . ·. ·,.liquids·sh~~.Piguia2. : .. ·. •, .. · . . 

.· 
: ··-:· 

.• 

·.·· 
• .. 

... 
' • I 

.. 

·:··: · · . A preferred embo~t of the· .. present .invention will .be 
. .~scrib~ iJ?, detail .with ref~ce1to tho ac:Comp~ying· drawings. -

·.~· · · :Best Mode$ Fot Can;yjvg out lbl InvcmdOD ~ 
. ' . . .. . .. . As a prefe.rrod -~i~ent of the apparatus for m~gnetically 
· . .: agglomerarmg ~ troi.ting impurities in uqUids accordini to the invention, 

. there will be descn"bed an aj>paratus for treating an oily waste olecttical . ~=· maChining ~qum:· Con.raining mapetic suspensions (steel ·. powdms) and no"n·mapotic sUStpcnsions.(qsrbon~powders) aJ impurities _··wbl~·are dliC:harged t:om·macimie tools. · .· .. · · .. · .. : -· .... 
In Figures 2 and 3,· the apparatus for magnetically agglomerating 

and treatin1 impurities in liquid& according to the invention has rotary 
.p~atc.s ~4a, 14b med to opposite ends of a. rotary shaft 12 provided in a 
· magnetically agglomerating and ~ting tank 10, and magnots 1'6 attached 
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-~ :·:··.~> ~ .. :·o~~:~Dfr9.~tiPs.:.~~·~9f ~~----~- ~taty-~l~te~J4a,.:14b~-ln this ~e, the ·.:. .. . . ·~tijvidl:la! ''co~ting ··ud~ "'"o~ :the two ·rQfi:ting· plat~s 1~ .. ~4b· ai:e .. · · .. . · .. ~: .·. a~che,ftQ the ind.ividual Sides ~fa U-~haped yoko.18. ~plurality of disk-·.:.· ··~:= .·:· . ~~!maPt$"1~ -~vmg a:•etic ~o:~· of.~t-1ess_than ~gausses,. : .. ·: ~i · ~· ··.'p~iyJ~ot l~Jhau l20DQ.=·:~u~·· are. ~ounted at. a predet_ermined ·~< ~f .. ·~· ·mtel'Val ·on the si'*-·~of 1hc:U~hapecfy• 18~ A.~qn ... magne.tic· adhesive . . .. .:~~.-;: :~;f _ ~i~: ··:: p~·: .. ~~rP.r.·. ·~-~~·s~i~~· ~~-~~-'.~. m~otS. ·~ s~dwicb:"the.. . 

l
··t~ . .' .~:·:· / ·.~ .. ~~ ·'.~~· ~~~~ ·ea~·:·~ .. ~e· -~~ .. ~tes .. _14a._ and ~~- ·~d '.die · . . . · · " . ..:. .. ,t,· .. ~adhesive plate.20. · : .· · ·. · ·. ·. . ·. · " · .... · . . ... . i~~~·-~~r;~~~··\>/:_ .. ·.·:"·:;·: ..,:.~;~~:1~~~-:~·-~ci~.:~:~ ~t ~~tion, tliere u.e·. : ........ · .. : : ~-=· :·~: .... ::· ... ~ useful "'pOrmaue.nf.:maon•n!':JUdi "u ·a:tWrire: 11u1.irnet haviXJ.O-.: a. magneti~ . . · : . · ~ .... :.v.••,i.•' o '" :. ,·;.. ,'', • 'o •••"'•.,I~ ,'f ,, •o• •,: •",• .... • .. "• .. ~,I:,' p . '"• 1 •' • •: • ., ,.~·.-5·~~~·:.;;::'.< fo1i;e .:m:not'.t~·;~ ·4QQO. ~·;.8'14 pre~~ly ~ Cf.l'th-.mapets .. · ~~!·.: 1tt.;-~ .. t :··.· •• .. ~ ••• .,, • •• ~- • • .. • :· •• • • ... .. • •• • '.: • • • • •• • :'..:;·:~~-:·f .,~".a~·~~·:·foJc:e .. 9f J?Ot .. ~ .. ~·· .. l.~.~~s. P~~lY,: .. · · ... :.· ·. =;·:~ .. ·:J3 _-: · ··:·_·5~-·~balt :·.b.ased ~·.~· ·~. •ets..;. or·· ·n~.dymium~n-bQ~: .. : · . :·· .;,• 1 ,,_J I • •• ., • ._ , ., •:' • , •• , , r .. . ,- , • • •. . ·::·_', ;.,: ..... · .~· ~b~· · ~ · eartll ·:-~et;S• ·are· pre~e~-.- ~trQ)>1c: neo~:um-~n- ... . . :' _.: . ..... ; ., bOioa ~~ed· me ·eiirth mapts. ha.vfng a: m.sneu~ fotce of not-_less than . . . .· . ::·: ·/: :: , :·2.0Qo ·ga~~· atC!. Optlm~·."Furi-her,.· ~ ~e.m.agnets 16,."electromapets · · . ;f·:~:}·: :: :_ ~ (~1~ ._?, ~~: ;~~ b&{~"tab~e lns~cf of~~ ~~ -~~:· ~\>O~~en~oned :· .--:: . . ··: · · ·.,,. · - ·permanent ~ts : · · · · · · ·· .. ~ · · · - · ·.. ·· .. · · .. :;:., ... ·~>~· · : : .·· · ~ ;_:.:As· ~o .~--~ .. tit: t=. ·~~t 16~ polygo~il sbaP.e~- .. ,~ ~- .. ·. \~ ~.: ··~ ~~ are av~le ~d .. of the ~k-shape~ ·Th.e·proper si2;e is :hi the l. : '. · : .ranP.. ~ .l ts;> 100 aJ?-2• The proper -tliiclm•··is: in the ·range of 0.S ·to· 3 cm. 

1
1 
•• : •• -.nc·-prQper'number in use:js'4 to 300 wbiCh·i.re.arranged at·an interval of . ·:· · : . .- 0.1 Coi ~ .. ? cm. . .. . · , A plurality of the .magnets 1(;· are attached on the sides .of th~ u .. f . · . : ·~baped yoke 18 so that, as illiistrated in. Figures 2 and 3, they ~e attached. · . · · on ·the sicteS of the U-shaped yoke 18 provided onto the rotary plates 14a, 14b, so as to have a predetermined interval -in the form of .a merry-go­ioUDd fashion. Further, as µIustrated in Figure 2, a distance between the . . .. 
, .. · c0nfronting ~ of the 'n:iagnets 16 F.OVided on the sides of the U-shaped . ··. :·. · yo~. l~ i~ ~~tainc;d in ~.e _range of 3 to. 2QO m*1 to produce a magn~tic · ' .. _. ·. · !Jei.d ·~ · fO~ · ma~c agglometation ",t.reatme~t ~1 the .. imp_uijties in the . .. .. 

~· 
·waste liquor. ' ·· 

· For fOnning the magnetic ·field 22, the magnetic poles of the plufl:]. magnets 16 attached on the sides of the U·shaped yoke 18 may be in the form of (1) random arrangements ·of S pole and N pole or (2) 
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Full Jn# UllWadoD of abC ari&ioal s~i= ot1c:t/1W1/0tJ797 (W09?/l3696) ;' . ,. : . ! . . . . ., . • .. . . . . 
";,..• : I . . . ··.·· . 

·· ·" :ai~ ·ii?mig~t of ~ .. pole~ S p~c fuch ~in. the order of N, S, ~ ·.~ · .'..: .: .. N;;~~:~~y,~·.Q.) .~ m8"eti~ ~1~ ~~ .o: ~, .. N, .s' S! N, N, ~·. S .: .. ;· :~· .:. enablea to:jn=asc:the ·maptic:al.l7 agglo~~ting ~~~~g·~apabil1ty .. : .. >· ; · ;.v.i;.ti)=:~Q,,tttw(j:~~~w~~ ~~·amngeD)~tS.~(l)·or (2):· · .. . . · c·: . .''.~;; :"· ·::l: .. j· ;:, . :~.~·plural'map~·.~6 a~~~·QJltO· the. yo~e 18 ~OD L· . . ;!~. · :t1ie .. one.·ro~·plate i4a ~·.die· other magnets 16 -~ed on~~ yoke·· , .. • , 1 ••• • • .. : : • , • • • • r , , , , 
1 '~?." ~;: ·: ~ ~'·'~~~·th~ ~e rol~·pJat• 14b aze.~~._to form su~ opposite . . ··· . . ~·.~ ~{··.:~.~~.PD!~:~::~ in·e.~~ .pole«,:f ·".11 the ~gne• '16 on~·~. is .. . f ~ ~;r ·:· ,.:'!~r~·w.~~ ~ ~~~c~~1~ ~:th• ~~ .. ~P":~6 ~ ~.other ~de. .. , . . . ·~·-~:'. . .-·1.f·~.1'91~=-=~f~.~o.f:be-~ly~o~gan?.~~~ .· ..... ,; ". . .-~: ·: .. ·:: c;ap,al?il.U1:up"to e~t~tbr~,·tim~ ~Pet:~ tbe ~~~nts·of Ci) at· . : :: . . · .... ~/:· .:~(2-j:.!==r~;.}: .. '.:~: ... :r .;···:. ·:·"· .·:., .-.; . . ::.· . . · . ." .. ·· :· .. ·. ·-. .. ·._:· . ... · . :·::··:~\( ·:-. .. ·i :/ ;c..:, .. ···:.~"~·plUnl:ma-. i6 anached:emto·~·:yoke 18 proVidod·ma · .. · . .... :;.~ .. -.·.:: ·. ·~· "tiie':-:TC,wy"»Jate '141.: are 'Uranpd bi-~~· f~ .of mapetie pole Ot~l'S •. . ·.. , ... . · .. :~.~:· ~ .... ~ of·N •. N~ :s,:· s,'· N,· "~~· s,. ·s· 'wlinst tbe othei"maluets 16. attached ~o lbe . · ·. , yt, 1 • • ,I 

1 
0 

• • • ! · ~.~ .... ~\":~ · :~.)'~~~~~ ~~ ~ ~e .~~rotary pla~ :l~ ·are ~a~ in.~ fo~ .~~. :· · ·, · ~·--: ·. . ·: tha. .. =.p• :polo w.d~ of. S,. S, N, N,· S., S, J~, N, so· ~ to _fqrm . -.. · .. -. .. ·.:. ·· .. · . Bi~nl opposi~ ·~gnetic p~les, thereby 'to ... in_e the mapeticall)f . . ·. ~:: ·... aUI~•tini and· ~·tin& eap-~ilitY up iO• about iix .mnes ~er th~ .the : : ~ :. · .·. ~~~~ of'(l);or (2.)~ ... .: · . · .. . : ~~- · · .. · :. · .. . ~ . ·Jii:tb.e iiiven.tion,. ~inlet of the mapietically agglom.eratm.g ·and :· ... ~ .·.: . treaiuig tauk'1Q is 'eonneC£e4 to ~inlet ¢pc 24 for ~troduclng a.~te . .. :: 
: .• ·-:.· :'.:. = ·eiea;r_ic;il ~cbarP..machitlmg liquor wblCh· is discharged from machine : .. ·.. toOls~ ·an~ ~···magnetic ~uspcnsiOQ and· non-magn~tic suspensions.. -· 
· .,: .i · :n,e-_ outlet of the magnetic&tly agglomerating and treating ~ 10 is : ;_ · · (:9.miected· to an OJitlet pipe 26 for discharging a coolant liquor (treated ·. ... : : ._ liquid) ~ whic:P impurities have been··removed by the magnetically 

· · .aggl~~~ an4 treating pro~ses. A scraper 28 is also previded ~jaeent. to the rotary adhe&ive plate 20 to scrape magnetic· agglomer;t.tes 
·30 adhered to the adhesive plate 20 'from the plate, and a discharge tank 32 
is manged adjacent to ·the &r..raper 28 to discharge the magnetic · aglome~tes 30 scraped off by the scraper 28. 

- : A. sprocket 34 of the rr>tary shaft 12, to which the rotary plates l4&i 14b a.nffilcdt is connected to a motor 38 ·via a· chain 36 •. By ro~ating tbo two rotating plates 14&, 14b. tho plural mapets 1'5 mounted tbercon. ue also rotated. 1be two rotary J=•lates 14a, 14b are preferably rotated at a 
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rate .. c;>f·Q.l to SO~ ·per ~ute. . . . . · : · '1;11~ ~ rate o~- the ~re· liquor 90n~ainin~ µnpurities to be . ~eti~y ·agglo~ted ind treated~ O.Ol'to O.~s~ If the flow rate :. . :.. .. · is ~ss-~ Q~91m1sec,· the~ effic:ieney: is to~.: low· as practical, C'Yen ~-!~~-. ::, ·:=\.:~ ·:: ·: tr~tile ~: ~pijCt ·-io the··:;;o.euc··.sto~il process::lf: the flow · -_ . f . : . ;. : . . -.:is;~ifo.~ ihe ~-~·Of _die'·,lftstO· liiiUor is. ~-hiih 'I),· •. ;·;·=·· . .. : ..•.. effect.q>.e~pe~~-o~~~p~s. , · ·: . 

I
·~:~:~.:.~. :.·! :.~ :: ·;:····.·.~·-.··~-~c·.~amera~~.'.P~· iS·~ ~ut by, ~ ; .. · :1. -~·. ·· ~jnJ·~~:~·agn~ts .. 16 haviDg a mipe~ ·f~~ .. of 4()00 .ga~, . .a contac~ ;: ·~ ··: ~: ~ ~ ·. ·.·~"Ji~ ~e ~puli~-:CQ~ing ~~ .. li~(an~ the ma~ets 16. is t::~~. :.:·1· .... ~ .. =: set~;·~·:rmge -~·Q.1 ~.·1•0 ~tes . .-~ ~--·~sitaci.~ is ~css t~ 0.1 : ·~: '. -~ '.. :·:. ·_- ~~U~·. ~ -'~ ·P~~~d ·~gnetic .. ; aggl(;m~' .tfea~ent effect . . :~ ... ··~:~., .:.:: .;::'.:·c;~ bo' ~~d..~ the ~ni.cftiuie ~:~~d 18P..~u•, ~en thc:ie.· . , .:.·. • •• :_:. _.":.!·is· ·no··10~0~·m·~'t.: · ·. -·.·. · : · " ··. · · ·'· ·.. ..' · ·· ...... · ." · .-. · · 

·"' ;~:~: J • • • • -.. .ru.,..-... ~.,. ! .. .. . .. . . . :·:·. . . • :~:: :-~~- -~ ·. ~· · ::- · . '.~~· ~ ·~P.tic: as.gl~eratiOD. ·pto~Js .~ed. out by -~--~ ·~·-.' :~· =' ~~!·tlle)i;1aioets)6h&ving'a".mape~;forc:C.of1~ pus~ then a· : _ ·~, .· .· ., ·~o~ = ~ · ~C?~ -~'?·· impurity~tainlng· _waste liquor and th~ ~ .··. · · . magzi~ts l~-:~ set -.-the ~se of o .. os tp·:60 mjnut~~··I£·tbe con~ time is .. : ·less.· thin ··o.os . minute, then. a 'predetermined magnepe agglomera~ .: . : ~~nt eff~ct ~ot be ·eXpeetcd. If~ contaet·tjmC-~ey~nd. 60 ·minutes, : th• there 1$ ;a.Q Ioliger meJit. · - . _: · · · ·· · : : · · · · : · _ ... ~ ·. . .. . _:_.._ ·::'. ·-TJi~·-~snets 16-ancl 16 ·havmg magneiic .. fp~'Of 40QO_.gauss~ : .or .12000 ga~es ?CSpectiVely are dispos~d ~·the ~nfienting sides of the· U.;s~p~. yoke 18 in the form o~ opposite poles as shown in FIGS~ 2 and 3, -· and. also ~ distance L betWeen the. confronting faees 9t the magnets 16 and ·l6. is-.set in the range of from S to 300 mm as shown in FIG~ 1. The mape~ flux.density H ~as measured at the center point ·p of the distance L, and the results shown m Tabl~ ,, were obtained. 

Table 1- · distan~ between magnetic fluJ df!Dsii1· ot magnet (H) magnets (L) 171aeziet rib 400Q g;nJSSM magnet)ljtb 12000 gausses - 3 inm 3750.5 gausses 11251.4 gausses 6 mm 3503.9 sausses 10511.6 gausses 12 ~. . . · · 3029.8 gausses 9089.S gausses 25 mm ·: ·. 2212.2 gaQiscs 6633.6 gausses 

.. : 

·. 

. i1iiiiii 



N1 Eaglilb UamlaliQa of tba adpal spedficatiOD of Pr:rJJ~/00797 (W097/33696) . 
t • • 

• 

. . ·. . ... 

SO mm · · · l17l.6 ge.usses 3514;.8 gausses ·100 mm : . . ··4~2.0 gauss~.:. . . .1~66.0 gausses -....... ; ..... · ... ·200 mm ... "::::·· .·~ .~ ·::~·: . . '119.6 gausses ··. ~ .. :. ~ :: .. . "-3$8.8 gausses _:·_· . :{" . .": .... 300 ~ :·;: ···::.-:C:. :·.'.._ .. ·: :J S~.O.gausse5 · : ... : · ·:·:··'.: ::''."' ·:1s,;o gamses ·~·: ( :: . . ·:_,. '. ..... :.: ~- · .. :::J. ~:i. ,:-.-·: :;·i-..·: .... ·. .. ·_. ~<"· .... ·> .. : ·.. .. . 
··= ~- )· ·. . : · · ~ ~~4 above~·if·tbe distanccf~ be~~ dlo confronting ::'i :·;~ :.· :~~~~:·~-1.~·~l~·~s~tin~~~g~=~-~:to~~~~~ 1~". · ~t .. ~ .. ·~~~-fl~··~~::~ ~·~~·1~.than.10~ ··~es~ ~·th~ .. ~is!~~ Lis \. ... :·i: ": · ·;not' less.· than 200mn.l; .. tijen ·*-' mapetic.~~ ·de-~:ff ~-not \Jigher than .. ... : _:;· ·. · 100 gfi~~ For .exampl~,· jf:thc disiancO.:L ~-~set. t~~sooin;Di, ·the "etic. · . · ~ ~ · ·fiux.dCD.sity'H u·s3.0'·p\JssCS.··Jt is difficult to.obtain ·a sufficient"magnetic· ·: 
... · .· . .• . .. ·. . . . . . •. I . . .• ·:I , I . . . . : : :._· :. · · fl~ .. for ·magnetically. aggt~~ting almost.".~ ·.~f· • ·· -~!'ii-i:aagnenc· · · :_ .. : < · . · · _slisl>ensions uftJi~· ~te liquor,to. b~ desepbe4 .. belo~~ ·If.the .~i~~ce is ·. : .·_ · · .'less .than ·3~ ·.the ~ce _between tho iP.agne~'.16 ~cf l6 ~·.to~·n~ ·. ~:::. ~ .. t~ fonn a space ·tor: proVi~· the· SC?aP.~··28 to ·.~v·e ma~etically : .. :·. ad$0~ed suspcnsi~ between.":the magnets. "1~. -~ 16, even .no .problem· ............ ~ .·· wjtli""iegar~rt0:dic:magn~~ density.. ·.· ~.. ·~ · .. ·· ~- ·: .. · . . . . . . . ... ··1.s -~aviDg~~een",;ieU" ~own,·-~gn~c ma~~~s· s~~ .. as "iro~ •. . :: ~and ci>palt.adheie to tho_ magnets l~."~e ofth~-~asons-~~Y is tha~ th.ese ·~gnr;;tic-·~ have unp~ .. electrons .. in :vie~· ox atomic sauCtu.re. By contd.iSt; non-magnetic mateJials have ·no unpaired· electrons . ·: in view of atomic simCture and thus do not ~ere tO the ~gnets i6~· · . '. The ·tollowiiigs have been. foun~~ The ~t~ee L between the . co¢rontiiig faces of "the magnets 16 and 16 ·is set :in the range of 3 to · ·· 200mm, for flowing ·the .non-magn~tic suspension containing waste liquor through a magnetic field 22 having a ~gnetic flux d~sity a· of not less than 100 gausses p~ly ~ot less than 3000 .. gaus$es, whereby one of the paired electrons ~f the non-magnetic suspensions ·m: the w~te liquor is released to ·pf.oduce unpaired electrons or magnetic ·materiaI which could : be magneticiuly agglomerated. · · 

S~sequently, operatior.as and running of the system for magnetic agglomeration·process according to the present inv~tion will be desaibed below. The im~ty containing waste liquor· containing magnetic l~sions .. md mm'1DagAOtic: tulponsions bavmg .beq~. ~charg.ed from machine tools is discharged from the electrical discharge machine to flow the samo through tho inlet pipe 24 into the magnetically agitomerating 
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.. 
: .. : ".: :: :and ·.~tiJJg.:.~ ~O !~- fJle ~te~~ fl~~ ra~ as des~ed ~ab~ve, 
· ·" and ·conc:Urrentiy,-_ •·motor ~s~·provide4 ~ a mD\Ult 40 Qf ~he magnetically 

·~oniCiating and proccssmg·sy$timi is driven to rotate the sprocket 34·of 
-: · · · · the ro~ s~ 1~ .vb.i the 'cbai* to as to ro~ate the rotary plates 14a, 14b 
I~:~ : i. : ~tli"tbe pl~ m~ets ~6 m.:tii~:.c1~~e direction. . . 
I: -~: ~ ~· · ··: · _. · 'lbe elecuiCat d~~ ~cb;nin.s waste liquor ~troduced into 
,: .. :.· :X · .the ·P.llgnetiCany:"'.aggJ.o!nmting .ad proc~ tank iO is lhen flowed 
t·~: ~:'.:: .. ·~·th~ ·p1Utll.· ~nfrOn~ .inaauets 16 ·,attached ·on: .. tho tw~ rotary 
t-;.-:.:: '. ".~: .. plates· 14a;. l4b .~·.the ~ti-9~· dfr.ection. · m.· the:·~lPle~Jield · ~· · 
~ .. ... . \ . ,., . . . .. ' .. . 
~-;: .... ~ .. · · .. having . f ~h · ~etlc flm:'·· density of ~~~ · less. than 100 · gausses · :· r:.: ••· • t. o o ~ t • o o o ' • • • o I ' 

:·; .. 

,. ; :·. :'~: .... ·. p~l;>ly not •s;~ ~()OO .. pusses1 ~lurnon-magn~l:ic ·suspensions ~the · 
~:~~~=r· ~~.: :·.wasie~· ~uqr :~~"·~nv~ ::-tci :map~~ ~r;ials li-.Ving .Qnpaired_ .-. '. ·: 
:~-:-.:~:·;. :; ·~~·~tjng in mapctiq .sgiom~iion.to~er .. With the ~agnetic '. · . . . 
·:'·:· .. ·."· :. · ·· $uspensions·: and'. •C:dc. ·actioiplion :<>ntQ ~~ -~ "C?f the .. adhesive · · · · ·:. ·· .. 
::" . : : ...... plates 20"o#:the.mignets 16 as. ~agnetic ·algioinerates 3Q.. . . . . . " 
'. :·. · · · · · : . The treated liquor from which the magnetic suspensions ~ the 
· ·. -: ._ - · non-magn~· suspe.nsionS'_ .. ~, .. e b~ · . r~ove£J as· .. the. magnetic · · 
~~~·". ~ · . · .· .aggt~te(~O· iS·t11en rqcled.·vi~ ~~ 0.utl~ pipe:~ ·o~ !]le ~gnetically ... · . 
._:. :. ::.:: ·: : ·agglomerating· ~d treating··~· lO··as · ar( clCCtticai dis~iirge:inacbin~ng 
· · · liquid. 'Ib.e. magnetic ~~.es . 30 magn.etically ·~Orbed onto the 

I .. ··.. .. . Surfaces of the adhesive ~ 20 on. the tDagne'8 16 ~ rotated in the 
clockwise direction together-with the t\vo rotary plates 14a, 14b so as to be 

t 
l 
I• 

l 
! ' 

. . 
scraped by the scraper 28 fro~ the surfaCes of the adhesive plates 201 

before the scraped. magnetic · asll0D1er·~ 30 are then transfmed along 
the scraper 28 ~d .discharged inti.fa waste storage tank 32. 

... 
Ex•mple . 

· As illnstrated Ui".FIGS. 2 and ·3, preparations were made :fOr two 
sets of magnetically agglome.rating and: treating tanks (SOOCC) according to 
the present invention, who.rein magnets (SO x 40 x lScm) of rare earth 
elements ha-v~g magnetic forc·!:9 of 4000 gausses and 12000 .. gausses 
~P,ecti!ely· ~Q. ID:'?~~ 'at a distance be~en the confronting· faces ·of __ 
&l.im. and 12mm 'rcSpectively on the opposite sides of the U-shaped yoke 
18 fixed to the two rota:y plate.~' t4a, 14b in the form of opposite poles. 
Also, as a comparative example7 preparation was made for a single set of a 
magnetically agglomerating and treating tank (SOOcc), wherein the 
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,. 

· .. .. . ' 

. . 

: ·: .:· -~~~·~~~e~ ~e"~"".'~~· ~ces o~:fhe magnets was set.at·lo.o 
.... · ·mm.; · . . = ·i·. . .. . 
:·: .. . : . : : ·. : · · ~to ea~' of the· mapeticall:y ag~rating -~.d treatini ~. 

: · :: ·tliere is~~~~ 300cc 9f::8Q .elc;ctricaf ~~ ma~iQms·.~ueQus, 
; -.:-· . . .waste· liq'1oJ' eontaini~g 6667 .. ppm of bapuri~ of steel j>owders (3~9' )·as . 

• .. • • ••• • • •••• ... • • . • I • • I • • • • I ' .·: .. · · ;·.,::~:·· ·.: ·~.~.-~~~~ an9, .. ca:mun· ~~ .~(9~.7'11).. ~-~· ~~~;-~~e~~ .... -·.. ._ 
·.: .. ·:>~. ·~: .=. ··~~~~.·so· ·~a~ th~ =W~tic aggtomeration p~cess~ ~a$ clrried~ ~~t···: ·.:.... .. ~ ~ . 

I
· .. ~~-: .:.-~: :;.~ ·~~·the·.~~-·~di~~D!-(~~ble.2).1he Iesuil~l>f.~e~.:~~ ..... : .. . :: ... 
·. ; : · ~ · ·: ·'. CQDceDtration Of tho restd1ial $\ISpeastons ·are ~bown in· ';['al>le 2. · . . . .. . · (f ::1:: ~ .,~··\' :<._ :'. :/ ... · .. :' '·.'. -~1· :.:: .... · .. :: . ·.· ' ... : ~- ·. ,;,<-~:: . 
t':. ,;,, ··~.:•• ,,•: o 1' I 

0 
•, ;..•' 0 

1 
:,• 1 ° 

0 

I ~ o', •:: ~- -, 
0 

1 

o 
1 

0 

' 1
' o • : o o 

0 

1
';. 

1 ~-.",•, : 1 ::· .:~ .. ~:·}";. i .: :·· ."··~t"i:ni~ _pf i'DP'Jti~M iP. mapm;;.ny g;omCra'¢ an~ ·rm~~ ljqmr·_. ... ~· · ... "·:· ~- .. :··:-· .. ..... ·~~;:>· .·. :·.:.· .. ·::: '.·. · ':=· : :::::.· . ·.·" .:~~a-A..::-~~ra.tuS:B AJ!Pll'lluf. :·.-.~· .. .. :. · .. :.·:; .· 
. ·: :·.~ .. : .. ·ilf&V;.esJ1·coriditj0n, ·. " .··~.~- :~.10 ·~mparative·: ., ... _ ... :.: ... · .. · 

.· ·· · .·· ··::· ·.:··: .. : · · "" · ·.:.~.·· d.Je]mQtion -~e ~ ·; .. ·.· · .... :. · · ~r· . · .... ·~aFe&:~.·c)f~·· · ...... · .... · . · · · · .... :· =·: · 

·· ·. ·: · " .· JDQDOt(gauss). 12000 ·. 4000 120.000- . · 
: · .~-= .. · <:· · .Cliiiaiice ·bet-ween ·· · · 1 

· .. : ·::~: :. :.· ... maP.t~~ (mm) . ' .· 6 . .: 12" 300 ·: ~ ·.>.:.; ~ .7 ·fl9w~rato'of:Wastc- ·:· ·-· ·. ·.· . . . .. ··· : . · .... ·: :· · · · · 
.. ·:~ ~-:~ .... .. ; .. liqum:(~~~):.: ·.· <. ... ..\· .. •. 0.0£· .. ::·· ..... 0:01: :··" ."0.01" :. 0

:• •• -~~. ... 

~· . " c:Ontaet tmie of ·. : .. . ... 
· ; . ·· : waste liquor (min.)· 18Q . 60 1so· . .:. . . . . . . 

: .. : . mapetic'flux d~ty 
.·'. :; · : . of~agnet (Puss)' . . 

. . . .10500 .. 
·. : ~·· ·... . .amount gf impurir:w 
. : .. :· . . jp tr@ted' liqum .. 

<. · .. >. :·magoetic:suspension {pprQ) ... · · ~ 3 
' ·, ··non-mapctic suspension (ppmj ·. 130 

.. ' · . . . 

I . 

. . 

303~ 

28 
1987 

158 .. 

'. 
2650. 
6356 .· . 

As beµig appa:ent - trom the : ~bove-mentioned exampl~, · 
. . . . ·according· to . the apparaluS 'of. the present~ invention, it . iS possible to 

- :magn~ly ~lomerate ·tho nOti.:magnetic ·suspensions deteriorating the· 
quality of the liqUid together with the.magnetic suspensions and to remove 
the same from the liquid without discontinuation of the removal process. 

Further, ip accordance with th~ apparatus of the present . •'• ... ·. 
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~v~~~~.'i~· ~~:;,· .;~ssi~Ie io .rJd~. ih~.~iti~:·~~. ~nnf~s:~sts ~~ . --
removll prq_cess ta·impurid~ such aa s~s from' the liquid ~c:c it 
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Claims . · :. 
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-~·. --~· · :- . 1. >.· AP.. ·awara~ · ~or~:m.asn~~cally .. ··~~~ting .... ~ tr~ating 
· ~P~~ .. ~ liqUi4S -~~ ii.:c;IW~ ~:~~- rotU; pla~s· Ii; fixed , . : -~ . . ·to. oppo• :. -.ends: ~ Of .a ·.-~~ ~ ·~haft .. pioVi4e~ ·: ·m ·,a.· ~gnetically >.:. · .... ··· .. '..•ggl~raung·.::~d· ~&ting~~~ which·~ CQ~~:witli ·a stock :~ .. . . . . Solutioii-~et•~· ·and .... ir~te:c1· ~quid. oUa~t· piP,~· -.~ .. t]~~,. Co~onting, ::·. :·:. · ': · _.. · si~es ~·tbe· two'~ary ~~·~-~ ~ttach~-~~· ~-~--~- .. P~~a~d-yoke, 1\ ·:-.. : ·:·· : and.a.plUialiiy·:Of'IQMrie~ ~Y.iDg-.amapctic.fOi~::~fiiot"~.tJlBJ.1 ·4ooo.. · -~ .· •' o • oo o I • ' '' '• I .. • • 'I 'I'• o o 1o o •• II ,1' •I I ' I I J ... :, • • lo o .. .. ' " I o ;;.~:::-;·~~:: ~- ·.-.ga~es·.vc:;pr~~-- ~-m~.i·on-cntj~:J#~I ~~:c:o~~g-sides · ... _ .... · ,. :~;_.:::_..::;_.·, .. : otttie,,.~·-~:·to~~-·.a·JNPOticilel~·d~~~;~~:-~iazi~·Qf 3 to.-· : -,.·,.· ,.:_ .. :~:.:.: :.·~· <· ·200mm b~'.;thc ·~n~g &ces ot"~e:·:~~~~:.:~d ;a.~petic .. :: .'::~ ... :'. · ·· ·adsorpti~ ~'ii pril~d~·fOr fJ.Owin&·"tlUough_the ~ap~tic field at a .: : ... :.· ·~": . ... flow rate· o~· o~~~·. ~ o.~icc~: .... liquid. Con.tlining .. ~ ·s~ as · ·::· ··. ·:":'.. . ··mapctic s~~ons ~- -~~·magnetic su8peiisio~~ so ~ ~ ~abs the . _..: .- · " .... ··impurity· co.Dtaining. liqui~ into a)ntact With the mapeti for; ~.os· to 60 . . •, . . . • . • I . . . ; :~· .: ·· · .: ~minutes in order .to. ~ase one·~ the p~~ el~ns ·~~ ~e non-magnetic : .... · ·.' · silspensi~·"in t_Qe liquid -tO.".produce. ~P~04:· ·eI~ns·. whiCh are. . . : · . magneti~y agglOmerated ~~er with the ~gne~. suspensions and . ·.. . ._adsOrbCd on··th~;uiagnets; and.• peeling means is"~ ,for'pecq the .· . . '.magnetic. ~~tes adhered onto the s~· o~-~e ~go~ts. ·' .. · .. 

... .. 

.;. .. · ."'... 

. . . 
. · 

2.. . . 1be :device ". ~r magnetically" aggl~~ting and treating­.. impurides .in liquids ac:c;Ordiug. to ·c1aiin 'l, wherein magnets having a 
.. magnetic fOrce of no~ less th• 12000 gausses ~c attached to rise an efficie~cy .o~.~~ovµig the impUrlti~. · : · . _ . . .. ,,. . 

3. · .. '·: ~-,· device for 'magneiicallf ~~~. ~- -tieating 
impurities .in liqujds ap.ccordiDg to ~aim 1 or 2, wh~in. the plural magnets 
a~ed . at the int~al ·on the entire surface .of the sid~ of the yoke attached .~ tho slde of ~ne of the rotary· plates and the plural magnets -attached. at the inteival ou the entire smfaee of the side : of the yoke 
attached to the side of another of ~e rotary plates are so manged to fonn magnetic pole pairs for forming a magnetic field having an interactively enhanced magne~cally agglomerating and treating capaci thereby to 
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