29 August 2005 DESCRI PTI ON FI LTRATI ON APPARATUS AND METBORughst@oBANSI NG
FI LTRATI ON MEDI A THEREI N BACKGROUND OF THE I NVENTION Field of the
I nvention The 'present invention relates to a filtration apparatus that
filters liquids such as water, and to a -nethod of cleansing the
filtration nmedia therein. Description of the Related Art Conventional water
purification processes at |large scale water treatnent plants involve
addi ng chenicals to untreat edPEEREIPBEGNN fromrivers, |akes, ponds, or
wells' to consolidate the suspended natter 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 1is passed through
filtrati onFABTBRATIONhARBARATUE aANDNMERHODt OF CREANS ING HIURRABLGENwWended
matter. This water is then disinfected with chlorine. However, if water is
filtered utilizing filtrati ofEDEAI BHERRIRhi S manner over a | ong period of
time, the filtering efficiency decreases due to the pollutants in the
wat er (contam nants such as sludge, hereinafter referred to as
contam nants) attaching to the filtration nedia, anong.other reasons.
Therefore, it becomesamEssmly dP THE i DRVERfIync] eanse the filtration
media. 1

Field of the Invention

The present invention relates to a filtration apparatus

that filters liquids such as water, and to a method of cleansing

the filtration media therein.

Description of the Related Art

Conventional water purification processes at large scale
"water treatment plants ilnvolVe adding chemicals to untreated
"Watér drawn-from rivers, lakes, ponds, or wells to consolidate
"the suspended matter therein to a size that cauées said

consolidated matter to deposit on the bottom. The supernatant

water is skimmed and sent to a filtration reservoir, where it
is passed through filfration media such as filtration sand to
remove the finer 'suspended matter. This water is then
disinfected with chlorine.

However, if wéter 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 contaminant.si attaching
‘to t1_1e filtration media, among_o_ther reasons., Therefore, it

"b_-ecomes necessary to periodically cleanse the filtration media.




29 August 2005 As cleansing nethods of filtration nedi azgughsteeos! eani ng, -
whi ch washes the surface of a sand |ayer by hitting it with water sprayed
froma nozzle, and backwash, which forces purified water into a filtration
reservoir froma |lower pressure conpartnent, thereby floating the
filtration sand grains, causing themto rub against each other, were in

. common use. However, the surface cl eaning and backwash nethods descri bed
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filtration nmedia wth satisfactor cacy. robl éns ari g%repeated
use Qv ri.ode of  ti-ne_such.as; .the.reduction, space amnon he
fil tw?aastq{eoﬁp ir%%dsl Hdue t%(j)E % ﬁgn%p:rl%ﬁ?]égjs“f {5%%'?' AP KR A fho Q%%ﬂﬁpaaé’qesff ze from
contam nant_ _accunul ati.on .t hereon koggi ng due to _the separat,on of
mat erid; & ntchzaztcl%a&‘{]géeebr?caﬁ‘faa%]ﬁed{"lf‘gcghgoffgFFr BPFéﬁlﬁédiWé",teéfn&nttrPe | eaki ng
of thg.ignt m_nant s thensglves. Conventionally these problens were deal t
wi t i by FFBF LOBEGRATE C i hé FREST AP TP F FRGHERSPIIA Y HEehhe IKREHR B ocess.
Fbmgﬁg{,,if tg% Eafkmash grocess i s, repeated over a |long periqd of tine,

t he Tt 05 &88UT L ERRFE0R $3R Y RIS e sing §hafeto YUl @9admisdh supports
the filtration nedia,, creating areas of different thickness in said |ayer,
whi &7G% YReTmlYSF S 1R OO Yf®even thickness. In this case, it is
necessary to gerforn1.a regeneration process, which_involves: ceasing the

total opefAFHI of te FEUHHEAS of hesddindi rRd e REFHTE Sthe Meithedst | on

medi a, correcti n% the discontinuities in_thickness (of. the gravel
described aboVe utilize the effects of stream shear, and cannot

cleanse the filtration media with satisfactory efficacy.
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 _contaminant
accumulation thereon, clog_ging due to the separation o¢f materials
that had been attached to the‘ filtration media, and the leaking
of the céntaminants themselves.

Conventionally these problems were dealt with by, fo£
example, increasing the frequency of the backwash process.
However, if the backwash prbcess is repeated over a long period
of time, the water pressure thereof influences even tﬁe gravel
laver which. supports the filtration media, creat.ing areas of
différent 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
media, correcting the discontinuities in thickness {(of the gravel

layer), replacing the filtration media withnew filtration media,




| ayer) , repIaC|ng the filtration nmedia with neM/flltragggmgaaﬁmas 2 29
August 2005 or with the polluted filtration nedia which has been cl eansed.
-However, the regeneration process is extrenely costly, and as during said
‘process the filtration reservoir is not operating, it |leads to a decrease
in water treatnent efficiency, there is a strong demand on the part of the
water treatment plant to space the intervals between regeneration

pro%%s%%%ha%h'opglﬁﬁ BQAS ¥4 Qk%atl 53 %BB"C@H&cﬁfhBerQéﬁS@mEah@%%nt'On in
order to neet é has devel oped and proposed a sand cl eansi ng
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apparatus which cleanses polluted filtration media in a shorter
time and with a higher degree of cleansing ability {(Japanese

Unexamined Patent Publications No. 10(1998}-109051 and

.11(1999)-057526}, which has béen utilized and praised by those
in the field. This sand cleansing apparatus comprises: a sand
recéiving opening for receiving filtration media drawn from a
~filtration reservoir in its upper portioﬁ; 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
-confeyor which rotates within said agitating tank. The grains
. 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.
As opposed to a large scale water treatment plant as has

) been described above, filtration systems such as those insrtalled




t hereon. As opposed to a large scale water treatnment plagfaugssti?ags been
descri bed above, filtration systens such as those installed 3 29 August
2005 in the filtration tanks of small scale sinple plunmbing or factories
“have within a container a filtration tank which holds the filtration nedia
as well as the water to be purified by said filtration nedia. These
filtration systens are structured to .expel the water that has been

purdfi %ﬂebyﬁfﬂ{jatt,itl)ﬂr@ah@{@ n@f" @maflrlonéézb?ef id it Atd oOp1haBknghrough a.

filtTation oor to the outsid of the container. It is commpn practice to
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ese ation systemns, have sim | ar problens as those of
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washing or backwash methods for the filtration media of these
filtration systems, and they have similar prokiems as those of
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 con‘tamination thereof

progresses at ahigher rate than that of a filtration reservoir.

Still further, ags they perform high-speed filtration,
céntami‘nants are more 1ike1_y to leak, so it can be said that said
, Ifiltration' media ié operated under harsher conditions than that
of a filtration reservoir. Therefore; it is necessgary to replace
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

" filtration systems. Howevér, compared to the amount of

filtration media in a filtration reservoir, the amount of




cl eansing apparatus by the present applicant (Japanese 2bneyasianed Patent
Publ i cati ons No. 10(1998)-109051 and 11 (19.99) -05752.6) to cl eanse the
filtration media drawmn fromthe filtration systens. However, conpared to
the amount of filtration media in a filtration reservoir, the anount of 4
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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 1is also preferable from an
ecological viewpoint to switch from the easy trend of

‘consume-then-dispose to a direction in which resources are

recycled and reused.

SUMMARY OF THE TITNVENTION
Embodiments of the present invention seek to provide ‘a
filtration apparatus that effectively 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 filtration media.




wi thout requiring the installation and renoval of a cle '

each time that filtration media is to be cleansed, the?g?g?gstgg\?i@:': ?;;St he
occupation of a dedicated space therefor, as well as a cleansing nethod
for said filtration media. 5 29 August 2005 The filtration apparatus and
the cleansing method for the filtration media wthin the %iltr tion
appaffaeus fotrate.opr esPRELATR erdion thes &LPFREYAL | &WtH@gi atgt eaﬁ}é‘? ng

mechani sminstalled within the filtration tank. By utilijzing said
mechd&nilsnation chedims evitief ither atildaafiana aPﬁaF'ﬁfeu%/i ‘P% r 5%’? oR“SPPAr at us

obvi at es the need to provide a dedicated space for_ a separat | eansi Hg
appanavestias Wekl aastilfeatden MediastAREARIr gfpepant cﬁnﬁgﬁﬁi%‘?us whi | e
clea_nsl! ng sai d filtration media in_a short anount of ti with a ’
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water. According to a first aspect of the invention, there is provided a
filtrdkiaoseappheat il oorprasi Agdia cont dikfer RN GRes2BPRF TSt i on tank
that holds therein filtration media and liquid to be filtered by said
filtoaviianeredhe; reed It aion dred alederitsithgSRREhat S n? hFPAGZ S hol | ow
agitation tank for cleansing the filtration nmedia inside the filtration
tank cleahdifg| bpperamsedia ctBanss ngheesRadi §h BOFAGLL pRBYi 48UCYFth a

cont am nant expul sion nmeans for expelling the contam nants that have been
separsaichd abpanatiee felitleatileanabay asatd fhGidendeegia t g éoﬁgﬁi‘fﬂer; and

amount of time with a sufficiently high degree of cleansing, using a

small amount of purified water.

According to a first aspect of the invention, there is
provided a filtration apparatus comprising:

a container that houses a filtration tank that holds therein
filtration media and liquid to be filtered by said filtration media;

a filtration media cleansing mechanism having a hollow
agitation tank for cleansing the filtration media inside the
filtration tank, said filtration media cleansing mechanism being
provided with a contaminant expulsion means for expelling the
" contaminants that have been separated from the filtration media to
the outside of the container; and

a means for expelling the liquid that has been purified by the

filtration media to the outside of the container;




a neans for expelling the liquid that has been purified2dbnupl 20061 tration
nmedia to the outside of the container; 6 29 August 2005 wherein said
agitation tank is a hollow body erected within said filtration tank; has a
| ower opening that is closed during a filtering operation and opened

during a cl eansjng operation; has an upper eni at a level at.least
hi gher t haffeRBL! Lifbier aghphtan o?a”?helsf i t@cﬁﬁPBnggﬁﬂi ﬁr‘?‘ﬁlefjhé“’lﬁ“rﬁ‘ ration

tank; has provided therein a screw conveyor which conveys the filtration
medi #ads el traisdonheankiqui d which flows into the agitation tank upwards
fromthe | ower opening to the upper opening thereof while scrubbing said
filtrati ontwedia aadesaicgefiingd;thatteriss nclbsed odariiog of Saldesrew
conveyor conveys the filtration media upwards, and di scharges said nedia
as Wwelperasitheand apeastndnt s epalateditdepefrnoioby t he scrubbing action
fromthe upper opening into said filtration tank. Here, the liquid to be

pour ed i nt ;ashenceppairNepehdng geNes allbye Wader 1dstheniyhelf itpanbyhti | tration,
but it is not limted to this.. For instance, waste oil of cutting

lubricanl SRYrR& WethdsriiithechbAuhhi FUnt BRE, rii8n uBheEad)s; used as the
liquid, it is preferable to utilize filtration sand as the filtration

nedia, bULT g N0k lhibbed Lo LhNS, MiWed fELEN EBLELIE! SnERy be

used as t tratron ne

filtration media as well as the liquid which flows into the agitation
tank upwards from the lower opening to the upper opening thereof
while scrubbing said filtration media and said fluid;

wherein the rotation of said screw conveyor conveys the
filtration media upwards, and discharges said media as well as the
contaminants separated therefrom by the scrubbing action from the
upper opening into said filtration tank.

Here, the 1liquid to be poured intc the container is
generally water to be purified by filtration, but it is not 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 1is
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.




29 August 2005 As the filtration nedia and the |iquid i 20eQRausyRdsupwards
by the screw conveyor, the filtration nedia is fluidized wwthin the
liquid, the grains of the filtration nmedia rub agai nst each other, and the
scrubbing action thereof effectively renoves the contamnants that are

attached or_ coated.thereon. The contamnants renoved in this nner floats
T Tho 1T o B g LEUry S A, Chs T EERhrGedorReeEd REEERE at i on
tank_fromthe upper opening of_.the agitation tank, and is expelled outside
he PEoRTE: HEFety SoREREn: Ao LE2DEPe it rbore et S ERLBI & 1 hat

t he nt am nant expul si.on nean conpri ses a backwash nmechani sm and an
over FROWLESPH s e HERHEIS Ofnd PhadkbERE o HER G S GGt FRFRered or
clean Jiquid during a _state when the | ower eni n of the agitation tank
are 8FJc3§gd TH 2’éh%@‘iﬂ’s‘{bs‘§(§‘@5 ¥ 18R 6585?%%/ @{?g%q af$TMoThRe HF%char ge of
liquid bé t he backwash nmechani sm causes the conagninants, whi ch are

f1 oafPRGLAELHE | itGGtd & add b widthi £3HeEd i 1 EhaEeh- t ahk®t 0 be
expel |l ed through the overfl ow expul sion neans. This is because, it is
possFBPEaT%P%ﬁ?%uﬁqmﬂﬁg? é%béﬁ”§h€@@8ﬁFaﬁﬂﬁ§ﬁFs}nwﬁpéhlH&Véd B@éﬂgseparated
fromthe filtration nedia, that remain in the filtratiaon tank by utilizing
t he BARRWESh VRERREmi Smddgahppers ditor hlee rifitration Wfafartsti® cl eanse t he

filtration media therein. Further, if the filtration apparatus is of the
t ypeUPRE ORFIEEINGE KEGe2d1iREET f@knt PBA AeaR¥PEbletMtF1ERethEqui d t hat

container by the contaminant expulsion means.

It is preferable that the contaminant expulsion means
comprises a backwash mechanism and an overflow expulsion means.
The backwash mechanism discharges filtered or clean liquid during a

state when the lower openings of the agitation tank are closed

Ta




has been poured into the container within the filtrati opginagkst200% is
preferable to provide the cleansing nmechanismw th a retention nmeans with
a water retaining function. This is because is possible to perform
cleansing efficiently utilizing only the retained water. Wth regard to the
filtration apparatus of the present invention, it is preferable to further
provide a switching mnechanismfor sw tching between the operations of

"cleansing" hy the filtratiaon nedj,a cleansi hani "faltration”
o;beiﬁﬁilgeﬁﬁﬁﬁfﬁﬁPﬁéqﬁIW%%iﬁtN} %ﬁm%lﬁﬁﬁépggnggcgggéqpﬁqg% E}%f%)ssible to
ef ficient erformeach of these operations b swi t chi t.he. switchi
necl?aamcw%tr@eﬂmﬁat%‘ﬁse%@he SRRt naRta; ynith £k JddeRgLCni N
perforned, which precludes "cleapsing" from,being.perfar nd b

swi ?%hth ﬂ'\ljlﬁué\r?i EHIRFe e Shi ot E{‘Sa%]éiq%"‘%m&n tan aﬁﬁs‘f ﬂ’@ei ' to be
per f or ned, I C recludes filtratiqn from being rformed. 8 29 August
2008xpel1gdt Her Uk CHi fi @ fTHAN SHPYLSHR Bréférab lf"olgﬁ??(faz‘ése onegt hat
i's equipped with a-door that is of a sufficient size to close the |ower
opeht righ Por stifd eagPt af f oRt 1 ¥AkY AP eh Hh6pERPAGFEPGSitTg KRaf sl?‘?)Yeopening
and closing sane. This is because by the _opening and closing operation of
sai Megporeprpratied faes Hie (bl HFTawi Pherefier atPet M Tand IF40id to flow

~into the agitation, tank during a cleansing operation, apd t ositivel
pr eGehtrahdoni tankthn m tiddizl ¥ &ief Pafkig shnhgchaBism eqmpp“f‘g off Y

fhefiltrationapparétustocleansethefiltrationmediatherein.

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,
.it is preferable to provide the cleansing mechanism with a
reterntio'n means with a water retaining function. This is because
it is possible to perform cleansing efficiently utilizing only
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 "cleaﬁsing”
by'the-filtration‘media cleansing mechanism and “filtration” of
liquids within the filtration tank: This is because it 1is
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
‘mechanism to “cleansing” when cleansing is to be performed, which

precludes filtration from being performed.




agitation tank during a filtration operation, thereby pogiaugigl2po5sw tching
between the two operations (filtration and cleansing). Further, the
operations of the screw conveyor and the | ower and upper openings forned
in the agitation tank conbine to provide the effect that the filtration
media wthin the filtration tank progressively circulate within the
filtration tank and the agitation tank. This circul ati on makes thorough
cleansing of the filtration nedia possible in a short tine. It is
pr ef er abl st BOUth¢ is¥d tehdaer Mefhprep sis wbviab P& ediedadl cahcott 1 8® i nner
peri phery of the outer wall of the agitation tank. This is to reduce the
r espreahatof st Rguippedatiidd dedicer ddetmilsatadd avawfifieientisirati on tank
during an opening/closing operation. Simlarly, it is-also preferable to
utitdzelpsst chet kavdor opka iogeni nf/ dlhesi agibebthent anleaginldy awver cones
the resistance of the filtration nedia. For exanple, a structure nmay be.
ut i dperingiichoshay aesorsm fisheebpesingxeddonlosiag awmer. pAriphesal surface
of .the door, and a notor or thé like rotates the wormthat engages said
- worbewhesk. bBy thki speningt and, cilles i%? dpugusitor? @05 gaxitdtdanr pfithe worm -
scrapes out the filtration nedia, which had entered the spaces between the
t eet sy wisd il svroraMhowl tharfd lithe t ies metidrcend dfi ¢uiad ftiol £latvi bmtoedi a can
be reduced during an opening/closing operation. Note that of the
filthatiomiepphoat usamk tdveripresant cleavedhnigonppehetioht r ahndn vedi a
cl eansi ng nmechani sm and t he

positively prevent the filtration media from flowing into the

agitation tank during a filtration creration, thereby positively
sdwitch:i.ng between the two operations (filtration and cleansing).
Further, the operatiocons of the screw conveyor and the lower and
upper openings formed in the agitation tank combine to provide
the effect that the filtration media within the filtration tank
p;ogressively circulate within the filtrationm tank and the
agitation tank. This circulation makes thorough ¢leansing of the
filtration media possible in a short time.
It is preferable to utilize a door, which is movable along
“ran outer or inner perilphery of the outer wall of the agitation
tank. This is to reduce the resistance of the filtration media
" accumulated {vithin the filtration tank during an op’ening/cf_l.osing
operation. Similarly, it is also preferable to utilize a
structure for the opening/closing meaﬁs 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
peripheral surface of the door, and a motor or the like rotates

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




sw t chi ng nechani smthat sw tches between "cleansing" ofgtAigustiaoosrati on
nmedi a by the cleansing nmechanismand "filtration" as necessary provided in
the filtration tank of the filtration apparatus, can be provided as a

cl eansi ng apparatus, attachable to an existing filtration apparatus. By

this, it.b i bl t t om i Sti filterir t t
o 11 ITEARG Sbpihat LRTDf TIPS SWbntFndaAt Fon ThatecHas CRACE uREsi on of
I ' the filtrati dia, .th i di ffect_of trolli

the. [ SEPH AN BBers AECHI 9% & & e chnd HopBEr. 8ReEhe FVeRETon, ther o
i i ded fil ti . t i Si : tai that h
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to be fiLtereg b¥ sai d dia; a filtration nmedia cleansing mechani sm having
a holFFSRIPH4FLRE % WREHETSM ¢l eansing the filtration media inside the

filtrati k, said chani s ein rovided with nt am nant. 10 29
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ated. f t fil ti dia to the outsid f th tainer; and a
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medi a t he outside.of the container; wherein said agitation tank is a
hol | GHBEHYGr BECHA NEEn Thetaari FIH4S PP EHSTanE CLRAGSIS! uPh 1T8F of I ower

openings that are open at all_tines;
P flggratf%n medlém%y the cleagging mechanism and "filtration" as

necessary provided in the filtration tank of the filtration
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 an effect of

controlling the installation cost.

According to a second aspect of the invention, there is
provided a filtration apparatus comprising:
| a container that houses a filtration tank which holds therein
filtrétion media as well as the liquid to be filtered by said media;
a filtration media cleansing mechanism having a hollow
agitation tank for cleansing the filtration media inside the

filtration tank, said mechanism being provided with a contaminant

10




has an upper opening at a level at |east higher than thegaignar2oeyrface of
the filtration nedia, in the filtration tank; has a |l ateral surface opening
that extends in a vertical direction on a |ateral surface thereof, said

| ateral surface opening having a |lateral surface door opened and cl osed by
a drive neans; has filtration _nmedia housed therein at all tines; has

pr oviERLERER e 1828 S s dodw BBV HF Vil hedumEys it fe thet thats opetedi a as
well as the liquid which flows into the agitation tank upwards fromthe

| onerseppratiedginam thee fihpetiapaniba toHdreottsibe I the coblsiingrsaind filtration
media and said fluid; wherein the liquid poured into said container enters
the agit atd oreanankor herspglil itne thet énghid urtadc dragodreenwiphichfisd dpen  duri ng
a nornmal operating state, thereby performng filtration wthin said

agi t atheorfitlapkt fsn Wweldiaaso i thd hetfsiiber af i ide tankaiaad; during a cl eansing
operation, rotation of said screw conveyor 11 29 August 2005 conveys the
filtrationyRegdin URWAr @gitaidnditseRanges $allownelbdy asrected | washinhe

contam nants separated therefromby the scrubbing action fromthe upper
openifagd vl p-tdechi tigation tank. The contam nant expul sion neans may
conprise a backwash nechanism The backwash nechani sm di scharges filtered
or clean er, f f fidd rati I ot h i i t.ank to fl oat
the filt ra}tﬂlg%n aneﬂ(’)j??a(}gﬁlngﬂa %‘%é}?nij éo}%enrglgt i%r?ttofa]{%e%%% erggl aqsrlurface
doorsc,imggrfor med in order for the screw conveyor to agitate the filtration
medi a. ! ' '

has an upper opening at a level at least higher than the
upper surface of the filtration media, in the filtration tank;
has a lateral surface opening that extends in a vertical

direction on a lateral surface theréof, said lateral surface opening

having a lateral surface door opened and closed by a drive means;
has filtration media housed therein at all times;

has provided therein a screw conveyor which conveys the

filtration media as well as the liquid which flows into the agitation tank

upwards from the lower opening to the upper opening thereof while
scrubbing said filtration media and said fluid;

-wherein. the liquid poured into said container enters the

agitation tank through the lateral surface door, .which is open

- during a normal operating state, thereby performing filtration

within said agitation tank as well as in the filtration tank, and

during a cleansing operation, rotation of said screw conveyor

11




Further, it is preferable that the |ateral surface door ggp@ﬁ@sﬂzbg@ed during
rotation of the screw conveyor. The backwash nechani sm of the contam nant
expul sion neans 1is structured to discharge filtered or clean liquid from
the filtration floor into the filtration tank during an opening operation
of the lateral surface doors, perforned when the agitating operation is
conpleted. Further, the contam nant expul sion neans may be equi pped with
an overfl ow expul sion means that expels the contam nants caused to fl oat
in thenldgighes ¥t i 868 i dnRYREi a bipddieisdi sahaagectairgbs quat widcianashe -
filtration tank by the backwash nmechanism to be expelled therethrough. :
The filtrati ia. | %@&? L u rBBpifidiceped with a
reteﬁ’?hi)nasnécglrgls%rgdra?nflg g%i%ﬁa g'f e ?%?%fﬁﬁ?gdfﬁ?ﬁ{co theIﬁjgont ainer within
the filtration tank. 12 29 August 2005 \Wen the filtration tank is filled
wi t h fEPRublee waper Paﬁ?ﬂn%ejcr&?egﬁ r%qs]gthrra}tzlé)él. t Xis possible to filter said
pressurized liquid through the agitation tank, as }heefélgggk\quéhnedia IS
housed in tHaeagPRERRHPRGnRR ST (IEE TS cFI%R e her@inors a ¢l eansi ng

oo Lo (LRl on e L 0R LELLSLLOn RpALALYS, cOMBELR! ng 2
Wher G SENGTPR| Tha FH AR A L& ox BB THe LT Thar Rads BO8A"pur 1 ed
oy trgigi%ffgﬁgtggnnﬁgh?at%u&gggogt%hggigg %Bgration of the lateral
surface doors, performed in order for the screw conveyor to
agitate the filtration media.
Further, it is preferable that the lateral surface doors
are closed during rotation of the screw conveyor.
The backwash mechanism of the contaminant expulsion means
is structured to discharge filtered or clean liquid from the
filtration floor into the filtration tank during an opening

operation of the lateral surface doors, performed when the

agitating operation 1is completed. Further, the contaminant

expulsion means may be equipped with an overflow expulsion means
that expels the contaminants caused to float in the liguid 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

into the container within the filtration tank.
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contai ner through a filtration floor of the filtration bamugué 20b5! tration
medi a cl eansi ng nmechanismis provided in advance inside the filtration
tank that cleanses the filtration nmedia inside the filtration tank, and
the filtration nedia cleansing nethod is characterized by the self
cleansing of the filtration nedia wthin said filtration apparatus by the
filtration Waslh &heclfédbsrriprndehéniismiibeed, vitHe Higirdd toe bﬁl%l&k ed into
the container is generally water to be purified by filtration, but it is
not breeBssaPreysuFhdacd o ihi BOSFH1S ns? ahtblenaseaE oPFeduEinsd ng

| ubricant nmay be used as the |liquid. Further, when water is used as the

| i quitdquid Fgrsﬁ@heﬁéﬁlégﬂ§aﬁ%9$iEénkilﬁﬁaﬁm@ni?dﬁéaééoﬂhéﬁdﬂﬁlﬂﬁation
media, but it is not limted to this. Many different materials nmay be used
as t heuppilt tatilm agidiafior4aps Atgast QOUSS4t is preferable to utilize a
cl eani ng nechanism conprising an agitation tank and a contam nant

expul si on maslosess herede 15| tr aciomnsipar actkodf fohe Prldg@#ionnvent i on
The agitation tank is a hollow body erected within the filtration tank;
has aeghiar atitthinof al didert midwinngsPRAMREES uFPEPrégendng? acongalieesl at | east
hi gher than the upper surface 12b 29 August 2005 of the filtration nedia in
t he fthetr shdwsed ank; fhldrapioni dedkt hérisihn okt ebheoniveybiltinadiioponveys t he

filtration nedia as
media as well as the liquid poured therein to be filtered by said

media; wherein the filtration apparatus expels the liquid that has
been purified by the filtration media to the outside of the
container through a filtration floor of the filtration tank. A
filtration media cleansing mechanism is provided in advance inside
the filtration tank that cleanses the filtration media inside
the filtration tank, and the filtration media cleansing method is
characterized by the self cleansing of the filtration media
within said filtration apparatus by the filtration media
cleansing mechanism.

Here, the liquid to be poured into the container 1is
generally water to be purified by filtration, but it is not
necessarily limited to this. For instance, waste o0il 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 used as the filtration media.
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well as the liquid which flows into the agitation tank wavRigtst fgogm t he
| ower openings to the opening in a higher position (referred to as the
upper opening or the upper edge opening) thereof while agitating said
filtration nedia and said liquid. The contam nant expul sion neans expels

- the contam nants, separated fromthe filtration media by the agitation
imparted tHerebh bpreFRravtaatiteh oftikizscraw eHPRRYlr , BRI Jut side  of
the container. At cleansing tinme, it is preferable to control the process
so t keMPrigéndr pli AglbRtide BRNEVRRD A eFHHTIRINGTH] (RUGLORNHBS# 1 r at i on
media as well as the liquid that flows into the agitation tank fromthe
filteatioh thek fihEsagher harPairlius opénithys Wieame agriention -t ahkei s
conveyed upwards.while being agitated; the grains of the filtration nedia
f1 ui dgisdtiwehicankt e #gih@tlioh etk fIeCERMAI vithidachhot hett T3 RECcr ubbi ng
action thereof effectively renoving the contam nants that are attached
.or teakedheRerephurahetycefibbedey i PRGN FhsHisd aPPREl PPE8iRRect | i quid
havi ng the renpoved contam nants m xed therein are discharged into the
filteateoal tainkdepsonidienppen tippareadgeyrfagpeni ng 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
nmedia as well as the liquid that remain in the agitation tank has been
di scharged into the filtration tank, the driving of the screw conveyor is
ceased, and the contam nants are expelled outside 13 29 August 2005
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the container by the contam nant expul sion nmeans. FurthepAugtistizpopr ef er abl e
that the contam nant expul sion "neans conprises a backwash nechani sm and an
overfl ow expul sion nmeans. The backwash mechani sm di scharges filtered or
clean liquid during a state when the | ower openings of the cleansing
agitation tank are cl osed by an opening/closing neans. The discharge of

| iquid by the backwash nmechani sm causes the contam nants, which are

floating in the liguid surface | ayer.. withi.n the filt [ to be
exp@fi o B hfrJ&u‘gW"tﬂ%“ AT ol éi‘&ulfﬁl\égﬁ a&e‘é’ﬁ%m%kt h%g%i %é“’&’%@%dt he
contam nants are to be expelled in the cIeans%n% grgcess %%ﬁ%r%%ed above,
it itdensiss & HATER &R JEDurFPREE T i Huf ot HhEH2EARDs PS4t P6n t ank
through the filtration floor by the backwash mechani,sm__cause the '
conwgdilnast $heo lipyad FRifRefRPYSi dndor £ Eeaﬁé§§FlﬁﬁtﬁFHitngafﬁﬁtration
tank, and expel said floating contam nants outside ,of the cantainer by the
overffiosw E@xul e¥er ABSRINIBurthebhe | PPERADE 1Ty & | RHIRBHaPLEdL 1% of the
type that does not have a water retention neans to retain the liquid that
has(MQﬁeqﬁﬂﬂeﬁpi¢ﬁothﬁeUEEﬁFaPﬁ@Phﬁﬁfﬂ?]?4&3?99??a?98ﬁ eRFRING) s
preferable to further provide the cleansing nechanismw.th a .retention
nearkhertfs whd Iseegidda tiing sagek figditeatd greiredim a8ide £7di%hd @M% ent | y
utilizing only the retained water. 14 29 August 2005 It is preferable that
a svihtec hicog taadimamits mezpuh &4 ofe e egdsc r EFPG L SabbDE bEOPLEHIIER 55 advance
wthin the filtration tank

separated from the filtration media by the agitation imparted

thereon by the rotation of the screw conveyor, to the outside

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 flows

into the agitation tank £rom the filtration tank through the lower

openings of the agitation tank is conveyed upwards while being
a_gitated; the grains of the filtration média fluidized within
the agitation tank rub against each other, the scrubbing action
thereof effectlively removing the ‘_contaminants that are attached
or coated théredn; the scrubbed filtration media as well as the
liquid having the removed contaminants mixed therein are
discharged iﬁto the filtration tank from the upper {upper edge)
opening of the agitatiomn ténk; 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 1iquid that remain in the agitation tank has been
discharged into the filtration tank, the driving of the screw

conveyor-is ceased, -and the contaminants are expelled outside
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This is because it is possible to efficiently perform eg@ugaét obs
filtration and cl eansing operations by switching between the filtration
and cl eansing operations. As to the switching nechanism it is preferable
to utilize one that is equipped with a door that is of a sufficient size

to clgse the . ower_openings ,of the agitatjon tank and an opening/cl osing
meand- 14 GioEISTg Bhd 1 GSTHE SR ] S YRR by t ho opening said
door by the_openi ng/.cl osin an rior . to or after.the initiation of the
driving of THERRH evh ooy a3t SreRaPe b=t s WhE c FORG P | SRS oper at i on,
it is gossi ble to allowthe filtration rredci'a and liguid to flaow into the

agi tBEFON PEMRCLGRF f PREKYIRE yRPElOr g Bt PRer ey 998 ati on. By

closin said door after the cleansing operation, .prior to the cessation
ot CTHBZ0P T v IS opor REASh S Sy or SR RETST o e adas he T 8E 11 qui d
is prevented fromflow ng into the fgitation ,tankgbqanq} it.is possible to
ef f ect VT yIRErDrin FERLS YRR athonloeT | PHHSE M 1% 9395789 door,
whi ch i s npvabl e %I onlge an_ outer. or inner p.eri/p ery of the outer wall of
the agitation K 5 0FdPESHe B¥sPBt AREIMH TG AR % BRI A/ cL8i ng
operation. It is preferable that the operation of each of the steps
descitBeraBovebe 1p8PEEr nBY dthomBACEHRS) bYeSBItERe SHHIGDI Fhes 29
August 2005 The filtration nmedi a ¢l eansi ng nmechani sm may conprise an

agi t SPT AN RHRE SNd" B SdneERi e teRFulidt o %éhg?lﬁ’héur%@f:?atliaé’ﬁrt ank is a

hol | ow body erected within the filtration
within "the filtration tank to be expelled through the overflow

expulsion means. At the time when the contaminants are to be
expelled in the cleansing process described above, it 1is
preferable tco discharge purified liquid into the filtration tank
through the filtration floor by the backwash mechanism, cause
the contaminants to fleat in the liquid surface layer within the

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, it

is preferable to further provide the cleansing mechanism with a
.retention means. This is because it 1is possible to perform

cleansing efficiently utilizing only the retained water.
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tank; has a plurality of |lower openings 15a 29 August 2Q@%.g0& 2wo5upper
opening at a level at |east higher than the upper surface of the
filtration nmedia in the filtration tank; has a plurality of |ateral
surface openings that extend in a vertical direction on a |lateral surface

th of ; said | ateral surface, eni ngs, have a pluralijty of |lateral surface
door £ obenBt AP TE! BBGH By AL THrd FESPONLar 98 HEarkeomdes oot

th i . bst ant.i al ial, wwth th itati t k

| hat sy R TR LR b et e T Tl {aui @ o oh L owe. 1§t o
the agitati .tank upwards from.the | ower. openings.tp the aforenmentioned
upper openi NBiEhereatati% i L&t AP LRIE 19| £1LEFHIHEN BeRFI R ai

| i quid.. The. contaninant expul sion —neans expels the contam nants, separated
fronPEfE f4 t PAEI oFLAFETAN by EheC ATt A% CPRERICEd ¢ Rbr GO CB) ihe
rotation of the _screw conveyor, to the outside of the container. The

cl ezai}ﬁ%"fﬁfn ob&t aFilgﬁrﬁﬁﬁoeon%?cgsé: RE S EpsCBFL 261 98F ng AhetPat'dil surface
doors; . i%lljh{i ati n% the driving of the screw conveyor; conveyin t he
filtPaTomMedMECaeN W &8 the PFRARTPIRatt? | Shali#R o OPRe thadi t3ion tank
fromthe filtration tank through the |ower, openings of the agitation tank
upwaF ERSCe gt & i PSS aRRET 113 195t R oRUEENF NS EEE 0T i GLPRE WhRreby the
grains of the, filtration nedia fluidjized within the agitation tank rub
agai H3{ET ERER1BERerT the A @BPRgTaRK R tHerRAN G €LPPVRY y"¢@DVI ng  t he

contam nants, that are _attached or coated thereon; discharging
for opening and closing same. This is because by the opening

said door by the opening/closing means prior to or after the
initiation of the driving of the screw conveyor, thereby
switching to a 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 closing
said door after the cleansing operation, prior to the cessation
of the driving of the screw conveyor, filtration media as well as
liquid 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.

It is preferable that the operation of each of the steps

described above be performed automatically by sequence control.
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the scrubbed filtration nedia as well as the |iquid havbgguhi 2008noved
contam nants mxed therein into the filtration tank from the upper opening
of the agitation tank; and after substantially 16 29 August 2005 all of the
filtration nmedia in the filtration tank has been circulated through the
agitation tank, ceasing the driving of the scneM/conv%yor,.opening t he

| ateral surfhsc & idddRE10aNEeAE Pt 93 Eh B CHAPART N IRYs CIPSIFE tHe

contai ner by the contanmi nant expul sion means. The filtration ar at us
accor @ rRL 1N enb8BKmeRPS of2 t hECRpRBERHEL | nFERPI-GACTs 8§E Pped Wt h a
backwash nechani smthat discharges filtered or clean ligujd into the
filteatFareankankhisugn hodd oM 1995t | e FEsbryt By n‘%‘% eSS Y
operation, it is preferable that the |ateral surface doors be closed after
t he tanki ras ¢h Medied ity eAuserT PRFIMPYSa suspended state by said

backwash nmechani sm Further, the contam nant expul sion nmeans descri bed
above can be configured to expel the contam nants caused to float in the
surface layer of the liquid to the outside of the container by the

di scharge of filtered or clean liquid by the backwash mechanism after the
agitating operation is conplete and the |ateral surface doors are opened.
Still further, the filtration nmedia cl eansi ng nechanism may retain the

| iquid poured into the container. The agitating, scrubbing, and expelling
operations may be perfornmed using solely ‘
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said retained liquid. According to enbodi ments of the fbbtaugldt@pogpparatus

~.and the filtration nedia cleansing nethod of the present invention, by .

adopting a structure in which a filtration nedia 17 29 August 2005

cl eansi ng mechanismthat self cleanses the filtration nmedia is provided
within the filtration tank, the need for the installation of a cleansing
17a 29 August 2005 nechani sm separate fromthe filtration apparatus is
obvi ated. Therefore, roblenf as ocia%ed with the instal]ation space and
 nsPAR 2P BRPFEGVETBBSEE T ol Babh b Lreshet Hg REcHART s ar&PPes| ved- I n
additign, in_the case that, a swtching nechanismis further provided and
"fi PRFARFEN®Li §hgeffedfad ting BR 14 it qg%ﬁﬁiﬁﬁﬁf?ﬁﬂﬂﬁﬁﬁ%ﬁﬁiggﬁo? oper at ed,
and a conventional filtration operation i s secured.  In the case_that

"cl BARERAGTY PE Ltk b 3R WATICH Hidhadc REtESM 1PhR ¥eREhSt hg
mechani sm is operated to performthe cleansing of the filtration nedia
uti ALZRAGLERI P e Ja%REIL retafned whereRft héafid el tamkiaceher eby
suppressing the anount of liquid required to a mninum Finally, if the
conPRANABASs haEgaraPdd radd the wdy d@ ahh tHE L399 14T rRRRed are expel | ed
to the outside of the. container by the backwash cl eansing operation of

t hechaskrddsh anpkeml SRy qff dvivedueany hdafsi previded tdpain asscreae

~filtration nmedia can

conveyor substantially coaxial with the agitation tank that
conveys the filtration media as well as the liquid which flows
_i.nt'o the agitation tank upwards from the lower openings to the
aforementioned upper opening thereof while agitating said
filtration media and said liquid. The contaminant expulsio.n
means expels the contaminanﬁs, separated from the filtration
media by the agitation imparfed thereon by the rotation of the
gscrew conveyor, to the outside of the container. The cleansing
operation may comprise the steps of: closing the lateral surface
doors; initiatiné the driving of the screw conveyor; conveyving
the filtration media as well as the liquid that flows into the
agitation tank frbm the filtration tank through the lower
.‘openings of the agitation tanlk upward while agitating said
filtration media and said liguid, whereby fhe grai.ns 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
removed contaminants mixed therein into the filtration tank from

the upper opening of the agitation tank; and after substantially
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be cleansed efficiently and with a high degree of cleangynpggugopsonpared
to conventional backwash cleansing. As a result, the need to replace the
filtration media with new filtration nmedia is obviated; thereby
suppressing the costs associated with the introduction of new filtration
medi a.. Al so, ~the need to dispgse of the used filtration dia is obviated,
and Pt lpeonkRe pdddFERrEIPE MEcHeai i ehVF r SAAERBALCPr S8K I?@i?]s a}é’?%‘ﬁdar ds
(such ,as 1S014000) by the control of industrial waste, as we]l as_reduce
the &o<r¥lassdctaredohi thei RIUISETAR iddte FSPUIM . Hur $heFi"%hsCt he
intervals between the cleansing of the 18 29 August 2005 filtration nedi a
can B&CexPefried CHNGEPTL hatPSRHINY cbRTemdteiHAl sysréase 1ger cBRTI nuous
filtration times can be secured, while, _decreasing the total tine during
whi clB*PeLLLEEi ofhPPs EeRSBBLINBRTE| eaHEFHES opEhat i BABTAKEET| Purthe?, even if
mul ti pl e cleansing qgperations are perfornmed, contam nants do not
accufPPaRBipRRhHiS¥RHS 1PN PPaRFon tank. Therefore, repl acenent of the
filtration media and the cleaning of the filtration tank becone

unnecessar yIhe Hekldat ignwannigatne e6sesdand Faperbadsvenas eoff wreh

mai nt enance thereof. Furthernore, in the case that the filtration apparatus
of PEEsSpREsEHVERER | bR ieSudpPadt Wiéd <o Paekvatle mgrbharish tBAk houses
filtration media therein at all tines; the agitating tank has vertically
ext efdeRBargger i Leergdhcer ogdfpAgst 1qHe | Bl afthe filtration tank

through the filtration floor. During a cleansing operation, it
is preferable that the 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 liguid to the outside of the container by
the discharge of filtered or clean 1liquid by the backwash
mechanism after the agitating operation is complete and the
lateral surface doors are opened.

Still further, the filtration media c¢leansing mechanism
may retain the liquid poured into the container. The agitating,
scrubbing, and expelling operations may be performed using solely
sald retained liquid.

According to embodiments of the filtration apparatus and
the filtration media cleansing method of the present invention,
by adopting a structure in which a filtration media
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surface openings have |ateral surface doors opened and ohasgdstdapsa
plurality of drive nmeans; the liquid poured into the filtration apparatus
enters the agitation tank through the |lateral surface openings, which are
opened in a norrmal operating state; and filtration occurs in the agitation
~tank gs _well, during A filtrati peration, the filtration area.is
expafaea St EFARHE Vi S TRARI D (o B P T e | qui d
fl ows int. t he .agi.tatign tapk at .all tine st,agnati on. of _1iquji.d therein
i's pPé&V&%&&. 'W"i%?‘éflor et,%econfja it Jf %ﬁ’qui dud'§%! sji%rgnajfll'l%n and t he
seeang o#ﬁ gf said contamnated liquid from the agitation tank into the
filtdPEG bt atd FikiSGtRerewith is prevented. Further, in the case
that the contam nant expul sion nmeans 19 29 August 2005 is provided with a
backwash nechani smthat discharges filtered or clean water into the
filtration tank through the filtration floor to cause the filtration nedia
to float at the tinme when the lateral surface doors are closed in order
for the screw conveyor to agitate the filtration nedia, the opening and
closing of the lateral surface doors are not prevented by the filtration
media. That is, the lateral surface doors do not encounter nuch resistance
by the filtration nmedia, which eases the opening and closing operation,
and the load on the drive nmeans for opening and closing the |ateral
surface doors can be reduced. Further, in the case that the lateral surface
doors are -
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closed during the time that the screw conveyor is rotatbggyqu&®iobgti ng of
the filtration nedia is efficiently perfornmed. In the case ?hat t he

‘cont am nant expul sion neans is further provided with an overfl ow expul sion
nmeans that expels the contam nants caused to float within the surface

| ayer of the 1liquid by the discharge of liquid fromthe backwash nechani sm
into the filtration tank through the filtration floor at the tine when the

| at eral surface doors e opene t the. conpletion of. _th itating
opeF‘&tcih@ﬂ,lsﬂbtse&ﬂﬁf‘qesa%I}?é“ otg%:jfr{;l HFe Thet In%?%?ﬁ?ng’urllsaggvgggre?'eased, but
the contam nants can be efficient]y. %1' har,ged from.the | ateral surface
dooff&rezefpAg., Plrﬁbtlﬁé‘sc3§§?fﬁéttetdné’lfti ?ﬁ&t ilgﬁ%ﬁ&&ia?l&negﬁﬁcﬁg a[?ed('s:hani sm
is further provided with.a retention means for retaini ng t he water poured
i nt i@ ldehiamarenida FaHe 5% raH e t GhRALERBIPPELLE L 58F 388 d neans
conbine with those of the |ateral surface openings 20 29 August ,2005 to
nor sadMadei ednl gdeitante RS 19F3R iR hédF Y HR I G %t Sappar at us
is structured so that filtration nedia is housed:, in the agitation tank at
al | fuinmder phevifigdi @nehdefipreasyipe byt g heetprtefy Bre¥eRY i %%t i on t ank
can also be filtered by the agitation tank. In this case, because the
| i quilebans inwlemeshedsiare, isai Boki qaPerpéeseat 8% hé FPRYFALEIGRAtedi a
qui ckly, and because the filtration area is expanded, filtrationis
per fidrlrteth tigme cafefradiieon |1y SBRUERESERI PFEORREE FHETDRAWERASING
is selected by the switching mechanism, the cleansihg mechanism
is operated to perform the cleansing of the filtration media
utilizing only the liguid retained within the filtration tank,
thereby suppressing the amount of liquid required to a minimum.
Finally, if the contaminants separated and rémoved from the
filtration media are expelled to the outside of the container .
- by the backwash cleansing oﬁeration of the backwash mechanism
provided in the filtration appafatds, 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
associated with the introduction of new filtration media. 2also, |
the need to dispose of the used filtration media is obviated,
and it becomes possible to maintain environmental protection
standards {such as I8014000) by the control of industrial waste,
as_well as reduce the costs associated with industrial waste

disposal.

Further, as the intervals between the cleansing of the
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Fig. 1 is a perspective view showi ng a first enbodi nent gg& L&eobs! tration
apparatus of the present invention. Fig. 2 is a verticaF tlonal Vi ew
showi ng the essential elenments of the filtration apparatus of Fig. 1 Figs.
BAto 3C are detailed views showing the filtration floor and the filter.
Figs. 4A to 4C are detailed views show ng the opening/closing door of the
agitation tank's | ower openings and the opening/closing nmeans therefor.

Fig. 5,is a view that describes the clean5|ng qgerat on. a view

. 61
that %E??Bé@nt‘ﬁ%dt%n(f%ﬁn%rﬁx%@ﬁ@l b9 Bhel BT oft Ll Cgonveﬁgglaneirt i cal
sectional viewsimlar to Fig a second enbaodinment of a filtration
appar Y §5eBf - tlr?élgﬁreg%ttln}lﬁvgnwo'hraman tines GaRAS FECY SthghPEied
sectional view of a l[ateral surface door of the filtration apparatus of
Fi g. Fecpeasbnagistttods timg dg nigds whdah 4R1FTREGATY F8dCPRERE {PEW of a
| ateral surface opening of the filtration apparatus of Fig. 7. Fig. 10 is
a par¢leanginagpperadieeeti onal 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 theS&dddnfiatherenevien bf mpheigipvel aeapingt pPeyediprnast age

~filtration apparatus of Fig. 7.
performed, contaminants do not accumulate within the filtration

tank. Therefore, replacement of the filtration media and the

cleaning of the filtration tank become unnecessary, thereby

lowering the costs and labor associatedwithmaintenance thereof.

Furthermore, in the case that the filtration apparatus of
the present invention is structured so that the agitation tank
houses filtrafionlnedia therein at all times; the agitating tank
has vertically extending lateral surface openings; rthe lateral

surface openings have lateral surface doors opened and closed

by a plurality of drive means; the liguid poured into the
filtration apparatus enters the agitation tank through the
lateral surface openings, which are openeld in a normal operating
state; and filtration occurs in the agitation tank as well, during
a filtrétion operation, the filtration area is exp_andéd, thereby
improving the f_iltfation efficiency. Also, as liquid flows into
the agitation tank at all times, stagnation of liguid ther_ein
is precluded,. Therefore, coptamination of liquid due to
stagnation and. the seeping out of saidr contaminated liquid from
‘the agitation tank into the filtered liguid and mixing therewith
is prevented.

Further, in the case that the contaminant expulsion means
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DESCRI PTI ON OF ' THE PREFERRED EMBODI MENTS The first enbo@@qg@hggb Ehe
filtration apparatus of the present invention, as shown i n Fig. 8

conprises a nmain container 12 that houses a filtration tank 11 for housing
therein filtration nedia 51 and water 52, poured therein to be filtered by
said filtration nedia 51, structured to expel purified water 52° filtered
by filtration nedia 51 to the outside of the main container 12 through a
filtration floor 13 of- the filtration tank 11; a filtration nmedia

cl ehfisPREVAEEAaNL & i PAT VAP PEEPBRIFT that @Fé&ﬁéFﬁ&sf FREEEEES medi a
51; and_a swi tching nmechani smfor sw tching between "cleansing” by the
fil pFaflBANMEArar clBAASFRG fibERARIOM AABK  thrpghnghe $Ad tapddion ¢
construction of the filtration nedia cleansing mechani smand the smntchlng
mechafiPgmtonickiusige thes diildath tirrrmedia skRwhl PRt FRE. tBR, tamgl whami ty of
short columar filters 14, made of mcro-apertured ceranc, are positioned
on the latemad: iswrfioer dogrsTiae ¢10sedsingordershbom Fhet BErssct i ona
view Fig. 3B as well as the plane view Fig. 3C, have a cross shaped hollow
por tPoNeyardtosidid ated hhei mhgr@tnengqerﬁna%g.authgtomniggmgijgtl 02009
accunulating filtration media 51 and water 52", efficiently allow only the
pur i thle viat terr HR'suwf pendiooatse are nhe :ptr@s@#@d dhandber £13 tiretiod beneat h
filtration floor 13. A water collection pipe 16 is fixedly attached to
premedie . cBhabeis 13 he letpalalt b rfacef dedrasdemathzndeas tsaneucit ed
thereto

resistance by the filtration media, which eases the opening and

closing operation, and the load on the drive means for opening

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 rotating,
'.agitating of the filtration media is efficiently performed.

In the case that the contaminant expulsion means is further
provided with an overflow expulsion means that expels the
contaminants caused to float within the surface layer of the
liquid by the discharge of ligquid 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
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
ig further provided with a retention means for retaining the water

poured into the container within the filtration tank, the effects

of said means combine with those of the lateral surface openings
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to the outside of container 12. The water collection pipgal§udi2o059ui pped
with an el ectromagnetic valve 17 (second electromagnetic valve) that opens
and cl oses the inner portion thereof, a purified water collection punp 18
for drawing the purified water 52' fromthe pressure chanber 15, and a
backwash water supply punp 18 for punping purified water 52' to pressure
chanmber 15. A supply pipe 19 that supplies water 52 to be purified by
filtration to filtration _tank 11 is %xedl éiattached on an upper lateral

sur FacBoge Efdigieatiy clpsesqdily btpkrabire B§8ifped with an
el ectromagnetic valve 20 (first el ectromagnetic valve) _that ogens and
cl oses thetf nidre pdiditsA tiREr eBPPAZR tift r &t ed ETR&HT SSupSPy A 21 for
supplying water 52 to filtration tank 11, and_a contani nated water overflow
expliiditaa tdorp mediaf 5 hguaalngnwhber 292 tR&IoNg skt af Adht §19856| oati ng
therein to be :described later fromfiltration tank 11. The filtration
medicheclégnddnyndet heme sen eorfpf itdes fad 1 iqg waft itde faAkrazign ERNks a
columar hollow body with a plurality of |ower openings 22a and upper
operniengaR2h ber ¢l bdredtthi hhelrgitationttank + adle this cassor bacabigeyor 23
that conveys the filtration nedia 51 as well as the water 52 which flows
i nt shehel28u28 Augusin@OO5 pagistsattieon tsadld 22 ifqud t berfiejattest | 6Ret ank 11
upwards fromthe |ower openings 22a to the upper opening 22b thereof while
. agi fatlitmg tdaind Madita apviork Iedi and 1bgnduss dheatilGration area is
expanded, filtration is performed more efficiently.
BRIEF DESCRIP10N OF THE DRAWINGS
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
floor énd the filter.
Figs. 42 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.
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.

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

surface door of the filtration apparatus of Fig. 7.
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~contani nant expul si on neans that expels fromthe contai pgauddst 2008

contam nants 53 which have been separated fromthe filtration nedia 51 by
the agitating operation perforned thereon within agitation tank 22; and a
retention neans that retains, to a certain degree, the water 52 supplied
to container 12 therein. The upper end of screw conveyor 23 is |linked to a
not or 23a di sposed above the container 12, and the |lower end of said

2
screw conveyor i s supported_hy a bearin 2€b dj sposed bel o aid. container
12. Furt hErY -t Relté Psgéﬁﬁi ;nqﬁﬁﬁféﬂéﬁulr?ﬁésgéﬁg © e?mé%%efﬁé spira
wing that is fixedly attached to the rotational xi.s of _the screw conveyor
and Suké acknOPei . e Hel Ligfd B 9Bn2PPERRYS, Cand Pt dfficiently conveys
the filtration nedi.a 51 to the upper, opening 22b. |f this sgaoe is too
wi de, theRifhel ddsuntPagriglly P‘é@i“&ﬁ%%ﬁ?ﬁcﬁic’?ﬁ&tv*%‘f’lt?]%ﬁﬂ A&%he upper
conveyance thereof becones large, and if this space is_too narrow, . it
causbe line 1919 akn diaredi afsubhe ppetyrbomdame ofr fosebfiliTakdoR as
causing wear of the wing. Therefore, it is preferable to adopt a structure
i n ApPeradgivsher t he screw conveyor 23 or the agitation tank 22 are
repl aceable to maintain an appropriate anmount of space _therebetween,
accordi ngFilg -t Bé pareimpenifiedovieneofi EhpaeFsANtARdI §151eNAS fown in
Fig. 4A, the sw tching mechani smconprises a door 24 novabl e al ong the
out éhepdriphenatnaatt 1bizedi imtthyn fidie Pyia apRpRt YOS F1%f 7a
sufficient size to close the | ower openings 22a thereof;
DESCRIPTION OF THE PREFERRED EMBODIMENTS
The first embodiment of the filtration apparatus of the
present invention, as shown in Fig. 2, comprises a main container
12 that houses a filtration tank 11 fof housing therein filtration
media 51 and water 52, poured therein to be filtered by said
filtration media 51, .structured to expel purified water 52°
filtered by filtration media 51 to the outside of the main
container 12 thrbugh a filtration floor 13 of the filtration tank
"11; a filtration media cleansing mechanism within filtration 11
for c'leansing filtration media 51; and a switching mechanism for
switching between "cle.ansing" by the filtration media cleansing
lhechanism and “fiitering”. The specifi-c,-constructioh of the -
- filtration media 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

vi'ew Fig. 3B as well as the plane view Fig. 3C, have a cross shaped

‘hollow portion, and while maintaining strength against
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an opening/closing neans to operate. said door 24; and Ebﬁu 89v8 descrlbed
second el ectromagnetic valve 17 which acts as a retentlon ans

retaining the water of container 12 within filtration tank 11 to a certain
degree. Note that the opening/closing nmeans conprises a worm wheel 25
fixedly attached along the outer peripheral surface of door 24; a worm 26
(see Fig 4B) that engages sai d mnrntmheel 25; a rotation shaft 27 upon
whi ch said wqrn, fixed;_an IgPtor 28 that rqtates _said rotation

shaﬁffcwulastleﬁowmaﬁtan “kFA?Jaﬁté Ry WAEST 12 | s S TAIST SFHSKY Bid 0 uti | ze
an op enlng/cI05|ng means conprising a hook 29 with an aperture 29a
t hePBLAY BAgHPYT MBS wateached £B Pehet bt 8rthetiSpRELES UL H CAEBPST door 24:
a reciprocating shaft 31, that penetrates said aperture 29a, a pair of
pusASpiorared besteaddie £ ilitnadd Oh SHOQF shhft 31) di sposed so as to sandwich
said hook 29 therebetween; and an air cylinder 32 to inpart reciprocating
motion to & wetﬁéc¢rplbeating wieg 116315 Noredlnattaghedito pyessadae 32 my be
provided in the vicinity of door 24 wthin the filtration tank 11. The
contchambent 1 eoutxpoh theamer t ipdivwden thaskvas Bengttaa tad i ppleyefenp 18
that discharges filtered water 52' into the filtration tank 11 from
pr essutkechiampide ¥ rlondadmefr LErat Toa wateorcold el en tihier ¢ dwed sopeni ngs
22a of the agitation tank 22 are closed by the opening/closing neans; a
supphpipped 19wiket aots &deatromadioviexpwaion nedhs fdﬁeewpélllng t he
contam nants 53 which are caused to float in the water 52 within 25
electromagnetic valve) that opens and closes the inner portion
t:.hereof, a purified water collection pump 18 for drawing the
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
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 pﬁmp 21 for supprlying water 52 to filtration tank
‘11, and a contaminated water overflow expuléion pump 21’ for
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

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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29 August 2005 .the filtration tank 11 by the dischargeogfa guiidoogd wat er
52' by the backwash nechani sm and a contam nated water oveéerflow
expul sion punp 21'. Also, as the retention nmeans, the second
el ectromagnetic valve 17 perfornms the function thereof. Wth regard to the
filtration apparatus 10 of the first enbodinment, an inclined plane 12a to
assist the flow of the accunulated filtration nedia 51 and water 52 on the
floor of the filtration tank into the |ower_ openings 22a of the agitation
t anRgizatigsnevak, 24 heemsthe & berahignr bapki EloPHE@rfié bredstheé t he
accunul ated filtration nedia 51 and water 52 into the | ower openings. 22a
canlakWes bepemopted22Furichebhewiiimil PPERidigng2 theddraith avp2éq
assi stance mechani sns, the accunulation of filtration media 51 on the floor
of Apliteatingn sabd& i ldams thon predds ed thyadiscetdi mppew i Sidd water 52
fromthe filtration floor 13, thereby causing a convection current in said
fi | toatiaodnmedi @xpNést ont heagsetdcitorexafeishef fomt thei onntippaeat 38 of the
first enmbodinment will be described. First, a normal filtration operation
wi | khleec desani badt svis3hwhi eh draarcbeeo Fegar@tedhréoowdre bpétiragdoR2a of the
agitation tank 22 wthin container 12 are closed by door 24, and the
accuedliat ed 4y |theaatdagintaeith@ Spieastwehl pas fwatnerd 5@heupphi wdthynt he supply
pipe 19 is prevented fromflowing into the agitation tank 22. The first
el eayhiasadeet t£nk aky eiitDa ofe tsupplon pepasitha s repennantdod ceytadner 52 sent
pressurized by the untreated water

degree, the water 52 supplied to container 12 therein.

The upper end of screw conveyor 23 is linked to a motor
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 space
between the spiral wing that is fixedly attached to the rotational
axis of the screw conveyor and the inner surface of the agitation

tank 22, and it efficiently conveys the filtration medicja. 51 to

the upper opening 22b. If this space is too wide, then the amount
of filtration media 51 that félls during the upper conve'yance
thereof becomes lafge, and if this space is too narrow, it causes
the filtratién media 51 to be ground and crushed, as well as
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 rgplaceable tomaintain an appropriate amount of space
' therebetween, according to the particle size of the filtration
media 51.
As shown in Fig. 4A, the switching mechanism comprises a

“door 24 movable along the outer peripheral wall of agi tation tank
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supply punp 21 flows in said pipe 19. This water 52 pas 26 29
‘August 2005 the first electromagnetic valve 20 and is sggaub'g%%t@gg ,
filtration tank 11. The water 52 supplied to filtration tank 11 is
purified by the filtering action of filtration media 51 accumul at ed
therein. The purified water 52' passes through filters 14 of the
filtration floor 13 and enters pressure chanber 15. The second

el ectromagnetic valve 17 provided in the water collection pipe 16 that
comimicfaresuffinipnéssize whatese the doygeEnoreyingpet s DOt he
purified water collection punp 18, the purified water 52' in pressure
chander openjagyes ostimaughesns ertcoppPetaiten spipedeeramt i sa@dpethed out of
the filtration apparatus 10, where is provided for various uses. Next, the
swi talhdng- désthebadpacabud edetheonaemisingaloperidt i ds artr$ as the
filtration media cleansing operation w/ll be described with reference to
Fi g.a ZzetrehtHignh meanki Eolr, r¢ beinpegathewafenofr eantdinatret 2 swpphinpunp 21
is ceased, and the supply of water 52 is stopped. The first

el ect i DoRgoedbhc vallve 120 it® chosedrtaipr edemteéhe sPphay ofhamit ekhe52 from
entering the supply pipe 19 during the cleansing operation. At this tineg,
‘the sppilygpélvains bans ceompphet sa vheh Wwheelugpef ixedifacet{chedace of
the water) thereof within the filtration tank 11 is not higher than the
uppeilopentng debepf péheéphgrhat sam faark o 2Aodiot2et ;t latwdime 6o (mee of
filtration nedia 51 is set so that the top surface thereof is at a |evel
bel omi ¢ hea Bppeha OpenNtiges said worm wheel 25; a rotation shaft 27

upon which said worm %6 is fixed; and a motor 28 that rotates

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 to

the outer peripheral surface of door 24; a reciprocating shaft

31 that penetrates said aperture 29a, a pair of push-pullers
(sleeves fitted on said shaft 31) disposed so as to sandwich said
hook 29 therebetween; and an air c¢ylinder 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.

| The contaminant expulsion means comprises a backwash water
suppiy pump 18‘ that discharges filtered water 52° into the
filtration tank 11 from pressure chamber 15-throﬁgh filtration
 floor 13 while the 1ower.opening$ 22a of the agitation tank 22
are closed by the opening/closing means; a supply pipe 19 that
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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22b of agitation tank 22, as well as below the supply pbpe.ddstJopgt acts as
the overflow expulsion neans. | t is of ten.the case that 't the weight
ratio of filtration nedia 51 to water 52 is 27 29 August 2005 set high at
“this time, a higher cleansing effect is obtained. Next, the operation of
the purified water collection punp 18 is ceased, and the second
~electromagnetic valve 17 is closed. By this, water 52' ceases to flowinto
the pressure chanber 15 via the filters 14, and the dirty water 52
suppheeliibyranéonupphy 1gi by rde disstdingsd 9f el fi¢drvaten Park 11.
Al so, operation of the notor 23a of.the screw conveyor 23 is initiated,
andby hehscbewkvamheymcinnignatesdi A chatdiviasttiesh vafex hevarfdwwshown in
Fig. 5. Further, the door 24 is caused to nove along the outer peripheral
wal éxpfilagbhapuop Rark 221by.t he tbhgenmietghndicyi mpamansthandethad ower
openings 22a of the agitation tank 22 are opened. Note that the order of
t heebpenirngaghethe dadre24 7anpcflvemnaitheationc ofonh hehercreeWw.conveyor 23
rotation may be reversed. By the opening of door 24, the filtration nedia
51 and watwrch regAral ticheHd dorl ipaticon agpdrdtuationcftehk firiss urged
into the floor portion of agitation tank 22 through the | ower openi ngs
22aefibetdenbnlty e weiginedfplaher akiaortarexk i £ ahd Mdieer &2 taecunul at ed
above. Then, the filtration nedia 51 and water 52 that flows into the
fl ogecprul b@adof i pgraai baméank 2 ansl wptegr 83 o alhe camcayed wpwar ds by
the spiral wing of screw

filtration tank into the lower openings 22a of the agitation tank

22. However, a means to eject a stream in order tp pressure the
accumulated filtration media 51 and water 52 into the lower
openings 22a can also be adopted. Further, without providing
these specialized assistance ;nechanisms, the accumulation of
filtration media 51 on the floor of filtration taﬁk 11 can be

prevented by discharging purified water 52' from the filtration

floor 13, thereby causing a convection current in said filtration
media. | |

Next, the operation of the filtration apparatus of the
first emb.odiment will be described.

First, anormal filtration operation Will.be described with
: referrence to Fig. 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
ﬁ)ipe 19 is prevented from flowing into the agitation tank 22.

The rfirst electromagnetic valve 20 of supply pipe 19 - is
open, and di.rty 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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conveyor 23 rotating inside agitation tank 22. During tbyaugld@obbe
filtration nedia 51 is caused to be in a floating state by "the upward
force of the screw conveyor 23. At the floor portion of agitation tank 22,
the filtration nedia 51 is pushed upward in a state where it is restrained
. between the spiral wing of the 28 29 August 2005 screw conveyor 23 and the
‘inner wall surface of the agitation . tank 22. Therefore, relative novenent
"between _the particles of filtration nmedia 51 is _suppressed.. However, as

t hi $0eeSFaF Ml afddramasde ti%edi e a2 BB dve StRE 1S Foetifb t 5 L Bher
openi ngs_ 22a along the screw conveyor 23, the water 52 and the filtration
meditanksil ar FholeefEd UpnRPds athitltel beFRgt¥Pal ek i ladist arsdfiethi s
agitation causes the particles of filtration media to rub against each
ot hbY, iRl fhisentryoncddpar s fadd radiovesmeédbin Sthea¢trmpdated nedia 51
the contam nants attached or coated thereon by the filtration of water 52,
t hetdlpyedneanthapuididgd vakari oh’ medisesthronghcf hheirpgl €fdfetheof the
particles of filtration media 51 conveyed by screw conveyor 23 is inproved
by £hé tiragrieasédoopppbranshienites s patessaind gaambelred Shav@heoseabndach ot her.
Furt her, above the water's surface, the contact opportunities anongst said
par eilelcésomagnesse, veabvehd7 chransing &hf ekt watef uwrohkeckapnopéde Al so,
with regard to the upper portion of the screw conveyor 23, a portion of
t helfi Ithat | onmmediaabésf ailth pheesgvet hehapaee B6t ween ddwn. obByer
peri pheral edge of the spiral : '
operation of the purified water collection pump 18, the purified
water 52’ in pressure chamber 15 passes through water collection
- 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 “cleansing”
operation as well as the filtration media cleansing operation
will be described with reference to Fig. 2 and Fig. 5.
First, the operation of untreated water supply pump 21 is
ceased, and the supply of water 52 is stopped. The first
electromagnetic valve 20 is closed to prevent the spray of watexr
‘52 from entering the supply pipe 19 during the cleansing operation.
At this time, the supply of water 52 is stopped so that the upper
- 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

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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wing and the inner surface of the agitation tank 22, theg augustiepsatedly
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 screw conveyor 23
to a high speed, to enable both the filtration nedia 51 and the water 52
to be conveyed to the upper edge of .29 29 August 2005 the spiral w ng of
the screw gonveyqr. 23.. Al so, ,as .to t r i mount
A STl St TRy ohfedBhPhs, 2FrBRY 39 pRreadReRt

suf f5%i € | 'ul at i on i n-at the upper opening
22b is necessary.. However,. if _ap excessive.anmpuni of ter | ured in
the parti cﬁ%x‘gentstfet FPESR 9 PAt F%‘ﬁ et %l 4 % Ft']%]é: Oslcl\;\%vs%cooﬁng)@%%r 23
decreases. Consequently, the opportunities, that sai articles -have to rub
eacﬂibﬂﬁeFeaﬁga'd%Ufé%?%?eSﬂadt%geﬁkﬁgﬂgﬁﬁﬁtéf?géist fé‘ugggﬁedFurther,
within filtration tank 11, if the_height difference between the upper
operA izl Mt Hhe MasRsss £6 FAPH 45tPnEhe PEEPSLh CRETPS 515 & sl |,
the cleansing effect of filtratjon nedia _decreases.. On the other hand, if
sai o Yotde £ a1 FPER chbe 210 BY CULEFY &1F 415305 VRS LEASHY i RBEHY of t he
filtration nedia 51 to be cleansed decreases, so that the cleansing

ef fIRARMAYS et ER FHnedsin Acker 81 hEF9tiar| t8R% Adse factors nust be

consi dered when setting parameters such_as the anpbunt of water 52 to be

pour ed i n Ah8Ct HPHER PR AT the BELPAt £3A PRAKRSBCTHIE FMSYAS &7 nedi a

exhibits the effect that the particles . . )
is initiated, and the screw conveyor 23 rotates in the direction

of the arrow shown in Fig. 5. Furtiher, the door 24 is caused to
move along the outer peripheral wall of agitation tank 22 by the
opening/closing means, and the lower openings 22a of the
agitation tan}; 22 are opened. Note that the order of the opening

of the door 24 and the initiadation of the screw conveyor 23 rotation

may be reversed.

By the opening of door 24, the filtrationmedia 51 and water

- 52 at the floor poition of filtration tank 11 is urged into the
floor portion of agitation tank 22 through. thé lower openings
22a thereof by the weight of filtration media 51 and water 52
accumulai:ed above. Then, the filtration media 51‘and water 52
that flows into the floor portion of agitatiom tank 22 is
progressively conveved upwards by the spiral wing of screw

~ conveyor 23 rotating inside agitation tank 22. During this time
’i?h-e filtration media 51 is caused to be in a floating state by

‘the upward force of the screw conveyor 23. At the floor portion
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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thereof rub against each other as they are conveyed upwagd BYyst JoBg spiral
w ng of screw conveyor 23. However, as there is wvirtually no action in
which said particles collide with structural conponents such as the spiral
Wi 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 nants 53 separated therefromare mxed in the
‘water 52, precluding re-attachment to the particles due to, the rubbing
act iSOF avherapaxmer s Ak, thi tgeyarat t oSt RE dif etB88 291A85dS 2005 to
upper portions of the screw conveyor 23, as the filtration nedia 51 only
conttaatls 22he Tbpeefsyrs atel fivadiaprRent Reigiethdte Pes ik Yfear of the
screw conveyor. The fluidized filtration nedia 51, along with water 52
havifig tooritiam metia 53 disxedprheseied,- | Boveneasyedst bhi Rer8pF&R@18%peni ng 22b
of agitation tank 22 is progressively discharged into the filtration tank
11. dEveredssanstacoriidn ratedmbmt aibd uppoyredse vef ylaveunaP&ndf st op
uncl eansed filtration nmedia 51 in the filtration tank 11. However, as the
fil tazat mdongedha Sdreacoummdyaired3onthhewateoorspemd sheof ilthe thidn r ati on
“tank is progressively urged into the agitation tank 22, the cl eansed
fil treatiizors Mediea Gdnvepahtgdtardntrsl aghe g oniohekt2? abidadgied.t he | ower
“openings 22a and is cleansed therein with the passage of cleansing tine.
Thermfior eygittes ifdid tdaatdeon timedparsi clieshiof ffiilltregtiioonmeddla b ixaikt hor oughl y
cl eansed.

against each other, and this action separates and removes from

the filtration media 51 the contaminants attaqhed'or coated
thereon by the filtration of water 52, thereby cleansing the
filtration media 51.
The cleansing effect of the partiqles of filtration media
51 conveyed by screw conveyor 23 is improved by the increased
opportunities that said particles have to rub each other.
Further, above the water’s surface, the contéct 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
wing and the inner surface of the agitaﬁion 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 necéssary to set the rotation speed of the
' 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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Note that the filtration media 51 accunul ated on the oubgra, R&rdopher al
portion of the filtration tank 11 floor is urged toward tﬁ]g center of
filtration floor 13, that is, towards the |l ower openings 22a of agitation
tank 22, by the weight of filtration nedia accunulated atop it. O this
wei ght, 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 peripheral

por tiloh spdgesl WangcPf cihatseraxhgonyesyad! dded LL6AY chBamRihe BeddRKBe it
remains in said area; all of the filtration nmedia is thoroughly cleansed.
31 22 Avgustd 2005 Af tasrourte fuffiaienh pedfhubdiget e fiiltteatiomtank 11
has been t horoughly cl eansed, the opening/closing nmeans is operated to

cl oseed e 5dobhedin kar thy wimsst g enliad ddkri opeviargnAPa. Hiwevgrevent s
additional filtration nedia 51 and water 52 prevented fromentering the
agi tiaf manetaeks 2Pe amoent ¢bHwattieanisgiouhed saor,etheqrametybel @ 3damss idont | nued
for a predeterm ned anount of tinme to expel the filtration media 51 and
t he oat EL152abavhngediant Hm oanttheb3st heweiconivizatorr el deardase==agi t ation
tank 22 out to the filtration tank 11. By the operation described above,
t he cdepnrga gt D, thd bpabranndtedieas bhaitt 88l psrebapestleaye anal Hule

contam nants 53 have been separated and renoved t herefrom However, aside
froneddie cfleansadd idefcrataisen amdi ah?l clkhasdant afifeart S5 weidilved.

Further, within filtration tank 11, if the height difference
between the upper opening 22b and the water 52 as well as the
filtration media 51 is small, thé cleansing effect of filtration
media decreases. On the other hand, if said height difference
is excessively large, the absolute amount of the filtration media
. 51 to be cleansed decreaseg,; so that the cleansiﬁg éfficieﬁcy
deterio'r‘ates. ‘Accordingly, all of these factors must be

considered when setting parameters such as the amount of water

52 to be poured in and the height of the agitation tank 22.

The‘ filtrationmedia exhibits the effect that the particles
-thereof rub against each other as they are conveyed upward by
the spiral wing of Sc;:ew conveyorr 23. However, as there is

- virtually no action in which said particles collide with
structural components such as the spiral wing, no excessive
f‘orces 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
the water 52, precluding re-attachmen‘t to the particles due to

the rubbing action therebetween. Also, with regard to the middle
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have been separated and removed therefrom still remainzpiggh& Zobbtration
tank 11; therefore it would be inappropriate to performfurther filtration
on water 52 in this state. So next, in order to performa backwash
operation, which acts as the rinsing process to expel the contam nants 53
that remain in filtration tank 11 out of the container 12, the second
el ectromagnetic valve 17 provided in water collection pipe 16 is opened.
At the sanme tinme, purified or cleaned water 52', .provided from outside the
contta NEPER PABLigEIR 4O Prossurey | pebveppPEsddr e2Ehihfef 1153 4He backwash
wat er supply punp 18' (see. Fig. 6) . In addition, the first
el eciedim@ietn ky vaintacz@ tie owirdadshnfegepd§ thieparinal swilgo thskfed. The
purified water 52' which has been sent by pressure to pressure. chanber 15
s I 20 A ste 2005 belekwashed convevhe.filtration tank 11 via filters 14
of the filtration floor 13 by the force of the pressure by which it was
sent. By threuptaiditedceEiaf riake dmaclesbishe®l watbpng2wihd whitlenr £4 on nedi a
51 and the contami nants 53 accunul ated therebetween rise violently in the
wat eiavfig tddstdmimant< @R arlixwahtthea3whi chs arenvaygt gro tthhen urdreef i | trati on
~media 51 are propelled further upward than the filtration nedia 51, and
ar e &Peshily o bpalgiitatiles vanknil i sofrobheesppeclyguifackatsedfiade of the
water) of the water 52 (as well as 52 ") . As a result, the contam nants
53 afiger €q0ved thionw tdil airangehbi gherandedh fhetrhdien whedbat (el
filtration nedia 51 is propelled.

progressively accumulates atop uncleansed filtration media 51

in the filtration tank 11. However, as the filtration media 51
accumulated on the floor portion of the filtration tank is
progressively urged into the agitation tank 22, the cleansed
filtration media 51 repeatedly enters agitation tank 22 through
the lower openings 22a and is cleénsed therein with the passage
of cleansing time. Therefore, the filtration media 51 within
filtration tank 11 is thoréugh}y cieansed.

Note that the filtration media 51 accumulated on the outer
peripheral portion of the filtration tank 11 fioor is urged toward
the center of filtration floor 13, that is, ﬁowards the lower

. openings zzérof agitation tank 22, by the weight of filtration
ﬁedia 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
remains in said area; all of the filtration media is ;horoughly

cleansed.
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in this manner, by continuing the backwash di scharge fregayyh& Jopsssure
chanber 15, the amount of water in filtration tank 11 incréases.
Consequently, the surface of the water (water |evel) gradually rises.
Accordi ngly, the .suspended contam nants 53 also rise within the
filtration tank 11. Wen the surface of the water reaches the |evel of
supply pipe 19 of container 12, the water 52 having contam nants 53
therein flow into said pipe. Here, the contam nated water overflow

expul si on pufperstbpef bt errt borraadt ded hat BFrhAVE AGLEBLRERR FaRS 183 ni xed
therein out of supply pipe 19 and to be expelled outside of the _containe

12, Bescohegnuithpadwwhdhovel deseeilpedisacRMEBENI HFEPELREN FoRNG 1S

predeternined anount of time, all of the contaninants 53 that remain in
t he fdddrattédna ahkséltlne docgnddetheyylel ¢lhes g ks R oyigar §PEsA Ng$
conpl eted, the operations of contam nated water overfl ow expul sion punp
21' a@mhtha@hlld peeAegtist a@006ibagkwashtvat een supdl§ Pumnd yatere S¢eased.
After the cleansed filtration nmedia 51 which had been propelled upward
si nk $ ek ratced) it i e iy itnge thid tugdttadr drardenkt B .unfheat edokatacrnsuppl y
punp 21 provides new untreated water 52 to the filtration tank 11 to be
filteyedhelckbe cameetone3 tibecputified fwt er predeltecmisredampudd expel s
the purified water 52' that has collected in the pressure chanber 15 out
of ther edmieditBeexpl twad ifliddatdidromegioc 83sasd care be tpar 58 esriagew. |t
preferable fromthe viewoint of saving | abor that
contaminants 53 therein that remain in the agitation tank 22 out
to the filtration tank 11.
By the operation described above, the cleansing 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
filtration tank 11; therefore it would be inappropriate to
perform further filtration 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
electromagnetic valve 17 provided in water collection pipe 16
is opened. At the same time, purified or c¢leaned water 52°',
provided from outside the container 12, is sent by pressure into
"pressure chamber 15 by the backwash water supply pump 18' (see
Fig. 6). In addition, the first electromagnetic valve 20

provided in supply pipe 19 is also opemed. The purified water

52‘ which has been sent by pressufe to pressure chamber 15 is
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the series of operations described above be perfornmed ayhagadtiopak!y by
sequence control utilizing a predeterm ned control apparatus, thereby
excluding an operator's trouble. According to the filtration apparatus 10
of the first enbodinent as described in detail above, due to the provision
of the filtration nedia cleansing nechani smand the switching mechanism
within the filtration tank, there is no need to provide a filtration nedia
cl eansi ng apparatus separate fromthe filtration apparatus. _That is,
i nseagka B dfinkri PrentiibratiehotrRy il (vidt ifdd YRk al $1°Eh&Pehas been
dirtied by "filtration" fromcontainer 12, cleansing it, and returning to
t he Hijlltyadtion flask 13 peude {9rgesafdtBsrmesarieee dppattils 1t ¥aseparat e
cl eansi ng apparatus, etc.) is obviated, and the trenendous anount of 1 abor
asseaimt .ed Bshetksi thwead flogeeh®f rdieickackrgsiieflesi@tier the' i ndha&l | ation
space, as well as the cost and | abor associated with installation/renoval
of &isapartaien f indgdiz | 61 medida theansPnyamppanssusSes greumhyateduced. 34
29 August 2005 Furthernore, when switched to the "filtration" node by the
SW tudreh eveod@mni stiseasvidkentbansimgtivechemiem i s Xt tdyder atdde. a
conventional filtration operation is secured. Al so, because the retention
mearsorenabl e icd eghsiliigofartehé ighiterathen tbei 8i16ratiwponhmeddia BAe wat er 52
that is retained in filtration tank 11, the anount of water required can
be kept propeliied Mfumthemalpward bhaexpblel fngtrbéiconmadinahils 834 whi ch
have been separated and '

are caused to float in the vicinity of the upper surface (surface

of the water) of the water 52 (as well as 52’). As a result, the
c-ontaminants 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 from
- the pressure chamber 15, the amount of water in filtration tank
11 increases. donsequently, the surface of the water (water

level) gradually rises. Accordingly, the suspended

contaminants 53 also rise within the filtration tank 11. When
the Su_rface of the water reaches the level of‘ supply pipe 19 of
container 12, fhe water 52 having contaminants 53 therein flow
into said pipe. Here, the contaminated water overflpw expulsion
pump is operated to draw the water ha_ving contaminants 53 mixed
therein Ou_t 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 té.nk 11 are removed.
When the backwash operation is completed, the operations

of contaminated water overflow expulsion pump 21‘ and the
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renoved fromfiltration media 51 but still remain in fibbnagi@Boosank out
of container 12 by backwash, in conparison to conventional “backwash or
surface washing, the filtration nedia 51 can be cleansed nore efficiently
and with a higher degree of cleansing. Next, the second enbodi nent of the
present invention will be described with reference to Figs. 7 through 11.
Fig. 7is a sectional viewsimlar to Fig. 2, show ng the nmain conponents
of the second enbodinent of a filtration aggar gs of resent

t he
i nvdRCKHRSIEWg.tey FUPRLEAPERRI 1§ naghi FFa8 8ecttbhelf TReW T 4" “Fater al
surface door of the filtration apparatus of Fig, 7. Fig. .9 is_a_partiall
magiifli teth Firagh tmad i@y 53f wh Lk é}aéo haR% a‘b‘a?%eﬂe]rﬁg‘?mg“mbﬁ‘r‘? hePFfe ?ﬁfiipon Y

apparatus of Fig. 7. Fig. 10 is a partially magnified sectiona}l vi ew t aken
al orgdurmlatrs 10 thei fiFrgatyonotapke EBFtARFHRAEGAKYRFCENEYPP ¥y ati on
apparatus. Fig. 11 is a magnified view of the essential elenents of the
dr i pempe@is previldesedenunhseptedr ueit6% ApphPathe BE1Ergtion RBPB that in
the description, the same reference nunbers will be utilized for elenents
t hatiiar eot Hee séhdtasedin t e pEbei iy ddgeri beke f Pudi D ovwak§ist 2005
‘enbodi nent. First, as shown in Fig. 7, the filtration apparatus 110 of the
secanyd eabotmeptmhouseseXpé t ¢ attihon pedifieft MatatheS24githt oR3fank 122
even in a state of normal use, and differs fromthe first enmbodi nent in

t hatcdildaaéd aim i shepanfesraved: wihdnlper 15 out of the container 12,

and filtration processes can be performed anew.

It is preferable from the viewpoint of saving labor that

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, dge to the provisidn
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 517 that has been dirtied by
“filtration” from container 12, cleansing it, aﬁd 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
- énd labor associated with installatibn/removal of a sgparate

filtration media cleansing apparatus is greatly .reduced..
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agitation tank 122 as well as in the main filtration taQbAd t 20080t her
point of difference between the two enbodinents is that %e second
enbodi ment, |ateral surface doors 160, opened and cl osed by drive nmeans
182, are mount ed on the agitation tank 122. Each of these |ateral surface
doors 160 are linked to an operating rod (hereinafter referred to as rod)
162 that extends to the outside of container 112. A link 164, which is
linked to the rod 162, and an air cylinder 166 that drives said |link 164
ar eFpothestoren teernusel tshefladee ot heortfailtara tilon “ Thpder dav 16Re, | i nk

164, air cylinder 166 as well accessories therefor will be «collectively

r ef ewi¢ghtiogase thentshyeasmthescll82nsThe mechayl smder not6épesapedvi ded on

t he outside of container 112 for each lateral surface door 160. Note that

i n ki gon¥entdonbhef$akeaofioni apkreattiipn in theudedcripléon, benhysene pair of
| ateral surface door 160 and drive nmeans 182 is shown. A detailed
desehiptie@rnaficnheechake ealabdwsf aqgeandmgl®m O whe | £ibergtven metihar ef erence
to Figs. 8 through 10. As shown best in .Fig. 9, a thin rectangul ar

| at enalkvistr fase epenwagek732t hdtat e ands foain ihef Vi cratiynotanke
filtration floor 13 to the upper .edge 170 of the agitation tank is forned
on the ti¢ amdhinsusf @€ erkbSy0irédeatybé mdptcab agihamuan tRDKal2y, This

| ateral surface 36 29 August 2005 opening 172 is formed in four positions

al- oBg Ehkpelihfynties eaer Oiimgitats N whdh h3ze BeefAlskphenvaldsand thin
rectangul ar lateral purf ace door 160 that matches the lateral surface
OpeiteR@ved from filtration media 51 but still remain in filtration
tank out of container 12 by backwash, in comparison to
conventional backwash or surface washing, the filtration media
51 can be cleansed more efficiently and with alhigher degree of
cleansing. |
Next, the second embodiment of the present invention will
b-e'described with reference to Figs. 7 through 11. Fig. 7 is a
sectional view similar to Fig. 2, showing the main components
‘of the second embodiment of a filtration apparatus of the-pre‘sent
_ invention. Fig. 8 is a partially magnified sectional view of a
lateral sgrface door of the fil_tration apparatus of Fig. 7. Fig.
9 is a partially magnified front viewof.a lateral surface opening
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

degscription, the same reference numbers will be utilized for

elements that are the same as in the previously described first
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in shape is hingedly attached to a hinge portion 174 sozggupgstzlg%abl eto
open and close the |ateral surface opening 172. Lateral surface door 160 is
formed to have substantially the same curvature as the outer form of
cylindrical agitation tank 122. However, the |ower edge of said door 160
is formed as a straight line, and hinge portion 174 is formed thereon. The
| oner edge of the |ateral surface opening is simlarly formed as a
straight line, and constitutes a part of the hinge portion 174. During a

fil emdddimeIper ation, the lateral surface doors are in an open state so as
‘to evenly distribute the water 52 through the filtration nmedia 51. The

wat er 52 tRarstloms sheenaghtBidon7.tbhk f22tpetieat epramdtius filld ered by
filtration nedia 51 therein, and flows out into the filtration tank 111

t hr g ltheutseutos1dl Zhbollisen tr Bousrgulfan towttdutrs mdddweS1openiigs )the/8 ar e
formed along the | ower edge of agitation tank 122 in the space between

adj ageinta tiatreriadnis ur I acevapein ngss ldle dhesernuallouts, 1Z48dadd f flearamed in
four positions along the circunference of agitation tank 122, in evenly
spadae®n mher Farst. ebbditientl & pratof i t hetisanss herdcraredwitthd d owner
openi ng 22a of the previously described first enbodi nent, however, there

i S nR@icemerord afargaii T woutes 1l 2E8iandhiheyihefainrapddnataalk 1tuies. Next,
the drive neans 182 that opens and cl oses lateral surface doors 160 w ||
be desutdegodinthofelieFescente Fegwedd. tBd Rb AngestinmddDhs A ithed br acket
184 is attached to the upper outer surface of

in the second embodiment, lateral surface doors 160, opened and
closed by drive means 182, are mounted on the agitation tank 122.
Each of these lateral surface doors 160 are 1linked to an operating
rod (hereinafter referred to as rod) 162 that extends to the
outside of container 112. A link 164, which is linked to the rod
162, and an ajir cylinder 166 that drives said link 164 are mounﬁed
on the outer surface of container 112; This rod 162, 1link 164,
air cylinder 166 as well éﬁ:cessories therefor will be
collectively referred to as the drive means 182. The air eylinder
166 is provided on the outside of container 112 for each lateral
su‘rface door 160. Note that in Fig. 7, for‘ the sake of simplicity
in the description, only one pair of lateral surface door 160
‘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
edge 170 of the agitation tank is formed on the lateral surface

168 of the cylindrical agitation tank 122.  fThis lateral surface
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| ateral surface door 160 by screws or by welding. The dbghalu&?do50f this
fixed bracket 184 is fornmed to be a vertically extending plFane. On the
other hand, a two pronged |inkage nenber 186 is attached by screws or the
like on the distal tip of the rod 162 that is positioned within the
container 112. The fixed bracket. 184 and the two pronged |inkage nenber
186 constitute a rotatable vyet integral |inkage portion 190 by being

- attached by a _pin 188. _The outside,of this_ |inkage portiop 190 is covered
by RPRSIRY 18| | BvEO TR S SR BPSAGHREser BRI ante SebarRRoRTEBREL r uct od

from_ stajnless steel or the like, to protect sai ,Iinka%e goraion 190
fr ofift o Ve eFomotaml 2R r &% ofl nblFar¥alswit h dCeotERgulaTyy,
| at eral surface door 160 is.:shown in its open state by solid lines, and in

i t slateyad suafacpyanokef thaedatrhes bhe 1ot ehnd PRETHSA SPSPETSl so dr awn
by solid lines and broken lines in positions that correspond to the open
andidl shapsstiz dsimaeslgorattagdiad thad Rinve prtiend F 4. 52125t k€ end of
rod 162 that extends into the container 112 will be omtted except for the
| i nkagebhder tiorped0 antl SUsFs tthenbetenab swefagepppeiinghd 7dod 162 is
mounted in the attachnent aperture 194 forned in a lateral surface of
cont ai ner HdRerdhewififpor domnidér i96fesmpdi seshaveeanbaganrodally support
body 198 that supports said bearing 200 nounted within the aperture 194; a
hol ¢itveg seereh eTu G Urigata shdlhgs cdiar eam mf QOO0 HdhedUt 3FHE2ERB CONT ai ner
112 attached on a lateral surface of the support body 198; and a bel |l ows
at t xemdedl 2nenbeve?os, fiheed od@®r edge of said door 160 is formed as

a straight line, and hinge portion 174 is formed thereon. The

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 water 52 through

the filtration media 51. The water 52 that flows into agitation

tank 122 permeates and is filtered by filtration media 51 therein,

and flows out into the filtration tank 111 through cutouts 178.

" Algo, rectangular cutouts {lower openings) 178 are formed

along the lower edge of agitation tank 122 in the space between

adjacent lateral surface openings 172. These cutouts 178 are

férmed in four positions along the circumference of agitation

tank 1?2, in evenly spaced intervals. Cutouts 178 perform the

same function as the lower opening 22a of the previously described

first embodiment, however, there is no cover for said cutouts

178 and they remain open at all times.

Next, the drive means 182 that opens and closes lateral

surface doors 160 will be described with reference to Fig.'ll._

37




29 August 2005 by the support body 198 inside the conta?gg& dd3pbkat fixes
a bellows 204 to be described bel ow. The support body Ps a netal disc
with a circular aperture 214 in the center thereof, and is welded to the
container 112. On the inner edge of the aperture 214, that is, on the side
that is inside the container 112, is fornmed an annul ar flange. The inner
surface of bearing 200 is curved, and structured to hold rotatably therein
a ball_joint 208 having.a simlar curvature. The bearin 00 is.positioned
wi t Bi i i9ed Rgarckste 1342161 adligssad Wody oL ¥ P rhe hot i H ﬁ%%%e?fZOZ is
fixed on the outside of Sﬁggort body 198 Q%prrems. Thg.hglgiqg menber 202
i s dat@red- ShapREe A 1AEMES NG LYW T apdMurest 3™ 3 annul ar
rip 220 is protrusively formed on the inher edge of said aperfure. The
beaicifn§h2e0f ixehdr@ et hfd 5 E L AFP Pfe? VEOFEFRALY oEFETEERBe 212 of
support body 198. The ball joint 208 is a_spherical netal nenber having a
pend®laats veOrpbhe 1@ EheD fRN G, thet ¥R REINY ¢ Bbrk3fe JigRPahi RO rd8 162 in
inserted. Said ball joint 208 is supported by bearing 200 in an_angul arly
var isdilashedabyescrgne eodhe Sikelal yhoudistedd Lim ofi ARehredpkhétrati ve
aperture 210, while being supported in an angularly variable manner wth
respdctt ie pheitboned nerthiry the eendlaipean dig -20Fhesf xedrbxackeat .
aforenentioned bellows .192 is fitted on the inside of container 112 in

t he Mfidcandttheotwottronastl $dppoce nemnber U8% copsitd g avikeboebleke bel | ows

192, is capable of conpression and expansion in an axial direction
: yet integral linkage portion 190 by being attached by a pin 188.

The outside of this linkage portion 190 is covered by a metal

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
iines, and in its closed state by broken lines. The rod 162 and

its parts are also drawn by solid lines and broken lines 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 i90.

A support member 196 that sﬁpports 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 -b'earin_g 200 moun‘ted within
" the aperture 194; a holding member 202 that holds' said bearing

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

"of the support body 198; and a bellows attachment member 206 fixed

38




of rod 162. The front end of bellows 204 is welded to a I | 39 29
August 2005 nenber 219 fixedly fitted onto rod 162, and2§ﬁub%ggpggnd S

wel ded to the bellows attachnment nenber 206. The_cyllndrlcal menber 219

is secured to the rod 162 by a nut 221 engaged to sanme. Also, wthin said
cylindrical nenber 219 is disposed packing 223 that presses against the
peri phery of rod 162. This structure protects the bearing 200 from i quids
such as water and from filtration nmedia 51. A protrusion 224 is

pr obrusheekyrbortedody ¢ gmeiidealther iqongerimiesh 1222 ©fat obine2. aSai d

~.protrusion 224 is engaged by an opening 235, fornmed at one end of L-shaped

| i nkelBdwsLi2flk 164 be slesyppdraceddlypwhaft 228, and the other end of |ink
164 is linked -to the operating shaft 230 of air cylinder 166. The shaft
228 of |iTHe 1édppsruobotigd 108 aidHracketa23dinpunyethor tdieroutlar surface
of container 112. This structure enables link 164 to convert the
conppessuaa/ 2xpdmstha damitcanthebreheé, opel dkiwvel dddftio 2BE danaiheri zont al
notion of the rod 162 as shown in Fig. 11, thereby opening and closing
|l at enal. sonfeee idaer ¢60e MNexdthe bpermatrkorl of the@ris ngnt BRefsideati on
media 51 by the second enbodinment will be described. First, as in the
prevhawshiy dascaebedeféostaenbodi TENtis OpRimddd am efnduear utdegeéed wat er
supply punp 21 is ceased, thereby stopping the supply of water 52. The
firgheeliagleromagiatiC ofabeardfd 200 dsedurved)r eventstihectprey ob water 52
fromentering the supply pipe

hold rotatably therein a ball joint 208 having a similar curvature.

The bearing 200 is positioned within the aperture 214 of support

body 1%8. 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  an

annular rib 220 is protrusively formed on the inner edge of said

aperture. The bearing 200 is held@ by this rib 220 and the

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 which rod 162 in inserted. Said

- ball joint 208 is supported by bearing 200 in an angularly variable

manner. The rod is slidably supported within this penetrative

aperture 210, while being supported in ah angularly wvariable

mannexr with respect to the container 112.

A metal bellows 204, similar to the aforementioned bellows
0192 is fitted on the inside of container 112 in the vicinity of
the rod support member 196. This bellows 204, like bellows 192,

is capable of compression and expansion in an axial direction

of rod162. The front endof bellows 204 iswelded to a cylindrical
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19 during the cleansing operation. At this tine, the supglay,qgéispaser 52 is
st opped so that the upper surface (surface of the water) théreof within the
filtration tank 111 is not higher than 40 29 August 2005 the upper opening
122b of the agitation tank 122. As in the previously described first

enbodi nent, the amount of filtration nmedia 51 is set so that the top
surface thereof is at a level below the upper opening 122b of agitation

tank 122, 1) b t i t ;as, fl

explFaPen Alara e P EkBd st B B Pt Hlles PORs T A5 e TRl o pimp
18 i d.. and_th d el ect ic valve 17, By this,
wat 67 955 Bl RoRE S HERTBRFT (S TIRE A Becurie aami et ety 7L g

and the dirty water 52 su ied by the ppl Lpe 19 is retained in the
fildBafPEHTESNEO1 ERE ’Fﬂén,%%h Ys%el?)lt’\g %?gc‘??%ﬁﬁéﬁég?csegfe% ‘I}L S7'$ opened,

and purified or cleaned water .52' . proyided from outsid h ont ai ner
112withigefpigycpt brdnt 2 ﬁ??}“lb‘?]ééi?réscﬁéﬁﬁ’(?rq’eﬁpﬁﬁﬁl ﬁegﬁéc%ﬁ h wat er
supply punp 181, The water 52' is backwashed _jnto _filtration tank 111 and
caudaEeseERs 29288t ot ifedPer SARBY b T sddFended ™ tat BEFREFBRPs ti ne,
air cylinder 166 is driven so as to close |ateral surface (gojg_rs 160, and
opePAOtES tef thee Pardtigrd 200 of TR r bIARBATeFBFI28S FE5RY i 3R Ra - PR i s
: preferable to close |ateral surface doors 160 and initiate the operation
- of ddddwaddiprendiz3 Sdhile the filtration media 51 is in a

A protrusion 224 is protrusively formed on the proximal

tip portion 222 of rod 162. Said protrusion 224 is engaged by

an opening 235, formed at one end oer—shaped link 164. Link 164
is supported by shaft 228, and the other end of 1ink 164 :'Ls 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 ocouter surface

of container 112. This structure enables link 164 to cornvert the

compression/e;ﬁpansion_ motion of the operating shaft 230 to a
“horizontal motion of the rod 162 as shown in f‘ig. 11, thereby
_opening and closing lateral surface door 160.
Next, the method of cleansing the. filtration-media 51 by
.t_:_he, secoﬁd embodiment will be described. First, as in the
. .previously described first embodiment, operation of the
‘._untreated water supply pump 21 is c-eased, thereby stopping the
supply of water 52. The first electromagnetic valve 20 is closed
to prevent the spray of water 52 from entering the sﬁpply pipe
19 during the cleansing operation. At this time, the supply of
water 52 is stopped so that the upper surface {(surface of the

water) thereof within the filtration tank 111 is not higher than
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suspended state. This is because in this state, the |oa Ir
cylinder 166 and screw conveyor 23 by filtration nedia gﬁﬁﬁg%ﬂ%ggé
mnimzed. After lateral surface doors 160 are cl osed, operation of the
backwash wat er supply punp 18 is ceased. As the screw conveyor 23 rotates,
the filtration nedia 51 wthin agitation tank 122 is pushed upward while
the grains 41 29 August 2005 thereof scrub agai nst each ot her. Meanwhil e,
as in the previously described first enbodinent, filtration nmedia 51 is
ur gelle | npperherboiremligat iadh Wie agiiseitéant 4ark1A2 % hr dughi® heheppen
cutouts 178. The filtration nmedia 51, as well as water 52, that flows into
t hepbevions pprde orr dgfeddiitrnat emboslimer?, ithe prognéssef viel tranveyed upwar d
by the spiral wing of the screw conveyor 23:to the upper opening 122b. The
nodeedhawbichst het sonthatnihes to&p tshatfeaare thterxsifedi ¢ caora cbeeelt he
filtration nedia 51 is separated and renoved therefromis the sanme as in
t heb&l oet theniopk neoden e 122latoHnagpeatiioh sankwi 2nvayoweld as set
simlarly as in the previously described first enbodi nent. The fl uidized
filbeabivahaedppldbipedi ® hbawos et s5x bhvicvecirdwakpatisd om3nedherei n are
- conveyed to the upper opening 122b of agitation tank 122 and progressively
di schar gedteixit, otheldpeta ©Oion ank thkl pulid i ed vansedcdil écatbanpuedi a 51
progressively accunul ates atop uncleansed filtration nedia 51 in the
filigaid @edsadk Add. thélawmryard elhe tof @eamesk ¢ Maatd an tedéBodddr epeat edl y
enters

By this, water 52‘' ceases to flow into the pressure chamber 15

via the filters 14, and the dirty water 52 supplied by the supply

pipe 19 is retained in the filtration tank 111.
Then, the second electromagnetic valve 17 is opened, and
purified or c¢leaned water .52', provided from outside the

container 112, is sent by pressure into pressure chamber 15 by

the backwash water supply pump 18‘. The water 52‘ is backwashed
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 166, 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
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.
As the screw conveyor 23 rotates, the filtration media 51

within agitation tank 122 is pushed upward while the grains
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agitation tank 122 through the cutouts 178 and is cleangggu@ﬂgggog Wi th
the passage of cleansing time. This process is simlar to hat of the
first enbodinment, in which filtration media repeatedly enters agitation
tank 22 through Iomer openings 22a and is cleansed therein. After the
filtration media 51 within filtration tank 111 has been thoroughly
cleansed, the lateral surface doors 160 are opened by the drive nmeans 182.
Before |l ateral surface doors 160 42 29 August 2005 are opened,
pretbeabPé tsarupi |2gatneh math e caudPtP ke nag sagpehﬁﬁd st at e.
Thi.s can be acconplished by opening the second el ectronmagnetic valve 17
andpsendiong lyudesicad berd o iezgfe eradimagpt %%b%?%l‘éﬁoﬂir%ﬁﬁ?bﬁt $tdést he
container 112, by pressure into pressure chanber 15 by the backwash water
supplyedpimpol8ie m@tsvmrmmrtn@wndh§mwtaﬂﬂQ$|Q§n$olﬁ8débé09Hé FB8d of the
filtration nedia 51 on the air cylinder 166. At this tinme, filtration
medbaenlcneoninsi? 8. t Hehadiitlatiagyi aramedi2251 Nexs ,wel ¥ iassWagepr ®éess i s
performed by sending purified or cleaned water 521, provided from outside
t he thant diwars lilR2to bRephessiome portioi gn esEurgith&fbor teBik A22hig tinme the
screw conveyor 23 can be stopped, but it can also be kept in an operating
st apeolyate s& ipfeddeteanmiayee anpemntd dfy tilne spipdlicientdy thecharge .the
contam nants 53 of filtration nedia 51 fromw thin agitation tank 122.
Therpniviegdd St &l edte anmoeet ogevihy el 28b pr cilicletbde isuphighpthe 19 is
opened, and the water 52 having contam nants

contaminants 53 that are attached.to or cover the filtration media

51 is separated and removed therefrom is the same as in the first
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 6§ening 122b of agitation tank
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
agitatioh tank 122 through the cutouts 178 and is cleansed therein
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 1il
has been thoroughly cleansed, the lateral sqrfa_ce doors 160 are

opened by the drive means 182. Before lateral surface doors 160
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53 therein is expelled to the supply pipe 19 that acts ggAhgﬁﬂzgggrflow
expul sion neans. Note that at this point, filtrate dischargé 1s perforned f
or a short anount of tine during an initial filtration step. The
filtration apparatus 110 of the second enbodi nent has the sane operational
effects as that of the first enbodi ment, without the need to install a
separate cl eansi ng apparatus. addition to the advantageous effects of the

first enmbodinent, .the seco qteq?p [ further i.opr f'%%é i on
eff?EFeﬂ%ﬁnﬁg? b%r*%wQH%é}%éh G a angﬁgkfﬁglggiﬁ59g§n9¥2§ﬁ é %S wel |,
thereby 43 29 August %ﬁg? tilizing the.entire filtration tank.for
(i1 EPabe oih aaPugDeRacaabeFer | FRTT PR BGPERET oRPEARY SRSl | ¢ s,
the seepage” of dirty water from.,agitation tank 2 can be. prevented. .
Fur Fﬁér,seI%Pnids edess 51t G 3 drimef ﬁei“éﬁ”t%rpo ; fP%‘gi?’étion t dnk
122 in a state wherein water 52 in fiItra%ion tank 111 is géessurized by
t heChERRERG ¥EhEFe8R. | RTPKide8abEomQuisife, BRE orPBERERET uhligr Y essure,
the pernmeation of water 52 is averaged, and conbined with the filtration
t haPT666HTS LRtoagTrestush FRAARPEI2IS AR Fie thad sl tPeyPPHhroves, and
“provides the effect that the processing ability is increased. In the case
t haPuRpP| 28411 ohsSi StRERAPHRWL onbY - phleksut®, t@ Herdysr eff LR¥ ke doors 160
may be closed. Even in the case that filtration is performed under
presbgr Ei1lpepsieonamepéandt e Qperdt 651 inderplassuratishignb®e and a
cl eansi ng operation . .
filtration media 51 remains in the agitation tank 122.
Next, a rinsing process is performed by sending purified
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 operating
state for a predetermined amount of time to efficiently discharge
the contaminants 53 of filtration media 51 from within agitation
| 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 acté as the
overflow expulsion means. Note that at this point, filtrate
discharge is performed for a short amount of time during an initial
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,

the second embodiment further improves filtration efficiency by

performing filtration in the agitation tank 122 as well, thereby
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as described above is performed in a. state where the wa§ar&%8hs i S
| onered. Also, if the apparatus is to be used under pressurg, It is
preferable to provide stays (linkage nmenbers) 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 112. Further, one air cylinder 166 is
provided for each lateral surface door 160, but a structure nmay be adopted
in which one air cylinder is driven to open_and close al]_of the |ateral

. sur fedel izigeprtdie gotivs FipkFatignadandk der £ilhEe41RBr LA1EQr d®Fhat the

nunber of |ateral surface openings 172 as well as lateral surface doors

160 Wastgtoif Lowgi thrcughtamitt afiiemd apredent 2Embditddws, hhE a8ep398ugust 2005

can be set as appropriate. The present invention has been described: in

det &f dipthy wateewpirdm afitaieiqn ccamlk 12ventndheiBraventefi-ted to the
above-described enbodi ments. For exanple, the dianmeter of the agitation
tank can beufvohered ittoibealsy gessoblentd Iner xpwofdil hgationt bkerdeghee of
contam nation of the liquid. Alternatively, the agitation tank and the

scr e icorhisyoitamiyl 2 imndes targehaueimbbrevi 82 é t héltkagaonngankne. 45 29

~August 2005 CLAIMS 1. A filtration apparatus conprising:

- 111 is pressurized by the filling thereof. In this case, as
filtration occurs under pressure, the permeation of water 52 is
averaged, and combined with the filtration that occurs in
agitation tank 122, the filtration efficiency improves, and
provides the effect that the processing ability is increased.

In the case that filtration is performed under pressure, the
lateral surface docors 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
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 contaimner 112 so as to prevent the

. deformation of agitation tank 122 as well as bloating of container
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 c¢lose all of the lateral surface
‘doors 160 via links. In addition, it need not be said that the

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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a container that houses a filtration tank that holds th ' fadnhEr ati on
media and liquid to be filtered by said filtration nedi g?%gu?ti%otb?ation
medi a cl eansi ng mechani sm having a hol l'ow agitation.tank for cleansing the
filtration media inside the filtration tank, said filtration nedia

cl eansi ng nmechani sm being provided with a contam nant expul sion neans for
expelling the contam nants that have been separated fromthe filtration,
media. to the outside of the container; and a neans for expelling the

i gaks bRatekadshe@RIPFLIAED by the filtration media to the outside. of
the container; wherein said agitation tank is a hol|ow body erected within
sai d filtrid orasent hyent iowde ofarhgesmiined syt duti ngu& filtering
operation and opened during a cl eansing operation; has an upper opening at
a | ehel spitiemseihitdgtserpresenthdnvigddonutfasetoflimbted| that £EBR nedia in
“the filtration tank; has provided therein a screw conveyor which conveys

t heaberdeisor ilvedi embodimientss t Rer| eyandhhi chh¢| dwmeney phethgitation
tank upwards fromthe | ower opening to the upper opening thereof while

scr ablicag isa dahkl teat benfoeded bndbsalardéniar smekleén adeordingi on of
sai d screw conveyor conveys the filtration nmedia upwards, and di scharges.
sai donelté Aleazramedbf cas tAdi2k tAugust 2063 igutide cdhteamnpg&itvelseplhet ed
~therefrom by the scrubbing action from ,the upper opening into said

fil bpdttaeidmarenk and the screw conveyor may be made larger to

abbreviate the cleansing time.
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2. Afiltration apparatus as defined in claim1, whereiBng A@@ g;ﬁ@gtan1nant

expul si on neans conprises: a backwash nechani smthat discharges filtered or

new clean liquid into said filtration tank through filtration floor while

the | ower opening of the agitation tank is closed by an opening/cl osing

means; and an overfl ow expul sion neans for expelling the contam nants

whi ch are caused to float in the £ | ayer of the water within the

filtration tank by the "di scharge of saird liquid by said backwash

mechani sm §_,% J.tratioon apparatus as defined in-either of claiml or 2
Titt

wherei n sai S8 A Qﬁ%%ﬁ%?nﬁom%fﬁﬁﬁ?gn1further conpri ses a
retention means for retaining the liquid poured into said container within
said filtratd epntaprer £hat hppeesgta §alippaignusanls that hed denteeradr of
~claim1 or 2, further conprisinga sw tchingnmechani smthat sw tches between
t he ofbrldtiaiyiwtmedsa ehdfiiquid cobeafitll téraddyngp by fiditdraftiildrmedda; medi a
cl eansing nechanism 5. Afiltration apparatus as defined in claim4,
wherein sai G sl litohi tiGraeeds S FleanRlinge JiechdoDém f ha@ihg GPeioBNew Cl 0se

. of a sufficient size to shut said | ower opening; and 47 29 August 2005 an

openi RE/idlASidig mﬁ@%@rcpeaﬂbmaga%eclﬁslma@fm fledia ihsiadiddéation
apparatus as defined in claimb5, wherein
filtration tank, said filtration media cleansing mechanism being
provided with a contaminant expulsion means for expelling the
.contaminants thla‘t have bgen sepé.rated from the filtration media.
" to the outside of the container; and
a means 'for e;&pelling the liguid that has been purified by
the filtration media.to tﬁe outside of the containe;:
| wherein said agitation tank is a hollow bod’ﬁr erected within
saiﬁ fiitration tank;
has a lower opening that'is closed during a filtering
operation and opened during a cleansing operation;
-'has an upper opening at a level at least higher than the
.uppér surface of the filtration media in the filt¥ation tank;
has provided therein a screw conveyor which conveys the
filtrationmediaaswelléstheliquidwhichflowsintotheagitation
tank upwards from the lower opening to the upper opening thereof
while scrubbing said filtration media and said fluid;

wherein the rotation of said screw conveyor conveys the

filtration media upwards, and discharges said media as well as

46




. said door is novable along an inner or outer periphery ggpﬁguggbgg wal | of
said agitation tank. 7. Afiltration apparatus conprising: cont ai ner that
houses a filtration tank which holds therein filtration nmedia as well as
the liquid to be filtered by said nedia; filtration nmedia cleansing
mechani sm having a hollow agitation tank for cleansing the filtration nedia

i nsi derhB&ord tdd @l OF gbdika t3d éh@%?geh%% Qﬁie@cmﬂyiﬁi%a@iga}% %ﬁg% been

cont am nant expul si on neans for expelling the contam nants t

separ the filtration _nedia. t he -outside of the container; and a
-neansé§%g éége IPﬁSnﬁﬁé ?P&ﬁiHaﬂ%a?4¥§¥ﬁxﬁﬂP;ﬁﬁﬁk1ed by the filtration
media to the outsjide of the container; wherein said agitation tank is a
hol | ow body %r ettet! WarioR aRpar3tyerasi 8ALRAR: inaclain| Lr avheyesdp | oner
openi'ngs, that are open at all tinmes; has an upper opening at a |evel at

| east fAtRePorhanippnt eppolsionf meanst compriisesr:ati on nedia in the
filtration tank; has a |ateral surface opening that extends in a vertical
di rection om &adckiversdl meuhbadent hkatodischardges$ dtidriadr slbfrane@woprRasng
having a | ateral surface door opened and. closed by a drive neans; 48 29

Augusti 264 Hased iddiaEiorraedoa bausednkbagsi ni skratohi FESorhisipeoVi ded
therein a screw conveyor which conveys the filtration nedia as well as the
| qui.dnehi eiwrovepbRifgt er a@inledt L@Rtation tank is closed by an
opening/closing means; and |
an overflow expulsion means for expelling thé contaminants
which are caused to float in the surface layer of the water within
. i;he filtration taﬁk by the discharge of said liquid by said backwash
mechanism. |
3. A filtration apparatus as defined in either of élaim 1
or 2, wherein said filtration media cleansing mechanism further
comp:;ises a retentioﬁ means for retaining the liguid poured into
said container within said filtration tanic.
4-1. A filtration‘apparatus as defined in gi;ther of claim 1
. or2, furthe; comprisingaswitching mechanism tha;;: switchesbetween
;theoperatingétatesoffiltrationandcleansingbysaidfiltration
media cleansing mechanism.
5. A filtration apparatus as defined'in claim 4, wherein
‘said switching mecﬁahism.comprises:

a door free to open and close of a sufficient size to shut

said lower opening; and
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tank upwards fromthe | ower opening to the upper openi nggtsh whi | e
scrubbing said filtration nedia and said fluid; wherei na?ﬁgg{jl&?&% pour ed
i nt:o said container enters the agitation tank through the lateral surface
door, which is open. during a nornmal operating state, thereby perform ng
filtration wthin said agitation tank as well as in the filtration tank,

and during 4 6LERIRGNE108858 O s 1 2bbRR1AG S C1VEIRY SaTUCNOErCONVEYS

the filtration nedi a upwards, and discharges saird nedia as well as the

cont am nant epar-at L herefraom.hby. th cr.ubbi td fr he_upper
opening i ntﬁg‘-%%ﬁ’f}‘ﬁﬁ%ﬁéﬂnor? A a.tt%’. afef(%‘{lr% d| or}L(lel-1 ac;a)lic)%:"rug[gu's vE.";tltsg?a]t:dee 1|r1n,ed in
claim7, where{n said contam nant expul si on neans, i}{sﬁ)géovi ded with a

backR&! IREENRAIRFAHE 24 PREMR Je 9, PrePRECH PSR R TnERePUFRF o0 t he
filtration tank through the filtration floor to cause the filtration nedia
to bwald &I Espiehdedi tataian dtankhe time when said |ateral surface door
Is.closed in order for the screw conveyor to agitate the filtration nedia.

9. A filtrati an.fidppetdtons appadeftvredompelisher: claim7 or 8, wherein
during the 'rotation operation of screw conveyor, the |ateral surface door

i s closed. aldbnthindsd tAhk HbVHYIPE FHiu@sc (8 tARK whicH RO T4 tereim 49 29
August 2005 sai d contam nant expul sion neans conprises: a backwash

mechani gpathal fedehakoss: 1 Elstif}{é’?%%i'&e% SlCaiM ¢d Akl Byl B Pasigi i | tration

“tank-through filtration floor at e .
. a filtration media cleansing mechanism having a hollow

agitation tank for cleansing the filtration media ineide the
filtration tank, said mechanism being provided with a contaminant
.exp}xlsion means for expelling the contaminants  that have been

 separated fromthe filtrationmedia to the outside of the container;

and

a means for expelling the ligquid that has been purified b}f
the filtration media to the outside of the container;

wherein said ;.gitation tank is a hollow body erected witﬁin
éaid filtration tank;

has a piurality of lower openings that are open at all times;

has an upper opening at a level at least higher ;:ilan the
upper surface of the filﬁration media in the filtration tank;

has a lateral surface open:_'.ng‘that extends in a vertical
directiononalateral surface the’réof, saidlateral surfaceopening

having a lateral surface door opened and closed by a drive means;
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time when said |ateral surface door is opened to open SQéQ“%&ﬁQP?% surface
openi'ng when said agitation operation is conpleted;, and an overft| ow
expul'sion neans for expelling the contam nants which are caused to fl oat
in the surface |layer of the water within the filtration tank by the
di scharge of said liquid by said backwash nmechanism 11. A filtration
apparatus as defiped in,claimy7 erei aid,filtration .media cl eansing
nechanism1ﬂﬁ%§mﬁl¥ﬁﬁ&ﬁ+%%§m%dl?2?%“?? nthEARL D Gt Féﬁa&ﬁqﬁf&he 1§ quid
poured into said container wthin said filtration tank. 12. A filtration
appar at us adaeferedided cthereinwheFErRV CONVEYATs I ipdyi gpRversf Fheer
pressurized liquid through the agitation tank as the filtration nediais
housed it tdel @gntatie@s wéhhksathel 1 gt i dwhichali Ibws duoitd the agipatssenri zed
by the filling of the filtration tank. 50 ABSTRACT A filtration
appar aldik QPRI Fdom ERBLBOWEF didlidwusesha hpbkiabpenihankhéeewhi ch
contam nated water is supplied, an agitation tank, and a screw conveyor
di spo | t U ' | | [ i QVi.dad o Kigl t iegn media is
houseﬁaﬁﬁ%ﬂégfgéﬁ?ékﬁ%éﬁ?g%i?gﬁiégﬁﬁ ?ﬁgﬁgo%ggiﬁgﬁb'%ﬁgﬁégitation t ank has
| at eral surface apeni.ngs,. | ower enj enl n the
e S R gt FL bR P BBl HRET

wnere
SCrew convey rétnat on ne as we

_agitation tank through the lateral surface door, which is open .

during a normal operating state, thereby performing filtration

within said agitation tank as well as in the filtration tank, and

during a cleansing operation, rotation of said screw conveyor

conveys the filtration media upwards, and discharges,said'media
as well as the coﬁtaminants separated thereffonlby the scruBbing

Haction from the upper opening into the filtration tank.
8. A'filtration apparatus as defined in c¢laim 7, wherein

"said contaminant expulsion means is provided with a backwash

nmechanism that discharges filtered or new clean water into the

filtfationtankthroughthefiltrationfloortocausethefiltration

‘media to be in a suspended state at the time when said lateral

'-sﬁrface door is closed in order for the screwiconvéyor to agitate
.the filtration media. |

9. A filtration apparatus as défined in either claim 7 or

58, wherein during the'rétation opefation of screw coﬁvgyor, the

lateral surface door is closed.

10, A filtration apparatus as defined in claim 7 wherein
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(contam nated water) is conveyed upward fromthe | ower ?Q?mbag§oogo t he
upper opening while being agitated. At the sane tineg, Iftration nedia
circul ates between the agitation tank and the container and is cleansed.
When cl eansing is conplete, a backwash water supply punp backwashes water,
and expel s contam nants separated and renoved fromthe filtration nedia

out 0§ai8906ﬂﬂétﬂiﬂ§ﬁtb¥x ﬁl@lBH' i@ R sP ik ﬂ-i%te.fﬁ’:m surface. doors . cl ose
| ateral surface openings by drive nmeans only during cleansing (agitation).
This struct ut %a'c'i%rra%sﬁéchg?lifs&nl Eflgtt'@fscﬁéf&es filtered or new clean
liguid into said filtration tank.through filtratibn floor at the
time when said lateral surface door is opened to open said lateral
- surface opening when sé.id agitation operation is completed; and
an overflow expulsion means for expelling the contaminants

which are caused to float in the surface layer of the water within

the filtration tank by the discharge of gsaid liquid by said backwash

mechanisn.

11. A filtration apparatus as defined in claim 7 wherein
said filtration media cleansing mechanism further comprises a
- retentionmeans for retaining the ligquid poured into said container

within said filtration tank.

12. A filtration apparatus as defined in claim 1 wherein
it is also possible to filter preésurized liguid through the

agitation tank as the filtration media is housed in the agitation

tank at all times;

said liquid being pressurized by the f£filling of the

filtration tank. .
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ABSTRACT

A filpgation apparatus comprising a container that houses

a .filtrati;’gi;‘,tank to which cont::aminat_ed water i:; supplied, an
agitation tank, and a screw conveyor disposed within said
agitation tank is provided. Filtration media is housed within
the agitation tank and the container. The agitation tank has
iateral surface openings, lower openings, and an upper opening,
When the screw conveyor rotates, filtration media as well as water
‘(contaminated water) is conveyed upv}ard from the lower openings
to .the upper opening while being agii:ated. At the game time,
filtration media circulates between the agitation tank and the
container .and is cleansed. When c¢leansing is complete, a
backwaéh water supply pump backwashes water, and expels
contaminants separated and removed from the filtration media out
of the container by an expulsion pump. Lateral surface doors
close lateral surface openings by drive means only' during

cleaneing {(agitation). This structure increases the filtration

area.
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