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; e3ex<Fl 6$Tx<2 July 2002 V SOLID LI QU D SEPARATI NG APPARATUS BACKGROUND OF
THE INVENTION 1. Field of the Invention The present invention relates to a
solid-liquid separating apparatus for separating solid matter, raw

contam nants, etc. fromliquid of a $olid-liquid mx. 2. PH<@J¢$J26@§ of

t he conventionally known solid-liquid separating apparatuses is the one
that is used inw@m aw contam nant dehydration treatnent device. This

sol i d-1 ting ap 5 i ni raw

cont am M‘NM“&M form o%ﬁ&ﬂﬁmﬁwlﬁ%%@m by m xing raw
cont am nant sso@2scharged fromthe kitchen with water and pul verizing this

m xture. Such water-containing raw contam nants are introduced in the
inside of the |lower portion of a strainer and then conveyed to the upper
portion of t BAGKGROIBYDIOF THE INNENTKINvanes of a screw installed in the
strainer. While the raw 'contam nants are being noved to the upper portion
of the strainer, 1t hieldéfitht Iifvepsdon out of the strainer through countl ess
nunber of snall apertures (liquid flow passages) fornmed in the strainer.
The raw contani nants ahe grbist #SLMH RthdNe lea@&ﬁa&ao&egmﬁag BBpAtRRST
portion of the strainer in a dehydrated state. In the above-descri bed
structure, stdridpamtihgsolsdiaiattes rpwl contanziaants.aetc.civomaliqumdnf s, sedtdeliqudd a
liquid such as water, etc. that are contained in a m xture are separated by
the strai ner™M¥%at has countless small apertures. However, this structure
has probl ens. Though the solid matter adhering to the inner circunferential
surface of the seriioteprican be constantly scraped off by the vanes, small
particles of solid matter adhering to the inside wall surfaces of the snall
apertures that act asOneoitipasnagasonaly kndwen selphliquiddeparafingapparatases be
scraped by the vanes. As a,result, the s ertures tepd, to be cl ogged,
and dr ai nagelSdhe phgthat 18?8%%@%@@%&%%@5@%@%& Vi€ent. Al so, the
efficiency of solid-liquid separation drops, and frequent cleaning or

repl acenent of the st TAisnegli dessparetieg SapFratUSLRIACESSeS Bigtpregniainmde

al l eviated by way of.usjn hi nner strainer so as to shorten.the |ength
of the | qui i PepmBineisgiafi Fors) of i B3 reBrdRandedd Wi Bva 1 0

apertures. HoyR¥BhanisN@REnAIBAB YRS BBURIECHRA WIA' 888 A plRefidhionfé solid
matter remaining in the separated liquid, |eading to drainage

cont am nat i omixtSteMRY veRerfedBtdiNVENTW Ohntastmantl argligtrodueed pr eansidé nfent i on
is to sol ve hgl above Probgems. . The i nventi isto
eqio B

b{lect of %cre %esent 1 fog
provide a sof iwle_&l?ioﬁoé’e Iaa?ﬂaﬂ’ﬁr é‘Bgé_%{’c EIMVERER e BPRYT 1oEheR P dBparat e
sol i d matt er s aigerly Otk 35talthl Wanddl LRI InAIRATh I8e Saihdle WhiiRkRE aw The
above-object 1s acconplished by a unique structure for a solid-liquid
separ ati ng appagaainastsafe bdirg proeed tut the mppertpoction dfathe stoaiper, desvater flows
out of the strainer through countless number of small apertures (liquid flow
passages) formed in the strainer. The raw contaminants are thus separated and

discharged from the upper portion of the strainer in a dehydrated state.

In the above-described structure, solid matter such as pulverized raw
contaminants, etc. and a liquid such as water, etc. that are contained in a mixture
are separated by the strainer that has countless small apertures. However, this
structure has problems. Though the solid matter adhering to the inner
circumferential surface of the strainer can be constantly scraped off by the vanes,
small particles of solid matter adhering to the inside wall surfaces of the small
apertures that act as flow passages for the separated liquid cannot be scraped by

the vanes. As a result, the small apertures tend to be clogged, and drainage of the
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a strainer which is forned into a cylindrical body by disposing a plurality
of flat plate-formcircular ring nenbers side by side with gaps in between;
a casing which has an accomopdati ng section for setting the strainer
therein, the casing being divided by,the strainer into a str@imgi r
region and a strainer outer region so that an intake port for 1 ntroducing a
m xture of solid matter and a liquid is fornmed in the strainer outer region
and an outl ef; h [ [ t .t : ' : { Q. | ows

bet ween t he %‘9‘9@&’% gé)ﬁésl %g%&%g%%grg%ghgleeégﬁ%l?ﬁ%ﬁgﬂ@ngqug ?ég:ﬁjrjldgtroniadﬁ%gesf regi on
is formed i naidfeqienatieaning oneeplacgienn pf dretbtainee bagthesCtPssasi. NYudhl &t e-form
protrudi ng el enents whose tip ends advance into the gaps between the

circul ar ri ngjosgiRgaray ba dlevistedlpevay of HengBvhibher wWaineg se ke toshasten the

ci rcunferentj S CesS.:.9f~ t h i.rcul ring. nenmbers. so.as re e the
solid matt erfeg _leélfir Inh% lt?%u?hﬂeo ﬁ)&%sa Or ?Ig(i%sm 3 ? I%maﬁ ?&a{}}%? ?fit ﬂ’ﬁ R ers.

3 2 July 200zeWiitdd. tHRve/er, URésdrReadtieY Sausk 8 ihdréakedn ¢ iadib M dolidd nidier M xt ure
that is introduced into the outer region of the strainer is noved into the

i nner r egi onrepfaining irsthe a¢prsatedliqpidslsadiges thdmingge cordaminatiobet ween t he fl at
surface of the respective circular ring nmenbers that nmake up the strainer
and di schar ggldMMaRY OF THE DSVEDIFION On t he ot her hand, since the solid

matter cannot pass through the gaps between the circular ring nenbers, it

remains in the Oﬁl&%rdi%?@i,ﬁﬂ:lﬁfzsehhﬁv_ tchl i§ 8 sol ROtk AbbidiptoBleafpar ation is
t hus acconplished. Furthernore, unlike the small apertures used in

conventional straqy . i ch.the t . | Lyl | ow
passages is equa?h(?ggjte ﬁtte&?ﬁlltelci{fﬁ%g{sm(%ﬁglss{ar%rjpﬁgrg,J%cafed'ﬁlggisgg# %’%lvé
passages f orappdrdoys thaecan efficicmtly rseparateesotie rmsatien anb diquidsswhile prevendingon have
at least the length that s the difference between the internal dianeters
and the ext eflPggingPEMEISERECHf the circul ar ring menbers. Thus, the |ength
of the liquid flow passage of the present invention is considerably |onger
conmpared to the Tongleneradpedt i$ acpomplisheibp aswugee sthucture Sof arsetid-ligpids mal |
apertures. Accordingly, the anount of salid matter that enters into the
gaps bet weertPHaUES gEéF%ﬂ‘S ?f%@pﬁéﬁ‘?}é%‘* A Y ARPBESSSo the flat surfaces of
the circular ring nenbers increases, and the anpunt of solid matter that
enters into the innera sEgnghwich iscospediniera e¥indageicady by dispesisgla | t he

ol ra- 11 qui A BBRE 47, Bl AR sk LR St CBT ot MR B o

adheres to thgwédmt surfaces of the circular ring menbers is constantly
scraped away by the plate-formprotruding elenents of the scraper that are
moved in relative ! erisHeMtich ifs At'h@bnbldBHAL SAOR IR ccBMIE BE Srither NE
strainer. Accordingly, cldgging 1s prevented. Tt IS prefergb e that the
strainer is thasimlthechsing bdiey dividedrbydat sngnaciatd ostrahertinreraagiongnda as to
be rotated with its rotating axis in a horizontal direction, and the intake
port and outSU@inep@uier Jeglogpdntat 8 ipfgke pert foxdatrodycing atmpxtererfusalidr ent i al
surface of t r e t o ad i v Lgul vel of
the m xture 1?%&#%3&1@'&%319:}%&ﬁglefﬁgtrhgggrﬁftn@f%%ﬂgﬁ{%g% eru% QI?SO lug g%%rk%f erabl e
that the scrdipgarging apdhs oawade thé Eqeidlthal Towst twedhhhe clrgulboriiddefdbais sur f ace
of the strainer that is exposed above the liquid |evel of the mxture. Wth
t he struct urasd catesgintpig sipigelnngiepipn is @r@egm thezgairehmnerdgegionhed ng to
the strainer that is above the liquid | evel of the mxture is renoved, and
the solid matter thata kasperkumphisiep phate-fpedpmiraging slemanewhest tip amds
re-mxing with the_m'xthure. Thus, efficiept solid-liquid separation is

i
per f or med. advance into the gaps between the circular ring members, tﬂe scraper being
movable along the outer circumferential surfaces of the circular ring members so

as to remove the solid matter adhering to the flat surfaces of the circular ring

members.



The scraper is disposed on the downstream side of the top area of the
strainer with respect to the direction of rotation of the strainer. Wth
this | ocation of the scraper, solid nmatter adhering to the strainer and
carried out of the liquid surface ofythe mxture travels a ggeﬁlzrz&bftance
bef ore being scraped away by the scraper. Accordingly, there is an
i'ncreased opportunity for the liquid to be oozed out of the solid material,
and the sol i d-1i g tﬁ@@a{l%@%&&é,l&bq@al&ﬂiﬁ&i iy hEMRRYGE AaMared to
cases in which the solid matter iIs scraped away | mediately after |eaving
the |iquid sintfodoeed ikt theerutarrregiosioficke sthenerak intbvedtihterthedivet iregjoh of t he
strainer is scraped away by the scraper while th% solid matter is being
moved downwal¥ SH8ieT PheassHle threughdhe gaps betweanfbe flat stase of thevigbpestive hat i s

scraped away.. ' f - ' kGl ent pi ng of
the solid ma?l? %?arc ar# h% trj@ %Bs;ﬁxgg}é%ﬂn% Iu%gﬁlégﬂgl&%te&gdr H%?%E%Jr grjgglcp]leoﬁgfegr e
formed on thgorout®i tied beherfhan@ndina theWolidcRatdr @innbepsss BfRighfthe Rps
plurality of circular ring menbers so as to carry the solid matter

cont ai ned i nbatweemihetaculasyinganembers) it gemnains &y die wtertrpgionioftthg straingsy e

specificallyg it t.ypes of circular ring menbers are enpl oyed: fl at
pl ate-form f$?l§(¥'\ﬁ%li"ﬁ(§ﬁ*?a§?u% lﬁah"}’?@ﬁ%oé?%h%ﬁ%‘ flat plate-formsecond circul ar

ring menbers. The second cirgcular ring nmenbers have the same external
di aneter as the Yymthermers cyplike Fhenamﬁﬁnm@re&nas Al couBenitoapl s{raiger

proj ections : | ] ecifi

rterval o (S UeiEes B RO oA Bhen S LR FREAPsRlno bR S E0IMAL,y
di sposi ng a ¢ff the &traingr, ahe tigaidcilew Wasvaged fogme Hpeths citwler Hig shedeband th
specified gaps in between with the first circular ri ng_ menbers i nterposed
bet ween t he @Hedwegntinventien havend lgesities dengdotheh iy therliffercpeg hetivers thf

cylindrical sha nd_.has lurality. of rih t hat,.are farned t he
orof ect i ons Brorps e Btediand B tidnt dider Bps HEIbE SRPERR Mlse, s
2 July 2002 #yg IengtBSl the Hidied FRW Bad¥Bid OF tldBieRértilvémlion® ¢on%idefadly S
scraped up and renoved fromthe m xture by the projections (which formthe

ri bs). Thus, longertcompagedetof the icemtentgional diquidyflow peegage shat o fasmed by small
acconpl i shed. The outl et port provided i.n t.he s ti apparatus_of the
o eoont | § noeteraiEs s ol 8¢ MAdEt simoliderRGR bR P oPRTHE gl T
is located OpetivBéh teACERMYRE SeenMerd BRI SMHARAD tNd I FuPBRBRCIS the cirf@ar

direction of rotation of the strainer, so th_at the solid mat t er _that is
scraped of f iiyg tesbsty iapeasedssandetinonewbunbof sdidonatedr dbatehterhgte dsd mgert hr ough

this discharge, port. In addition, cover mber and an urgin ns that

constantly ufg¥d ‘Pfth@’ec%KFé‘"rer rf%r‘?ffg?c_e‘?'o at 8 ngPﬁt’éﬁ? é?l?i‘é?tmﬁr@’pg%’gﬁ gg *hear the

di schar ge pﬁﬁ({%sefn?_nﬁ'e YiEproVE id}?‘ro%dsﬁf?ﬁg wi@sébarakidn efY&éncyhe di scharge
of the co er i1s

port. One e e er ne pivotally attached to the edge portion

of the dischar rt _on the trea i de of the,di schar ort with
respect It?) theggflE T8 %Qﬁﬁi’?"}t%ﬁw%?? Iaﬁheéesstf) rtg? ﬂ%tlrs:%rfg%esgﬁatﬁe f’l’icelw%rt her end
of the coverrifEmbRibefslis céhstantlhSciabélLaWACH B pPite-Fdith ﬁ@ﬂﬁ&&g%ﬂéﬁm of the

di scharge port with respect to the direction of rotation of the strainer)
is free to sthengraptychat aseimovehia relative Wtmk along shesouterctingnmferentéal suitaat mat t er
noved by the tati.ng strainper i rressed by the cover nenber so that the
li qui d cont a?{ﬁgﬁ%ﬂn%h@%81£%1%ﬁﬁ?£ﬁ’n5’§p§‘aﬁé§ged out. Thus, the
solid-liquid separatign performnce greatl ﬁ i nproves. In addition, a
squeezi ng regi onlténprelaalile (ha thesyiraingh &t Bsledethic RROMMPIABE SEFHONRd t he

scraper. Thi ] i 1S, ; : . thve.. bet ween
e mer o o 0 SHIBREA  B0uRcIORIaR: Koty LGOS iEysR06R
ci rcunf er entalintake A€ Endbutldd PoftWBdibpencad 66 aiatRbitNle s@6t tidindfbrehti@ casi ng
beconme gradually narrower in the direction of rotation of the strainer. By

way of this sifageefithe upperepdrtionphthestaiaenisdbpye thiadiqsisl level pdthemixthst i s
noved whil e adhering to.the outer cjrcunferenti.al face of the rotatin
oy ainam 1 & RIRTHs, I8 OB HveBi & i SR o Bl Blhd A5 setipet Miab®' 211 19
dehydrating gidyedt sofid Hhfet lahdriAy BVIBE flat Burfde dITtRS Sidinérnh@intsi Xposddhe

intake port islocated in a |ower position than the outlet port. Thus,
| i qui d constabowt yheabquidié el of thermbditiget OButh slre stncomesndkstiibag abo§e2safidl y 2002



section so as to be up to the level of the outlet port. This structure
allows the solid matter contained in the liquid that enters into the
t'ubul ar accommodati ng section via the intake port to be scattered in the
accunul ated |iquid and spread generally around the outer ci rczjg{@rg?gbal
surface of the strainer. Accordingly, a situation can be prevented at
only a portion of the strainer always filters a part of the mxture that
has hi gh congpaty adiepieOh $elddinRihRris abbus theefiguiai1Bndl seiydhadkienscan be
acconpl i shed. BRI EF DESCRI PTION OF THE DRAW NGS Figure 1 is an explanatory
di agr am whi cremdvedsandathe sotith mditas that bamthepbearf sarapedsowayds IpreyenttdSepar at i ng
apparatus accordi,ng t. he .present inyention; Figure 2 .is.a sectiqnal view
t aken al ong feﬁ’é“’éiﬁgé”“g‘fth?ﬁ’c‘ tflfeoﬁﬂlﬂs’ %ﬁ&‘egtts}oé‘fjﬂgug‘f??pﬁwoab%%‘? rﬁ’§80f Fi gure
1, Figure 3 is a sectional front view which illustrates the construction of
one enbodi nent offhe eraper i dispeteddons diwa dawnsttpanp pide fiutdheotort area pfdbent

i nvention; F I i Vi e - r g ! i ;
Figure 5is g[gé{éeirp‘ﬁ%%geés%?ﬁégsgel el((gj)rt Sf%\?\?tgo% @ﬁ@eeét{aﬁgﬁ-ﬁ@yitgﬁlg\%ﬂéﬂ;aﬁoii gure 3
, and Fi gur eoPtheSschapes Goli@ madttet a@hdring @Whehtraied hhdisdrfiad @at bheheCqfd r uct i on
of another enbodi nent of the solid-liquid separating apparatus according to
the present bunfasatof dhe mbEqyA|travEls PESCREFdiF@Npedrefqeb ePRECERRE B VENBEDh&ENTS
First, the basic concept of the.solid-Iiguid separati a ratus 10 of the
bresent 1 nverEFe dier R dbE D 8y o] ainsr GRL g ARG bt SHaT2. The
strainer 12 ygegdr ik tO&1 sRkdeth) btk §&1Rﬁfi?liﬂ NGpARRG itiGerky IsSglefti form
of a cylindrical body and is obtained by stacking a pluralify o% flat

pl at e-f or m cimproved aompgretenbecases 4n ( whidhi shposbhd aterf liat scpdpat eaway m
circular ring nmenbers 14 side Si de ith specified gaps between the
respective ci®® léﬁefﬁ?‘%?él??é(%ggé‘%‘g.s{ﬁm‘?'si ze of the gaps forned between
the flat surfaces of the adjacent circular =~ 2 July 2002 ring nenbers 14
are determ ned byusthrsmers singe thensolidaneties|adberyig torbe swiner isweraped awgay

contained in_the mxture..and separated fromthe.l.iquid 18 by the strainer
T "ot her PdEderaber WEE M SFATARIeF s heiBEelEe RIBh AT B FH Peeds
to be | oweregr ¢ st@HEItHE sSIERIOPMEL isQkrapbd 8@y CanTBAiS beCRMALNEbni N t he
separated liquid 18, then the gaps between the circular ring nmenbers 14 are
narrowed so theatrainke Bifivient sahpisgbf thersalid srattehen thesberesemphsheden t he
circular ring nmenbers 14 is reduced. For the opposite case, the gaps

bet ween the cir cOnar hdig prafedions akdformed bnalteaadr ¢ieccundbrnaxit @ipface bfi t he

shown structure, the strainer 12 is formed as a cylindrical body,
at least one of the plurality of circular ring members so’as to carry the solid matter

contained in the mixture out of the liquid level of the mixture. More specifically,
two types of circular ring members are employed: flat plate-form first circular ring
members and flat plate-form second circular ring members. The second circular
ring members have the same external diameter as the first circular ring members
and have a plurality of projections formed on the outer circumferences at specified
angular intervals. Using these circular ring members, the strainer is formed by
disposing a plurality of the circular ring members side by side with specified gaps
in between with the first circular ring members interposed between the second
circular ring members, so that the strainer is of a cylindrical shape and has a
plurality of ribs, that are formed by the projections of the second circular ring

members, on its outer surface.



havi ng a constant dianeter by stacking the circular ring nenbers 14 of the
sane external dianeter. It is also possible to formthe strainer 12 in a
t'runcated cone shape so that the external dianeter gradually becones

smal l er toward one end of the strainer 12 by way of disposi ngztnlg, g'g{ﬁul ar
ring nenbers 14 of smaller dianeters toward the one end. The "gap Wween
tthe circular ring nenbers 14 formliquid fl ow passages through which the
liquid can flow aAceesdith@leysolidhmatihsl ESHIBREE i hIVBARUIN S SorhRidng) aflljanet er
and internal dianmeter of the circular ring nenbers 14, or the .wdth A of
the circular rerrmcngdrfmmehesnﬂxtur&sbysthe\mmemdﬁsgwhezhjfprmahmbs)heThusqmudh pat h

| ength of the Ii %gd flow passages., A part of the solid matter contained in
the liquid tH’é’Fe% Katsq Wr%ﬁhsfﬂ?éatﬁ’&ﬁénl?é%@@?i’ shed-ci rcul ar ring menbers
14 (i. e., the gaﬁs formed by the ring sha[)e) adheres to the flat surfaces
of the circular Thaguiemosrpgovidedi the sepreatirigapparatus qfabepwgeltthmmmghnthe
gaps. Accordin t.he anmount of id matter. that adhere the Iat
Jr T aces. of - ngpeiedc wf TeRGERIEF SSHH o e SBloghs 1 b 17 ¢ e
liquid flow pgiam side-oft R Wedlich Wipedpha Id e anEdiRRESE %tattié}? i heul ar
ring menbers 14, increases. As seen fromthe above, the width A of the flat
surfaces of sthanerj scibhbthe rsolmyrrmmtbatss ieralaﬂfdfafﬁ by thetreragbr Isi remowéd torthe
strainer 12 se ng the and ,solid Therefore, .

oo 1 abl et 00N GhLBERE oUEhiS frcHres 1eh anadHiig o pater pyPrrter 8 be

I ncr eased. D ondihil dibediheABYE! hibfibel Rhitkd tidGrafliide 8 2
Jul'y 2002 nattefgq%%h{érlﬁsngét omt he I\T‘yI rFesuref aces of e circul g‘F {r?%rngerrenbers

14 is scrapeﬂro&w&yl reyr tHeadifdhatgeppaat. e:l"hocme(rfmﬂsmlbarrlsr)dtsposﬁdrmjamg) edwenents 22
of the scraper therefore, if the wwdth A of the flat surfaces of the

circular ri n@erééwbétgg pex. iQne g ofjthrecover meptbRE qrivetally aftached tbeides t he
protrudi ng e t A RfEL 1 £

resulting i nb(?rﬁgﬁ 03 1i'f.ﬂ%trdz;}ée% %&\‘j‘,(ﬁ{ t#lge %{ééh%ecessgft l;.i/lesé)]isgﬂs&?% Bélgts“aftltthe t he
strai ner 12.rekpecaed lllla|dll‘65tﬁ)rpiﬁfrbhﬂ0ﬁ epticatraingr, ap et aicusthertendroffiley evet he
width A of the flat surfaces of the circular ring nenbers 14 is determ ned
wi th consi demgmben(ige.vtg sids leeated pp dhe deynsireamdidoofthe discharga parttwith

Section (ner EAMCb PeRrF AR B ilacoh] ES & A8 DHHP bl ST BRF) 56

t hat accommogl@t es the strainer 12 ther ein. This accommpdating section 26 is
divided by the strainer 12 into a strainer inner region B and a strainer
outer region C. :

acconmmodat i ng seﬁlﬁlgtﬁl 2%% cgl%{i%tﬂ&q]gérﬁié H{C?%?E?hmeeyrgﬁﬁg (rg\{er%ﬁ%Z sg’réslg&? osed.

| n addi ti on, by He civeaeatbed 2o it ithestiqlill edntaimed mathet dodidrabtedriingqedeadéd 48
thereof is hor|z nt a nt.ake port 28 that introdquces the m xture of
liquid and st d BEEtt "eFOIlq‘if[“dP‘ti ﬁg)agth&mgfpn%}}cgrgrqa.glgm@ﬁr({gef: ‘nsi de the
acconmodating section 26 is provided in the upper portion of the
accommodat i ng sebt addition. a Aquessitigeregiur raBbei lorhed werevherchketweemthmdat i ng

section 26 so,as to be |ocated the strainer d. beI ow t he
di schar ge poW ?(fvﬁ?lrtcﬂ’dv\ﬁhﬂsc%gerde Flsgléct?z’ln&rgglfn lsrﬁ"é“ﬁﬂt getf 2l tgf’tr&

di scharges thact igtidn headutbasirQmhRrAdal EﬁrPacU‘tST fhle' @l alda”ﬁ{e e on B,

to the outside of the accommobdating section 26. one exanple, the out | et
port 30 is fdrowntfereatial stracenol the ituloarf wwmmmiatlagrieat:@a off tHeecasmgar

portion of the strai 12. The, SEr aper conpri.sed of a_suppor

enber 3. ankEcamst GrHAIY JAGPWEY it 5 EEi PP e P OF BErates: BYAVHGOR! oment s
22 provi ded @ dhienSURROGBYoMERRE i e ol abdneNg TR %“ﬂe%ﬁﬂ%}rﬁ&d' ng

el enents 22 enter Into spaces etvveen | at surfaces of the=Tircular
ring menber stolthe otiteatcirowmkfererpial berface bf 2he) totating0fzhiset i@ fureher $Quecatttlin each
the inner circunferential surfaces of the circular ring nenbers 14. The
supporti ng nefiseseezpespeion, seithatitee dehadrating affeei eaicat s improsed provi ded is

di sposed, as best seen fromFigure 2, so as to extend in the axi al

di rection of t helnsthe piresent ilxzs:ntmmdtltetﬁetqtmqnprttjdilmtedl igreelover PPsitipe titins posed
on a flat sufac of t tin nber 32 tha t he strainer 12.
e edge 226 PUHPBY LS EPBTTY SComlAES Bhibe SGET sssbrBRopHiE
supporting nenber 32 that are | ocated on the upstreamside with respect to
the direction of rotation D of the strainer 12 are, as best seen from
Figure 1, inclined with respect to the dianeter of the strainer 12. Thus,
the solid matter 16 that has been scraped away by the protruding el enents
22 are gradually noved toward the outer circunferences of the circular ring
menbers 14 along the inclined edges 22a and 32a as the strainer 12 rotates.

Mor eover, the strainer-side edge of the end surface of the supporting
rrenber_32 that IS p05|t|oned on the upstream S|de W th respect to t he

. o ~ . r - o, . .



As a result of this structure of the scraper 20, solid matter 16 adhering
to the flat surfaces of the circular ring nmenbers 14 is scraped away by the
protrudi ng el enents 22, and solid matter 16 adhering to the outer
circunferential surfaces of the circglar ring nenbers 14 is r y by
the end surface of the supporting rre?rber 32 on the upstream ?dg%ﬁ??\ﬁa
respect to the direction of rotation D of the strainer 12. The solid matter
16 that has B&eRnkhYStSEd GPRAhENRY] bShe BRI Gbad TOYs dthRnirBalibwetheadags 22a
of the protruding elements 22 and by the inclined edge 32a of the
supporting merdter c@Raiaedlirt diediqualithabéntetsentoahe mgp12at dchomugdatnglsedhar ge

port 34 provided on the upstream side of the scraper, 20. A driving device
36 rot at 6s. 1 HEE (B¢ pksaport  b¢ peatered b pccgmulgied fiai and sareel@easaly ner 12
is caused to L: : ' i.d= 1 iquid- '

process. Wt%lrot9 h&eltﬂget ‘?ﬁ%aﬂ% el!se%:{trl2?&ll:')!"rcg,\l(&‘i(ra g%g{jgl,e SS?IJ ﬁg]ggoﬁ:&gb%ﬁﬁ}graar?gjﬂﬁﬁ%t isin
the gaps bet v@eBe Hrdehledithausilpcesortbn tofiehe btiaibdradlway O dilteRNDeas ck4havhi ch
act as liquid flow passages, and the solid matter 16 that adheres to the
flat surfaceBi¥nee bat bes high rongenggtign pHeglid matieif Ehesateffigient dehydietionf t he
circular ri ng ngaem%grs hg_le is constantly scraped away by the scraper 20.
Accordi ngly, "no c 818? gbcurs in the strainer 12. Furthernore, the length
of the flow | i.qQui es through the strainer 12 is
defined by tﬁﬁﬁf&%&@&%ﬁe&@ﬁ&rbﬁwﬁﬁégmmers 14, and this length is
consi der abl y Ionger than the length of flow passages that is defined by the
t hi ckness of a pFiguee bisau sxplangfory. diegeam woieh illewraiasithe basshconsepieidhe snal |
apertures are f l{lma\icll i n the(f'g’l atf stgahinert. 'Iéhl%gsmen% atm)unt of solid

mat t er adherfcﬂﬁf2 QI SPATHNB RPN ZLELILE 10 HiE RE5HE BVFIR passages can

i ncrease correspondi ngly, and therefore, the solid:-liquid_separation
performance can BEUSprAEEHO %EQWEEE@ along the xix ofrotabion of thertirafish at at us 10

of the prese ' ien: i lk. be described in a nore concrete manner with
reference to%iagﬁﬁggg??%%gh 6. Constituting elenents which are the sane

as in the above-described basic, construction.will be | abeled.with the sane
ref erence symbol l,gué%lé l%lacfS?a‘é‘iﬁalag‘OB‘Z%‘Wi %blf:gﬁﬁ“%sgrageaghe SPLHEREE QF P1C be

onm tted. Theesgbdifirehi Sitthe sSIRRAGBE isEhrARMPHpBAARs bP 11505TR S Bvehtith; St T ai ner
12, the casi%g 241, et he s}c?ape?(ﬁZOSEai%é thepgri visng devi ce 366t hat rotates

t he strainer 12.F(§gp Aglgs eé-i%é'w@{v gitlé\%:g{{ha%errshmpﬁg;gﬁ{e&.l4 are stacked

si deways or dispo y si gaps be tHese circular ri ng
menbers 14 and farmthe strainer, 12 of li ndgj,cal shape. The_circul ar
g menber o 14 BigHS St 81 Xmbled fiFstenfed Jiueof iedraRRsioyn PR aHrS,
circular ring ggnbers 14a and flat plate-formsecond circular ring menbers
14b. The flat plate-formsecond circular ring nmenbers 14b are of the sane

external di anmet CFiglre téhfé gisrﬁéﬁo [ et %?&imclggﬁ?ﬁ%?es%@ (fad?lgll‘&g}{)% 8f

plurality of (for ®exanple ree) projections are tforned at

speci fied i nimtivel embotimbei bf G eslid-iifeidndeparatie® Sppdratas Ccoerdirgy td' itlg
menbers 14a and 14b are, as best seen from Figure 4, stacked sideways with
speci fi ed gapssémyimentiezn in such a manner that a specific nunber (one in
Figures 4 and 5) of the first circular ring nenbers 14a is interposed

bet ween adj aDETAIEEDADESCRIRTION OFi THE PRIFERREIAEMBOPIMENIES 11 2 July
2002

First, the basic concept of the solid-liquid separating apparatus 10 of the

present invention will be described with reference to Figures 1 and 2.

The strainer 12 used in the solid-liquid separating apparatus 10 is in a form
of a cylindrical body and is obtained by stacking a plurality of flat plate-form
circular ring members 14 (or disposing the flat plate-form circular ring members
14 side by side) with specified gaps between the respective circular ring members

14. The size of the gaps formed between the flat surfaces of the adjacent circular



descri bed specified gaps are obtai ned by spacers 44 as best shown in Figure
5. In other words, the spacers 44 are fitted on first stays 42 that pass

t hrough t hroughhol es 40 formed in the circular ring nenbers 14a and 14b.
However, any other elenents can be used for obtaining the gaps, f; 46
of a Y-shape, for instance, are connected to the inside of the circular
ring nenbers 14a and 14b; and a rotating shaft 48 is installed in the
center of t 4, : . t at. tatably
Support od on ThEtASkEN s dPRHRRERTY B skSSHIRANIR G boltPudl 16
protrudes t acontnalihshamixitiretdnd sepesated fidd the diquidal8 byhihe sadiget 52.r ot ati onal |y
driven by the driving device 36, thus rotating the strainer 12 in the

di rection shown myoth&ewedds oM the Hé%rgé BEEhtAninkH6n F fIRI N 18 resdd R ed
continuously; but it can be repeatedly rotated and stopped at fixed

i nterval s andwatedoby aedicig the rrapertibn tafagojidt atter ik onthecsepardtad ri ng

menbers 14b whi. have t he prpjectiaons .38.on.their  out circunferenti al
surfaces ar ehaé?‘fgﬁgﬁ’&nsthe @H& 8‘%%8‘”?)&& ‘é‘f:ct“il%r{éng:sg’ef”@fﬂfﬁ f%@rer’?%_govﬁe@ ¥h the
outer circung,sf g0 hinBlinoiibAE trakbr &Qﬁcaﬁtﬂfgé Eacve&%-heme@lard HAEehibRO extend

in the axial direction of the strailner . I'n other words, the projections
38 of one sdsocthiced.r Eod the oppeiyteodke, itlse gapsibetweadhd cit@dir yhgombinberst lde

proj ections 38 of the next second circular ring nmenber 14b so that the ribs
50 are for med bpdensdde spmeiestent- ons 38 when the strainer 12 is viewed from
one end thereof. As a result, a plurality of ribs 50 that extend parallel
to the axis of tlhethstshaivmestrucirey thef shrammsd I@nist faemeditasra ciylindridakhedy,i al
surface of the, strainer 12. Since .the first circular rin ers l4a that
have no pr ojTEVinEdhEonstagt disneiar by, YeskEne e CHEUAr Tihe meZbsti L0t e BFS | ng
menbers 14b,exshanefaméer, | AT T80l fbstibR b iBfin Tk stfdiferCBSInNG traflcdl@B céhet UbU! ar
accommodati ng section 26 that accommobdates the strainer 12. The strainer 12
is set insidhaphs thabtheaxteasad ahimpelat graduayclhiedcome? 6maldertthward: dre andi of of
rotation of hhe slraiger 12, i 8“’ the rotating .shaft 48 that_is ﬁonnected
to the straitAstramer ilg By Wa elgdisosindh he sisehlan ring racbegs 147TAE s8alsti ng at

both ends of;; t.ral 3 {£ closed off by a pair of opposite inside
wal | surfacedéérgﬁe%ﬁé@?%&lfaﬁeglcéommdati ng section 26, so that novenent of

(¢ accampl i shed Tyt B3 Heilac Bl BonRE 14 ShE Bafiadlow AL ar
ring nmenber shamgh apkicl4Re Ifiid BeE TRRE, ARBrdifdifk teP@ifferehBe Wetwébn ther 0duces

a mxture of_sogld matter and liquid is opened in the wall near the bottom
of the tubulexterpalcbametdnandgntemet diameRs ofcshasircwabang sacmteeds i1, ohtheout er

region C of t. trainer. Also, the out]et port.30.which.di schar.ges the
| Taui d separBEB S CHEUEh TG TARReEt 14 & cHODI LIS Lt rme BAbRg 24 1 s
opened in t hamhhhQf thdBquid PUWSFasfpe TAGHRLIrAE Sfdihaier S6niaRedt e be
| ocated in the inner region B of the strainer 12. The intake port 28 is
| ocat ed at diquaduthat pesséstthmmgh biwngapk betoweeh dte quentar 80g aenswenl 4 (ioen tHegur e 3.

Thus, the m xture constantly accupmulates in the | ower portion of the
t ubul ar acc&ﬁﬁé%ﬂﬂgbkgﬁ‘i‘%s <) Pﬁl@r?ﬁ)%&ep@tsf" ﬁceéf(’ftth% CUEPlar HBE 12 s

exposed abovEiingt (4 be S R SRR, Bl bOR THAMRBGAIES e
di scharge painioud# of ssofidematieri that dhetppas therflat osurfadest b theubitblar ring
accomodating section 26 so that the discharge port 34 is |located in the

outer regi orenbArs { héncaeases #che lepgthofdheiligeid dloyeratrit e dhe widtefusel tha ¢ he
direction Ofﬂaig‘?rﬁ?%%?fﬁ‘% cfrgﬁlgl;f-iﬁ’%m@;nb%ﬁgfirfc?éag r 12 so that it renoves the

solid matter as been separated fromthe liquid and carried al ong

the inner circunferential surface of .the tubular acco ati.ng, section 26
by the 11 bs 50, SR auAE everins nidEaphiesE sSTESIPLER B aE 94
opens into trﬂ%n(ﬁ;%?@@ﬁ AectsNfie taHf?L#]g'f HRC GRIMDR dBt igrafiBE thoNqRl ARN6R4t he

liquid |evel the m xture. di scharge port 347is | ocated on the
downst r eam shateer.of Thérefor@pit ais edesifaldé tb hiaciebseathiewidth W iththeesgparatingo t he
direction of rotation D of the strainer 12 and js on the upstream side of
the scraper S2Paciytifiq kasiperopsads Qmthentihes band s §vill bgdssaribad fotess therselidt r ai ner
12 as best seen fromFigure 3. The cover nenber 52 is disposed on the

di scharge port 34 of the casing 24 so that the discharge port 34 is cl osed
by the cover menber 52. More specifically, one end of the cover nenber 52
is pivotally connected to the edge of the discharge port 34 |ocated on the
upstream side of the discharge port 34 with F 13 2 July 2002 respect to
the direction of rotation D of the strainer 12, so that the other end of
the cover nenber 52 that is on the downstream side with respect to the
direction of rotation D of the strainer 12 is noved or sw ngs toward and

o - oy o



The cover nenber 52 is constantly urged toward the strainer 12 by an urging
nmeans, or a spring, 54. The spring 54 is coupled at one end thereof to the
casing 24 and coupl ed at another end thereof to the cover nenber 53. By way
of bias of the spring 54, the cover genber 52 presses the sol 9 beﬁr 16
that is pushed and noved by the ribs 50 of the strainer 12 ag% @
outer circunferential surface of the strainer 12 so as to squeeze the
l'iquid out Ohlaitbﬁa&&lrlhg tHPthE §lat SGrfackBRFGRY %frcxﬁ‘!ﬁmﬁ% mémB&d I&%'s‘&%p@é can be
omtted, so that the solid nmatter scraped away by the scraper 20 iI's

di schar ged asway by dhe flat platetfolri (fig-formeks petiubingt diemey @2 afethd:)eq:raﬁér)zo to the
out si de of the casi he di scharge_port 34. The tybul ar

acconmodat i ng‘eéeé@ier ?8’1‘% gfqbgélawsqr%cgs %ﬁﬁ%@éﬁ?\l@r ARG PBHGETS H igitop east
one area the [ ut er

ci rcunf erent w?(ilensur ?bace o?ﬂgﬁ%sl{}%a%eﬁlgﬂpg%ﬁ(ﬁ dlb%e ﬁ%gll%ﬁﬁe?e%%@g# %rﬁleagtl al
surface of . tihg nidatheral4 ageensendedultiy Hethhi ©hrgddgving faick s nedesis sb owar d

t he di scharge {())ort 34 fromthe intake port 28 along the direction of

rotati on D ofs toetats thgjsiainen B2. Inpctagusecofshe separating spparatys, bgiefrreshext ends
fromthe int ak(ﬁh z@ro(&; g%eSQEt §1}rg%csvbf’{h@'ct1%uﬁi' I&E%&H%t@tl4p9rc{ehegr9une-5h\§1th

squeezi ng regi on l'ar "area in i on that
extends froméds@ierdiionk givear to Botlt ¢he h@]LﬂlleaCﬂ'@'Vlgg foacd and, thand)hd -liquid
alternatively, it can be formed in the entire region that extends fromthe
i ntake port S®araingigepatitycharge port 34 so that the squeezing region E
gradually narrows toward the discharge port 34. Instead of near the
vicinity of the The akdngp@dtha2@ mbukhaveommodstipgrsection {Heeeatigreeferrad) to egi on E
can be fornmed near the cover nenber 52. Wth this structure that includes
both cover nEpby a8 3henercemmadating sefé@mom@ that pecompedates the sEainer £dnt ai ned
in the soli dth@FeH er l%? a%@&m?xgdaq{ %agéc}‘lon 2%4152d1v£§féhybr¥291%25t;§€\#cﬁj mt%nzg t he
solid-1iquid sepdra |on erea
separating cepadrlihher te‘gmbBamae&i sﬁainanbmelt hgicroCer Aldks s@Zine 12 hs%
squeezing region E, it is sufficient to use only one of these two el enents.
It is also ptsg@tnlzivaupaoréqd A et eccpamedating é@ﬁt@n e rmpdrthg bofihend 19 theueezi ng
region E in g’tlragt\évzr f2 %Q ec%osecﬁns1 it a%fs’uol QPe %trau(f\ 1s u;x)sftqél eg Stﬁat%ﬁ u(l;tgfui%he

decrease in pr uct etc. sée rom cra er

construct ed fhafidsadkicBisHodevmyls a plurality of flat pI at es; and as shown
in Figure 3, the scraper 20 is disposed on the downstream side of the top

area T of the St%ﬂ'lﬂéf e?!grt%ttﬁ'at ReRGcks e rﬂn@lﬁu@bfﬁg&lh%d%hd %ﬁ%ﬁ fhgb D of

t he stral ner I'n tion, the scraper I'S osed near t I schar ge
port 34 so tfhatstra]tner Suthmgtoaob irzidehre dmmﬁnascaangseaﬂmn(% it peovikdesichakge port
34 with respect to the direction of rotation D of the strainer 12. In the
shown enmbodi WRASE Portiea of thegrepmmedating ?ﬁc%‘hg‘?ge port 34 are disposed on the
downstream side of the top area T of the strainer 12 with respect to the
direction of r ot AniantleDport Y0nis formed iethe JaEcommadyiéng sacHen 2oetoetfetot ke can be

di sposed in ni of .the to T, of .t ain 2

al so possi bl t8‘\{ b}eaglth%élqeﬁétg’&r éqgéﬁbﬁ (?ﬁlo“h%le@f)ss?ﬁ?rgg%ogl(&é {fﬁ% top
area of the gdseabdiFlatety wetckhtreeﬁaego dls@hatrgas e NigGid, Aiat Rhs érfdérad inftp the of the
strainer 12 so that they are at a iocation that does not reach the l'i quid

| evel F of t$tmimdrionereegiohd, sc ﬂEp(ﬂrtSlQ@OW.hel achemmordatiney sedtien 2bbekks tied ow i n
regards to its re concrete cture. The ., scraper 20 is conprised of
bl ate-f or m f PSPk PW&t@aﬂeﬁ Sirisrmedaisar [ dnuer e &%ﬁhﬂﬁ%@@i&?%g
el ements 58 1@%@3,@3@ ?lﬂ{’égm%rg nts 60. Each of the first protruding
rme

el emrents 56 roma pla te that has the sane thickness as that of

th t fl t 14 t h
15 anaithe tip SEelsal Bieamed S Suiprift bREbe g R MRS ol orrent
56 pr ot r udesfiopm@tedfoth n%fﬁ#fcﬁﬂh) GirbeWHThE leRithdrdd 23 Usrbaiaied cu‘n aRC By the

first circular ring ers 1l4a so as to scrape away solid matter 16
adhering to mhmbauﬁér Tier tprehds ehthcaprosudingcademerits tZBeeﬂterrmto tier spakes ring

menbers 14a. . .
between the flat surfaces of the circular ring members 14, that make up the



15 2 July 2002 Each of the second protruding elements 58 is fornmed froma
plate material that has the same thickness as each one of the gaps between
the first circular ring nmenbers 14a and second circular ring nenbers 14b.
The tip end (upper end in Figure 5) @f the second protrudi ngzeJLﬁrT%q{%8
advances into the gaps between the first and second circul ar“ri 6 ers
14a and 14b so as to scrape away solid matter 16 adhering to the respective
flat surfacegr@fert e fld" FUALR hE RGN ERRBISredd Rl s tﬁ@q} cBlart f
supporting elenents 60 is fornmed froma plate material that Eas t he” sane

t hi ckness asmeinbtrsdf. tThe sngsping inembsedd oo whidhcthk arotruding efemis 2 b4d t hat
have projecti on,sﬁ$8 on their quter C'Jrar?rﬁ .erential surfaces. The fjrst

protrudi ng dMeKdRE ds gispossde 35 Pet en IGYE nde 0SS EY SHENG ity Sl axighy

el ements 60 : Fé'rgf.lﬂj i: ' .fie rin
accordance w&}ﬁt‘?ﬁéfgﬁ?&gisﬁ{eggh or erg(??mtngfé%)?lrg@g n"Iéir}rz %ﬁ?gfsg?%ér(\ig&rr%?gers 14a
and second csurfacd af thei sigpdreind edeinbled B2 tthatfacmkie bipaihdiel 3t Oat Bage 121 ofVbr e
specifically, the first protruding elenents 56 are positioned so as to face
the ci r cunf eheprateiding alements 22and pre ¢dgesi2a of theupporting anthen 32 shataee t he

d t rudi | ts 58 iti .t hat peinted end
Cher oof Tent dPEHRP o8 B8 Riieent skt Fhiped ok avtefiin BFuitbiin a5 8 e 1an,
and the supp@fatieRd2 atCHE Bt s&Q fA6if FRAfE 1] KBRtkdSRitiRseshett k@8R difi8eter of

circunferential surfaces of the second circular ring nmenbers 14b. The first
protrudi ng eherstrainer 38, TFausotle polst matiem§6 dhasniast beed Scrapdd suyayoby ity

el ements 60 are further fo dinto.an integral .unit by second sta 64
That pacs « HEBTEHITE gt rorseas B mated Fire 87 areh e rmsinie
structure, thecGaRsr RR&bet R £l6ﬁ$’%fetih¥1?ne‘a' erdgbﬂ 9a Sl ARTE sRaihédd and
14b are set to be smalTer than the Thickness of the respective circular

ri ng nenber sl2ldsatemn dMbidnveAshastrasaertside ¢dpe dfhihe kmbsisfaet df ke sgportihg

protrudi ng el enents 58 that advance into the gaps between the respective
circular ri rf@ergg% that posiitened B fe WHHEIE SRR eReEct F R AW of he

circular ring,x 4 44 . S

pr ot rudi ng ggg%ﬁ?gggg%nﬁr gal tgl%%’ %gr%g-lgp Jf'jtlagi %ﬁ? t lga%lgglg%%b#g{fgfenﬁﬁe&g%g%nd
protrudi ng elfenecitcldFingneembérnfior ced by being interposed between the first
protrudi ng el enents 56 and the supporting 16 2 July 2002 el enents 60 that
are positioned ofs Padshit D A8 stfctirBdf BRORAPePI® sbLE hader] amREag 3@ the! N the
structures shown in Figures 4 and 5, the first circular ring nenbers 14a
are positi orfed satfadestdf thedacufr tihg nstmbzirné4 il Scrémedi vy by ghec piotmdimige al

shape as a whol e). Accardi.ngly, e first otrudi.ng el ement 56, t second
o orrudi ng HERN: 25ama aud Reatey IR athering et aier S e AN A EBtEs 51 1 <
order from QH‘?cﬁ&gaxiqfri]né @gmﬁe{sqmg s&Aped AW, dyothBTeRd s@fadentlihe %{%@G{t%@ S

"unit" is repeate Irection of thé sSecond stays 64, first
pr ot rudi ng ahembert325¢h ihe whstserms side atithamresdotto thadireétidnhef tatiapdd ofthe | n t he
structure shown in_Figure 5 the first protruding el enments 56 ich are
posi tioned afraBist ﬁzeﬂgg Sﬁlﬁ‘?ﬂ?gersl:é gﬁbﬁ‘aweﬁit?‘fseﬁcga}pﬁd UE Lo ?‘?rgﬂ‘ﬁ\gar?é(r first
pr ot rudi ng W' L0y j I L3S he Hiihonsaf 3 4;,he
Cer aper 20, ToTElpad ko2 bf {R ol b AckRh AR AP HBAT S THIY o
are | arger afdhdayottiny manhder 32 erd cahepanedf the catihg 24 fthromph prdisdharheng

el enents 56. The intention is to have these first protruding el enents 56a
at both endombl4ipronisled 89 dire yrshBn sl of Hssscrapehd® on the upstream side of
the scraper 20 with respect to the direction of rotation D of the strainer
12) from bot h siAldsiving deNice Joadtatesribisstofingrid. dbiser matonbethedikeaned dover ed by
these first protruding el epents 56a. .The operatiop of .the solid-1iquid
separating Bﬁ‘teé;igslsl@ué‘?‘{reltfbf%@ cQntighavsly \duppe ng &8@%’#@5%*%@10 riving
devi ce 36 i?rggetsyat ed so that the strainer 12 starts continuously rotating
inside the casing 24. A mixture of solid matter 16 and a liquid is

i ntrod d int t i .C Fi 1 f.t trai 12
i the T ower por ViR piel it B e e 5T e EEL B th it UaBiie It ake
port 28 Thevekygi fle PAPSRRASUAHSRiriANS: HAPRMBLLABNYEIBE abildsSHud fisW! ar 11 ng

menbers 14a and second circular ring nenbers 14b that nmake up the strainer
12 and ent emmsdaies, i andether sxdidomaticrod 6 tthe athemts nter the 2flat Thefaces hed loutari d goes
out of the casing 24 via the outlet port 30. Meanwhile, taking into

consi deration the external dinensions of the solid



17 2 July 2002 matter 16 that is to be separated fromthe liquid, the gaps
between the first circular ring nenbers 14a and second circular ring
menbers 14b are set so that the solid matter 16 is not allowed to pass
through the gaps. Accordingly, nost @f the solid matter 16 aggpg&]ggﬁi on
the outer circunferential surface of the strainer 12. Sonme of id
matter 16 with small external dinensions advances into the gaps between the

first circul j : i faltn r . In
the' prosent CromREdTEMARLRel 87 B Cnafiiofife el [OIRANE bl |

i nternal di aswhaebyothetdeeaper2pecAcs@didighys woaclopging dvemdeihsthédaranied 124b i s
set to be the length of thel iﬂui d fl ow passages,  of the strainer 12, which
i s | onger thEHArthesiore g length afifhe flowipasspgengbiheiliquidhat passemtroughythe ner s.
Accordi ngly, [ ter agdv | ; heres .to the
respective fftg#%s}ulrsﬂasc%ﬁgé bS’ hth 1&?} ?ts gaﬁﬁ@%&%ﬁ%%ﬂ%%@? ??%ggl}rcgﬁ%gers l4a
and 14b, andleth ignoHsitierablyt 168gardhal ihadesdh iofl ¥R bAkades tRitdadefindd ey t hat
in conventional strainers. A primary solid-liquid separation is thus
performed. Athesigknessopd Fi plateestinarhef tonyghidonalitdoastrystion iBOwWhishf smatkd
slightly above the intake port, 28. Accordin , the liquid.level E of the
i xture i ne HETURE PRAEFS 46 BRRRRCTAE S ockon MBorped e s yoaiefar o
the outlet paiiferidl, to?MRk LGS ifES JECHRUNIGHRS oW (ASabOVREn PRfctdagh Of the
t ubul ar accommodati ng section 26. Thus, the | ower portion of the strainer
12 i s const acdrtegpomdingle, hnd)dheteforetthe soliddiiqeidr epatationfpetformarsereant be e, t he
m xture introduced through the intake port 28 is mxed with the mxture
previously i ¥eRE¥ted into the tubul ar acconmodating section 26 and

accunul ated in the tubul ar accommodating section 26, and the solid matter
cont ai ned i n t heNextx ther olidsliquid s¢naratiigfapparatisi 19 efhthe presenuinyertibmvilt ure. As
aresult, a i'&uat.bo‘ﬂ.i n which onkey a art.tof tthe og{;t r ciSr lﬁn'fel’eﬁ;[si al
surface of t e S&YH F_ 8t 2 IBOIE P S ™ err’?‘?"xléae F’l’eafﬁ IS, _gg’t’@é 'y high
concentrati ogoRdtitkfly dlefRintSwHE JBe the a¥pRt 8 inaihd idwearbae@nbaic | ar ger
amount of solid matter to a particular part of the outer circunferential
surface of témstuetiinnwill 1 labelad ovithethe Fhue refefengeismgbals, sudrn detpded i cul ar
part of the strainer 12 that woul.d.,occur, tenporarily is prevented. 18 2
July 2002 Th esﬁ%??%‘?éﬁ”fléfilaef’@n{sﬁﬁﬁ b&c"&’ﬂmﬁ‘ﬁ'at es on the outer circunferenti al

surface of the strainer 12 is caught and collected by the ribs 50 forned on
this outer circufhesehdilignidsserpmptiag aparates 40 commiisghthe strpigenddedhdoy t he

ri bs 50 al ong t i pner..ci 1.4l .

accomodat i n‘g"slsnggzt4i’ Q‘E’ Sﬁ%""&‘?‘f %%detilg Bélbﬁ) rdéy{fE ?ﬁ? %a?fé%tggggﬁe;%glnn%? rl%'m Figure 3,
the bottom portion of the_.inner circunferential syrface of the.tubu]ar
hecombdat | ng. seatRIBRIBEOT S Ane SRBLER1 A1 IR e ORIBPRS o |

continuous f&ammyNige Ll ﬂﬁ? SRR ARYRIIYulbl 388 héinBer§! 14C PFoR eShape
al ong the direction of ro% tion D of the strainér 12. Accordingly, in the
area where tdmifdrd® dfot tydindsicalf thmpé.o Thheiravler sing pesinisirsié4 wahsist afhievogap

bet ween the quter circupferential _.surface of the strainer 12 and_ the inner
ci rcunfer ent‘ihgéreé‘hﬂﬁ’ﬁﬁ s platerforpy fits SrCBRIRBERPETd §é’c‘?fiif[19ﬁp;‘6e'8)rr@dual ly

narrows. Thi : far eegj.n {0 . d t...the
solid mtter&f@f%ﬁca#@ e Iﬁglgﬁje g% g@ghg%{ E%'tefﬁgﬁr f%gngocrl Iggfégélsn hr ough
thi s squeezimgmbeildb are of the samkiesitermml déamdter asahprfies sixculbeting arrnibess out er
circunferential surface of the strainer 12 and the inner circunferenti al

surface of tHe andohavare pluradinobieer eepnape thred) prejections 318 dat arcdermeshant

contained in_th olid matter. is furth eezed out, and the solid matter
16 i s noved %8@§atuﬁggﬁggoﬁt§elf 8@‘5 4 cl)Tf%{eﬁgéém xture as the strainer 12

rotates. A secondary. sqlid-1iquid separati is thus perforned. The liquid
that has thus be'g}f"lB §’(ﬁﬂg%r288g m%%i@% a’c’%rlgggaﬁe*tar?re]beéf P nEP™1 ,gu’?ng’ers t he
i nner region [ : [ | t port
30 vihent he R s R ehe MR B R R R SR e PR 0T
matter 16 remmhbes @fetineFipurdsademdof) vhehe ifrst Bibcul#Acring dnargbsrs 14aqisi d oozed
out fromthe solid matter 16 ma%/ pass through to the back sides of the ribs
50 via the gapspesad thseweanpadisment second ircplar Jing ggmerss!4te- mkedbeye-h t he

m xture. Furthernore, by the rotation of the strainer 12, the solid matter
16 is pushed by the ribs 50 and noved al ong the inner circunferenti al

surface of the tubular acconmopdating section 26 through the regi on above
the liquid level F. During 19 2 July 2002



this process as well, the liquid oozing out fromthe solid matter 16 passes
through the strainer 12 and falls into the bottom of the inner region B of
the strainer 12. Thus, a solid-liquid separation is perforned during this
novenent of the solid matter as well. In the shown enbodi meny, thezogﬁ aper
20 and di scharge port 34 are, as be%% seen from Figure 3, posi“{l\{)ne on the
downstream side of the top area T of the strainer 12 with respect to the

direction of,rot.ation.of . the strainer,,12. Accordingl solid matter 16
adheri ng-t o dRERH BFsified b 5} SBBRR it R B B Ml BT S The i bs
50 and ermer g@ﬂert\poﬁa,ech@'g,%asce&mapﬁretm&dl driifistlsth PV £ 1ifac ?Lsstthﬁough%mh h- | S
noved a | onger distance through the space above the liquid lNevel before
the solid ndtales 4G Ganiedsn thecisulaping @ember Idasobddye PoweveddanyTother, t her e
is an incre:qied og)Fortuni a}f fchr A jn%u' d to be oozed out fromthe solid
matter 16, anamehs FHPOVEE TN HLINESDS 8ARSepar at i on performance is assured

conpared to cases where the solid matter is scraped away imediately after
ener gi ng above t¥wkes 4aiof 4 &vehaps. fopipstiraensiceconnpeted ¢o jthe anpidecpf 8 that i s

noved by the.strainer 12.is ra away, by the scr r. 20 il]e the solid
mat ter 15 beiRYROT el AR A ool SRATRE indnu il frfei, >
Accordi ngl y,cehiRe oFOlhkst §Re§ 4616 BoftenBaf ttheSoRARA shef e draaY@itabBN €asily
be renoved fromthe strainer 12 and di scharged fromthe discharge port 34.

The sol i d nesuppoerteticon thetchsing 24 dddenshorgerahef tHe sethangygduivd& brogrudes to
efficiency. Wen the solid. er 16 is fyrther.noyed and enters fhe region
of t he di 2cHBy RS e casinrh, 5407 S o it speusteliy wrBiEd pRabe tRsinger 15,
the liquid n tehdaks b it i i ezed out
byt he cover mener 153 Topinf A A 1otn (REAREIaR ABLh e B T nd s
constant |y WHiged 3t clier drairee 13tis eotaved catidupuslpeb it cangbeSeepededlinirodted
solid-liquid separation is thus perforned. Here, the |iquid squeezed out of
the solid mendstorped ghiixediIngrisiscandadsogptatedeat 3B PERIUARY 1S 52 passes t hrough

the gaps between the respective circular ring r 20 2 July 2002 nmenbers
14a and 14b of tTHe sscerd niweularing dngmbans 1dowhicihhave the projestionseds on B of

the strainer, 12. This liguid. flo toward the bottaom of .t he tuhul ar
accommodat i HB‘_”IE QBT §H c%&\?‘?'g’_ag ﬁmﬁ%g S P ?ﬁ”ﬁ%&/sﬁ gltéasfég]% pg@?cq*faﬁ‘? le’lgf 3105% passage
66 is the rqpé gBs 50@h the ok @ fRYerkiaPsirfiae bf Etdfrasiér flac erirk, hBQibs
supporting el enent 60 (each of which being positioned so as to face the

out er ci r curf0eaxtendi inlths aritladiastion of the streineed.i Ieoherwariscihequojaetionsng

b 14b th h j ecti J t hei ut i nf ti al
sur faces) and e eaeR GRedd o0y 48 Pasaeh iy Shuthie groeriting
el ements 58 joWi (G0 nsandWifdheitdifir i%h‘x%lf}ﬁénﬁbé}914%|s%’¥ﬁ£{ttﬁe 68s 304 AfEmBe it i oned

so as to face the circunterential Surfaces of the second circular fing

nmenbers 14b)thesSqrejeconsiis Wheyuihd stminef 12us viewel drdmoke shd elseredf. t Agari bs 50
by passing through the gaps in the ribs 50 and {urt,her linto,the out er

regi on B of TeHh dtluphgrotibsppd Bla§§¥fﬁ'§ff PirbetdR thhaxigepdhediairmnl 2 e
respective Ghrey Sﬁ.tﬁét BQ}eW’cﬁP&B&réﬁ%ﬁl% ac1e4$¥-tfh irfe§ 25 0&ind Qﬁégig& 16
reaches a midway point of the inner surface of the cover nenber , the
sol i d mat t ercirtlapeihg hichghekD14dBavhtive mogirojecticrsri8nire aterpusddameweal thehe fir st
circular ring menbers 14a is scraped away hy the first protruding el enents
56 of the scéfegpdicirgnlar ppg membses Kb, ppacpsmire &prmed indaibtsiP-t o the respecti ve
flat surfaces of the first circular ring nenbers 14a and second circul ar

ri ng nenbers 14 hescasing @4shas aptatiulanagcommadating eeadiod 26r thetr acdbmnoghesent s 58.
Then, the soLi d r,ratt%r hus ,scrlag,ed away, l@)ﬁ/ t{;el first and second c¢ircul ar
ring menber dhesigpingsd 21 e straingiel Sissghwpide fe tubylprarepmpodating PR &O st r ai ner

12 to the u f.ae P&L.: 2. S iption

rade i th opara e RE e o, SEIRNGRIRE 1205 TA AR LU B8RRI B Cges

22a i n Fi gurcendectddnie thepedingror, iosricidal mfa hdiezoatl djpertiodd Tie, opeaingest seen

fromFigure 3, fornmed as an inclined plane that extends dowward al ong a

tangential dofleerdonl &he stiunes Fajarerlosed offcByAdPaig Iy oPPREtSHISIE Wallter 16

transferred t [ r ) . C i ] by the
B @s o??heut%?glalé ﬁ%&%ﬁ{f@aﬁﬁg (szfcftlo}l ?‘3 4 {lﬁfx%Bvé)Qedt%f El#:;ff@@d

rib 50 of the strainer el I'ned orientation o raper 20,
t hus over corfefigeehiBe i@t RegidOC Gad Mhner hezisw BI dT0he4irding 1POR HcBEMplivheg over
menber 54, and is discharged outside the casing 24. 21 2 July 2002 The
present invention is not limted to the structure described above. In view
of the structure of the scraper 20, the rotating shaft 48 of the strainer
12 can be set in a direction other than horizontal, e.g. in an inclined
direction. In this case as well, at |east the scraper 20 and di scharge port
34 are provided so as to be positioned outside the liquid | evel F of the

m xture accunul ated in the | ower portion of the accommbdating section 26.



L

Al so, in the above enbodi ment, the ribs 50, which are forned on the outer
circunferential surface of the strainer 12 by the adjacent projections 38
of the second circular ring nmenbers 14b, extend straight in the axial
direction of the strainer 12. Howevgn, these ribs 50 can taquggglgggz
shape. For exanple, the ribs 50 can be fornmed in a spiral shape on e
outer circunferential surface of the strainer 12a. These spiral ribs are

obtai ned by ALIAGY Mk $4pS beRFRR theCdifchlt Bihg MdMbE IRESR fWpd so.that the
projections 38 are circunferentially sli g%tly shifted fromthe projections

38 of the adjace I } menher AN spj ral
ribs, the solid E%?ﬁeggi%géjéﬁ éng)n\iéégqi%{ %ggvh?ﬁgm&ﬁ%c;eg%e%m&t 1 oohf%ﬁﬁgﬁ%ﬂseaueezi ng
regi on E whi bl igeidsk Renddl i theaganatardhé ®6itorof the amhidamgicymmditing
resistance force applied to the driving device 36 that drives the strainer
12 can be sngfclian 26 sprpatalee logatedin theoyter regson Gax tharsieaingss Alste tha euleght
ribs. Thus, th trhai,ner 12 ¢ e r.otat ed a_weakar iyl far.ge.

Furt her nore, p%rﬁplﬁw l%thglsgl}af%egﬁﬁ? gq\”ﬁi Sﬁﬂ?rgtﬁd'? T gfers :flﬁé?ggfaf\{? @%%‘ﬁ%{ﬁ%d and
the scraper gPihkgadihX el iPSpdnBd iMedRICs the thnd adtdmRbdatthgSdeb 6t 26 So i N
which the strainer 12 is stationary and the scraper 20 is rotated can be
enpl oyed. Mbaetoves Jocatediin tht smeposgom Beof thefstramer HE. ekiieeintalle mirtp8 inf t he
strainer 12 jn a.trupcated .cone an no} o Iiﬁgrical as _the dge @ribfed
erbodi ment . 1oRaiEf A [ poifien thandhy aitlet B SHEnseRdTom Figiite 51 Ausfihe

different di BERLRY Scdinity ©ecMIbRAL it ARALTI0WATELRl | 89 IRTDEELA ©
provi ded at one end, and smaller dianmeter ring nenbers are provided toward
anot her end. adeomnivelating sectivh@6sthkilawern pmpuiich sthastsinergl Ajzpamatrsedl ih@hean be

designed as shown in Figure 6. In fhis structure, the space between the
outer ci rcunfstaig pug the Upperportion, obigstrainet bets ¥potadabeye Mierliquid fevshd t he

i nner ci rcurr{;gf%h*'lﬁlmrg% glfo% @fFi%ﬁ}% st ubul ar acconmodating section 26 is
itsm and 't '

m ni num at i way poi n en gradual | y becones broader toward the
di scharge port 34, Wth this structure, the force applied by, the quter
circunferential i}i’,ﬁ' }%&?Ear@fz PefE %t _r‘sai(’ﬁ%‘f‘edl_ﬁ1 4 qpﬁﬁre%g{ﬂqnc Bﬁftl%? éHP‘i(‘)lﬁ‘l'
surface of thofitihithe 3CSRATRA URE REAILIAAS Bolt B4 BoEALd sh AR ber 16 that
is noved by the strainer 12 becones gradually smaller. Thus, it Is possible
t o snoot hl y wigmpah@ofeet svaireol1Rd Thetdisharke poitad4 éxsemsiann itleddilactivhef thes 50.

In the structyre_of Figu 6, the cross-sectional shape of the innper
ci rcunf er ent ¥4$ Ogiﬂt?téfﬁ’emg&etsﬁém?ﬁ F%}haéétcr&m%%{herﬁgﬁgé@qea,J,g,zgla} as

subst anti al | [ tihes; j ik % Qs Cls > ctional
hape 15 | ns e B B e e R g
rotati ng shaéf thd8ubfiths atconirmoddting seetidre6 dy theeritsubll tar thacasideo déitheng
section 26. As a result, the space between the outer circunferenti al
surface of t%#iN€%ai ner 12 and the inner circunferential surface of the
tubul ar acconmodating section 26 reaches its mininmumat the mdway point
(right-side end The Risgharge oyrti3ét apsan inthdh¢ apask of ghe tubplr pseommedefingchar ge
port 34. In the enbodi ne f Figure.6 he cover er, (52) is,nhot used.
The above enif§HP} t%’oé{f‘ Bflfailggl,d, %@81 &Aqfhtli’?éf"é‘?lgﬁ'ceﬁegg’édé%gei %ﬁti %fﬂilsd
separating a3pALAbH heWUveribtdesm YRR b It RplaA¥ T SPHRISARRE 19 UMAE PR
treatnment device, and water is separated from pul verized raw contam nants.
However, it theekrevfidarhofitotstayn Pooft thatstrainer $2pad a¢ bmghappsirranusidobf thee

present invention_can_be used for, separatin her conbi nati ops than raw
cont am nant sSCEHEY f”éﬁh.reﬁﬂ%’%‘@é{* fireshipn ng ‘%&i&s d’zé}}?r%trﬁﬂebi,ﬁ ag Hestt Rl

sol i d-1iquidgseRasatisng apparatus of the present invention, the strainer is
conprised of a plurality of stacked circular ring nenmbers with gaps in

bet , and sol i tt dhering to the flat f t he cirgul
Phg menbers & haliSRer TSI o2 & fiapdied of ahe BBty BUEg 8F e GePapl
Accor di ngl y,sotthwﬁédfsaearg@g&é BgivgsRdbRenEtdverhRinbel Ml NRIOSifkcally be set

narrow, any cloggi ng cause y the accunulation of solid matter in the
spaces bet weare tink of | the ®wef awesbeof5%t ke poiotatlyl eonneitad torethbegdget dfathef or m

liquid fl ow pagsages ¢ e ayoi ded. Thus, a, gopd sqlid-I|iquid separation
capactty i o SETRHBIPoE o Kerb . T yBeRh S A o QPthaRRt TG Wihe

di fference between the internal 23 2 July 2002 di aneter and external

di aneter of the circular ring nmenbers can be greater, and as a result,

| onger liquid fl ow passages are obtained conpared to structures in which
smal | apertures are forned in a plate so as to function as liquid flow
passages as in conventional apparatuses. Thus, nore solid matter entering
into the gaps between the circular ring nenbers will adhere to the flat
surfaces of the circular ring nmenbers and renoved, greatly inproving the
filtering effect.



T

I n addition, since the anmount of resident solid matter adhering to the
strai ner can be thus reduced, putrefaction of solid matter is less likely
to occur, and the generation of disagreeable odors, etc. can al so be

el i m nat ed. 24 CLAIMS: 1. A solid-Rkiquid separating appara qgﬂgqﬂﬂ5ésing:
2 July 2002 a strainer which is in a cylindrical shape forne y'a
plurality of flat plate-formcircular ring menbers arranged to be next to

each ot her WekpecdaPtheiditebed\R0iatidn IREF e sikine12138 tﬁdi'%eebtﬂexaéhd of the
accommpdati ng section that accomnmpdates said strai ner, said accompdating

section bei ngpwdr wiedder bY thatiisl ostthadoensticamoside Mtﬂlatmt iontherdireejoonf and a

strai ner outer regj o gl t hat 2&; nt ake port that introduces a m xture of
solid natter OB & ARk 1§ mavsd Prsirigeh Wt away diprarhe an

outl et port 3@%@%&%§10;@ j#lg said liquid that has passed through

said circular rs an vanced into sal d strai ner inner region is
formed in said s ainer inn ion er i ch.has ate-form
protruding el ene C%edsrge?lgf)r éﬁgi Cﬁ%ﬁ%‘ﬂ@' ufgﬁ g’&TddY% PrLaipeh %\gebﬁ Wi d
circular ringg ﬂ%ﬁ’ﬁ%ﬁ 810 §rirg0 54, eq‘ﬂ&%pﬁﬁézb'@' lmuwd AR eh ther&otfth e
surfaces of said circular ring members The Solid-liquid separating

appar at us acesingiZdandesodplai st dnothenened thereod 4 thesbrerimembérsS3i nst al | ed so as
to rotate about a horizontal axis thereof in said acconmpdating section;

sai d intake portBanwhysaf Biaowiflthé spidnid 58y theOREBE thehibes 32 0pragsed MM Eaid ng
section of said casing so that at |east an upper portion of said strainer
i s exposed d@ﬂtt%fl%@iaﬂlsmushm and moeyed by dhestibnp@rof she @tp?é@eralﬁagrg%@ﬁtdhesol id

matt er adherl toa ar ald |ner hat IS ex d ,aboye sajd
e 5 G BRhhal BB O FblRalEE 13 38 hs 1S sGIROS R FRRY BpBRE T,

wher ein Sal Gkh& G BiatteF 0¥l dﬁ@' cb%ranéiﬁwsstzraeﬂ hQ%4Q§an%etcﬁﬂm@ﬂ% @bt sai d
strainer with respect to a direction of rotation of said strainer. 25 2

July 2002 4.thiselid mhatigr Iscrgpediawayp by ghé ﬁgaaqrp’%)r atﬁschargﬁdm indor withoui m 2 or
3, wherein al:ﬁ:ngqe Sriseésg {0Y, Otﬁfg cg\%rdmgmgeragj)'t Yo e ou 51 fatile rclasqgg %r}“})om 1e| S

provi ded wt
discharge port 34.

The tubular accommodating section 26 is formed with a squeezing region E
in at least one area therein. In the squeezing region E, the space between the outer
circumferential surface of the strainer 12 and the inner circumferential surface of
the tubular accommodating section 26 gradually narrows toward the discharge

port 34 from the intake port 28 along the direction of rotation D of the strainer 12.

In Figure 3, the squeezing region E extends from the intake port 28 to the
vicinity of the outlet port 30. The squeezing region E can be formed in a
particular area in the region that extends from the intake port 28 to the discharge
port 34; and alternatively, it can be formed in the entire region that extends from
the intake port 28 to the discharge port 34 so that the squeezing region E gradually
narrows toward the discharge port 34. Instead of near the vicinity of the intake
port 28 as shown in Figure 3, the squeezing region E can be formed near the cover

member 52.

With this structure that includes both cover member 52 and squeezing

region E, the amount of liquid contained in the solid matter 16 can be greatly



projection on an outer circunferential surface thereof so as to nove said
solid matter contained in said mxture above said mxture. 5. The
solid-liquid separating apparatus according to Claim4, wherein: said
circular ring nmenbers conprise flat jplate-formfirst circular Uhﬂgnggbers
and flat plate-formsecond circular ring nenbers, said seconc? ciricular ring
menbers bei ng of a same external diameter as said first circular ring
merbers and pigavdddgdd \MetsBlié-lﬂllu_W @b&%ﬁo&ﬁe&&hﬁn@é Rliﬁx?ﬁ'é\@ﬂ.s on outer _
ci-rcunferences thereof at specified angular intervals; and said strainer is
in a shape of a i i sahe cihcul a .ng
menbers di sposed%L%%Q%lﬁgAJ% %log(gg ﬁ%ﬁ%&#h@{lﬁ)‘sé Q;t?’;i?%? yc(%nrl)cu eazrgo‘{el1 ng

menbers are hi&hﬂ:p@@@ﬂtlﬁ%ﬁ\d@&mgsﬁgﬁnsﬁ;ﬁpﬁduﬁidiﬁiﬂ|t@ﬁser orilg ofe b eese nai d
strainer having a plurality of ribs formed by said projections forned on
out er circuntlementsi alt is alsapessitde te lininate dioth the eeNcsirmembey fabértte G The

solid-liquid separatin ppar.at u cgordi t.0 im2 ., 4 or 5  further
compr 1 si ng. SEPaRRsrge FORviak RS feRed fr YhrioReibint s HERug et on and
is located ofecfdhst REproBadtcdbilecOf said scraper with respect to said

direction of rotation of said strainer so as to discharge said solid matter

that is scraped b, j. r S| I | g, cover
menber di sposed %&é%{]i %oﬁﬁéérgﬁggg%?#,& 5s)(guisoé_ o@%&%c&e%g@ﬁ%%ﬁﬁaw%(sv%t ally
attached at gliealgepef filgilged; ahd adBh@AE Bifurd, thelics4leandes #igpdse®dn e
upstream side of said discharge port with respect to said direction of

rotati on of éawmptreamagidreef thedop Auge Taelothh straimar 1 3 withaiespesbhtoethe dingbliéon whi ch

is on a downstream sid f said dj scharge rt with . espect to said

i rect pon.of SLSTARRGR B sFing P HERRE L i< sl 58 BfRosidndRfend. an
an urgi ng negishardl 5 W SeHhabRiifloeA¥E bn MRIMSInstrend siiesFitkk &i%é}ﬁkg)%iort 26 2
July 2002 7. The solid-liquid separating apparatus according to aim2, 3,
4, 5 or 6, f34witbrespeeidpiths ditpction qfivsationdD pEthiestraingr idd i n an area bet ween
said intake port and said scraper, said squeezing region being a space

bet ween an out er Incthe chisvie exbbddiglens titd Repen?0 awd disdiarga peat 34m@ ddposether
circunferential surface of said tubular accomodating section becones
gradual |y naf® diedownstisamesidg pEic on as¢a L fdbe sHager i’%ivaﬂsqua?%é? thes, The

sol i d-liqui dd&e%ﬂ%{zgéfpg)??tﬁ?lgﬁlr gg "fl?eegﬁ?l%ldilﬂg f-l%wgzgr' 'ﬁlc?se e’:}?mté&gclg 5c’anat)eor 7,

wherein saidinta a ower “than said outle t. . A@h. Af {
. Ay{ Y. AyUF  disposed in the vicinity of the top area T of the strainer 12, and it is also possible
. AyUY. AS{| . A@ ASUY. ASYI . ASh. A@. AShY% AS{ Y, . Af U . AT hY. AY. AF. A. Ayl 9. AY. A/ | . A
Yl . A+. AY. AF. laUostat Nphese elgments on the upstream side of the top area of the strainer 12
with respect to the direction of rotation D of the strainer 12 so that they are at a

location that does not reach the liquid level F of the mixture.

The scraper 20 will be further described below in regards to its more

concrete structure.

The scraper 20 is comprised of plate-form first protruding elements 56,

plate-form second protruding elements 58 and supporting elements 60.

Each of the first protruding elements 56 is formed from a plate that has the
same thickness as that of the respective first circular ring members 14a that make
up the strainer 12, and the tip end (upper end in Figure 5) of the first protruding
element 56 protrudes toward the outer circumferential surface of each one of the
first circular ring members 14a so as to scrape away solid matter 16 adhering to

the outer circumferential surfaces of the first circular ring members 14a.



0 %

7@Mha{vqgl gb] X] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]cRa]ca]ca]

ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] c<al] ca] ca! acoy5+"

ZK>#@L###$S' D( } xsni d_Z] ] ca] ca] ca] qa] ca] ca] ca] ca] ca] ca] ca] cg) 3@ 02(]5?] cajc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! D((() P++++, . +'x/ ] OK
0S0000. 1z11273[ 3g334T45} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] caj ca] ca] ca] ca] ca]

ca] calcalca]ca]c I v AN M T
o <>>@@ A AAL G %&R%%LB%J@L%%E@E%% XS nfﬁjgﬁ] for %g]}}% ég]/%%]”@g‘]”caé] cal ca]
ca] ca] ca] ca] thai bas| theamag da]:kme]sac@ cehoag @ﬁ]}maga@a]beaz]ecea]thaﬁm]ci:rm;llaa]mg] ca! KML
MOM M PvPQQ' RKR) TTU"UUU I WPYY\ | A2 G, bbyddf df } xsnj.d_Z] ] cal ca] ca] ca] ca] ca] ¢
a] ca] ca] ca] c&f aﬂeea]dcaf%%qréa]gc@]e Bal%a] L CRFBAWPLE 8P€ 4] ca] ca] ¢

2Li3LSLL8¥??@?ﬁ@@F ycb%@%@oﬁ@g ctg]%ca vances g]tot - 83ps b]etween the

a] ca] ca] ca] cfitsc ahd ab@wafcdijcakk ¢mpCiaknbésaldaadnd HIH] $b as to scrape away solid

a] ca] ca] cal *x-x9xxzkzzz?{~~! uu7TRU{ 4Cx} xsni d Z] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca]

ca] ca] ca] cal walteraltadherne i @ls]r%wetaqec t Sufecss @ ]ltsaan@a a&alpgaql%]%] ta] cal * |
"wzbR- z] 5} xs 1] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢

a) ca] ca] ca] cgal] calca] ca] ca] ca] ca]ca]ca]ca]ca! PS_ i\ AY*o9nFIl U } xsnid_Z]]] ca] ca

Lo o e hsple Shrahs e biraks Haren ik ei#e?éf 3%1;% § ok ca] o
ohcal o ool ca sqpelolenkcateatel splantongal f“"""’?ﬂl?@}’]‘ﬂ PP ca caf

ca] ca] ca] ca] ek eadiect]ona 368 ahahdic altendicaltfalcaadl Myffhtics.
F-109% () -, &10%& () 109 ()- 109 ()- 109 ()- @ 109%& () L#S109%& () - TdE*

F- 109%& () f MLO%&! i\ Firstl Pn{dingl @¥nents 561 Q%snd) )aroltrla@i’ Elenleh@¥ 838 (dnd L
$ 0 bC F-109%& #S109%&' ()-t10%& ()- 10 10 10@ 10%& 0% ()- ,10% ()-0
) supporting elements 60 are, as seen from Figure 4, dlsposed in a specified order in

accordance with the disposing order of the first circular ring members 14a and
second circular ring members 14b that make up the strainer 12. More specifically,
the first protruding elements 56 are positioned so as to face the circumferential
surfaces of the first circular ring members 14a, the second protruding elements 58
are positioned so that pointed end areas thereof enter into the gaps between the
circular ring members 14a and 14b, and the supporting elements 60 are positioned
so as to face the circumferential surfaces of the second circular ring members 14b.
The first protruding elements 56, second protruding elements 58 and supporting
elements 60 are further formed into an integral unit by second stays 64 that pass

through through-holes 62 formed in these elements.

In this structure, the gaps between the respective circular ring members 14a
and 14b are set to be smaller than the thickness of the respective circular ring
members 14a and 14b. As a result, the thickness of the second protruding
elements 58 that advance into the gaps between the respective circular ring
members 14a and 14b is smaller than the thickness of the circular ring members
14a and 14b. Thus, the strength of the second protruding elements 58 might be
insufficient; accordingly, the second protruding elements 58 are reinforced by

being interposed between the first protruding elements 56 and the supporting



dEbC F- 10%&' y10%&' ()-yGLO%&' ()- Y10%&' ()- @ 10%&' ()-y 10%&' () -yl mlO%& () -t
i  7@EDC F-10%  9A0%& ()-f#s109%& ()-fL!F109% ()- -10% ()-yyl0% () -
1098 () - %" " acobC F- 10%&' #S10%&' ()- 10%&' ()- 10 10 10f Y1310%& () -

/ 109%& () -f&F10%&' () - oy5dEDC F- 10%& p) GLO%& () - F(10%& ()-y° Q%'ggb' 9
109 ()-109%& ()- Y10%& ()-+ xnbC F- 10%& F10%& ()- 10 10 10y & 0%
f/ 109 ()-y9- mlO%& ()-y+310%&' ()-"

elements 60 that are positioned on both sides of the second protruding elements

58.

In the structures shown in Figures 4 and 5, the first circular ring members
14a are positioned at both ends of the strainer 12 (which is a cylindrical shape as a
whole). Accordingly, the first protruding element 56, the second protruding
element 58 and the supporting element 60 are disposed in this order from one end
of the scraper 20, thus forming a "unit"; and this "unit" is repeated in the direction
of the second stays 64, and the first protruding element 56 is disposed at another

end of the scraper 20.

In the structure shown in Figure 5, the first protruding elements 56a which
are positioned at both ends of the scraper 20 differ in shape from other first
protruding elements 56 positioned in the intermediate portions of the scraper 20.
In other words, the first protruding elements 56a at both ends are larger and have a
broader area compared to other first protruding elements 56. The intention is to
have these first protruding elements 56a at both ends hold the cover member 52
(positioned on the upstream side of the scraper 20 with respect to the direction of
rotation D of the strainer 12) from both sides so that both ends of the cover

member 52 are covered by these first protruding elements 56a.

The operation of the solid-liquid separating apparatus 10 structure as above

will be described.

The driving device 36 is actuated so that the strainer 12 starts continuously

rotating inside the casing 24.

A mixture of solid matter 16 and a liquid is introduced into the outer region
C (see Figures 1 and 3) of the strainer 12 in the lower portion of the tubular
accommodating section 26 via the intake port 28. The liquid passes through the
gaps between the first circular ring members 14a and second circular ring
members 14b that make up the strainer 12 and enters the inner region B of the

strainer 12. Then, the liquid goes out of the casing 24 via the outlet port 30.

Meanwhile, taking into consideration the external dimensions of the solid
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ring members 14a and second circular ring members 14b are set so that the solid

matter 16 is not allowed to pass through the gaps. Accordingly, most of the solid
matter 16 accumulates on the outer circumferential surface of the strainer 12.
Some of the solid matter 16 with small external dimensions advances into the
gaps between the first circular ring members 14a and second circular ring
members 14b. In the present invention, the difference between the external
diameter and internal diameter of the respective circular ring members 14a and
14b is set to be the length of the liquid flow passages of the strainer 12, which is
longer than the length of the flow passages in conventional strainers.
Accordingly, such solid matter that advances into the gaps adheres to the
respective flat surfaces of the first and second circular ring members 14a and 14b,
and the amount of the adhering solid matter is greater than that in conventional

strainers.
A primary solid-liquid separation is thus performed.

As seen from Figure 3, the liquid outlet port 30 is formed slightly above the
intake port 28. Accordingly, the liquid level F of the mixture inside the tubular
‘accommodating section 26 reaches only a part of the outlet port 30, and the
mixture accumulates in the lower portion of the tubular accommodating section
26. Thus, the lower portion of the strainer 12 is constantly in the liquid mixture.
As a result of this structure, the mixture introduced through the intake port 28 is
mixed with the mixture previously introduced into the tubular accommodating
section 26 and accumulated in the tubular accommodating section 26, and the
solid matter contained in the mixture is further diffused in the accumulated
mixture. As a result, a situation in which only a part of the outer circumferential
surface of the strainer 12 contacts the mixed liquid with an extremely high
concentration of solid matter can be prevented, and the adhesion of larger amount
of solid matter to a particular part of the outer circumferential surface of the
strainer 12 is avoided. Thus, clogging at such a particular part of the strainer 12

that would occur temporarily is prevented.
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circumferential surface, and this solid matter is moved by the ribs 50 along the
inner circumferential surface of the tubular accommodating section 26 as the

strainer 12 rotates.

As seen from Figure 3, the bottom portion of the inner circumferential
surface of the tubular accommodating section 26 is formed substantially flat, and
the side wall continuous from this flat bottom gradually rises in a circular arc
shape along the direction of rotation D of the strainer 12. Accordingly, in the area
where the flat bottom shifts to the arc-shaped side wall, the gap between the outer
circumferential surface of the strainer 12 and the inner circumferential surface of
the tubular accommodating section 26 gradually narrows. This area thus forms

the squeezing region E.

As a result, the solid matter 16 that is collected and pushed by the ribs 50
passes through this squeezing region E, the solid matter is compressed between
the outer circumferential surface of the strainer 12 and the inner circumferential
surface of the tubular accommodating section 26, the liquid component contained
in the solid matter is further squeezed out, and the solid matter 16 is moved above

the liquid level F of the mixture as the strainer 12 rotates.
A secondary solid-liquid separation is thus performed.

The liquid that has thus been squeezed out passes through the strainer 12,
enters the inner region B of the strainer 12, and is discharged from the outlet port
30. When the ribs 50 emerge above the liquid level F of the mixture, solid matter
16 remains on the surfaces of the ribs 50. Accordingly, liquid oozed out from the
solid matter 16 may pass through to the back sides of the ribs 50 via the gaps in

the ribs 50, so that this liquid is re-mixed with the mixture.

Furthermore, by the rotation of the strainer 12, the solid matter 16 is pushed
by the ribs 50 and moved along the inner circumferential surface of the tubular

accommodating section 26 through the region above the liquid level F. During
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Thus, a solid-liquid separation is performed during this movement of the solid

matter as well,

In the shown embodiment, the scraper 20 and discharge port 34 are, as best
seen from Figure 3, positioned on the downstream side of the top area T of the
strainer 12 with respect to the direction of rotation of the strainer 12.
Accordingly, solid matter 16 adhering to the strainer 12, or solid matter 16
scraped away by the ribs 50 and emerged to the outside of the liquid level F of the
mixture, is moved a longer distance through the space above the liquid level F
before the solid matter reaches the scraper 20 and discharge port 34. Thus, there
is an increased opportunity for liquid to be oozed out from the solid matter 16, and
an improved solid-liquid separation performance is assured compared to cases
where the solid matter is scraped away immediately after emerging above the

liquid level F.

Furthermore, the solid matter 16 that is moved by the strainer 12 is scraped
away by the scraper 20 while the solid matter is being moved downward from the
top area T of the strainer 12. Accordingly, the solid matter 16 that has thus been
scraped away can easily be removed from the strainer 12 and discharged from the
discharge port 34. The solid matter 16 is thus scraped away and discharged with

good efficiency.

When the solid matter 16 is further moved and enters the region of the
discharge port 34 after passing the top area T of the strainer 12, the liquid
component still contained in the solid matter 16 is squeezed out by the cover
member 52 which is installed on this discharge port 34 and is constantly urged

toward the strainer 12 by the spring 54.
A third solid-liquid separation is thus performed.

Here, the liquid squeezed out of the solid matter 16 by being pressed by the

cover member 52 passes through the gaps between the respective circular ring
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: the strainer 12. This liquid flows toward the bottom of the tubular
accommodating section 26 via an arc-form flow passage 66. This flow passage 66
is the region that is defined by the inner edge surface of the supporting element 60
(each of which being positioned so as to face the outer circumferential surfaces of
the respective second circular ring members 14b that have projections 38 on their
outer circumferential surfaces) and the flat surfaces of the adjacent two second
protruding elements 58 (which sandwich the supporting elements 60 and are
positioned so as to face the circumferential surfaces of the second circular ring
members 14b). Some of the liquid may flow to the back sides of the ribs 50 by
passing through the gaps in the ribs 50 and further into the outer region B of the

strainer 12 by passing through the gaps between the respective circular ring

members 14a and 14b.

When the solid matter 16 reaches a midway point of the inner surface of the
cover member 52, the solid matter 16 adhering to the outer circumferential
surfaces of the first circular ring members 14a is scraped away by the first
protruding elements 56 of the scraper 20. Also, the solid matter 16 adhering to
the respective flat surfaces of the first circular ring members 14a and second
circular ring members 14b is also scraped away by the second protruding elements

58.

Then, the solid matter thus scraped away by the first and second circular
ring members 14a and 14b of the scraper 20 is transferred from the strainer 12 to
the upper surface of the scraper 20. As seen from the description made with
reference to the protruding elements 22 that have inclined edges 22a in Figure 1,
the upper portion 20a of the scraper 20 is, as best seen from Figure 3, formed as
an inclined plane that extends downward along a tangential direction of the
strainer 12. Accordingly, the solid matter 16 transferred onto the upper surface
22a of the scraper 20 is pushed by the rib 50 of the strainer 12 along the inclined
orientation of the scraper 20, thus overcoming the urging force of the spring 54

and opening the cover member 54, and is discharged outside the casing 24.
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1098& () - The present invention is not limited to the structure described above. In
view of the structure of the scraper 20, the rotating shaft 48 of the strainer 12 can
be set in a direction other than horizontal, e.g. in an inclined direction. In this
case as well, at least the scraper 20 and discharge port 34 are provided so as to be
positioned outside the liquid level F of the mixture accumulated in the lower

portion of the accommodating section 26.

Also, in the above embodiment, the ribs 50, which are formed on the outer
circumferential surface of the strainer 12 by the adjacent projections 38 of the
second circular ring members 14b, extend straight in the axial direction of the
strainer 12. However, these ribs 50 can take another shape. For example, the ribs
50 can be formed in a spiral shape on the outer circumferential surface of the
strainer 12a. These spiral ribs are obtained by arranging the second circular ring
members 14b so that the projections 38 are circumferentially slightly shifted from
the projections 38 of the adjacent second circular ring members 14b. With these
spiral ribs, the solid matter 16 moved by one rib 50 passes through the squeezing
region E while crossing in a diagonal direction. Accordingly, the resistance force
applied to the driving device 36 that drives the strainer 12 can be smaller
compared to the structure that involves the straight ribs. Thus, the strainer 12 can

be rotated by a weaker driving force.

Furthermore, unlike the structure in which the strainer 12 is rotated and the
scraper 20 is fixed as in the described embodiment, a structure in which the

strainer 12 is stationary and the scraper 20 is rotated can be employed.

Moreover, it is also possible to form the external shape of the strainer 12 in
a truncated cone and not cylindrical as the described embodiment. In this case,
the circular ring members 14a and 14b of different diameters are used, so that
larger diameter ring members are provided at one end, and smaller diameter ring

members are provided toward another end.

Furthermore, the solid-liquid separating apparatus 10 can be designed as

shown in Figure 6. In this structure, the space between the outer circumferential
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accommodating section 26 is minimum at its midway point and then gradually

becomes broader toward the discharge port 34. With this structure, the force
applied by the outer circumferential surface of the strainer 12 and inner
circumferential surface of the tubular accommodating section 26 to the solid
matter 16 that is moved by the strainer 12 becomes gradually smaller. Thus, it is

possible to smoothly discharge the solid matter 16 that is carried by the ribs 50.

In the structure of Figure 6, the cross-sectional shape of the inner
circumferential surface of the tubular accommodating section 26 is substantially
circular, and the strainer 12 with a circular cross-sectional shape is installed in this
tubular accommodating section 26 with the rotating shaft 48 offset from the center
of the tubular accommodating section 26. As a result, the space between the outer
circumferential surface of the strainer 12 and the inner circumferential surface of
the tubular accommodating section 26 reaches its minimum at the midway point
(right-side end in Figure 6) between the intake port 28 and the discharge port 34.

In the embodiment of Figure 6, the cover member (52) is not used.

The above embodiments are described with reference to a solid-liquid
separating apparatus which is used in a raw contaminant dehydration treatment
device, and water is separated from pulverized raw contaminants. However, it
goes without saying that the separating apparatus of the present invention can be

used for separating other combinations than raw contaminants and water.

As seen from the above description, in the solid-liquid separating apparatus
of the present invention, the strainer is comprised of a plurality of stacked circular
ring members with gaps in between, and solid matter adhering to the flat surfaces
of the circular ring members that make up this strainer is scraped away by a
scraper. Accordingly, though the gaps between the circular ring members can be
set narrow, any clogging caused by the accumulation of solid matter in the spaces
between the flat surfaces of the circular ring members that form liquid flow
passages can be avoided. Thus, a good solid-liquid separation capacity is assured.

Furthermore, since clogging would not occur, the difference between the internal
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a result, longer liquid flow passages are obtained compared to structures in which

small apertures are formed in a plate so as to function as liquid flow passages as in
conventional apparatuses. Thus, more solid matter entering into the gaps between
the circular ring members will adhere to the flat surfaces of the circular ring

members and removed, greatly improving the filtering effect.

In addition, since the amount of resident solid matter adhering to the strainer
can be thus reduced, putrefaction of solid matter is less likely to occur, and the

generation of disagreeable odors, etc. can also be eliminated.
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CLAIMS:
1. A solid-liquid separating apparatus comprising:

a strainer which is in a cylindrical shape formed by a plurality of flat
plate-form circular ring members arranged to be next to each other with gaps in

between;

a casing which has therein an accommodating section that
accommodates said strainer, said accommodating section being divided by said
strainer into a strainer inner region and a strainer outer region so that an intake
port that introduces a mixture of solid matter and liquid is formed in said strainer
outer region and an outlet port that discharges to outside said liquid that has
passed through said circular ring members and advanced into said strainer inner

region is formed in said strainer inner region, and

a scraper which has plate-form protruding elements whose tip ends
advance into said gaps between said circular ring members so as to remove solid

matter adhering to flat surfaces of said circular ring members.
2. The solid-liquid separating apparatus according to Claim 1, wherein:

said strainer is installed so as to rotate about a horizontal axis thereof

in said accommodating section;

said intake port and said outlet port are opened in said
accommodating section of said casing so that at least an upper portion of said

strainer is exposed out of said mixture; and

said scraper scrapes away said solid matter adhering to a part of said

strainer that is exposed above said mixture.

3. The solid-liquid separating apparatus according to Claim 2, wherein said
scraper provided in a downstream side of a top area of said strainer with respect to

a direction of rotation of said strainer.



104| F4410%| & () - f
210%| & ()- ! #. 310%| 4| & () -, F10%| & ()-*310%| & () -~/ dEVK@ 10 109109%8& () -
“Z10988&’ () -, Z10YB&' ()-1 3109B& ()-f #S109B& () - ‘F10%3&'() P\ dEVK@ 10 10Y

F" 10988 () - GLOYB () - F YL09B& () - 9Z30%B& ()-F -10%8& (V-1 o

f 109B&’ () - . p=dEVK@ 10 103 9- 10988 () - +MLOYBS&’ () - S) FlO%B&' () -% 2¥BedR08) - 3
040988 () - #GLOYB&' () -.89: ; >JbC 10 1#S10% U&' ()-10% U& ()- 10B 10B

10Bs910%B& () - 347 TQ&@&'ic(—)iqui&JsQﬁ@&h{@ aphasddts dQordispl 7€ 1dm ) orlf) Unlhdteih) -
at least one of said plurality of circular ring members is provided with at least one
projection on an outer circumferential surface thereof so as to move said solid

matter contained in said mixture above said mixture.
5. The solid-liquid separating apparatus according to Claim 4, wherein:

said circular ring members comprise flat plate-form first circular
ring members and flat plate-form second circular ring members, said second
circular ring members being of a same external diameter as said first circular ring
members and provided with a plurality of said projections on outer circumferences

thereof at specified angular intervals; and

said strainer is in a shape of a cylinder obtained by a plurality of said
circular ring members disposed with gaps in between so that said first circular
ring members are interposed between said second circular ring members, said
strainer having a plurality of ribs formed by said projections formed on outer

circumferential surfaces of said second circular ring members.

6. The solid-liquid separating apparatus according to Claim 2, 3, 4 or 5,
further comprising:

a discharge port which opens in said accommodating section and is

located on an upstream side of said scraper with respect to said direction of

rotation of said strainer so as to discharge said solid matter that is scraped away

by said scraper to outside of said casing;

a cover member disposed at said discharge port, said cover member
being pivotally attached at one end thereof to an edge of said discharge port on an
upstream side of said discharge port with respect to said direction of rotation of
said strainer, so that another end of said cover member which is on a downstream
side of said discharge port with respect to said direction of rotation of said strainer

is swingable about said one end; and

an urging means which urges said cover member toward said

strainetr.
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further comprising a squeezing region formed in an area between said intake port
and said scraper, said squeezing region being a space between an outer
circumferential surface of said strainer and an inner circumferential surface of said
tubular accommodating section becomes gradually narrower in said direction of

rotation of said strainer.

8. The solid-liquid separating apparatus according to Claim 2, 3,4, 5,6 or 7,

wherein said intake port is located lower than said outlet port.



