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BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a filtration apparatus

that filters ligquids such as water, and to a method of cleansing
10 the filtration media therein.
Description of the Related Art

Conventional water purification processes at large scale
water tréatment plants invblve adding chemicals to untreated
water drawn from rivers, lakes, ponds, or wells to consolidate

15 the suspended matter therein to a size that causes said
consolidated matter to deposit on the bottom. The supernatant
water is skimmed and sent to a filtration reservoir, where it
is passed through filtration media such as filtration sand to
remove the finer suspended matter. This water 1s then

20 disinfected with chlorine.

However, if water is filtered utilizing filtration media
in this manner over a long period of time, the filtering efficiency
decreases due to the pollutants in the water (contaminants such
as sludge, hereinafter referred to as contaminants) attaching

25 to the filtration media, among other reasons. Therefore, it

becomes necessary to periodically cleanse the filtration media.




20 disinfected wth chlorine. However, if water is filtered utilizing
filtration media in this manner over a long period of tinme, the filtering
efficiency decreases due to the pollutants in the water (contam nants such
as sludge, hereinafter referred to as contam nants) attaching 25 to the
filtration nedia, anong other reasons. Therefore, it beconmes necessary to
periodically cleanse the filtration nmedia. 1 As cl eansi ng net hods of
filtrati oAsneteanssnoieetthedeadi Hhl t wat ton neadires sulvd asier ¢ heenbhga vaainch

| ayer by hitting it with water sprayed froma nozzle, and backwash, which
f orces pumiafshed theerurfaoe od 4 isladal aparreskivoingf fomial waeer prpassrs &
conpartnent, thereby 5 floating the filtration sand grains, causing themto
rub agai n€tromeacmodziler, awed ebackwashpnwhseh Eowewer putrhd isd fwaaes €| igadd Ng
and backwash net hods described above utilize the effects of stream shear,

and cannot ftlessstohheeddtts it fepmEdicwes bhesahirsf e ¥t wéht Caher iy
Probl ens arise fromrepeated use over a period of tinme such as: the

reducts on foboatiaee taepnglt hetibht s 2t 4 rdmB A U itry them PHOULSHaiest
t hi ckening of particle size fromcontam nant accunul ation thereon,

cl oggi ng dueht @t separatiPncoimdmt gskal s that had been attached to the
filtration nedia, and the | eaking 15 of the contam nants thensel ves.

Conventional |y thesev@roblens weierdeal toWdhi Ry, £ v2aRlE HRGRas ng

the frequency of the backwash process. However, if the backwash process is

repeat ed @e@crapeNapRRid Q€119 et LAR eEhEcVRIEF PFLSSHIEhdDer eqfg idafygnces
even the gravel

cleanse the filtration media with satisfactory efficacy.
10 Problems arise from repeated use over a period of time such as:

the reduction of space among the filtration media due to the

progressive thickening of particle size from contaminaﬁt

accumulation thereon, clogging due to the separation of materials

that had been attached to the filtration media, and the leaking
15 of the contaminants themselves.

Conventionally these problems were dealt with by, for
example, increasing the frequency of the backwash process.
However, if the backwash process is repeated over a long period
of time, the water pressure thereof influences even the gravel

20 layer which supports the filtration media, creating areas of
different thickness in said layer, which is optimally flat and
of an even thickness. In this case, it is necessary to perform
a regeneration process, which involves: ceasing the total
operation of the filtration reservoir, removing the filtration

25 media,correctingthediscontinuitiesinthickness(ofthegravel

layer),replacingthefiltrationmediawithnewfiltrationmedia,



20 |ayer mhlch supports the filtration nedia, creating areas of different
t hi'ckness % n said | ayer, which is optimally flat and of an even thickness.
In this case, it is necessary to perform a regeneration process, which

i nval ves: ceasing the total operation of the filtration reservoir,
renoving the filtration 25 nedia, correcting the discontinuities in

t hi ckness (of the gravel l|ayer), replacing the filtration nedia with new
filtrati oompdith the porl ittad tflid tpwldigrednefdila witiiadn hasdibg ewhicdle amss dbeen
cl eansed. However, the regeneration process is extrenely costly, and as
duri ng sainbwsweesstliderégéhens tbonrpsecessr isserbrenpéyatorgly,i tnldeads to
a decrease in water treatnent efficiency, there is 5 a strong denmand on the

part of thRumdersdi®airids Pt fHQ tapaden ties anvicdnvdlss nbet weerating,
regeneration processes as |long as possible. The applicant of the present

invention,idn&ydiered @ MwRelrddies idewaner hasadeealtoped izidnpropaseda isand
cl eansing apparatus which cleanses polluted filtration nedia in a shorter

10 timg angd swirldhgaaBhaharodladiegadkt 6f aasivagedbitlebymedapsnese dhepamdeed
Pat ent Publications No. 10(1998)-109051 and 11(1999)-057526), which has

been uti| 't’?}?éilﬁ'ﬂgrQIhQ'ssﬁgt\pé/eﬁ he3@ndra dilth pretdssthias $3Rd £4 panside.
apparatus conprises: a sand receiving opening for receiving filitration

medi a drawn frompgelaphiiLEALI OF RS dnt Niven tPRE! RPJIAY ¥ meet
agitation-tank which stores sand and cl eansi ng wat er haV|ng a sand

extracti ony OpeRiiind aghbalddit1opky elhfd edrbbbliel S2i dAM t 81 kan sidk
havi ng openi ngs on the upper and |ower ends thereof; and a screw
apparatus which cleanses polluted filtration media in a shorter
10 time and with a higher degree of cleansing ability (Japanese
Unexamined Patent Publications No. 10(1998)-109051 and
11(1999) -057526), which has been utilized and praised by those
in the field. This sand cleansing apparatus comprises: a sand
receiving opening for receiving filtration media drawn from a
15 filtration reservoir in its upper portion; an agitation tank
which stores sand and cleansing water having a sand extraction
opening; a agitating tank erected within said agitation tank
having openings on the upper and lower ends thereof; and a screw
conveyor which rotates within said agitating tank. The grains
20 of sand are brought upward by the screw conveyor along with the
cleansing water. As they are being conveyed upward, said grains
of sand rub against each other, and the scrubbing action thereof
effectively removes the contaminants that are attached or coated
thereon.

25 As opposed to a large scale water treatment plant as has

been described above, filtration systems such as those installed



conveyor which rotates within said agitating tank. The grains 2Q of sand
are brought upWard by the screw conveyor along with the cleansing water.
As they are being conveyed upward, said grains of sand rub agai nst each

ot her, and the scrubbing action thereof effectively renoves the

contam nants that are attached or coated thereon. 25 As opposed to a |arge
scale water treatnent plant as has been described above, filtration
systens simhthae thbberantenl [taaks | aft w@aflil t paglen Emkbe o lawdlingscare

si npl e*pl unbing or factories have within a container a filtration tank

whi ch hol fisctbheeéihdvatwiorhited aocasaimlelr asfihbrastion tenkewhichfhetldby
said filtration nedia. These filtration systens are structured to 5 expel

t he wat erthdatihasa beem mpgid iaesdwbl lsasdtlie vatar oo edparified blesaid
filtration tank through a filtration floor to the outside of the
containerfiltraciéenanmedipr.actheeet pPilitrhtient bgstenfsacare vastudguned to
backwash nethods for the filtration nmedia of these filtration systens, and

they Bavesgphal |l @ie B eehaas haBobaeaf plPifhedf byt sai 8oni1eseevohrmethat
is, the consunption of a |large amount of purified water in the backwash

process, gAgntdhal £iheraekeansimgtptbaghi & €Ae3Faitd JNSUbbCt&Rthe bwEshge, as
the filtration nmedia in a filtration system is housed wthin a snall

cont ai nerq e CUH AR | Ottt har e8hmoASpPaEELESSES AtidiReJbRE $@f €akBan
that of a filtration reservoir. Still further, as they perform hi gh-speed

filtrati opasnERPt 801 PaBkSa8hemBRhBaki kekY the lfeakrss0idd mediHeosaidetbat
said filtration nedia is operated under harsher conditions than that
filtration systems, and they have similar problems as those of
10 the filtration reservoir; that is, the consumption of a large
amount of purified water in the backwash process, and that the
cleansing effectiveness is insufficient.
Further, as the filtration media in a filtration system
is housed within a small container, the contamination thereof
15 progresses at a higher rate than that of a filtration reservoir.
Still further, as they perform high-speed filtration,
contaminants are more likely to leak, so it can be said that said
filtration media is operated under harsher conditions than that
of a filtration reservoir. Therefore, it is necessary to replace
20 or regenerate said filtration media on a shorter cycle.

It is conceivable toutilize the above-described sand
cleansing apparatus by the present applicant (Japanese
Unexamined Patent Publications No. 10(1998)-109051 and
11(1999) -057526) to cleanse the filtration media drawn from the

25 filtration systems. However, compared to the amount of

filtration media in a filtration reservoir, the amount of



of a filtration reservoir. Therefore, it is necessary to replace 2Q or
regeneraté said filtration nedia on a shorter cycle. It is conceivable to
utilize the above-described sand cl eansing apparatus by the present
applicant (Japanese Unexam ned Patent Publications No. 10(1998)-109051 and
11 (1999) -057526) to cleanse the filtration nedia drawn fromthe 25
filtration systens. However, conpared to the anmount of filtration nmedia in
a filtratfbohtresépnomedighénaaoiittogdt Yo £¥dtemtiisoexrradimelin sanalill .t rad on
systemis extrenely small, and the operational scale of sane is also

smal | . Thehef operaittionsl ismeflifd cifesam@nd si apsactsmadll .t oThecw e rtehe ispdse
required to install the above-described sand cl eansi ng apparatus, as well
5 as expepnflefgieaent faudi imprastakthat itan sechrendhal sdarel cagseredueh a
smal | amount- of filtration nedia. As a practical matter, it is generally

the case thatathe thid abaicodeadiibdd sapd acbshnyi il appatbkicat aenwerdi a,
as opposed to being reused after cleansing. 10 However, the filtration

nedia 40 he eksensedgatbetshebndi t4 aplacad fiisdn koydleainowd 1t h tas ciidugler i al
waste, and the cost of such disposal is high. It is also preferable from

an ecol ogj,e8! a WV PPidModr: W EehtkheAvhhgegasy tAendpfactical matter,
consune-t hen-di spose to a direction in which resources are 15 recycled and

r eusedf ?LJMVBBYgéEeIIsJEwN\JEuTE%JeThﬁaEr eREeNE 11 B¥8RE bANMRAS abeen raRda ciel
VI ew 0 he

with new filtration media, as opposed to being reused after
cleansing.

10 However, the filtration media to be disposed after being
replaced must be dealt with as industrial waste, and the cost
of such disposal is high. It is also preferable from an
ecological viewpoint | to switch from the easy trend of
consume-then-dispose to a direction in which resources are

15 recycled and reused.

SUMMARY OF THE INVENTION
The present inventioﬁ has been made in wview of the
above-described circumstances, and it is an object of the present
invention to provide a filtration apparatus that effectively

20 cleanses filtration media in a short period of time using a small
amount of purified water without requiring the installation and
removal of a cleansing apparatus each time that filtration media
is to be cleansed, therefore obviating the occupation of a
dedicated space therefor, as well as a cleansing method for said

25 filtration media.

The filtration apparatus and the cleansing method for the



above;described circunstances, and it is an object of the present

i nventi-on ‘t o pfOVIde a f||trat|on apparatus that effectively 2Q cl eanses
filtration media in a short period of tinme using a snall anount of
puri,fied water without requiring the installation and renoval of a

cl eansi ng apparatus each tine that filtration nedia is to be cleansed,
therefore obviating the occupation of a dedicated space therefor, as well
as a cl earfsi Myramstdodeddr waitdin2she|fi}aEa GrPhe@PAT M Pifl EhgtPHASent
apparatus and the cleansing nethod for the 5 filtration nedia within the
filtrati onimpparidushaos at fié lpreséon mediancl eanddnganechanisnongbel jed

cl eansing nmechanisminstalled wthin the filtration tank. By utilizing
sai d mechani i othel ganseathenf idankat i By medi bizhngheafiid twetliagnism to
apparatus, 5 obviates the need to provide a dedi cated space for a separate
cl eansi ng AppaiSd Usheast et taBboh henenEed Lo itist afklamdtiemovappavahus,
apparatus, while cleansing said filtration nedia in a short anount of tine

W th assufdpeiendd yerd dheslegt e epedvid€ansdeady carsédigspacsnfbt anveparate
purified water. 10 The filtration apparatus of the present invention

CONPr i Ses:cPe LMY ad Nefpd Adu housewed If idst bkl aBetiaBl wWhsehlbhokAs réhevei n
filtration nedia as well as the liquid poured therein to be filtered by

said nedi %u&p@.p?afr‘alttursat vAN18B6l @a 64 B TG fiBebaniism masideid heshort
filtration tank for cleansing the filtration 15 nedia inside the filtration

tank; whergidudhesliidd alicdmn sapratAlbus 19XPRIIS delie de 6iflicd elavli digsubeny
purified by the filtration nedia to the outside of the container through a
a small amount of purified water.

10 The filtration apparatus of the present invention
comprises: a container that houses a filtration tank which holds
therein filtration media as well as the ligquid poured therein
to be filtered by said media; and a filtration media cleansing
mechanism inside the filtration tank for cleansing the filtration

15 media inside the filtration tank; wherein the filtration
apparatus expels the liguid that has been purified by the
filtration media to the outside of the container through a
filtration floor of the filtration tank.

Here, the liquid to be poured into the container is

20 generally water tobe purified by filtration, but it isnot limited
to this. For instance, waste oil of cutting lubricant may be used
as the liquid. Further, when water is used as the liquid, it is
preferable to utilize filtration sand as the filtration media,
but it is not limited to this. Many different materials may be

25 used as the filtration media.

It is preferable that the cleansing mechanism comprise an



filtration floor of the filtration tank. Here, the liquid to be poured into
the contai'ner is 2p generally water to be purified by filtration, but it
is not limted to this. For instance, waste oil of cutting |lubricant may
be used as the liquid. Further, when water is used as the liquid, it is
preferable to utilize filtration sand as the filtration nedia, but it is

not limted to this. Many different, naterials ma 25 used as,the
filtratioRgibataon tank aﬁﬂe? SPIa ARt Fﬁ@uilsééﬁ'sf“ﬁﬁnﬁechgﬁies?ﬁl:B?rﬁllioge an

6 agitation tank and a contanm nant expul sion nmeans. The agjtation tank is
a hol | ow badk éﬁeétbélﬁPthﬁdvhérPFF?ﬂaWPéﬁ1Paﬁ@e Had t %A thh @R aF2RY i oR2Eower
openi ngs and an upper opening at a |level at |east higher than the upper
surface oé pheréifityvapfohonwedi apr8ningshanti pfr FPRAT B iMasapravi g¥el
therein a screw conveyor substantially coaxial with the agitation tank
that convegsleast fighenttlvan bk anmemedr face het | theitl Wnrahibhomediiat o
the agitation tank upwards fromthe | ower openings to the upper opening
t hered whnl ehagifatragisai dafhklt hasi pmonddied &mersdind A 0547 ewi donThgor
cont am nant expul si on nmeans expels the contam nants, separated fromthe
filtrati opubetdeatbylipecagkiali ohthnpae taglitahioronabl thatrocavews ohet he
screw conveyor, to the outside of the container. As the filtration nedia
and the | fqutdat$onomesyed aspweells adSthe tlHensict ewhtohvdéjaws timeto the
filtration nmedia is fluidized within the liquid, the grains of the
filtratioagiredcéonulkaagaivisiaebchf romhehe adnrdrerheosenihpsngoacth@nupbpereof
effectively renoves the
opening thereof while agitating said filtration media and said
10 1liquid. The contaminant expulsion means expels the contaminants,
separated from the filtration media by the agitation imparted
thereon by the rotation of the screw conveyor, to the outside
of the container.
As the filtration media and the ligquid is conveyed upwards
15 by the screw conveyor, the filtration media is fluidized within
the ligquid, the grains of the filtration media rub against each
other, and the scrubbing action thereof effectively removes the
contaminants that are attached or coated thereon. The
contaminants removed in this manner floats in the liguid being
20 conveyed upward, is discharged into the filtration tank from the
upper opening of the agitation tank, and is expelled cutside the
container by the contaminant expulsion means.
It is preferable that the contaminant expulsion means
comprises a backwash mechanism and an overflow expulsion means.

25 The backwash mechanism discharges filtered or clean liquid during

a state when the lower openings of the agitation tank are closed



contam nants that are attached or coated thereon. The contam nants renoved
in thi's minner' floats in the l'iquid being 20 conveyed upward, is discharged
into the filtration tank fromthe wupper opening of the agitation tank, and
is expelled outside the container by the contam nant expul sion neans. It
is preferable that the contam nant expul sion neans conprises a backwash
mechani sm and an overfl ow expul sion neans. 25 The backwash nechani sm

di schar gebsyf aht epet iorg /&dlesnilg quéan siur i Pige adssahergiee ft Hiel dwivdrbwpehiengs
of the agitation tank are closed 7 by an opening/cl osi ng neans. The

di schar gebatklvhgHi dlebiahliem backeasbhaecbanamimeatseswhiehcantafii cantag
which are floating in the liquid surface layer within the filtration tank

to be expglkrd thgeuah ddververfdpa e puhshorheedis t rEt ion sthekavsebsd it
is possible to effectively expel the contam nants, which have been

separ at Edeiﬁgﬂfeﬁeuﬁtbﬁéﬁttl@é‘ S 21 oW hBlp I midhrddie Thisld Ratbepatiaak by
utilizing the backwash mechani sm equi pped on the filtration apparatus to

cleanse the {i Lly-atian wediarbbeiobdy Supthane icbalthgmifHddddal ban appaLat us
is of the type'that 10 does not have a water retention neans to retain the

Ilqw d th?&en 2%p Q%%Qeﬁowr%'m@ fbftfgeiéhn%dwat hlt@uatéweréméiﬁ afjopppank,

i's pre erable’to provi de the cl eansi ng nec hanismwith a retention neans

W' th a mf??}:&ﬁﬁ:%ﬂ' E'anc%'ftdtf)ﬂl U S dre BRCAYI&h h@ch%nﬂ%%ﬁ'e%lgﬁb%dpgﬁf orm

cleansing efficiently utilizing only 15 the retained water regard to

the fil tréalegglaapaaé?éy%pg o rQ PEEAYand VAR O rd 1 b3 rRIBILERLLE I KO

further prov
Further, if the filtration apparatus is of the type that

10 does not have a water retention means to retain the liquid that
has been poured into the container within the filtration tank,
it is preferable to provide the cleansing mechanism with a
retention means with a water retaining function. This is because
it is possible to perform cleansing efficiently utilizing only
15 the retained water.

With regard to the filtration apparatus of the present
invention, it is preferable to further provide a switching
mechanism for switching between the operations of “cleansing”
by the filtration media cleansing mechanism and “filtration” of

20 liquids within the filtration tank. This is because it is
possible to efficiently perform each of these operations by
switching the switching mechanism to “filtration” when
filtration of the liquid is to be performed, which precludes
“cleansing” from being performed, and by switching the switching

25 mechanism to “cleansing” when cleansing is to be performed, which

precludes filtration from being performed.



mechanj sm for swi tching between the operations of "cleansing" by the
filtration nedi'a cl eansi ng mechanismand "filtration" of 20 liquids within
the filtration tank. This is because it is possible to efficiently perform
each of these operations by swtching the switching mechanismto
"filtration" when filtration of the liquid is to be perfornmed, which
precludes "cleansing"” from being perforned, and by switching the swtching
25 mechani smto Azlteanbengy i whiehn g Inesrtsdimigsm S itoi e e rimsl t oMk gh iz e
precludes filtration frombeing perforned. 8 As to the sw tching nmechani sm

it is prefomreahltmt d dutdhiizmedneithad dSoeqthpers Wt ha aselppicibat k3@f a
sufficient size to close the |Iower openings of the agitation tank and an

openi ng/ cltesi ago sBAN d OLoRRENIdikiYh €| % NthSaRB4 tiRiSnl St2nRecalsehy
t he openi ng and cl osing operation of said door, it is possible to allow

the fil tr@ge@ﬂn@dﬂaaﬁn%; Ihaund §orf waniimgOanhh%l%Qéitr@“%}né ankpgygi ?9. a
an to

cl eansi ng operati on, positively prevent the filtration nedia from

flowing i Bleeaihe HAgital i@t BNk M i {4 |ddatd O Pner ati P9, 4 ggfe@é

positively 10 switching between the two operations (filtration an

cl eansi ng) g poE_HEEfﬂ@ruotafiqoﬁp%@tfPI‘?rQEi&H‘?ne%“iraeﬁ’n‘aOP&’c@Xfé tao”htoheihgwer
d de Re

and upper openings forned in the agitation tank conbin 0 provi

effect thatet hggfi.ithrtriéfh: 0p, ARdi &’ui“ii&" n t QQefain!\?ti%%:t i gple%%@iéonpr O%hlgzslzgel y

circulate within the filtration tank and the 1 it ank.

ci rcul at i 8 oIS 1 ©9ANS 1 A L1P mddid AP IR A PoSSIbLE N @
short tine. It is preferable to utilize a door, whi cdn iI's rmva%lleng‘f’o Iée
agitation tank during a filtration operation, thereby positively
10 switching between the two operations (filtration and cleansing).
Further, the operations of the screw conveyor and the lower and
upper openings formed in the agitation tank combine to provicie
the effect that the filtration media within the filtration tank
progressively circulate within the filtration tank and the
15 agitation tank. Thiscirculation makes thorough cleansing of the
filtration media possible in a short time.

It is preferable to utilize a door, which is movable along
an outer or inner periphery of the outer wall of the agitation
tank. This is to reduce the resistance of the filtration media

20 accumulated within the filtration tank during an opening/closing
operation. Similarly, it is also preferable to utilize a
structure for the opening/closing means that easily overcomes
the resistance of the filtration media. For example, a structure
may be utilized such that a worm wheel is fixed on the outer

25 peripheral surface of the door, and a motor or the like rotates

the worm that engages said worm wheel. By this structure, the



an outer or inner periphery of the outer wall of the agitation tank. This
is to reddce the resistance of the filtration nmedia 20 accunul ated within
the filtration tank during an opening/closing operation. Simlarly, it is
al so preferable to utilize a structure for the opening/closing neans that
easily overcones the resistance of the filtration nedia. For exanple, a
structure may be utilized such that a worm wheel is fixed on the outer 25
peri pher akosatianeobithehwoanoscrapes L Hotdre & Ltaa tiopemediat e¥hicherd8r m

t hat engages said worm wheel. By this structure, the 9 rotation of the worm
scrapes oahtehedfthe rsxdaes ediveemitiieh tiggthepfefd@ vaemsphees, bendebhet he
teeth of the worm wheel, and the resistance of the filtration nedia can be
reduced duestgtanceopénitigy cf Obtrgt bper aedén. BMote rhducefl thwrindtaation
apparatus of the present invention, the filtration nedia cleansing

mechani smogedihbgclevihghopgraedbani smthat sw tches between "cl eansi ng" of
the filtration nmedia by the cleansing nmechanismand "filtration" as
necessary provi gede ntHdte 6l tthat i Hi0 teankioh tipeafradttusat o6Hn the appasahts,
can be provided as a cl eansing apparatus, attachable to an existing

filtrati opn@pR@LE3hYS thRY tiitratiobenogts qlessidimy tmechahdpzearah the
existing filtering apparatus to a filtering apparatus of the present

i nventi ongyhatnhag meenahuyret ittr tofswl wanss Ngetheehii Menatineinedief ther eby
providing 15 an effect of controlling the installation cost. Further, the

filtrati op;appatabdsmedid e RhesentahBiQRt neBhama¥mbenaf » piTonativatri as in
which filtration nedia is housed in
necessary provided in the filtration tank of the filtration
10 apparatus, can be provided as a cleansing apparatus, attachable
to an existing filtration apparatus. By this, it becomes
possible to customize an existing filtering apparatus to.a
filtering apparatus of the present invention that has the
function of cleansing the filtration media, thereby providing
15 an effect of controlling the installation cost.

Further, the filtration apparatus of the present invention
may be of a construction in which filtration media is housed in
the agitation tank at all times; the agitation tank has a plurality
of lateral surface openings that extend in a vertical direction

2Q on a lateral surface thereof; said lateral surface openings have
a plurality of lateral surface doors opened and closed by a
plurality of drive means; wherein the liquid poured into the
filtration apparatus flows into the agitation tank through the
lateral surface openings, which are open in a normal operating

25 state, thereby performing filtration within the agitation tank

as well.

10



the agitation tank at all tines; the agitation tank has a plurality of

| at eral surface openings that extend in a vertical direction 2Q on a

| ateral surface thereof; said |ateral surface. openings have a plurality
of lateral surface doors opened and closed by a plurality of drive neans;
wherein the liquid poured into the filtration apparatus flows into the
agitation tank through the |I|ateral surface openings, which are open in a
nor mal oper ati ngrigs comtayindet ed¥ppesioR RGN NEYatPBRTWSEhRnbaKKWash
agitation tank as well. 10 The contam nant expul sion neans nmay conprise a
backwash meetaadisstn The backwash mechamism di scharges §iltered ar cdleaan
water fromthe filtration floor into the filtration tank to float the
filtrati ogafed ardmrilng fd 1alresiing 6pevatimpo dthe hieltansian askriadad oddor s,
performed in order for the screw conveyor to agitate the filtration nedia.
Furt her, ithel §iprefarial eddial duld ngatkeralb singf aperdados ofr éhel dsaddrddr i ng
rotation of the screw conveyor. The backwash nechani sm of the contam nant

expul s§ ongiBERT e ldodsSs St puetyrRddt drdi &eder geoti Ither ext 0sw ckeanelbguitd
fromthe filtration floor into the filtration tank during an opening

oper ati onagf thhe l@terad1 sy daoe We@is, performed when the agitating
operation i's conpleted. Further, the contam nant expul sion neans may be

equi pped with anpoveRflow expulsidane mmans dind hale @Rl be rqeria@orant s
caused to float in the [iquid surface layer, by the discharge of liquid

wi thin the fJ Idrald @Ml Ay byotd BEokaskWesh BBekanicemvel@rie expel | ed
t her et hr ough.
The backwash mechanism of the contaminant expulsion means
10 is structured to discharge filtered or élean liquid‘from the
filﬁration floor into the filtration tank during an opening
operation of the lateral surface doors, performed when the
agitating operation is completed. Further, the contaminant
expulsion means may be equipped with an overflow expulsion means
15 that expels the contaminants caused to float in the liquid surface
layer, by the discharge of liquid within the filtration tank by
the backwash mechanism, to be expelled therethrough.

The filtration media cleansing mechanism may further be

equipped with a retention means for retaining the liquid poured
20 into the container within the filtration tank. .

When the filtration tank is filled with liquid, the quuid
becomes pressurized. It is possible to filter said pressurized
liguid through the agitation tank, as the filtration media is
housed in the agitation tank at all times.

25 The filtration media cleansing method of the present

invention is a cleansing method for filtration media within a
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The filtration nmedia cleansing nmechanismmay further be equipped with a
retenti-on ‘means for retaining the liquid poured 20 into the container
within the filtration tank.. Wen the filtration tank is filled with
liquid, the liquid beconmes pressurized. It is possible to filter said
pressurized liquid through the agitation tank, as the filtration nmedia is
housed in the agitation tank at all times. 25 The filtration nedia

cl eansi ng frigtthed iem - apperptesemtomprihssimd op ieontalremnsithgtmehhvdesora
filtration nmedia within a 11 filtration apparatus conprising a container

t hat housed 1 raftiildn aknknwhank il dé thelmsin féddina tiont metiiena aede il ass wel |
as the liquid poured therein to be filtered by said nedia; wherein the
filtrati onmppanatdspexpelsthbeelin qio et ial thaedbbens pid e dih 5 Whe t dibn
filtration nmedia to the outside of the container through a filtration

floor of the Eiltratied dppdrathd ekpedtkitiie MBdudd cheamhisnbe sRGIAMN BIRedS
provided in advance inside the filtration tank that cleanses the

filtragi opymeaieari Dsirdeibhentalarasd it olaskdeand the ddddd pidon Hshgh
cl eansing nethod is characterized 10 by the self cleansing of the

filtration mBditgdaWildi 719300t khbr 11002 8pear 84k . bya thie dridd 1 i PRdi a
cleansing nechanism Here, the liquid to be poured into the container is

general |y syad8fs 4 E@ hecRuRk beds Bt vildleiat h Gavdibe iihsiSeNOhe £iT t10CESSATI | Y
limted to this. i nstance, waste oil of cutting |ubricant may be used

as the "Oeaxﬁc JHYd Releattian WAl &1 11154984 rRitdha ddi@d dhd tedsciefenabl e
to utilize filtration sand as

tank, and the filtration media cleansing method is characterized

10 by the self cleansing of the filtration media within said
filtration apparatus by the filtration media <cleansing
mechanism.

Here, the 1liguid to be poured into the container is
generally water to be purified by filtration, but it is not

15 necessarily limited to this. For instance, waste oil of cutting
lubricant may be used as the 1ligquid. Further, when water is used
as the liquid, it is preferable to utilize filtration sand as
the filtration media, but it is not limited to this. Many
different materials may be used as the filtration media.

20 With regard to the filtration media cleansing method of
the present invention, it is preferable to utilize a cleaning
mechanism comprising an agitation tank and a contaminant
expulsion means, as in the filtration apparatus of the present
invention. The agitation tank is a hollow body erected within

25 the filtration tank; has a plurality of lower openings and an

upper opening at a level at least higher than the upper surface

12



the filtration nmedia, but it is not limted to this. Many different

mat erial s ‘may be used as the filtration nedia. 20 Wth regard to the
firltration nmedia cleansing method of the present invention, it is
preferable to utilize a cleaning nechanismconprising an agitation tank
and a contam nant expul sion nmeans, as in the filtration apparatus of the
present invention. The agitation tank is_a_hollow body erected within 25
the filtrafi thet daktriaddon pledial iy Bre| bheErapdrPndsdnd e BppEided
opening at a level at |east higher than the upper surface 12 of the
filtrati obheedia ansthevwf cbnvayponthatk comyeys dhalelil trrEtPR Bedépeds
conveyor that conveys the filtration nmedia as well as the |liquid which
flows i ntwelheaagihatl bauidnk upwaildsws fione t tiee | agveta bpeni hgskt vpwheds
opening in a higher position 5 (referred to as the upper opening or the
upper edgereperhrg)l owdrerendnivg ¢ etagithat iomersing finl &r dtioreredpaiaddnsai d
| iquid. The contam nant expul sion neans expels the contam nants,

separ af ed (Fe@eribae fiol tasattihen umrdim dyet hegagirt ahieonurmypardédgle dhenéog)by
the rotation of the screw conveyor, to the outside 10 of the container. At
cl eansi ngtheeofi whisepssiesabhe s@igoniIotatiba peddasandosthdt 1itjhed.
driving of the screw conveyor is initiated; the filtration nedia as well

as the |iguid tbatahiawset |i&k®uldongiheiheon éapklEr obthéhecéhtamahbarstank
through the | ower openings of the agitation tank is conveyed upwards while

being 15 agphaheda themytaensiokrtie oh hdsd Wy Nk aadl th digrdimphiited t he
agitation tank rub agai nst each other, the scrubbing action thereof
ef fecti vekyek@BRVbRO thide re@ataghnalt $ntehatlcrave Aiwehefl, to the outside
10 of the container. At cleansing time, it is preferable to control
the process so that: the driving of the screw conveyor is
initiated; the filtration media as well as the liquid that floﬁs
into the agitation tank from the filtration tank through the lower
openings of the agitation tank is conveyed upwards while being
15 agitated; the grains of the filtration media fluidized within
the agitation tank rub against each other, the scrubbing action
thereof effectively removing the contaminants that are attached
or coated thereon; the scrubbed filtration media as well as the
ligquid having the removed contaminants mixed therein are
20 discharged into the filtration tank from the upper {upper edge)
opening of the agitation tank; and after substantially all of
the filtration media in the filtration tank has been circulated
through the agitation tank, and all of the filtratipn media as
well as the ligquid that remain in the agitation tank has been

25 discharged into the filtration tank, the driving of the screw

conveyor is ceased, and the contaminants are expelled outside

13



oy coated thereon; the scrubbed filtration nedia as well as the Iliquid
havi ng theé renbved contaminants ni xed therein are 20 discharged into the
filtration tank fromthe upper (upper edge) opening of the agitation tank;
and. after substantially all of the filtration nedia in the filtration tank
has been circulated through the agitation tank, and all of the filtration
media as well as the liquid that remain in the_agitation tank has been 25
di schar getihientconttiad fg 1 thyat il qmkami b b fIPRYS 6PNt RE38Erew conveyor i s
ceased, and the contam nants are expelled outside 13 the container _ by the
cont ani nant expuhst Orenedrts i Fpreferable ithas: her spRE2PARENTEHBXEBAFARPNaNt
expul sion neans conprises a backwash nechani sm and an overfl ow expul sion
means. Theehackwasip riscsani bacitwvechamgebahilistrepad en eveadlsvl pEaNd sdeni ng
a state when the | ower openings of the cleansing agitation tank are cl osed
by an openieag/sc| oSty heakeashheneatiescisar géisthargeisd fiiyl tdre haekwadean
mechani sm causes the contam nants, which are floating in the liquid
surface | ayef i atlliimg ke stialtter ahiean thank owverbepexpalgised ft theughetheing
overflow 10 expul sion neans. At the tinme when the contam nants are to be
expel | ed kgitthe idreanshingapeocass desioy | bad oplemieng fdldsingreéanabl e The

di scharge purified liquid into the filtration tank through the filtration

floor by #hedmackeashrmechani smbyrayse baekeashameckndsiso fdaeted n thiee
liquid surface layer within the 15 filtration tank, and expel said floating

cont am napbs teHiNaGa s Ofwh hen copéakneathygt Ha mies f1bymdpehsfanemayer
Further, if the filtration apparatus is of the type that
within the filtration tank to be expelled through the overflow
10 expulsion means. At the time when the contaminants are to be
expelled in the cleansing process described above, it is
preferable to discharge purified liquid into the filtration tahk
through the filtration floor by the backwash mechanism, cause
the contaminants to float in the liquid surface layer within the
15 filtration tank, and expel said floating contaminants outside
of the container by the overflow expulsion means.

Further, if the filtration apparatus is of the type that
does not have a water retention means to retain the liquid that
has been poured into the container within the filtration tank,

20 it is preferable to further provide the cleansing mechanism with
a retention means. This is because it is possible to perform
cleansing efficiently utilizing only the retained water.

With regard to the cleansing method for the filtration
media within the filtration apparatus of the present invention

25 as well, it is preferable that a switching mechanism as has been

described above be provided in advance within the filtration tank.
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does not have a water retention neans to retain the liquid that has been
poured int‘o thé container within the filtration tank, 20 it is preferable
to further provide the cleansing nmechanismwith a retention neans. This is
because it is possible to perform cleansing efficiently utilizing only the
retained water. Wth regard to the cleansing nethod for the filtration
media within the filtration apparatus of the present invention 25 as well,
it is prefeiabie beatusesuitt ciis my seddiamitem et hmbkebebyn Hesforbedaabovéd be
provi ded in advance within the filtration tank. 14 This is because it is
possi bl e tbheefiflttrani by qued fodrermedaly operthéohisl by atw iorrlairty GHlegarsimghe
operations by switching between the filtration and cl eansi ng operati ons.
As to thefswctebing ar&harliednsidg i sppretdoall.e tasutidi zdeonewiBahihg
equi pped with 5 a door that is of a sufficient size to close the | ower

openi ngs mééhkhesagi L atipiafdeaat ap 9pEDiRe/ 6h8St N MRARS UM @ RRLAT
and closing sane. This is because by the opening said door by the

openi 139/ C4 0$bHE FRALSI HrdOra s £FH AldrS stike itki biakicoBnef 1088 Qf)éMhH@SOf
the screw conveyor, thereby switching to a 10 cleansing operation, it

possible ¢p ehéoxytBgtibht Eahkoanaesh & @;ﬁlﬂnéygybslhg hEQWsi BLO ébsnmg
agitation tank and effectively perfornlng just the cleansing operation. By

closing sghd €98k inaf t8hel. hewﬁisan§lBgcs?@ﬁéasyoahe%b@ﬁlﬁg 59§d08§6§t b9n of
the driving of the screw conveyor, filtration nedia as well as liquid 1

is prevenird &peR:hlg0wiRG iidY ¢l %ﬁ'ltcﬁt Q) dankg £ &P & iﬁ £ PRBSLA! 65t 0
effectively performjust filtration. It is preferable to utllee oor,
which is ppyaldg @l @Ndof the screw conveyor, thereby switching to a
10 cleansing operation, it is possible to allow the filtration media
and liquid to flow into the agitation tank and effectively
performing just the cleansing operation. By cloéing said doér
after the cleansing operation, prior to the cessation of the
driving of the screw conveyor, filtration media as well as liqﬁid
15 is prevented from flowing into the agitation tank, and it is
possible to effectively perform just filtration.

It is preferable to utilize a door, which is movable along
an outer or inner periphery of the outer wall of the agitation
tank to overcome resistance during an opening/closing operation.

20 It is preferable that the operation of each of the steps
described above be performed automatically by sequence control.

Further, with regard to the filtration media cleansing
method of the present invention, the filtration media.cleansing
mechanism may comprise an agitation tank and a contaminant

25 expulsion means. The agitation tank is a hollow body erected

within the filtration tank; has a plurality of lower openings
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an outer or inner periphery of the outer wall of the agitation tank to
overcome r'esi sfance during an opening/cl osing operation. 20 It is
preferable that the operation of each of the steps described above be
performed automatically by sequence control. Further, with regard to the
filtration media cleansing nethod of the present invention, the filtration
nmedi a cl eansi ng nechanismnmay conprise an agitation tank and a contam nant
25 expul siaod m@anppethepagiinat aanat askelsaa heitovhbelyr etiegh echaviifbpart he
filtration tank; has a plurality of | ower openings 15 and an upper opening

at a | evelsvatfaoeasit hitgheri fthait fdye megmier isWHacR 0frd dieod i 4418t 1005 nedi a
inthe filtration tank; has a plurality of lateral surface openings that

extend i npaueentiiteabs mlhteeanoauiafla@eI&é&{ﬁlg§ttrﬁaa&%xttfé%e% aSad ki eral
surface 5 openings have a plurality of |lateral surface doors opened and

cl osed by s3 dalcri@dn ton of ﬂété’ﬁaim@ﬂ§fagés tREo¥bged stal'i%r Qi B SCTEW £ 4
conveyor substantially coaxial with the agitation tank that conveys The

filtragi OQp@%q'n%sa%aW la 3348 3l dyad (WG of ls‘?xvpfadéﬂ'tcg: ohe | 1af 190, tank

upwards fromthe | ower openlngs to the 10 aforenention openlng

t her eof Vw&'llo%e%gb§raatbﬂgr§§5@y 44 Id?:&@te'rﬁ)é'hﬂ@dh%saﬂpo§§agdlt'h%l*;l:'e 3 ,Frscreivhe

cont am nant expu Sl on neans expel s the contam nants, separate

filtratiovonfRdich Mysdiaidld 2y OBOLERAL! 6 LNGrREN, by at'if‘oﬁott%gxo il the

Screw conveyor, to t e out sl of the container he eanS| ng Ope%%tl on

l; | d
may Corrpr'c%?wte% $hePs 9% 1 2¢h Qs BQdEQGaL%Sif‘ %%u{]$ r%‘f ?o:l%r%bccﬁat[ 2t§|/\2|g|

the driving of "the screw conveyor; conveyl ng
as the l'qlﬂ'tq: ttlﬂ@t aBl.LQ%let Qaﬁﬂeupwards from the lower openings to the

10 aforementioned upper opening thereof while agitating said
filtration media and said liquid. The contaminant expulsion
means expels the contaminants, separated from the filtration
media by the agitation imparted thereon by the rotation of the
screw conveyor, to the outside of the container. The cleansing

15 operation may comprise the steps of: closing the lateral surface
doors; initiating the driving of the screw conveyor; conveying
the filtration media as well as the liquid that flows into the
agitation tank from the filtration tank through the 1lower
openings of the agitation tank upward while agitating said

20 filtration media and said liquid, whereby the grains of the
filtration media fluidized within the agitation tank rub against
each other, the scrubbing action thereof effectively removing
the contaminants that are attached or coated thereon; discharging
the scrubbed filtration media as well as the liquid having the

25 removed contaminants mixed therein into the filtration tank from

the upper opening of the agitation tank; and after substantially
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agitation tank fromthe filtration tank through the |ower openings of the
agitation ‘tank upward while agitating said 20 filtration nmedia and said
li-qui d, whereby the grains of the filtration nedia fluidized within the
agitation tank rub against each other, the scrubbing action thereof
effectively renoving the contam nants that are attached or coated thereon;
di scharging the scrubbed filtration nedia as well as the |iquid having the
25 renovedildond@nthants 1nrsedohherediin it othhbe ffiilltiaatiicon tamk haempddie
upper opening of the agitation tank; and after substantially 16 all of the

filtratioritedil;atdy therdddy red camttwﬂqchaswxelen céhicHbatad bBREQUGY tJ¥e
agitation tank, ceasing the driving of the screw conveyor, opening the

| at er al Sttrﬁeacecfl@m%ona,@@orexwgﬂﬂggthaecqra@é&mnfsﬁr@wc% A48, and
contai ner by the 5 contaninant expul sion neans. The filtration apparatus

of the pr 11 NteQN 'c%nt‘éﬂxlihﬁﬁ%@ %hQs@anCK‘P{%Shc%QQQWe%m tb@a
di scharges filtered or clean liquid into the filtration tank through t

filtragi org:onfg Mmadrd 4 8 e asd 19, operation, it is preferable that the
10 lateral surface doors be closed after the filtration media is caused to

be in a suspend étﬂ‘é‘ctl})étiéhda%‘z‘é‘&ﬂ‘s”%‘%h% nbreg Lihery dv%ljpglon is

cont am nant expul si on neans described above can e con |gure 0 expel” the

cont ar na%%&f%ltt%flBQEngshtxngcﬁHE 26 chareh BEnble 'wﬂe&%lé &

out si de of € “cont ai ner he di scharge o tered or clean

by the backya; m@féﬁé (Fiec2gtih @gn%petﬁﬁta&gh'éhgm&%&%t%% the

| at er al surface oors are
floor. During a clean51ng operation, it is preferable that the

10 lateral surface doors be closed after the filtration media is
caused to be in a suspended state by said backwash mechanism.
Further, the contaminant expulsion means described above
can be configured to expel the contaminants caused to float in
the surface layer of the liquid to the outside of the container
15 Dby the discharge of filtered or clean liquid by the backwash
mechanism after the agitating operation is complete and the
lateral surface doors are opened.
Still further, the filtration media cleansing mechanism
may retain the liquid poured into the container. The agitating,
20 scrubbing, and expelling operations may be performed using solely
said retained liquid.
According to the filtration apparatus and the filtration
media cleansing method of the present invention, by adopting a
structure in which a filtration media cleansing mechanism that
25 self cleanses the filtration media is provided within the

filtration tank, the need for the installation of a cleansing
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Still further, the filtration nedia cleansing mechanism may retain the
liquid poured i'nto the container. The agitating, 20 scrubbing, and

expel ling operations may be perforned using solely said retained |iquid.
According to the filtration apparatus and the filtration media cleansing
met hod of the present invention, by adopting a structure in which a
filtration nedia cleansing nmechanismthat 25 self cleanses the filtration

medi a i s peehadddmiddbdrdte £Adm tilad | Ol ¢kl ot heppeedthier ikhebviated.
installation of a cleansing 17 mechani sm separate fromthe filtration

appar at us The rei\yral, egr obitelL h@Rc iRt @iEhasseck aked 1Waltt dih@pace angd
installation space and installation/removal costs for such a cleansing

mechani SMiglk@ 219G t4&h / ddh A 1d Qs | fof hou RS Ehakngi gy hebhagiBRCAY sm
is 5 further provided and "filtration" is selected thereby, the «cleansing

mechani smgog AL, OEﬁré‘ESS‘!tléHd 2n CONY e d ONAla e bl ki %tc'hQngoﬂx%rcﬁ’{]anQ’%rd is

secured. In the case that "cleansing” is selected by the swt

mechang smethe Gl gaea%w' 5ﬂ1|:§a9 s&at ad t 9-pertaym émﬁ&fan%@ of

the filtration ne utilizing on liquid retained w

filtration Eﬁﬂ%ungth? %Q%ngggprQ§5|HgtthgpggQFgglan Lisouid égﬂron]?ﬁhgl

m ni num |naII the contam nants separa renpve

fi1¢rati og gedia e gél%% ;% BRI IEndlnklEagaNtRLEC ca BUnbigsr

backwash cleanS|ng o ion “of "t he "backvas r oVi
(11720 o0 appscatus o[ ast o1 Tha oo, D8l sAtRet ol Lo nti ond
Cleansyngis operated to perform the cleansing of the filtration media
10 utilizing only the liguid retained within the filtration tank,
thereby suppressing the amount of liquid regquired to a minimum.
Finally, if the contaminants separated and removed from the
filtration media are expelled to the outside of the container
by the backwash cleansing operation of the backwash mechanism
15 provided in the filtration apparatus, the filtration media can
be cleansed efficiently and with a high degree of cleansing, as
compared to conventional backwash cleansing.
As a result, the need to replace the filtration media with
new filtration media is obviated; thereby suppressing the costs
20 associated with the introduction of new filtration media. Also,
the need to dispose of the used filtration media is obviated,
and it becomes possible to maintain environmental protection
standards (such as IS014000) by the control of industrial waste,
as well as reduce the costs associated with industrial waste

25 disposal.

Further, as the intervals between the cleansing of the
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As a result, the need to replace the filtration nedia with new filtration
medi a i's obvi ated; thereby suppressing the costs 20 associated with the

i ntroduction of new filtration nedia. Al so, the need to dispose of the used
filtration nedia is obviated, and it becones possible to naintain

envi ronmental protection standards (such as 1S014000) by the control of

i ndustrial waste, as well as reduce the costs associated with industri al
wast e 25 fli sipostaion Rediercamde ke tiendedv dbs gieet when whéeéhckeamennd osfalt he
18 filtration nedia can be extended | onger than with conventional systens,
| onger condydtms, flbhbeat @it 1hwess ddn the tdeaut bfe s Wiid Be enf068) Rt itike
total tinme during which filtration is ceased for cleansing operations. 5

Still furtdedredyery ithantboitiap! eifkeansing wpbdtf i0NSr 24 on B8 fc@aRd for
contam nants do not accurnulate within the filtration tank. Therefore,
repl acemnend1 edndveg fopdfratioms media and the cleaning of the filtration
tank becone unnecessary, thereby |owering the costs and | abor associ ated

wi th nmaintenancest el epfrendf, RFENEIARLA il & B c6a%e nigh8b et ifdnld hatd on
apparatus of the present invention is structured so that the agitation

tank housgsefdidddt Ic@ﬁmr@ﬁ@e@lHo@ta@édmdw@é,Wltéiﬁrﬁ%teakmar%%n has
vertlcally extendlng | at er al surface openlngs the lateral surface

openi ngs hawg | aweaﬂefwefa ﬁ nto f}{@ £{ PSege 43n Py 81 R WAl it th])é of

drive neans; the Tiquid poure ation apparatus enters t

agi tation éfé‘iﬁu 14y oygh ke f116\_11%[1?10r§UEéﬁfeb%E%We”Qﬁzné’@Hscé‘aPy? eReRedy n a

nor nal oper ati ng
lowering the costs and labor associatedwithmaintenance thereof.

10 - Furthermore, in the case that the filtration apparatus of
the present invention is structured so that the agitati.on tank
houses filtration media therein at all times; the agitating tank
has vertically extending lateral surface openings; the lateral
surface openings have lateral surface doors opened and closed

15 by a plurality of drive means; the liquid. poured into the
filtration apparatus enters the agitation tank through the
lateral surface openings, which are opened in a normal operating
state; and filtration occurs in the agitation tank as well, during
a filtration operation, the filtration area is expanded, thereby

20 improving the filtration efficiency. Also, as liquid flows into
the agitation tank at all times, stagnation of liquid therein
is precluded. Therefore, contamination of 1ligquid due to
stagnation and the seeping out of said contaminated liquid from
the agitation tank into the filtered liquid and mixing therewith

25 is prevented.

Further, in the case that the contaminant expulsion means
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state;, and filtration occurs in the agitation tank as well, during a
fi'ltration operation, the filtration area i s expanded, thereby 20.
inmproving the filtration efficiency. Also, as liquid flows into the
agitation tank at all tinmes, stagnation of liquid therein is precluded.
Therefore, contamnation of liquid due to stagnation and the seeping out
of said contamnated liquid from the agitation tank into the filtered
l'iquid antls npxownpdddariast tah ba2kvaspmesdrdreitm Rldtherisdhatfes cesecéhal t he
cont am nant expul sion nmeans 19 is provided with a backwash nmechani smt hat

di schargesrfélé£d afhte¥ iGlt@ARHAIRN drdt dhe drild tortd o tank £ 1 opghs the
filtration floor to cause the filtration nedia to float at the ti ne when

the |aterglosHr{aceadoorsnar ei ctogedohNmerdar thok1lhe S aWd CONYeYRELL O
agitate the filtration nedia, the opening and closing of the |ateral

surface dewes1aEerR0t sRE@URR! RbdWs theef bhbsahl an JRgdA. fEQatt@ Lhey.
| ateral surf ace doors do not encounter nuch reS|stance by t he Ttratlon

medi a,5 Whi by 8a5£% of Hgi PREDI i i‘&‘fdttr%'tQ%'nn:Qe pgrq; egt Sd'é)f‘éjsi)xri' the

drive nmeans for opening 10 and osi ng the atera sur 00rs can

reduced. FUIdNen o kbt gy £ASES L4k G d ﬁt%rsteéahtaaebgoggf A f &tgoss‘d

during the tine that the screw conveyor Is rotat i'ng o

filtrati R arggl a '1‘ %I c[__ﬁgt é)@g{ g’l'jféjacién tot}eé gas otthéaltct he cont anlthgant

expul si on neans i's prOVI an “overflTow exp

(hat proetgsid ﬁ@maﬁgg%g%tﬁ% ol e
closing operation, and the load on the drive means for opening
10 and closing the lateral surface doors can be reduced.
Further, in the case that the lateral surface doors are
closed during the time that the screw conveyor is rotatingl,
agitating of the filtration media is efficiently performed.
In the case that the contaminant expulsion means is further
15 provided with an overflow expulsion means that expels the
contaminants caused to float within the surface layer of the
ligquid by the discharge of liquid from the backwash mechanism
into the filtration tank through the filtration floor at the time
when the lateral surface doors are opened at the completion of
20, the agitating operation, not only is the opening of the lateral
surface doors eased, but the contaminants can be efficiently
discharged from the lateral surface doors as well.
In the case that the filtration media cleansing mechanism
is further provided with a retention means for retaining the water

25 poured into the container within the filtration tank, the effects

of said means combine with those of the lateral stlrface openings
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into the filtration tank through the filtration floor at the tinme when the
| ateral surface doors are opened at the conpletion of 20. the agitating
operation, not only is the opening of the lateral surface doors eased, but
t he cont arri nants can be efficiently discharged fromthe |ateral surface
doors as well. In the case that the filtration nmedia cl eansing mechani sm
is further provided with a retention neans for retaining the water 25

pour ed i ntte nverecont fii meently heheaheef ther il bmatdok, meldd aef f ects of said
means conbine with those of the lateral surface openings 20 to nore
efficiently cl eanfe the fiilltrettion mnedirmardtfud held i Isttiratdtonreapparat whats
structured so that filtration nedia is housed in the agitation tank at all
tinmes, tHd it ibnungelipries s ddy itthehfd lalgiing tdfordt ke nfk lat allilonr itk 5
can also be filtered by the agitation tank. In this case, because the

liquid istmdesguriessuer sakdshirgubd Pies BRI Bend her thid teratd:Qrt iditdnk
qui ckly, and because the filtration area is expanded, filtration is

per f orgred iRy 81 8bfd £irently e BRI Eh DESCRE PTHON £k THE PRAYENGS & 0 bEic@usk i S

a perspective view show ng a first enbodi nent of the f| I tratl on apparat us

of the present 15QveRt| @8. héer? pfedfsYLE! | CliFeati Qi ng e
essential elenents of the filtration apparatus of |g 1 F| gs. 3Ato 3C

are det ai lr@d iAW A 10 &REckil! raha%ecﬂa%sfé O@He apngh £ pee fLht s&eaFllng
4A to 4C are detail ed views show ng t openi ng/ cl osi ng door of the
ag'tat'Onékﬁgﬁd%dwa¥1$HE¥H&@51@ﬂgerformed more efficiently.
BRIEF DESCRIPTION OF THE DRAWINGS
10 Fig. 1 is a perspective view showing a first embodiment
of the filtration apparatus of the present invention.

Fig. 2 is a vertical sectional view showing the essential
elements of the filtration apparatus of Fig. 1

Figs. 3A to 3C are detailed views showing the filtration

15 floor and the filter.

Figs. 4A to 4C are detailed views showing the
opening/closing door of the agitation tank’s lower openings and
the opening/closing means therefor.

Fig. 5 is a view that describes the cleansing operation.

20 Fig. 6 is a view that describes the contaminant expulsion
operation.

Fig. 7 is a vertical sectional view similar to Fig. 2, of
a second embodiment of a filtration apparatus of the present
invention,

25 Fig. 8 is a partially magnified sectional view of a lateral

surface door of the filtration apparatus of Fig. 7.
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t he. openi ng/cl osing neans therefor. Fig. 5 is a view that describes the
cleansing operation. 20 Fig. 6 is a view that describes the contamni nant
expul sion operation. Fig. 7 is a vertical sectional viewsimlar to Fig.

2, of a second enbodinent of a filtration apparatus of the present
invention. 25 Fig. 8 is a partially magnified sectional view of a |ateral
surface door of the filtration apparatus of Fig. 7. 21 Fig. 9 is a

partial |y magni Fiied ©rdst avipewtékldy aeendifiedudirasd opean mf of Yakeral
filtration apparatus of Fig. 7. Fig. 10 is a partially magnified sectional
vi ew t akesuaiferg oreminone f10-h) firl thigfh i cfpnaratags tef iDigt ahk of the
filtration 5 apparatus. Fig. 11 is a nagnified view of the essenti al

el ements of theidrive imeammuttiidlilzedagnifhedfsddtrixbnah vdpwatakes afoddyg.

7. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The first enbodi ment of the
filtrati omhappanatus-obd iheiglOopsesend aigiventiiomntaak shovine 71 ikt Lon
conprises a main container 12 that houses a filtration tank 11 for housing
t herei n fiapsataitey . media 51 and water 52, poured therein to be filtered by
said filtration nedia 51, structured to expel purified water 52' filtered

by filtration nediga 21 8 &heaowiside wiew her N s it al Neledeh tdirOpIgh a
filtration floor 13 of the filtration tank 11; a filtration nedi a

cl eansi ng thechanvemmekhbincfilis@tipnnblrifieraeieanspparhichkr 8tiprg medi a
51; and a sw tching mechani smfor '
DESCRIPTION OF THE PREFERRED EMBODIMENTS
The first embodiment of the filtration apparatus of the
10 present invention, as shown in Fig. 2, comprises a main container
12 that houses a filtration tank 11 for housing therein filtration
media 51 and water 52, poured therein to be filtered by saia
filtration media 51, structured to expel purified water 52°
filtered by filtration media 51 to the outside of the main
15 container 12 througha filtration floor 13 of-the filtration tank
11; a filtration media cleansing mechanism within filtration 11
for cleansing filtration media 51; and a switching mechanism for
switching between “cleansing” by the filtration media cleansing
mechanism and “filtering”. The specific construction of the
20 filtrationmedia cleansing mechanism and the switching mechanism
will be described later.
As shown in Fig. 3A, a plurality of short columnar filters
14, made of micro-apertured ceramic, are positioned on the
filtration floor 13. These filters 14, as shown in the sectional

25 viewFig. 3B as well as the plane view Fig. 3C, have a cross shaped

hollow portion, and while maintaining strength against
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swi-t chi ng between "cl eansing"” by the filtration nedia cleansing nechanism
and "filtering™. The specific construction of the 20 filtration nedia

cl eansi ng nechani sm and the sw tching nechanism w | be described | ater.
As shown in Fig. 3A, a plurality of short columar filters 14, nade of

m cro-apertured ceramc, are positioned on the filtration floor 13. These
filters 14, as shown in the sectional 25 view Fig. 3B as well as the plane

vi ew Fi g.28eumpbybiag fidd adiqietiedns) i baPAoratoh > 2ande ihi FéeRrEL Nt 2t FP g
strength against 22 accunulating filtration nedia 51 and water 521,
ef fi ci ent?ylulthPugiify edhwapari §2 edwReSetT2te §opehetRreesebetHamppessur e
chanber 15 formed beneath filtration floor 13. A water collection pipe 16
is fixedl¥5aformeédbeneptbsEytbrasiohadberr1i3dt.o expel the purified water
that has penetrated thereto to the outside of container 12. The water
col | ection pipeAldatsr cejuigpsdmptpeahs el 2étixeddynet e chaldyveo Ir  secoad
el ectromagnetic val ve) that opens and closes the inner portion thereof, a
puri fiSed eladmberdld ectexpe lpting pi& iffdredwatengide hd@ pemefrededatlerr 6526
fromthe pressure chanber 15, and a backwash water supply punp 18" for
punpi ng ptwitheduwsticre 62’ coéntpirssure. dhaneteiScoAleepplon pipe 16 idat
supplies water 52 to be purified by filtration to filtration tank 11 is
fixedly atdratbpeldon ahthppesn 1l5elaterahaguetdce ofvadent ai ner 12(seldwend
supply pipe 19 is equipped with an el ectromagnetic valve 20 (first
el ect r omeghet t comagnel i cthal vepetisa anth el 9sasd tdliosewerheaiinan gt ok, an
untreat ed
thereof, a purified water collection pump 18 for drawing the
10 purified water 52’ from the pressure chamber 15, and a‘backwash
water supply pump 18’ for pumping purified water 52’ to pressure
chamber 15.
A supply pipe 19 that supplies water 52 to be purified by
filtration to filtration tank 11 is fixedly attached on an upper
15 lateral surface of container 12. The supply pipe 19 is equipped
with an electromagnetic valve 20 (first electromagnetic valve)
that opens and closes the inner portion thereof, an untreated
water supply pump 21 for supplying water 52 to filtration tank
11, and a contaminated water overflow expulsion pump 21’ for
20 drawing water 52 having contaminants 53 floating therein to be
described later from filtration tank 11,
The filtration media cleansing mechanism comprises an
agitation tank 22 which is a columnar hollow body with a plurality
of lower openings 22a and upper opening 22b erected within the

25 filtration tank 11; a screw conveyor 23 that conveys the

filtration media 51 as well as the water 52 which flows into the
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wat er supply punp 21 for supplying water 52 to filtration tank 11, and a
cont am nat'ed water overfl ow expul sion punp 21' for 20 drawi ng water 52
havi ng contam nants 53 floating therein to be described |ater from
filtration tank 11. The filtration nedia cl eansi ng nechani sm conpri ses an
agitation tank 22 which is a columar hollow body with a plurality of

| ower openi ngs 22a and upper opening 22b erected within the 25 filtration
tank 11; agstpbhoBoheBYor22B8reRathechiblysathen tapkrili wAvasdeafsemashael |
as the water 52 which flows into the 23 agitation tank 22 fromthe
filtrati ohowank crenigves d22f&r dm t hbel omrepependna2222h o thies agfpevhdpeni ng
22b thereof while agitating said filtration nmedia 51 and said water 52; a
cont am naagiexapihgi orahdansi tthatt soapelredirontlheagdntsa hdr vt &r t B; a
contam nants 53 whi ch have been separated fromthe filtration nmedia 51 by
the agitatbnganperati erppesionmedantendat wWxiddls it athencéatkiz2y apd a
retention neans that retains, to a certain degree, the water 52 supplied

to comnt ai Re dohtdeneimt s BlewhpprRhargbeknseseat soadefrsm 23el filtpketloho a
notor 10 23a di sposed above the container 12, and the | ower end of said

SCrew conmeyior 53 PP ety Dya vl bgashega 23bndpepdsathdie! the 56kl wEontai ner
12. Further, there is an appropriate anmount of space between the spiral

wing thatagschicxed tamdt baghati ba-ddent Mdmheansl thaxire tefi ddets & evr eanyeyor
and the inner surface of the agitation 15 tank 22, and it efficiently

conveys thegtikl rahieoRated 325k ulpp1ilde dppain PenéAd122bhetbihhi s space is
too wde, then the anobunt of filtration nedia 51 that falls during the
upper conveyanCé&he upper end of screw conveyor 23 is linked to a motor
10 23a disposed above the container 12, and the lower end of said
screw conveyor is supported by a bearing 23b disposed below said
container 12. Further, there is an appropriate amount of spaée
between the spiral wing that is fixedly attached to the rotational
axis of the screw conveyor and the inner surface of the agitation
15 tank 22, and it efficiently conveys the filtration media 51 to
the upper opening 22b. If this space is too wide, then the amount
of filtration media 51 that falls during the upper conveyance
thereof becomes large, and if this space is too narrow, it causes
- the filtration media 51 to be ground and crushed, as well as
20 causing wear of the wing. Therefore, it is preferable to adopt
a structure in which either the screw conveyor 23 or the agitation
tank 22 are replaceable tomaintain an appropriate amount of space
therebetween, according to the particle size of the filtration

media 51.

25 As shown in Fig. 42, the switching mechanism comprises a

door 24 movable along the outer peripheral wall of agitation tank
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t hereof beconmes large, and if this space is too narrow, it causes the
filtration nedia 51 to be ground and crushed, as well as 20 causing wear of
the wing. Therefore, it is preferable to adopt a structure in which either
the screw conveyor 23 or the agitation tank 22 are replaceable to naintain
an appropriate anount of space therebetween, according to the particle
size of the filtration nedia 51. 25 As shown in Fig. 4A, the sw tching
nmechani sm b fs8dfhicyent Suzedvmakless bhg 1owen ARanings PRer &hewelolf ;of
agitation tank 24 22 of a sufficient size to close the | ower openings 22a
thereof; &h opening/clesimg meearnst oopeparateaisdidooto@d; 24nd ab@ the
above-descri bed second el ectromagnetic valve 17 which acts as a retention
means for akeeeniegctheedasecond ebatbiomagngtict mahve 17| whathoactanksll
to a certain degree. Note that the opening/closing neans conprises a worm
wheel 25 fad xedlentdidrankeds fbonge ttahiening etheperiphes filcsitdiacer af2 daehizdd; a
worm 26 (see Fig. 4B) that engages said worm wheel 25; a rotation shaft 27
upon whi ch islati xb bsin Xarks flilxetle and cermdior 2A8gtrieat. r otaites tGaxal @he
rotation shaft 27. As shown in Fig. 4A and Fig. 4C, it is also possible to
utilize aropeimaidTdobNhemmaNsonpEPEESi aoxrm Whekl 2k Wikkday apertued 29a
therethrough fixedly attached to the outer peripheral surface of door 24,
a reci procdtdny hafdutSd pdwiphernet ratefasai 6f apestus £; 28awoempPakr (8ke
push-pullers 15 (sl eeves fitted on said shaft 31) disposed so as to

sandw ch gdigl 4mjoked: tdrafahed Wweeld woith aihéel Zy| i Hdest3Li68 LARARL 27
reci procating notion to the reciprocating shaft 31. Note that

upon which said worm 26 is fixed; and a motor 28 that rotates

10 said rotation shaft 27. As shown in Fig. 4A and Fig. 4C, it is
also possible to utilize an opening/closing means comprising a
hook 29 with an aperture 29a therethrough fixedly attached ﬁo
the outer peripheral surface of door 24; a reciprocating shaft
31 that penetrates said aperture 29a, a pair of push-pullers

15 (sleeves fitted on said shaft 31) disposed so as to sandwich said
hook 29 therebetween; and an air cylinder 32 to impart
reciprocating motion to the reciprocating shaft 31. Note that
the air cylinder 32 may be provided in the vicinity of door 24
within the filtration tank 11.

20 The contaminant expulsion means comprises a backwash water
supply pump 18’ that discharges filtered water 52’ into the
filtration tank 11 from pressure chamber 15 through filtration
floor 13 while the lower openings 22a of the agitation tank 22
are closed by the opening/closing means; a supply pipe 19 that

25 acts as an overflow expulsion means for expelling the

contaminants 53 which are caused to float in the water 52 within
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the air cylinder 32 may be provided in the vicinity of door 24 wthin the
filtration tank 11. 20 The contam nant expul sion neans conprises a backwash
wat er supply punp 18 that discharges filtered water 52' into the
filtration tank 11 from pressure chanber 15 through filtration floor 13
while the | ower openings 22a of the agitation tank 22 are closed by the
openi ng/ cl osi ng_neans; a supply pipe 19 that 25 acts as an overfl ow

expul si ontheakd 1tsa tdedetrindy theY oM £ SIS0 hnPeRidiedcHases 53
float in the water 52 within 25 the filtration tank 11 by the discharge of
purified Rt dhesPeckypshanealkaniash; neBAafi SN taT na teht wat aat ot ewdilew
overflow expul sion punp 211 Also, as the retention neans, the second

el ect r onagrpuile ival wamb7 23€rf oAdsothe s it ixatathelenfmesnii t hheegacdnido
the filtration apparatus 10 of the first enbodinent, an inclined plane 12a
t 0 assi st eflee tirlbowgafe tiilve vadoouri gredf drmhs r e ofiunedianSthandofiat er 52 on
the floor of the filtration tank into the |.ower openings 22a of the
agitation tank wWizxh howenret  ta theanbiloraf et spséreansi hoobderhieo fAreIsUr €
the 10 accunul ated filtration nmedia 51 and water 52 into the | ower

openi ngs 2@aoddmealtso de atopirdd Pamhkeeri2anitdoatspeavitdhiengf1des€ the
speci al i zed assi stance nechani sns, the accunulation of filtration nedia 51

on the fl aecuahlbitledr il opatdok Rddéansbandpwarent 6d by theclset RE the
purified water 521 fromthe filtration 15 floor 13, thereby causing a

convecti ofigtraeAbni tasriithtd Itheal bwer ot ihgdNerta of hth ®Reiatd b0k aklte
filtration apparatus of the
22. However, a means to eject a stream in order to pressure the
10 accumulated filtration media 51 and water 52 into the lower
openings 22a can also be adopted. Further, without providing
these specialized assistanee mechanisms, the accumulation 6f
filtration media 51 on the floor of filtration tank 11 can be
prevented by discharging purified water 52’ from the filtration
15 floor 13, thereby causing a convection current in said filtration
media.
Next, the operation of the filtration apparatus of the
first embodiment will be described.
First, anormal filtration operationwill be described with
20 reference toFig. 2. The lower openings 22a of the agitation tank
22 within container 12 are closed by door 24, and the accumulated
filtration media 51 as well as water 52 supplied by the supply
Pipe 19 is prevented from flowing into the agitation tank 22.
The first electromagnetic valve 20 of supply pipe 19 is

25 open, and dirty water 52 sent pressurized by the untreated water

supply pump 21 flows in said pipe 19. This water 52 passes through
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first enbodinment will be described. First, a normal f iltration operation
will bé described with 20. reference to Fig. 2. The | ower openings 22a of
the agitation tank 22 within container 12 are closed by door 24, .and the
accunul ated filtration nmedia 51 as well as water 52 supplied by the supply
pipe 19 is prevented fromflowng into the agitation tank 22. The first

el ectromagnetic valve 20 of supply pipe 19 is 25 open, and dirty water 52

: ppl ; . .
sent pres&ds iéa%yele%tnm%aegacm Ye 20 ppPyl purHrell ¢4 dws £ilA teaitd opi pe
19. This water 52 passes through 26 the first el ectromagnetic valve 20 and
i s supplié@nkolii| tPhe iwsten dAksudpl fed taafdd t32atsdpspktrel 1b s purdfiied
tank 11 is purified by the filtering action of filtration nedia 51

accunul at &y ther idteFhagpadtficonl wdt ofib2rapbesesedhirovigh fckuensd atédof
the 5 filtration floor 13 and enters pressure chanber 15. The second

el ect r omaghetried rval Teelpupi Hiedewdtiar 6Be¢ pasees cditaoth dd lpieps 1461 ke
comuni cates with pressure chanber 15 is open. By operation of the
purifi®d fdtleratdldrectlioonr panpnd8entées puredsere oledmiseH2'5 i N Thieessdbad
chanber 15 passes through water collection 10 pipe 16 and is expelled out
of the filklleattiremaapeariad va 1@ hereviided dnprhe dadekotolakic@isnUsepe
Next, the switching of the apparatus to the "cl eansing" operation as well
as the fihtratho#t mecimandlceansi ngi ohematdsyurev thahBedesrs | hed apdd. By
reference to Fig. 2 and Fig. 5. 15 First, the operation of untreated water
suppl y puspezktiivon 6€aswd pwanid itdie watpp! Yool evdieh bdmp s &) apregurIeehi r st

el ectromagnetic valve 20 is closed to prevent the spray of water
water 52’ in pressure chamber 15 passes through water collection

10 pipe 16 and is expelled out of the filtration apparatus '10, where
it is provided for various uses.

Next, the switching of the apparatus to the ”cleansiné”
operation as well as the filtration media clean'sing: operation
will be described with reference to Fig. 2 and Fig. 5.

15 First, the operation of untreated water supply pump 21 is
ceased, and the supply of water 52 1is stopped. The first
electromagnetic valve 20 is closed to prevent the spray of water
52 fromentering the supply pipe 19 during the cleansing operation.
At this time, the supply of water 52 is stopped so that the upper

20  surface (surface of the water) thereof within the filtration tank
11 is not higher than the upper opening 22b of the agitation tank
22. Note that the amount of filtration media 51 is set so that
the top surface thereof is at a level below the upper opening
22b of agitation tank 22, as well as below the supply pipe 19

25 that acts as the overflow expulsion means. It is often the case

that if the weight ratio of filtration media 51 to water 52 is
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52 fromentering the supply pipe 19 during the cleansing operation. At
this time, the 'supply of water 52 is stopped so that the upper 20 surface
(surface of the water) thereof within the filtration tank 11 is not higher
t han the upper opening 22b of the agitation tank 22. Note that the anount
of filtration nedia 51 is set so that the top surface thereof is at a

| evel bel ow the upper opening 22b of agitation tank 22, as well as bel ow

the suppl ys9t pgelald o6 thbl Bde & RN F ¥R BrPueSfomt nbanebtainegg.
often the case that if the weight ratio of filtration media 51 to water 52
is 27 set high aNexhisth¢ mwerathiogghef theanst il ed madter sodbesgitied. pumpxt ,
the operation of the purified water collection punp 18 is ceased, and the
second el ex8 denagreeidc amd whel Beicondl etedtroBganhtse walee 152 iscehsssdto
flowinto thée pressure chanber 15 5 via the filters 14, and the dirty

wat er 52 skyppthiied, watdre Rupplepses pe fAowsinébakthedprassheef chambeironst ank
11. Also, operation of the notor 23a of the screw conveyor 23 1is
initiated,vendheh€iserew toneeyOrhadintyiwatdmsRheuphl bed itgn thef stpplgrr ow
shown in Fig. S. Further, the door 24 is caused to 10 nove along the outer
peri pheralpiwé |19fiaoréadinedt okt Dbylthetiopenany/ closi ng means, and the
| ower openings 22a of the agitation tank, 22 are opened. Note that the

order of the opeaiLBg, ObetdEicOUt 2heandtbbe2Baidf atienBclewt BEnseyOW 23
conveyor 23 rotation nmay be reversed. 15 By the opening of door 24, the f

iltration fedind ik t¥a] watethe Brradw thavehoer 2pardtOfe ofinf therai+osciank 11
is urged into the floor portion of agitation tank 22 through the |ower
openi NgS of the arrow shown in Fig. 5. Further, the door 24 is caused to
10 move along the outer peripheral wall of agitation tank.22 by the
opening/closing means, and the lower openings 22a of the
agitation tank 22 are opened. Note that the order of the opening
of the door 24 and the initiation of the screw conveyor 23 rotation

may be reversed.

15 - By the opening of door 24, the filtrationmedia 51 and water
- 52 at the floor portion of filtration tank 11 is urged into the
floor portion of agitation tank 22 through the lower openings
22a thereof by the weight of filtration media 51 and water 52
accumulated above. Then, the filtration media 51 and water 52
20 that flows into the floor portion of agitation tank 22 is
progressively conveyed upwards by the spiral wing of screw
conveyor 23 rotating inside agitation tank 22. During this time
the filtration media 51 is caused to be in a floating state by
the upward force of the screw conveyor 23. At the floor portion

25 of agitation tank 22, the filtration media 51 is pushed upward

in a state where it is restrained between the spiral wing of the
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22a thereof by the weight of filtration nmedia 51 and water 52 accunul at ed
above. "Then, the filtration media 51 and water 52 20 that flows into the
fl'oor portion of agitation tank 22 is progressively conveyed upwards by
the spiral wing of screw conveyor 23 rotating inside agitation tank 22.
During this tine the filtration nedia 51 is caused to be in a floating
state by the upward force of the screw conveyor 23. At the floor portion
25 of agi tssiesh aoaveyrr 3heand |theatimgit et Bl AuT §2peshbdthipwald tatiop
state where it is restrained between the spiral wing of the 28 screw
conveyor 2anand2theThanefowal |reiatice mivemenadiatafen thamarticles of
Therefore, relative novenent between the particles of filtration nedia 51
i s suppr efddad.ratoweyaredizs Stihiis sepprassed.dedpwayes . f penthA sares tagdve t he
upper edge of |ower openings 5 22a al ong the screw conveyor 23, the water
52 and t haledddasdd dironmedi arsh aboveorbley atbppnae dse wnf | éoerngprendings | y
agitated. This agitation causes the particles of filtration nedia to rub
agai nst each atbeg, tB8dsd¢hé® cohvieysepar aheswandr re2manss threofi ltthbetion
filtration nmedia 51 the contam nants attached or coated 10 thereon by the
filtrati omediaNatierare?,cdiiasey weardss hibhe Heingariobenelyaabl.tabesd.
cleansing effect of the particles of filtration nedia 51 conveyed by screw
conveyor 2Riiss aigipadvesh ke ither pased cleppaft diilttires itdmaimeshiad tranhitel es
have to rub each other. 15 Further, above the water's surface, the contact
Opport uni tag@S nARAH et pand ehes nBeieasespavalthe ahehremoyeaf ffacimi s

further inproved. Also, with regard to the upper portion of the
the filtration media 51 the contaminants attached or coated
10 thereon by the filtration of water 52, thereby cleapsing the
filtration media 51.
The cleansing effect of the particles of filtration media
51 conveyed by screw conveyor 23 is improved by the increased
opportunities that said particles have to rub each other.
15 Further, above the water's surface, the contact opportunities
amongst said particles increase, so the cleansing effect is
further'improved. Also, with regard to the upper portion of the
screw conveyor 23, a portion of the filtration media 51 falls
through the space between the outer peripheral edge of the spiral
20 wing and the inner surface of the agitation tank 22, then is
repeatedly conveyed upward by the wing at a lower level, so that
the scrubbing process is substantively extended, improving the
cleansing effect.
Note that it is necessary to set the rotation speed of the

25 screw conveyor 23 to a high speed, to enable both the filtration

media 51 and the water 52 to be conveyed to the upper edge of
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screw conveyor 23, a portion of the filtration media 51 falls through the
space bet ween t'he outer peripheral edge of the spiral 20 wing and the inner
surface of the agitation tank 22, then is repeatedly conveyed upward by
the wing at a lower level, so that the scrubbing process is substantively
extended, inproving the <cleansing effect. Note that it is necessary to set
the rotation speed of the 25 screw conveyor .23 to a high speed, to enable
bot h t he ¥h¢ tSRit4%h WiRgdPd Bheader eNeECARHRYOE 23 0 Bd sonwsy éa thetwrt epper
edge of 29 the spiral wing of the screw conveyor 23. Also, as to the water
52 pour ecb? rpowrednbuntasudnpenbnsutbitiendi ro ttHaifdize dtherf i Itoch tai &l
therein at the upper opening 22b is necessary. However, if an excessive
amount ofmevdi®51 shpoaiedt thet hpppardpeieng@Rd ity Heodsdatyr atiomnever) a 51
on the screw conveyor 23 decreases. Consequently, the opportunities that
sai d partitlkesekagesiveranpursach wd her ial poudedrizaseheapdrthelel dansi g
effect is reduced. Further, within filtration tank 11, if the height

di ffesencef Béteeanibhe mpher dpepnngtRebsameéwt heonwd esr 523asiatda®mss | he
10 filtration nedia 51 is small, the cleansing effect. of filtration nedia

decr easescor¥ediien o1l Pert b pdrft uidl i e ittt diafillepaned clies BXGeS66 ikl
| arge, the absolute anobunt of the filtration nedia 51 to be cl eansed

decr easessad® ditdr tdEs &l RANS Nk i1 LI hPrt £5ct Ae Wliuady, all
of these factors nust be 15 consi dered when setting paraneters such as the

amount ofpyeteér, SWitRiRerpouradion aldhi hey hei ghenef nh@ragidiatd e d ok
22. The filtration nedia exhibits the effect that the particles
between the upper opening 22b and the water 52 as well as the
10 filtration media 51 is small, the cleansing effect of filtration
media decreases. On the other hand, if said height difference
isexcessivelylarge,theabsoluteamount(mfthefiltrationnmdié
51 to be cleansed decreases, so that the cleansing efficiency
deteriorates. Accordingly, all of these factors must be
15 considered when setting parameters such as theeamount of water
52 to be poured in and the height of the agitation tank 22.
The filtrationmedia exhibits the effect that theparticles
thereof rub against each other as they are conveyed upward by
the spiral wing of screw conveyor 23. However, as there 1is
20 wvirtually no action in which said particles . collide with
structural components such as the spiral wing, no excessive
forces act thereon, and there is no fear that said particles will
be crushed. Furthermore, as water 52 always exists among said
particles, the contaminants 53 separated therefrom are mixed in

25 the water 52, precluding re-attachment to the particles due to

the rubbing action therebetween. Also, with regard to the middle
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t hereof rub agai nst each other as they are conveyed upward by the spiral

wi ng of screw conveyor 23. However, as there is 20 virtually no action in
whi ch said particles .collide with structural conponents such as the spira
W ng, no excessive forces act thereon, and there is no fear that said
particles wll be crushed. Furthernore, as water 52 always exi sts anong
said particles, the contam angs 53 separated therefromare mxed in 25

t he matert%ZPPB?ECPBHFﬁﬁnFeQEtF EnREREYL GOPKEYRAr £l 88 53@ fd 1 &R ¥QUbbi ng
action therebetween., Also, with regard to the m ddl e 30 to_upper portions
of the scPeAiRoVEPOY T tagts fBerYRPRPREUST 2 GhRaf £ 11 SBAFF bR Actd a4

upper surface of _the spiral wing, there is little wear of the screw
conveyor.i1ghéifFbpdread PEI thet FEReHe§PRVSYOTal ong with water 52 5 having
contam nants 53 mxed therein, is conveyed to the upper opening 22b of
agitation tank 22e §lyisgrzessifidigradiisughare@ii it o ataeaf Withawiadent ik 11
The cleansed filtration nedia 51 progressively accunul ates atop uncl eansed
filtrdtiohawbdyacsitanpnantsfss tninteédrtherginl. iHomweayedsd Hdie juppeat i on
media 51 10 accunul ated on the floor portion of the filtration tank is
progr essi epéying @b pfitag i theet op ttankoh?2 tisnkrogreshével patisscthafgé¢d riatticon
medi a 51 repeatedly enters agitation tank 22 through the |ower openings
22a and i shel dddgath ttigr ekanki t11 .t heTpassdgmnadd clfédnsiang oni needTaersdf or e
the filtration nedia 51 within 15 filtration tank 11 is thoroughly
cl eansed.photeeshaveleatchtnakiten aktdpaubileecosrdl dtiédramn ivme medtier 51
peri pheral portion of the filtration tank 11 floor is urged toward
in the filtration tank 11. However, as the filtration media 51
10 accumulated on the floor portion of the filtration tank 1is
progressively urged into the agitation tank 22, the cleansed
filtration media 51 repeatedly enters agitation tank 22 through
the lower openings 22a and is cleansed therein with the passage
of cleansing time. Therefore, the filtration media 51 within
15 filtration tank 11 is thoroughly cleansed.
Note that the filtration media 51 accumulated on the outer
peripheral portion of the filtration tank 11 floor is urged toward
the center of filtration floor 13, that is, towards the lower
openings 22a of agitation tank 22, by the weight of filtration
20, media accumulated atop it. Of this weight, the urging is caused
by the components that are in a direction along the inclined plane
of inclined board 12a. Therefore, there is no case that the
filtration media 51 accumulated on the outer peripheral portion
does not circulate, and is excluded from cleansing because it

25 remains in said area; all of the filtration media is thoroughly

cleansed.

31



the center of filtration floor 13, that is, towards the |ower openings 22a
of agitation tank 22, by the weight of filtration 20. media accunul at ed
atop it. O this weight, the urging is caused by the conponents that are
in a direction along the inclined plane of inclined board 12a. Therefore,
there is no case that the filtration nedia 51 accunul ated on the outer
peri pheral portion does not circulate, and is excluded from cleansing
because it 25 r@fkieasths Satgratégn aedigf Sth&ithim £ilrakhen tank 11

t horoughly cleansed. 31 After the filtration nmedia 51 within filtration
tank 11 & beem ttiveoeegdhly clcdgnssed t hehepeomengnd o3l ogimeansans is
operated to close the door 24 thereby closing the | ower openings 22a. This
prevent s ewpelatoddio killtserathendomdi2at Shearttywales itz Shprkeeat esbdniomys
entering the agitation tank 22. Then, rotation of the screw conveyor 23 is
conti nuedRkiar a&hpregeteeranitedddindionhalofificme tionexeedliat be &hltwatésnszedi a
51 and the water 52 having contam nants 53 therein that remain in the

agi t atsi orptewdén 224 ofitom ten tdeindg | theatd gint & aidn 1and 2 By thesmperdtd oion
descri bed above, the cleansing of filtration nedia 51 itself is conpleted,

and t he coftthd Bartew coS3vbgye Irds sepatiaued Aod & emadsk é hef #€8 Mount
However, aside fromthe cleansed filtration nedia 51, the. contamn nants,
whi ch hayge tiesn teepapat ethantt Ieroyesh trhetief samangt kthle weBBENS2 Mdhend5
filtration tank 11; therefore it would be inappropriate to performfurther
filtrati cdoPfaneh&it5%3 RhleHeS nStREE. r&Ra@Xin the agdea thidmPesher i aut

backwash operation, which

to the filtration tank 11.

10 By the operation described above, the cleapsing of
filtration media 51 itself is completed, and the contaminants
53 have been separated and removed therefrom. However, aside
from the cleansed filtration media 51, the contaminants, which
have been separated and removed therefrom, still remain in the

15 filtration tank 11; therefore it would be inappropriate to
perform further filtfation on water 52 in this state.

So next, in order to perform a backwash operation, which
acts as the rinsing process to expel the contaminants 53 that
remain in filtration tank 11 out of the container 12, the second

20 electromagnetic valve 17 provided in water collection pipe 16
is opened. At the same time, purified or cleaned water 52°',
provided from outside the container 12, is sent by pressure into
bpressure chamber 15 by the backwash water supply pump 18' (see
Fig. 6). In addition, the first electromagnetic wvalve 20

25 provided in supply pipe 19 is also opened. The purified water

52’ which has been sent by pressure to pressure chamber 15 is
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acts.as the rinsing process to expel the contam nants 53 that remain in
filtration tank 11 out of the container 12, the second 20. el ectromagnetic
valve 17 provided in water collection pipe 16 is opened. At the sane tine,
purified or cleaned water 521, ©provided fromoutside the container 12, is
sent by pressure into pressure chanber 15 by the backwash water supply

punp 18, (s drtron the firs electro netrcgfl 20 25
provi ded § gap?' E°1§?‘ HT e dsd %e{%u}'?‘?r 5& lrér 145 mﬁ?
has been sent %/ pressure to pressure chanber 15 is 32 backwashed into the
filtrationt}eFkEA9nEEReT 1420y fh%#orﬁe of ijhe REEGFYISLEY rzblsp 1he'3%r ce
of the pressure by which it was sent. By the upward force of the
backwashetPHat erBB2thet hewayg tierrenoﬁemhaa 2 iR g hed c¥At ami Sanits B
accunul ated 5 therebetween rise violently in the water. At this tineg,
cont ani nat bt 5Bt iR chmedba | | ght e3nd hahe he i janinRanes meh a Brumrlated
propel led further upward than the filtration media 51, and are caused to
fl oat 5in therehetweey ofisdevipdentduy f abe ‘(%%rrﬁa@@r-of e taier)tigiet he
water 52 (as well as 52') . As a result, the 10 contam nants 53 are renoved
to wthi centamigeantghed whaohtaee 1isktephthan ttiee fidltzatom meeia Bl i s
propelled. In this manner, by continuing the backwash di scharge from the
pressur e abamerpdbl ed hbunbbentupvandt ehanntie [ iyt ranicmmedid Shcraabes.
Consequently, the surface of the water (water 15 Ievel) gradually rises.
Accor di ndye celusesuispefitledt icothanvibanhstIaltde nppervsihface hisurnfidaati on
tank 11. When the surface of the water reaches the | evel of supply pipe 19
of of the water) of the water 52 (as well as 52’). As a result, the
10 contaminants 53 are removed to within a range higher than the
level where the filtration media 51 is propelled.
In this manner, by continuing the backwash discharge frorn
the pressure chamber 15, the amount of water in filtration tank
11 increases. Consegquently, the surface of the water (water
15 level) gradually rises. Accordingly, the suspended
contaminants 53 also rise within the filtration tank 11. When
the surface of the water reaches the level of supply pipe 19 of
container 12, the water 52 having contaminants 53 therein flow
into said pipe. Here, the contaminated water overflow expulsion
20 pump is operated to draw the water having contaminants 53 mixed
therein out of supply pipe 19 and to be expelled outside of the
container 12. By continuing the above described backwash
operation for a predetermined amount of time, all of the
contaminants 53 that remain in the filtration tank 11 are removed.

25 When the backwash operation is completed, the operations

of contaminated water overflow expulsion pump 21’ and the
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container 12, the water 52 having contam nants 53 therein flow into said
pi pe. Here, the contami nated water overfl ow expul sion 20 punp is operated
to draw the water having contam nants 53 nixed therein out of supply pipe
19 and to be expelled outside of the container 12. By continuing the above
descri bed backwash operation for a predeterm ned anount of tinme, all of

t he contgn‘i %\%gt% 53 t hat reﬁrai nin i&g filtratio t%ll(ﬁhre renmoved, 25
Wien the BARCKXASHR BBEEAt FURPHY BYABI £f e’ Pt at i T fhesieanset ed
wat er overflow expul sion punp 21' and the 33 I backwash water supply punp
18' are céiddédatirnemedié cledhdcsd Ded PR BROREAILSE L YRWRITEh SHdk g
propel |l ed upward sinks and accunulates in the filtration tank, the
unt r eat ed 2®&LEM1&ESS ¢ phApPL DLt IR BIPRH HNew Hift NEHEER tRf dra Bx sy
filtration tank 5 11 to be filtered. At the same tine, the purified water
col | ecti oRUPBNP1l1BrexXpers nae purréated itateer 52 tchdthendd 1ta@tiaot ddriln t he
pressure chanber 15 out of the container 12, and filtration processes can
be per¥orddd whewe |filtepedf er dlyl etlie omamge Winespoithwe dfusidfied Maimer t hat
10 the series of operations described above be performed automatically by
sequence codflecltioni Ipuwmmgle pradeiser fhaedurddiitadl wappar &2fs, thatr éas
excluding an operator's trouble. According to the filtration apparatus 10
of the firstleeteddiimetheapreesoriebetiambedefldi busbode theéueondatimexpridy,i si on
15 of the filtration nmedia cleansing nechani smand the swi tching nmechani sm
wi t hi n t henfli ftil&triadh onapicoctelsers icsnnden@ed fogmedo\andey .
It is preferable from the viewpoint of saving labor that
10 the series of operations described above be performed
automatically by sequence control utilizing a predetermined
control apparatus, thereby excluding an operator’s trouble.
According to the filtration apparatus 10 of the first
embodiment as described in detail above, due to the provision
15 of the filtration media cleansing mechanism and the switching
mechanism within the filtration tank, there is no need to provide
a filtration media cleansing apparatus separate from the
filtration apparatus. That is, installation of equipment for
removing filtration media 51 that has been dirtied by
20 “filtration” from container 12, cleansing it, and returning it
to the filtration tank 11 (such as a sand conveyance apparatus,
a separate cleansing apparatus, etc.) is obviated, and the
tremendous amount of labor associated therewith can also be
reduced. As a result, the installation space, as well as the cost

25 and labor associated with installation/removal of a separate

filtration media cleansing apparatus is greatly reduced.
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a.filtration nedia cleansing apparatus separate fromthe filtration
apparatus. That is, installation of equipment for renoving filtration
medi a 51 that has been dirtied by 20 "filtration" from container 12,
cleansing it, and returning it to the filtration tank 11 (such as a sand
conveyance apparatus, a separate cleansing apparatus, etc.) is obviated,
and the trenendous anount of |abor associated therewith can also be
reduced. artEhermere, when nihishedotosphlee, “£4 Matatien t heodestbws thrd

| abor associated with installation/renpval of a separate filtration media
cl eansi ngsvapfpfahﬂammm@agnesam | psr elde ek angimy merhami enm thaotsepecheddt o
the "filtration" node by the sw tching nmechanism as the cl eansing

mechani sra iconwEn tojperal el 1tz thowverpévatiohi i sraecomedper Alson bscaeaeer ed.
Al so, because the retention neans 'enables cleansing of the filtration
nmedi a 5 Bhevtdt¢nision heeawms cendBléebhatliesnséng red the ffiltastdont mBRiall,
t he anobunt of water required can be kept to a mninum Finally, by

expel 5i ngs 1 hei tond wet nelé swdBer Whik chhhav é sheen asepat atedf BDgra £ €6RVEdnkr om
filtration media 51 but still remain in filtration tank out of container

12 by backwashe dnowotpdrvsodr ke gl :eaneentd ®kalp thes lkashinumsur F8g811y,
washing, the filtration nedia 51 can be cleansed nore efficiently and with

a hi gher Wegnerlafinglthansonganifent s 58 ,sehoet raRedbeeAt sebat-Becar saant
invention will be described with reference to Figs. 7 through 11. Fig. 7

is a 15 satdvedadron eW1drddidn mediiad512busheving +BRaABI InCOIPERLRE SnOf
the second enbodinent of a filtration apparatus of the present

tank out of container 12 by backwash, in comparison to
10 conventional backwash or surface washing, the filtration media
51 can be cleansed more efficiently and with a higher degree of
cleansing. |
Next, the second embodiment of the present invention will
be described with reference to Figs. 7 through 11.. Fig. 7 is a
15 sectional view similar to Fig. 2, showing the main components
of the second embodiment of a filtration apparatus of the present
invention. Fig. 8 is a partially magnified sectional view of a
lateral surface door of the filtration apparatus of Fig. 7. Fig.
9 is a partially magnified front view of a lateral surface opening
200 of the filtration apparatus of Fig. 7. Fig. 10 is a partially
magnified sectional view taken along the line 10-10 in Fig. 9
of the agitation tank of the filtration apparatus. Fig. 11 is
a magnified view of the essential elements of the drive means
utilized in the filtration apparatus of Fig. 7. Note that in the

25 description, the same reference numbers will be utilized for

elements that are the same as in the previously described first
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invention. Fig. 8 is a partially magnified sectional view of a [lateral
surface door of the filtration apparatus of Fig. 7. Fig. 9 is a partially
magni fied front view of a lateral surface opening 20 of the filtration
apparatus of Fig. 7. Fig. 10 is a partially nagnified sectional view taken
along the line 10-10 in Fig. 9 of the agitation tank of the filtration
apparatus. Fig. 11 is a magnified view of the essential elenents of the
drive neaﬁ@bogﬂﬂﬁﬁied inthe filtration apparatus of Fig. 7. Note that in
the 25 description, the sane reference nunbers will be utilized for

el ements that arfdisle sagresh@wnninhBigreVi otBeyfddstatbed Bbpstra3B®s 110
enbodi nent. First, as shown in Fig. 7, the filtration apparatus 110 of the
second enbfdthensehondesmbpldtimenitohomsdisa £31 twiatthion mesliaadilt atiitdvint ahle 122
even in a state of normal use, and differs 5 fromthe first enbodi nent in
that filteagitetiion penfkoridd] evwdmhiin agisbatenof ankri22 asewekhdadiififetrlze
main filtration tank 111. Another point of difference between the two
enbodisrenfsomsthdatirs n e Siovond ienbbdicnghi trdaatenals punffacenedpeishico,
opened and closed by drive neans 182, are nounted on the agitation tank
122. 10 Eaghtetibhesenkatienalassweflacasddar shkbfladnerhiinkead iiom aanapenat.i ng
rod (hereinafter referred to as rod) 162 that extends to the outside of

cont ai neradd2hek botktl64, dibfehensel hokedeh tidacwdO@mbbimath 3% ahkt
cylinder 166 that drives said link 164 are nmounted on the outer surface of

cont ai ner iflehe TdeSofi @lerib@dihent, 16t e AD1 adur £ydé ity r 166 BS opRlnled and
accessories therefor will be collectively referred to as the drive neans

;1.82. The albseydlbhydRfive means 182, are mounted on the agitation tank 122.

10 Each of these lateral surface doors 160 are linked to an pperating

rod (hereinafter referred to as rod) 162 that extends to the

outside of container 112. A link 164, which is linked to the réd

162, and an air cylinder 166 that drives said link 164 are mounted

on the outer surface of container 112. This rod 162, link 164,

15 air cylinder 166 as well accessories therefor will be

collectively referred to as the drivemeans 182. Theair cylinder

166 is provided on the outside of container 112 for each lateral

surface door 160. Note that in Fig. 7, for the sake of simplicity

in the‘ description, only one pair of lateral surface door 160

20 and drive means 182 is shown.

A detailed description of the lateral surface door 160 will

be given with reference to Figs. 8 through 10. As shown best in

Fig. 9, a thin rectangular lateral surface opening 172 that

extends from the vicinity of the filtration floor 13 to the upper

25 edge 170 of the agitation tank is formed on the lateral surface

168 of the cylindrical agitation tank 122. This lateral surface
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166 is, provided on the outside of container 112 for each |ateral surface
door 160. Note that in Fig. 7, for the sake of sinplicity in the
description, only one pair of lateral surface door 160 20 and drive neans
182 is shown. A detailed description of the |ateral surface door 160 wil |
be given with reference to Figs. 8 through 10. As shown best in Fig. 9, a
thin rectangul ar | ateral surface opening 172 that extends fromthe
vicinity SIPehEng 1173 & éﬁrmpéo+n1§<>% R WPy a3ongdgbe17brepmfpsence
agitation tank is formed on the lateral surface 168 of the cylindrical

agi tati on afankgipatiovhi sank k2. sakf 48eisbespanbng A7XHis f veatangnlegur
positions along the circunference of agitation tank 122, at 90 intervals.
A t hin rectatnexs hsurfaticer dbosrflatbadomat dles thatl st chesutifedeabperaling
surface opening 1in shape is hingedly attached to a hinge portion 174 so as
to 5 be ahire dlmppeis anihgeédbe dheathtérad suninge ppetioy 172. solLasetal
surface door 160 is forned to have substantially the sane curvature as the
outer Bormefalkysdi toropeth amdtaldoa thankat@Pal Howefece dthenbagwen7edge of
said door 160 is forned as a straight line, and hinge portion 174 is
formed thereon. Theeifll suefaedgioof 14® isaferaledsuolihaeeopebsgntsally
simlarly formed as a straight line, and constitutes a part of the hinge
portion lie danénguevdthieads othopeiwét oform hef |apeiwdrseikif aggideeisn are
in an open state so as to evenly distribute the water 52 through the

filtrati oncaredii@b]l. nbheveat eth821 et ddgwvesi Ha0d agbdAtle ikd rbanledlad
pernmeates and is filtered by filtration nedia 51 therein, and flows out
into the fd |diadidt taitke 1lahd ieiggh poittddns 1%48is formed thereon. The
10 lower edge of the lateral surface opening is similarly formed
as a straight line, and constitutes a part of the hinge portion
174. During a filtration operation, the lateral surface doors
are in an open state so as to evenly distribute the watexr 52 through
the filtration media 51. The water 52 that flows into agitation
15 tank 122 permeates and is filtered by filtration media 51 therein,
and flows out into the filtration tank 111 through cutouts 178.
Also, rectangular cutouts (lower openings) 158 are formed
along the lower edge of agitation tank 122 in the space between
adjacent lateral surface openings 172. These cutouts 178 are
20 formed in four positions along the circumference of agitation
tank 122; in evenly spaced intervals. Cutouts 178 perform the
samefunctionastheloweropenin§22aofthepreviouslydescribed
first embodiment, however, there is no cover for said cutouts
178 and they remain open at all times.

25 Next, the drive means 182 that opens and closes lateral

surface doors 160 will be described with reference to Fig. 11.
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Al-so, rectangular cutouts (lower openings) 178 are formed along the | ower
edge of agitation tank 122 in the space between adjacent lateral surface
openings 172. These cutouts 178 are 20 forned in four positions along the
circunference of agitation tank 122, in evenly spaced intervals. Cutouts
178 performthe sane function as the | ower opening 22a of the previously

d ib h f
175 and thel Fehdt Toahen M4 ait ) RpnedstRekte ”ﬁﬁ@%’?%&ﬁ%&ﬁ%"%&%?ﬁt

opens and, cl ose Iat eral sur f doors 160 .descrjped.w t
ref er encel A6 FF b SUEE 20g;AR0F| 1l By e&svsl%ﬁyswa??éeﬁed PBE e bt er
surface of Ia,teral surface door screws or by wel ding. The djstal

end of tdf THiscéd*Brabkacketghds slsf SPEE‘(?dt 5opRe £ \Y@Ft‘i‘t%ﬂ]iv SRR IRP
pl ane. On the other hand, a two pronged |inkage nenber 186 is 5 attached by
screws orPiFRe| | |an she ﬁ’éh@rsth&Fldtl B Mot REOREE A1 84 nkags Medhrysiks et
within the container 112. The fixed bracket 184 and the two pronged
| i nkade rehbreha@diteeniawsuos gheoldkabpe thetdisteyrairiehkae ot tich 190
by being attached by a pin 188. The outside of this |inkage portion 190 is
cover ed bEhat rigg Posic ilpaleldows thdn thpapdetainesnpt essire dikak parsikat
constructed from stainless steel or the like, to protect said |inkage
portion 108 apdopheHwanrendsd hinkdg e membdern 1§6dtenstit et refatéhtle Fig.
11, lateral surface door 160 is shown in its open state by solid I[ines,
and in itwetliodemtralaflénppgler pkehippnk®0 hdeigw a62Xagmddlbyi a2 Liarktss are
al so drawn by solid lines and broken lines in positions that correspond to
t he open Brel ehboskde sehtgsis heimlbige portion 190 is covered by a metal
10 bellows 192 capable of compression and expansion constructed from
stainless steel or the like, to protect said linkage portion 190
from the water 52 and filtration media 51. With regard to Fig;
11, lateral surface door 160 is shown in its open state by solid
lines, and in its closed state by broken lines. The rod 162 and
15 its parts are also drawn by solid lines and broken 1lines in
positions that correspond to the open and closed states thereof.
Note that with regard to Fig. 11, the end of rod 162 that extends
into the container 112 will be omitted except for the linkage
portion 190.
2Q A support member 196 that supports the rod 162 is mounted
in the attachment aperture 194 formed in a lateral surface of
container 112. The support member 196 comprises a bearing 200;
a support body 198 that supports said bearing 200 mounted within
the aperture 194; a holding member 202 that holds said bearing

25 200 from outside the container 112 attached on a lateral surface

of the support body 198; and a bellows attachment member 206 fixed
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Npte.that wwth regard to Fig. 11, the end of rod 162 that extends into the
container 112 will be omtted except for the linkage portion 190. 20 A
support nmenber 196 that supports the rod 162 is nounted in the attachnent
aperture 194 fornmed in a lateral surface of container 112. The support
menber 196 conprises a bearing 200; a support body 198 that supports said

beari ng 20 nted wwthin. t apertuyre 4. iLn er 12 t hat
hol ds sai%D bgggi%%pagrgobo?Yoggguggfggetﬁégcgﬁ gggégrl%iggt §§h§%§ﬁfef

| ateral surface t he support bod 98; and a bell ows attachment nenber
206 fixeéD%%f%Vstgé4SEBp§?t8888§1%§é #ﬁgPHe the container 112 that fixes a
bell ows 204 to bg descri bed be%omﬁ The squort ?ogﬁ 198 js a netal disc
with a circul ar TREpSHRRYF 21207Y RE déntBr™Eh3feGRSCantt FR feldedH R he
container 5 112. On the inner edge of the aperture 214, that is, on the
si de t hat?RETFRER 4 hB BhEEPREFR GNST SRS, GBS Vet dathtiPathe Icafd@ ineme
inner surface of bearing 200 is curved, and structured to hold rotatably
therefn a bl Goithe 20BeRLAFY OFf $PRi FRETEUF Gl f e thathd shedRi Hee 20018 s
positioned within the aperture 214 of support 10 body 198. The hol di ng

nenber 205ha% ¥ xiae He tthe qaniadaer 1 luppdr foB8@E 298 apyud@rte s arbre
hol di ng nmenber 202 is a disc-shaped netal menber having a circular
aperture, Thedianer apnafacerep bearingpeBPfr isi veryefor pd 6% rusdnatertadge
of said aperture. The bearing 200 is held by this rib 220 and the 15
af or ementh@h@d otadedd 2tRepeigwpbat i Jsodyt 208 hamicdaldinblar cu29& tusren.
spherical netal nenber having a penetrative aperture
The bearing 200 is positioned within the aperture 214 of support
10 body 198. 'The holding member 202 is fixed on the outside of
support body 198 by screws. The holding member 202 is .a
disc-shaped metal member having a circular aperture, and ah
annular rib 220 is protrusively formed on the inner edge of said
aperture. The bearing 200 is held by this rib 220 and the
15 aforementioned flange 212 of support body 198. The ball joint
208 is a spherical metal member having a penetrative aperture
210 in the center thereof through whichrod 162 in inserted. Said
balljoint208issupportedbybearing200inanangularlyvariable
manner. The rod is slidably supported within this penetrative
ZQ aperture 210, while being supported in an angularly variable
manner with respect to the container 112,
A metal bellows 204, similar to the aforementioned bellows
192 is fitted on the inside of container 112 in the vicinity of
the rod support member 196. This bellows 204, like bellows 192,

25 is capable of compression and expansion in an axial direction

of rod162. The front end of bellows 204 iswelded toa cylindrical
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210 in the center thereof through which rod 162 in inserted. Said ball
joint 208 is slpported by bearing 200 in an angularly variable manner. The
rod is slidably supported within this penetrative 20 aperture 210, while
bei ng supported in an angularly variable mnmanner with respect to the
container 112. A netal bellows 204, simlar to the aforenmentioned bell ows

192 is fitted on .inideo%cntin ]%i h i.cini 0] %e d
support & rerl:'b%?%fﬁ‘ie Weft 5\58%‘}0 ?%E]el el ?8&5?11%;4&}15%%3 %:Séﬁ}a deé’cgf
conpressi on and_expansi on in an axia diﬁé“ %oflno rlgz The. fro end
of bel | ondo2BRe PEIAOMERE FRCHNRT T MEdPEEaf ° 30 EY1IR87LCRadTSPPE 14t ont o
rod 162, and the rear end is welded to the bellows atc{)achment menbher 206.
The cyl i ndsi 68FURERDEP PR TPd LRtV He Y SPFRFE DY TRt 222 Kifyaged
to sane. Also, wthin said cylindrical menber 21 9 ig disposed facki ng 223
that 5 pr&dsddnagaifseyirdpitabmanPedt 219d1 8631 sRPFEIRITUEI BT 22 Dridh Rkt s
the bearing 200 from|iquids such as water and from filtration nedia 51. A
protrusi oRPrEB4eiss FFHIRLG| vy TR RPN Phe TROxHMEI  tTHL HortHoHF Bo2e of
rod 162. Said protrusion 224 is engaged by 10 an opening 235, forned at
one end obriotekasedbhlei Mearsng 120k B i Ligtispbbrieel bgsshater228d &dwPn he
other end of link 164 is linked to the operating shaft 230 of air cylinder
166. The dhaftrazi®n gedliank1i64 is nounted on a bracket 232 nounted on the
outer surface of container 112. This structure enables Iink 164 to convert
the 15 conpress A mycaxpeisino? 2dotiisoproft rusd veger doivmg ds ieaf tt @ raxinal
hori zontal notion of the rod 162 as shown in Fig. 11, thereby
tip portion 222 of rod 162. Said protrusion 224 is engaged by
10 an opening 235, formed at one end of L-shaped 1ink 164. Link 164
is supported by shaft 228, and the other end of 1link 164 is linked
to the operating shaft 230 of air cylinder 166. The shaft 228
of 1ink 164 is mounted on a bracket 232 mounted on the cuter surface
of container 112. This structure enables link 164 to convert the
15 compression/expansion motion of the operating shaft 230 to a
horizontal motion of the rod 162 as shown in Fig. 11, thereby
opening and closing lateral surface door 160.
Next, the method of cleansing the filtration media 51 by
the second embodiment will be described. First, as 1in the
20 = previously described first embodiment, operation of the
untreated water supply pump 21 is ceased, thereby stopping the
supply of water 52. The first electromagnetic valve 20 is closed
to prevent the spray of water 52 from entering the supply pipe
19 during the cleansing operation. At this time, the supply of

25 water 52 is stopped so that the upper surface (surface of the

water) thereof within the filtration tank 111 is not higher than

40



opening and closing lateral surface door 160. Next, the nmethod of cleansing
the filtration'nedia 51 by the second enbodi ment will be described. First,
as in the 20 previously described first enbodi nent, operation of the
untreated water supply punp 21 is ceased, thereby stopping the supply of
water 52. The first electromagnetic valve 2 0 is closed to prevent the
spray of water 52 fromentering the suppl i 19 during t he cl eansi ng

P

Y, Pl pe .
oper at i ohREAPPPREs OPERE NG He? ippf y tBE 2@%%‘”‘52@%"5%% ed?8o iPhdthe he
upper surface (surface of the water) thereof within the filtration tank
111 is nBFeNigrELYtRapcrbbedet ippererrdingn tpothofantim @il fdiles atdeia 122,
As in the previously described first enbodiment, the amount of filtration
medi a 51MP913ePlshst Rt ERethel Slnef &P thierkate| shareaf| évert Bellewelhe
upper opening 122b of agitation tank 122, as well as 5 bel ow the supply
pi pe 19 bhdevwathe umpeheoporiffoh2 ékpafshon tasdion taNdxtl22,h@soperldt iaen of
the purified water collection punp 18 is ceased, and the second
el ectsr onaghevithevakpplyPiipe tPddmk acBy adithe omerf 16% lexqguasekon mefanaw i nt o
the pressure chanber 15 via the filters 14, and the dirty water 52
suppl i ed by th&esuppkire dffepa piohOo f stheetraimichl ¢ d wale of iclotlrlatd tairor @uknpl1l.
Then, the second el ectromagnetic valve 17 is opened, and purified or
cl eaned %Ates cE2kedir eviddedefsaromditesl ket t breagnent ai el va 1P] iiss csentedhy
pressure into pressure chanber 15 by the backwash water supply punp 181
The wat eBy5iiss batémashedcddsentvof fldwaihen thAskpkkksard chasderdt N
filtration nedia 51 to be in a suspended state. At this tine, air cylinder
166 is dvimethe filters 14, and the dirty water 52 supplied by the supply

10 pipe 19 is retained in the filtration tank 111.

Then, the second electromagnetic valve 17 is opened, and
purified or cleaned water 52', provided from outside thé
container 112, is sent by pressure into pressure chamber 15 by
the backwash water supply pump 18‘. The water 52’ is backwashed

15 into filtration tank 111 and causes the filtration media 51 to
be in a suspended state. At this time, air cylinder 166 is driven
so as to close lateral surface doors 160, and operation of the
motor 23a of screw conveyor 23 is initiated. It is preferable
to close lateral surface doors 160 and initiate the operation

20 of screw conveyor 23 while the filtration media 51 is in a
suspended state. This is because in this state, the load on the
air cylinder 166 and screw conveyor 23 by filtration media 51
can be minimized. After lateral surface doors 160 are closed,
operation of the backwash water supply pump 18’ is ceased.

25 As the screw conveyor 23 rotates, the filtration media 51

within agitation tank 122 is pushed upward while the grains
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sp as to close lateral surface doors 160, and operation of the notor 23a
of screw conveyor 23 is initiated. It is preferable to close |ateral
surface doors 160 and initiate the operation 20 of screw conveyor 23 while
the filtration nedia 51 is in a suspended state. This is because in this
state, the load on the air cylinder 166 and screw conveyor 23 by

filtrati g 5 n 1nhimzed. After |lateral surface _doors 160 are
cl osed, 0%})%?% ?onsl%?ﬁ?heabgg%{ﬂ(&m%sﬁzaﬁa ero];'télﬁ'f)'ﬁpl y (E;Juer’ﬁ}-l 195 B%asdl. 9BSAs
the screw conveyor 23 rotates, .the filtration mediga 51 wthin_agitation
tank 122 PEETT S Rlv (HeAP kRN £10RE SPEOTIMPD et Bhir kb Bk Ast 1 eheh
other. Meanwhile, as.in.the reviously descgribed first enbodi nent,

filtrati S Hedid &L §he q.?r"g%‘ﬂ%’-’&’t% HoPBdhrbdPOR GANSF 134i threPeaht Bhr 122
t hrough the open cutouts 178. The filtration nmedia 51, as well as water
52, 5 thdtP§H ThED ke bdteomipsreitdAroreddptati s wald esowater 52,
progressively conveyed upward by the spiral wing of the screw conveyor 23
to the upptt optArfg ifsh. thipebRblem Roritiion tde agbhatibnatesksd 2hatsare
attached to or cover the filtration nedia 51 is separated and renoved

t her ef roRTIIHeS $¥RbYaSOoRNeyRe Hpward by dffodiniernl wing rof stheorsepeed of
screw conveyor 23 is set simlarly as in the previously described first
embodi NnerfORVIEC ¥ | & dE2e@bh ef WPPeat iceeiEd d 22b anFhehaogdst dm Shivi the
contam nants 53 therein are conveyed to the upper opening 122b of

agi t at i orff ABFKN B2 P Shhpragessitecheddi e orargeeritheof il kraat pomeadirk

111. The cleansed filtration nmedia 51 progressively accunul ates atop
51 is separated and removed therefrom is the same as in the first

10 embodiment.

The rotation speed of screw conveyor 23 is set similarly
as in the previously described first embodiment. The fluidized
filtration media 51 and the water 52 having contaminants 53
therein are conveyed to the upper opening 122b of agitation tank

15 122 and progressively discharged into filtration tank 111. The
cleansed filtration media 51 progressively accumulates atop
uncleansed filtration media 51 in the filtration tank 111.
However, the cleansed filtration media 51 repeatedly enters
agitation tank 122 through the cutouts 178 and is cleansed therein

20' with the passage of cleansing time. This process is similar to
that of the first embodiment, in which filtration media
repeatedly enters agitation tank 22 through lower openings 22a
and is cleansed therein.

After the filtration media 51 within filtration tank 111

25 has been thoroughly cleansed, the lateral surface doors 160 are

opened by the drive means 182. .Before lateral surface doors 160
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unclegnsed filtration nmedia 51 in the filtration tank 111. However, the
cleansed filtration nedia 51 repeatedly enters agitation tank 122 through
the cutouts 178 and is cleansed therein 20 with the passage of cleansing
time. This process is simlar to that of the first enbodi nment, in which
filtration nedia repeatedly enters agitation tank 22 through | ower
openings 22a and is cleansed therein, Aftgz[%t he filtratjon nedia 51 within

filtrati orteatRenad. it is@redenarhsr bhghl §1 EFEahten, "e¢ed 13 &d%alcaddshce
doors 160 are opened by the drive neans 182. . Before |ateral surface
doors 160tad&fid@ spewerended|styfref elaiSeCRabe AIIRRY ek dva opEnE@g
caused to be in a suspended state. This can be acconplished by opening
t he seconthe| eeceodnghecteompabnetiz vaima 32éndi Agdpaenfied suridieshey
wat er 521, provided fromoutside the container 112, by 5 pressure into
pressure chaabed watey $hé, pekwaded iataw afigpide ghensordringyr dilétedy
previously, this is to reduce the load of the filtration nedia 51 on the
air cylinpeesd6fe Mtohpsessure cHambentd Dbnddica bBTkvwarsdi we tier tsheply
agitation tank 122. Next, a rinsing process is performed by sending
purified pidfpor8cl eareds vt asi B2 i qoraohwi dedhifs dra dugt giedia cteh & heodtoaidnert 112,
by pressure into pressure chanber 15. At this tinme the screw conveyor 23
can be stoppeflilbudtidoncaedbd SO lom kapt ain anlopéeatldhy. Htatthifortime,
predeterm ned anount of tine to efficiently discharge the contam nants 53
of filtratibpnraedoa heédimosuwrehadnaginathenaddthailonl22nkThex? . the first
el ectromagnetic valve 20 provided in supply pipe 19 is opened, and the
wat er 52 havi ngNesitt,all ranksng process is performed by sending purified
10 or cleaned water 52', provided from outside the container 112,
by pressure into pressure chamber 15. At this time the screw
conveyor 23 can be stopped, but it can also be kept in an operatiné
state for a predetermined amount of time to efficiently discharge
the contaminants 53 of filtration media 51 from within agitation
15 tank 122. Then, the first electromagnetic valve 20 provided in
supply pipe 19 is opened, and the water 52 having contaminants
53 therein is expelled to the supply pipe 19 that acts as the
overflow expulsion means. Note that at this point, filtrate
discharge is performed for a short amount of time duringaninitial
20 filtration step.

The filtration apparatus 110 of the second embodiment has
the same operational effects as that of the first embodiment,
without the need to install a separate cleansing apparatus. In
addition to the advantageous effects of the first embodiment,

25 the second embodiment further improves filtration efficiency by

performing filtration in the agitation tank 122 as well, thereby
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53:therein is expelled to the supply pipe 19 that acts as the overflow
expul sion means. Note that at this point, filtrate discharge is perforned
for a short anmount of tine during an initial 20 filtration step. The
filtration apparatus 110 of the second enbodi nent has the sane operational
effects as that of the first enbodi ment, wthout the need to install a
separate cl eansing apparatus. In_ addition to the advantageous effects of

the first Hrbodifehtthesntia & dddid adiisuitidit Ik thdt Gakrdves HLgqr &9 on

efficiency by performing filtration in the agitation tank 122 as wel |,
t her eby 43afey f2on§ thecvahiael fatieomttagyk fddkatorllitimes i drhe Aespagss
water flows through agitation tank 122 at all tines, the seepage of dirty
wat er fromiagiixy oreteanki 1QP agit del pr evank edl2 2Fgenhde, pirtevientadd.o
possible to performfiltration through 5 agitation tank 122 in a state
wherein water S5Funtiért ritt ieraXsmposislibliest prrsssiorm &d Iy athieor ithlriough
thereof. In this case, as filtration occurs under pressure, the perneation
of wat ér SXitatimretag&d]2anch eosta nedvheindin we tfad tRatn dinl thatt iont wasik N
agitation tank 122, the filtration efficiency inproves, and 10 provides the
ef fect thdtll hiss proeesst hzgedbbyi thiei Silddmgasactkredf. t en cesest hake, as
filtration is perforned under pressure, the lateral surface doors 160 nmay
be cl osed.fiBveratind becuaseuhlatr pftebtnat othe pepenéatied sfdelt §r 65 Urse,
before a cleansing operation, the pressure is renoved, and a cl eansing
oper at i on ademgydEscahbed @imivred swpehf orhed fiin ta axdiaire wheee ddeumat am
level 1is lowered. Also, if the apparatus is to be used under pressure,
agitation tank 122, the filtration efficiency improves, and
10 provides the effect that the processing ability is increased.
In the case that filtration is performed under pressure, the
lateral surface doors 160 may be closed. Even in the case that
filtration is performed under pressure, before a cleansing
operation, the pressure is removed, and a cleansing operation
15 as described above is performed in a state where the water level
is lowered. Also, if the apparatus is to be used under pressure,
it is preferable to provide stays (linkage members) to link the
agitation tank 122 with container 112 so as to prevent the
deformation of agitation tank 122 as well as bloating of container
20 112.

Further, one air cylinder 166 is provided for each lateral
surface door 160, but a structure may be adopted in which one
air cylinder is driven to open and close all of the lateral surface
doors 160 via links. In addition, it need not be said that the

25 number of lateral surface openings 172 as well as lateral surface

doors 160 is not limited to that of the present embodiment, and
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it is,preferable to provide stays (linkage menbers) to link the agitation
tank 122 with container 112 so as to prevent the deformation of agitation
tank 122 as well as bloating of container 20 112. Further, one air
cylinder 166 is provided for each |lateral surface door 160, but a
structure may be adopted in which one air cylinder is driven to open and
close all_ of .the lateral surface doors 160 via links. In addition, it need
not be s&id tHat>The 252 PRHBR 13 1 ateral surface openings 172 as well as

| ateral surface _doors 160 (s not,limted to tgat of .t he present,

enbodi nent, andT2% Bﬁ?\sﬁ’étsé{w%téﬁﬁ%ﬁ?i Begn $RECHLBEANE Y Aedddilon s
been described in detail, but the spirit of the present invention is not
limted ti'q hePiahbv&ideklei BE@sembodt WEPR §10KoA Sexadbl & imitedi pettdre of
the 5 agitation tank can be fornmed to be larger or smaller according to

t he degr @@te e bed igPsiinents i qfiF. eAar@lfat ithe yiametengf dtticon
tank and the screw conveyor may be made |arger to abbreviate the cleansing
ti me.45agitation tank can be formed to be larger or smaller according

to the degree of contamination of the liquid. Alternatively, the
agitation tank and the screw conveyor may be made larger to

abbreviate the cleansing time.
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