SPECI FI CATI ON WASHI NG APPARATUS AND O LY WATER SEPARATI ON DEVI CE
'AND FI LTRATI ON DEVI CE BEST SUI TED TO WASHI NG APPA32£%§Q chnical Field
The present invention relates to a washi ng appar at %8 an oily water
separation device and+a filtration device best suiteafplko washi ng
apparatus, and particularly to a washing apparatus suitab o wash a work
obt ai ned by a nmachining process such as a cutting process, a grinding
process and a press working, and to an oily water separation device and a
filtration device best suited tgpsorhicamseshi ng apparat us. Backgr ound
of the Invention Since cutting chips and machining oils are deposited
on a machined work, a process for renoving the cutting chips and the
machining oils through washing is inevitably perforned after the
wor k has been niaRHING.APPARATWSoMNENE TIONAATHR SEPASATHOM DENSRAE ng process,

fl eon, ethane, etc. are used as washing |iquids.
AND FILTRATION DEVICE BEST SUITED TO WASHING APPARATUS

Technical Field

The present.fnvention relates to a washing apparatus
and an oily water separation device and a filtration device ‘
best suited to the washfng apparatus, and particularly to a
washing apparatus suitable to wash a work.“obtained by a
machining process such as a cutting process, a grinding
process and a press working, and to an oily water separation
device and a filtration device best suited to such a washing

“apparatus.

Background of the Invention

Since cutting chips and machining oils are deposited on
a machined work, a process for removing the cutting chips
and the machining oils through washing is inevitably
performed after the work has been machined.

Conventionally, in such a washing process, fleon,
ethane, etc¢. are used as washing liquids.

Such washing 1liquids such as fleon and ethane are
excellent 1in their cleaning efficiency but may cause

environmental pol]ution, and therefore, their use will



Such washing liquids such as fleon and ethane are excellent in their
cleaning efficiency but my cause environnental pollution, and
therefore, their use will 1

inevitably be inhibited in the near future. For this reason, various
ki nds of washing |iquids have been proposed for use in place of fleon and
et hane and have been practically used. However, waste |iquids of nost of

the proposedneastigiy bedshihhiTRY WitnRentd GqwAuP! as they are after the
washi ng process, and a special dealer nust be retained for disposing the

waste |iquids asFemdhgkr r@dsonjasaesous kindherfevasieing 1ithedss hhas been a
problem that considerable expenses nmust be born and that public nuisance
may be causedennpsmppsedases.use in plRgre bhiGlaveaswn,etthhoeecaths hsgen desired
for a washing apparatus which can be adapted for washing a work w thout

usi ng fl eonbgenetieatd igal wiusiedut Hexengrotisitet §pesidst of wakdtitng ofi qui ds

whi ch involve the problemin their disposal. |n connection wth such a
washi ng appdn8t u’oRosEAewhdsingedhdu Wes PR FloPeahN AUy oAt &Y <EB4r ati on

devi ce operable to
P are after the washing process, and a special dealer must be

retained for disposihg the waste 1liquids as dindustrial
wastes. Therefore, there has been a problem | that
considerable expenses must be born and that public nuisance
may be caused in some cases.

For this reason, there has been desired for a washing
apparatus which can be adapted for washing a work Without
using fleon or ethane and without using other types of
washing liquids which involve the problem in their disposal.
In connection with such a washing apparatus, there has been
desired for an oily water separation device operable to
efficiently separate oily water after the washing process,
and there has been desired for an activated carbon
filtration device operable to provide ciean filtrate.

It is, accordingly, an object of the present invention
to provide a washing apparatus which is operable to
efficiently perform a washing process by using water, and
which permits the washing liquid to be used in a recycle
manner without being discharged to the outside as waste

liquid, and which brings reduction of the washing costs, and



efficiently separate oily water after the washing process, and there has
been desired for an activated carbon filtration device operable to
provide clean filtrate. It is, accordingly, an object of the present
invention to provide a washing apparatus which is operable to
efficiently performa washing process by using water, and which permts
the washing liquid to be used in a recycle nmanner w thout being discharged

to the outsiwgcRs Vst €inhititi dendi\bnwbhedn brplongst T@duahion wibitibe washi ng
costs, and 2 which can inhibit

envi ronment aluispoté uttitendamincthepadd.i ¢ nui sance attendant thereon. | t
is anot her object of the present invention to provide a washing apparatus
whi ch may inprovétthis washithey ebjéd eficytlioy pubsemint itaveyt wonti tely
removi ng the sludges or oils deposited on materials to be washed and to
reliably sepavade tehoaskhnyegpsradgeshdokl iyl dnprova edbh otdsdringt hr ough
both an inpinging action of high-pressurized washing liquid and an
i npi ngi ng actfif daTRITCH ibﬁesﬂﬁ@l"géagw ené iredkt @epay sng. the sludges or
oils deposited on materials to be washed and to reliably
separate the removed sludges and oils from each other
through both an impinging action of high-pressurized washing
1iquid and an impinging action of fine bubbles on the
materials. |
It is a further object of the present invention to
provide a washing apparatus which may minimize residual
sludges and oils in a bubbling section after removal and
separation by bubbles in the bubbling section.
It is a still further object of the present dnvention
to provide a washing apparatus in which removal of sludges
and separation of oily water 1is performed in a two-stage
manner so as to reliably and smoothly perform removal of the
sludges and séparation of the oily water and in which the
1ife of the washing apparatus is improved.
It is a still further object of the present invention
to provide a washing apparatus in which a washing process is
efficiently pérformed in two vessels including a first

bubbling vessel and a second bubbling vessel.

It 1is a still further object of the present invention



It is a further object of the present invention to provide a washing
apparatus which may mnimze residual sludges and oils in a bubbling
section after renoval and separation by bubbles in the bubbling section.
It is a still further object of the present invention to provide a washing
apparatus in which renoval of sludges and separation of oily water is
performed in a two-stage nmanner so as to reliably and snoothly perform
renoval of tihe psébwilizesaandivepateat isapaohtidre devliye watien and ibeswhi ch t he
life of the washing apparatus is inproved. It is a still further
obj ect of thaipeesenta waveimg anpatotysrovi de a washi ng apparatus in which a
washing process is efficiently performed in two vessels including a
first bubbling Vessel aaptih Jecbher POUBFF rf E8gseresent inyentiigng st |
further object of the present invention ] . ] _ 3
to provi de d® oPTViget ernseplar 48teh WOPrekichideMites bdst Whith tddeto a
washi ng appar at us, |, l]t is,a still fur{he,r 2 ect of the present
invention t5GPRFBYIYE °%4n0blY WakET €72 BFafh ]‘b‘ﬁ“g {’/i‘i?é'flﬂﬁ'“e\%i ch the
It 1is a still further object of the present 1invention
to provide an oily water separation device in which the
separation of o0ily water can be performed with excellent
accuracy.
It is a still further object of the present 1invention
to provide an oily water separation device in which the
separation capability of a coalescer is excellently
maintained so as to permit efficfent separation of oily
water.
It is a still further object of the present dinvention
to provide an oily water separation device which is simple
in construction.
It 1is a still further object of the present invention
to provide an oily water separation device in which washing
water can be effectively utilized without disposal.
It dis a still further object of the present dnvention
to provide an activated carbon filtration device which is
optimal for use with a washing apparatus.

It is a still further object of the present invention

to provide an activated carbon filtration device which may



separation of oily water can be efficiently perforned. It is a still
further object of the present invention to provide an oily water
separation device in which the separation of oily water can be perforned
wi th excellent accuracy. It is a still further object of the present
invention to provide an oily water separation device in which the
separation capability of a coalescer s excellently maintained so
as to perm obépinctlean Sadphnadic dhawtd dnryudingt sp. fine parficies 08t | |
further object of the present invention to provide an oily water
separation dédiikatethi RPN Jixslethn igomaen sderomy 2 f‘%’t‘”qt@é still
further object of the present invention to provide an oily water
separation ®&PFER%i n which washing water can be effectively utilized
wi t hout di sposal fur%hgrtﬁbject of the pr.esent

t

. Ié.'s a still f,
invention to prbbidé AnsGET SRrEIFCAPBRE (4T P8 PG <Bbyi LESUHIER i s
. pr O} . . .
optimal for t%sep%\}ﬁeaawﬂ? 191 8RPAALHSF 1 tratiohladyicd %Mér{) fygther -
obj ect of the present invention "to provide an activated carbon filtration
devi ce VWN CheﬁﬁXb]y preVent fine particles of activated carbon from
flowing out from the device by means of a filter.
It 1is a still further object of the present invention
to provide an activated carbon filtration device which
improves the degree of freedom in selection and design of a
supporting member for a filter and which 1is economic to
manufacture and efficient in use.
It 1is a still further object of the present invention
to provide an activated carbon filtration device in which a
filter can be easily and relijably mounted and in which fine

particles of activated carbon are re]iabjy prevented from

flowing out from the device.

Disclosure of the Invention

According to the present invention, there is provided a
washing apparatus comprising a bqu]ing wash section for
impinging bubbles in washing 1iquid to a material such as a
machined work to be washed so as to remove solids such as
siudges and oils adhered to the material to be washed, and a

sludge removal and oily water separation section for



obtain clean filtrate liquid including no fine particles of activated
carbon m xed therein when starting a filtration process. It is a
still further object of the present invention to provide an activated
carbon filtration device which may reliably prevent fine particles of
activated carbon from flowi ng out fromthe device by neans of a filter.

It is a still further object of the present invention to provide an
activated caehonifd | snatgeon cdevheer i flixed MRAVERe WaghaRGr aaqafiaf reedomin
sel ection and design of a supporting nmenber for a filter and which is
econom c toatnatud actbbl énq@nwhsaf Eect i@mt ahd fliseseparatingt oiiby awatet| furt her
obj ect of the present invention to provide an activated carbon filtration
devi ce i n whinchh@ wasihlingr1 teuwi dbetheasialsy Tagd igelid ajid sys edo it @ haitiei n whi ch
fine particles of activated carbon are reliably prevented from flow ng
out fromtheldege ceemovah sdidosai bty vRtene SWéh¥i@h sectigcdedrig to the
present invention, there is provided a washing apparatus conprising a
bubbl i ng wag8t4eeeqd ontPor thenpilAgt g bOBB? Y nvadshi i§ctidqui dfes a
material such as %T machi ped motf t% be washed so as to renove solids such
as sl udges dR8" BT 9Nadhet Bt 8T the NaPEF I (18 B Wlshel "nd Tt s udge

removal - and; Q4L HRLE"S1 RGRE d 11sS8iHdr to'He machined work

are removed by impinging the bubbles in the washing 1liquid,
the removal can be efficiently performed by using water as
the washing liquid. Additionally, since the washing 1liquid
passed through the sludge removal and oily water separation
section is returned to the initial bubbling wash section for
circulation, the washing liquid is not discharged to the
outside as waste water but is recycled.

Additionally, with this washing apparatus, it is
preferable that the bubbling wash section includes a washing
vessel for accommodatiﬁg the material to be washed, and an
aeration device for injecting the washing liquid mixed with
bubbles into the washing vessel through a bubble injecting
nozzle, the aeration device including a pump for pumping the
washing liquid into the bubble injection nozzle, and an air
suction valve connected to the pump on its suction side,
whereby the air supplied from the air suction valve is
converted into fine bubbles through a high~pressure mixing

operation at the pump and is injected together with the
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at the bubbling wash section and for separating oily water

removing sludges or the like mxed with the washing

washing liquid, the washing |iquid passed through the sludge re

i qui

in the

noval
al
esent
to the

d

and

oily water separation section being returned to the initi

bubbling wash section for circulation. Thus, with the pr

i nventi on, since the solids such as sludges and oils adhered

machi ned wowkish &tige neOYedatby ighppregisnge t hrenbibé| asibbnet hin jsethbng i qui d,
the renoval can be efficiently performed by using water as the washing

i qui d. Addinbizohal | Witsi bt tcheswastiing, | § Quiedthpasivedupht dglirohe sl udge
renoval and oily water separation section is returned to the ini
bubbl i ng waghesetin stictden v@lveulat iconveetrd iasni we | ifdue d budbbies
di scharged to the outside as waste water but is recycled.

Addi ti onal | yhroygh h thenh §9h-RESRFWEE Mdppag Rgsation 3t the PYiPef 8PAbl e t hat

h. ti i | udes, hi sel, for accomodati ng t he
Yoo ShusiSat SToserasrud ohibenben! s iabdh, e TR anening
liguid mxed with bybbles intp, the washin essel through a bubbl e
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to

01ls adhered to the material to be washed receives both the
impinging action of the high-pressure washing 1iquid and the
impinging action of the fine bubbles, so that the sludges
and o0ils are substantially completely removed from the
material to be washed, and in addition, the ;emoved sludges
and oils reliably rise .upwardly as the micro bubb]es rise.
Further, preferab]y, the bubbling wash section includes
as the washing vessel a bubbling vessel for receiving the
material to be washed and for performing the bubbling wash
operation, and a receptor vessel for receiving the upper
layer part of the washing 11quid in the bubbling vessel. A
liquid-surface absorbing device 1is disposed within the
receptor vessel for introducing the washing liquid received
by the receptor vessel in sequence, beginning with the upper
layer part of the washing Tiquid, 1into the sludge removal
and oily water separation section. With this construction,
the upper layer part in the bubbling vessel including the
sludges and oils risen fogether with the rising bubbles s

delivered 1o the receptor vessel. Also in the receptor

tial



washing liquid into the bubble injection nozzle, and an air suction valve
connected to the punp on its suction side, whereby the air supplied from
the air suction valve is converted into fine bubbles through a

hi gh-pressure m xing operation at the punp and is injected together with
t he 6 washing Iiquid at high
pressure fromthe bubble injection nozzle. Wth this construction, since
the air supplesed! frome t hestaing slitquian val weliisecahvdamnt edsequemcehe fine
bubbl es through the high-pressure m xing operation at the punp and is

i nj ected t odeghening tithhehevawhengl dvequpertat imtghthersdgdae eremogmi t he bubbl e
injection nozzle, the sludges and oils adhered to the material to be
washed receidfds Hbth tRéEer | shPidRgl ) a€Et &0 ofiat hehai dHapiessnfacdashi ng
liquid and the inpinging action of the fine bubbles, so that the sludges
and oils ar@bsapRitht i 4FYiConplBAfPrEenpVid@ f ot tWe Thdd i aliSto be
washed, and iﬁ_addi iqn, the renoved sl ud and oils reli

upwar dl y as €A&VEI o ‘Bubﬁ‘f“é‘se”FFset?eginm"g(li"isfrtf"heﬁheprEﬁéfglbﬁijﬁlf%f’%lesgubbl i ng
wash section Laghides 83,4 MS RSN NAVETSE! 3oPHRPIHNEgY eSSl he"
receiving t hé

and oily water separation section.

Furthermore, the sludge removal and oily water
separation section preferably includes a first sludge
removal and oily water separation section which utilizes the
filtration operation without pressurizing thé washing liquid
for removing the sludges, etc. and which utilizes the
spontaneous separation of the oily water by buoyancy, and a
second sludge removal and oily water separation section
which performs the removal of the sludges, etc. and which
performs the separation of the oily water by forced
filtration with the pressurized washing liquid. With this
construction, the removal of the sludges and the separation
of the oily water is roughly performed without pressuring
the washing 1liquid in the first sludge removal and oily
water separation section, and then +the removal of the
sludges and the separation of the oily waterl is precisely
performed with the pressurized washing liquid in the second

sludge removal and oily water separation section. With this

two-stage construction, the filter in the second sludge



material to be washed and for perform ng the bubbling wash operation, and
a receptor vessel for receiving the upper |ayer part of the washing liquid
in the bubbling vessel. A liquid-surface absorbing device is disposed
within the receptor vessel for introducing the washing liquid received by
t he receptor vessel in sequence, beginning with the upper |ayer part of
the washing liquid, into the sludge renoval and oily water separation

section. WtBnbydp %@n@séﬁgﬁt#a(i@r'séﬂ&@a@ﬁ’@@%e'c@)(@rﬁ A’ bel pidienkedbl i ng
vessel including the sludges and oils risen together with the rising

bubbl es is fdehi aereadetoitdaonecepion nyesiselcaudbs by B1bh@inECeptor

7 vessel, the washing liquid is delivered in sequence,
begi nning with the wogdédtidmyeprpéertabliynt the lbebbl ipeeseabvalf dhd oily

wat er separation section via the |iquid-surface absorbing device.

Ther ef ore, bubheindvashhngectioguitciydes gefl insdr bdbbiimg vesgrineed degi nni ng

wth the part thereof including sludges and oils in rich, to the

sl udge renmpV&FONARIPEN I WSS s¥bkhat ORI Wsctherpver-flow Fashdpdore, the

sludge renpval , and oi] wat er
9 liquid from th first bubbling vessel, and the receptor

vessel is adapted to receive the over-flow washing 1liquid
from the second bubbling vessel. With the bubbling vessel
thus including the first bubbling vessel and the second
bubbling vessel, the washing operation can be performed in a
two-stage manner such that, for example, the.first bubbling
vessel receiving clear returning water is utilized for a
finishing washing operation, while the second bubbling
vessel arranged on the downstream side of the first bubbling
vessel is utilized for a rough washing operation.

Further, according to the present invention, there s
provided an oily water separation device comprising a body
having an inlet of oily water to be separated, and an oil
outlet and a water outlet disposed on an upper side and a
lower side of the body for discharging oil components and
water components after separation, respectively, and a
hollow coalescer having therein an o01ily water passage
connected to the inlet of the oily water to be separated,
and a separated oil and water passage disposed between the

coalescer and a wall part of the body and in communication



separation
oily water

section preferably includes a first sl udge renoval

separation section which utilizes the filtration oper

ation

Wi t hout pressurizing the washing liquid for renoving the sludges, etc.

which utilizes the

and a second sludge renoval and oily water separation section which
perfornms the renoval of the sludges, etc. and which perforns the
separati on wath tte oaitl yutwat end e wateor aadief) Idor @ahaonthw t Bit e
pressurized washing liquid. Wth this construction, the renoval
sl udges andwhher sepercat eotersobtt thee dinllyt veeft éhei ¢iTyowghey jrerof othed w t hout
the washing liquid in the first sludge renoval and oily water
separation 94¢yi orpteanpassege phethemovaesedr tihesepinadges i t hél separati on
of the oily water is precisely perfornmed with the pressurized washing
liquid in tkemserrid 3nrddgeteenmaaroapat oitthyoush e sephl atdfontBecti on

pressuring

Wth this
8

t wo- stage construction, the filter _in the second sl ud

of the

. : ! e
copbeififll: afbd dtheyedRtPagEphion 8! stLtPirgN 1489 e H‘gvent ed

o0 o CSERAYEAS R TRY AR SR e 89 50 0on

of the 0il and water cohponents separated by the coalescer.
With this construction, since the rising flow is imparted to
the oil and water components separated by the coalescer, the
separated fine o011 particles positively rise without
depending on their buogyancy.

Preferably, the partition wall has a substantially
cylindrical configuration surrounding the qoa1escer and has
an upper end determined at substantially the same height as
an upper end of the coalescer. With this construction, the
separated oil/water may be risen to the height of the upper
end of the coalescer.

Further, according to the present invention, there is
provided an oily water separation device comprising a body
having an inlet of oily water to be separated, and an oil
outlet and a watér outlet disposed on an upper side and a
lower side of the body for discharging oil components and
water components after separatioh, respectively; a hollow
coalescer having therein an oily water passage connected to

the inlet of the oily water to be separated; and a separated
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spont aneous separation of the oily water by buoyancy,



bubbl i ng wash section includes a first bubbling vessel and a second
bubbl i ng vessel which receives the over-flow washing liquid fromthe first
bubbl i ng vessel, and the receptor vessel is adapted to receive the
over-flow washing liquid fromthe second bubbling vessel. Wth the
bubbl i ng vessel thus including the first bubbling vessel and the second
bubbl i ng vessel, the washi ng operation can be perforned in a two-stage

manner such ot1|1|atancf a texapdd uget Bes Jdskedt bdualahi Bge doeIESter @G®I VaNg cl ear
returning water is utilized for a finishing washing operation, while the

second bubblwiang peEstsebfatiiangagd ond tihecomwnsicaedon siwdeéhoftieheofiil r st
bubbling wvessel is utilized for a rough washi ng operati on. Furt her,
accordi ng t eouthet preasiethe i watemt potlett,hepettiad tpeowildedwabewni Iwhivht er
separation device conprising a body having an inlet of oily water to be
separ ated, @®mdeanh citl tbet!wtledndinte waeeri Qutvader dipppcsee of athapper side
and a |ower side of the body for discharging oil components and water
conponents C&pf é?cerseﬁar at§rwatedesidet i 0Bl y compotents  AbH | owatebal escer
having therein an pas connected to,the inlet of the

oi ly wat er f@mB%“§§ﬁhF5¥@&”‘aaHH]b ﬁﬁgaE%HQSFFraﬁ@eﬁﬁf%r p§§§ége di sposed

8et ween thewa R%irlxéascd%r\nggdna p‘@%l/lidéjd’i for 1ntroduc1na/ %gghl rr\]g Cqmmnl cation

into the separated oil and water passage, and passing the
washing 1liquid thorough the coalescer in a dirvection
opposite to the direction for separation of the oily water,
and thereafter discharging the washing liquid to the outside
of the body via the oily water passage. With this
construction, emulsion-like oils, etc. which may cause
clogging of the coalescer can be removed from the coalescer
by the back-washing process.

The back-washing device may preferably include a back-
-washing water supply pipe connected to the water outlet of
the body, and a back-washing water discharge pipe connected
to the inlet of the oily water, so that the back-washing can
be performed by utilizing the water outlet and the inlet of
the oily water which are originally provided on the body.

Further, preferably, the back-washing water supply pipe
is connected to an outlet side of a separate oily water
separation tank via a pump, and the back-washing water

discharging pipe is connected to the inlet side of the oily

11



with the oil outlet and the water outlet, so that the oily water which
enters at the inlet of the oily water into the oily water passage of the
coal escer is separated into oil conponents and water conponents through a
wal | of the coalescer, and wherein a partition wall is provided in the
separated oil and water passage for producing a rising flow of the oil and
wat er conponents separated by the coalescer. Wth this construction, since

the rising fa@wri Seddraanbedtdrk, tHetmitl tRObIRLREsICGOPREEE S Separ at ed by
the coal escer, the separated fine oil particles positively rise

Wi t hout dependpegfomedhei th Heybaek-washing wateteralcplatée paritieti on wal l
has a substantially «cylindrical configuration surrounding the coal escer
and has an tmepebadnovadeteg mwaddrats pubsf dext ibal | yhe hesepanetdeioghy as an
upper end of the coalescer. Wth this construction, the separated

oi | /water nugtbe sémentionttinkhei ght of the upper end of the coal escer.
Further, according to the present invention, there is provided an oily

wat er separ at i onAgRAriddagcbmties PAgS &l thdayen Havi nghene 18l BECOWKdedi By water to
be separated and an oil _outlet and a water outl|et disposed on an upper

side and a P&ﬁé?tgvhedSY’ﬁ%ehﬂﬁa?gFH?’HFE%%aFQTR@’OPP cthUﬁ@HPE and

ret e oot ] L SEOBE ML CTACEL S en® MRbLRH oqalgeoer having
comprising a filter disposed on a filtrate flow-out side
within the tubular body and permitting the filtrate to pass
therethrough .but preventing the filtration material from
passing therethrough, a support member aﬁutting on the
filter on the filtrate flow-out side thereof and supporting
the filter within the tubular body along an inner
circumferential wall of the tubular body, and a filter
groove formed by the outer periphery of the support member
and the inner peripheral surface of the tubular body, the
filter groove being covered by the outer periphery of the
filter.

With the filter groove thus covered by the outer
periphery of the filter, no gap is produced between the
inner peripheral surface of the tubular body and the filter.
Thus, the filter groove, more specifically, the outer
periﬁhery of the support member and the inner peripheral
surface of the cylindrical body are covered by the outer

periphery of the filter in such a manner that the filter

12



the inlet of the oily water to be separated; and a separated

10 oil and water passage di sposed between the coal escer and a
wal | part of the body and in comrunication with the oil outlet and the
water outlet, so that the oily water which enters at the inlet into the
oily water passage of the coalescer is separated into oil conponents
and wat er conponents through a wall of the coal escer, wherein a back-
washi ng deviexeends proldeded ¢artiical rwediciahgngvashiengitdequi deriptteratthe
separated oil and water passage, and passing the washing liquid thorough
the coal escarface o tdertotulen boppospt ehato thhectiatdeni odf f @apsepar ati on
of the oily water, and thereafter discharging the washing liquid to the
out si de of betth'ée“b’ﬁth inppw parigheedl ypurfiacerof phsshigullar begx wnd this
construction, enulsion-like oils, etc. which may cause clog ing of the
coal escer calevefi EHivedan rimprréesind. esE%‘Fthed”y Phe \b‘d”élk‘ﬁwa% ﬁ%epr ocess.

D ek g e Y B8 B e b 5, RePBE, HRBL Bl S g
vat er discfmyﬂ%% p'%ﬁ% ?0998$t5¥1c105e]y fitted on the inner peripheral
surface of the tubular body. Further, the filter may not
cause displacement when the activated carbon is charged, and
the filter is reliably put in place through charging of the
activated carbon into the groove portion. The configuration
of the filter groove portion may be of substantially V-
shaped configurafion with the outer periphery of the support
member being configurated as an inclined plate which is
oriented toward the inner peripheral surface of the tubular
body and which is inclined in a flow-out direction of the
filtrate 1iquid so as to form substantially V-shaped groove
between the inner peripheral wall of the c¢ylindrical body
and the outer periphery of the support member. Otherwise,
the groove configuration may be of U-shaped configuration or
of rectangular configuration. The groove configuration may
be selectively determined, with due consideration of the
facility of covering by the filter, etc.
This filtration device is intended to prevent the fine

particles of activated carbon from flowing out of the

device, and the device includes at Tleast the activated
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tothe inlet of the oily water, so that the back-washing can be perforned
by utilizing the water outlet and the inlet of the oily water which are
originally provided on the body. Further, preferably, the
back-washi ng water supply pipe 1is connected to an outlet side of a
separate oily water separation tank via a punp, and the back-washi ng water
di scharging pipe is ¢onnected to the inlet side of the oily

wat er separ addr®dnt akihesd it bad t fonendolianas g vk PCaES dedfice benager f or med
wi th the back-washing water circulated while the back-washing water is
purified by d¢drtadepaifatereat| lyindraf ef i Stepdni a intetrdaks . According to
the present invention, there is provided a filtration device having
activated carbohurbher,fi latwdtirmln ofreft Frtieab may diespoekds wliehi nasa
filtration t ubul ar body, n?r|5|ng a filter disposed on a filtrate
fl ow out si deéeyni Eap rPYteHéntuHLﬁ &l borfioanda peridilt fromy tfHewing t roatte to pass
t heret hrough but preventing the filtration material from passing

t her et hr oughPUta §BpﬂRﬁtprﬁéﬁﬁbrtmﬁbufl?ﬁﬁ}eoﬁr?Wu?asﬁﬂPQertmfﬁegh%Pqﬁm ‘trate

R R R A R PR A O L
filter wool, absorbent cotton, woven or knitted fabric of natural
or synthetic fibers, bapers, etc.

In ) addition, preferably, the filtration device
includes alprotrUSion provided on the outer periphery of
the support member and oriented in a flow-in direction of
the filtrate, so that the filter groove is formed by the
outer; periphery of the protrusion and the inner peripheral
surface of the tubular body. With the provision of the
protrusion, the state where the filter is engaged by the
protrusion can be attained, so that the filter groove can be
reliably covered by the filter. Further, if the protrusion
is covered by a flexible filter, the filter may be prevented
from displacement or breakage, so that the filter can be

uniformly spread.

The filter groove or the outer periphery of the support
member and the inner surface of the tubular body are
reqdired to be covered by the outer periphery of the filter.

Thus, 1if the filter groove is not covered by the filter,

fine particles 7Jocated within the filter groove would

14



groove forned by the outer periphery of the support nenber and the inner
peri pheral surface of the tubular body, the filter groove being covered by
the outer periphery of the filter. Wth the filter groove thus
covered by the outer periphery of the filter, no gap is produced
between the inner peripheral surface of the tubular body and the filter.
Thus, the filter groove, nore specifically, the outer periphery of
t he support pemnbienyanse t meveanar fpewi hertabetisar wdce ofhet héitytdtedri cal
body are covered by the outer periphery of the filter in such a manner
that the filtlerough a gap between the support member and the dubeleds |ike a
vertical wall along the inner peripheral surface of the tubular body, so
that the crekadyonrothepugh bee waPRorhenambgsr peri pheral surface of the
tubul ar body and_ the filter can be Prevented Furt her, §% virtue of the
o

groove confi gur atPoRddtHens i reerrndin *t?eor”éFraFtﬁ‘VPEBF%boF‘ Af tH& the
filter is close fitted t he i nner phe urface of t t ubul ar
body. F_urtheri° J[e eMFThg7a %Hﬁ "Hk?tr PRG ra| st ]cé’l’?eﬁl?evﬁ‘r‘ Pﬁeb%jgvtl vat ed
carbon 1S SNArgedneanthyetdg Tl UGE b e AblYCU il PASe DY aye"

extending as a vertical wall along the inner peripheral
surface of the body, the filter can bg closely fitted on the
inner peripheral wall of the tubular body by the activated
carbon to be charged.

Further, if a filter having a size slightly smaller
than the filter spread like a vertical wall is laid on the
latter, the filter of the upper 1ayer side may force the
filter of the 1lower layer side to be reliably closely
fitted on .the inner peripheral wall of the tubular body.
When the activated carbon is charged in this state, the
filter of the lower layer side may be further reliably
closely fitted on the inner peripheral surface of the
tubular body.

Thus, by covering the entire fiiter groove by the
filter, no gap s 6reated between the inner peripheral
surface of the tubular body and the filter while preventing
the filter from displacement when the activated carbon s
charged.

The support member 1is in abutment on the filtrate flow-
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activated carbon into the groove portion. The configuration of the filter
groove portion may be of substantially V- shaped configuration with the
outer periphery of the support nenber being configurated as an inclined
plate which is oriented toward the inner peripheral surface of the tubular
body and which is inclined in a flowout direction of the filtrate liquid
so as to formsubstantially V-shaped groove between the inner peripheral
wal | of the awptl shideicfalthleoflyl teandst tesaribed gpeviephed yserokst te UPport
menber . Q herwi se, the groove configuration nmay be of U shaped
confi gur at i oriveor fibten dot anpadetecopifdlgueait tm wiheingr dbee Bonfliagur ati on
may be selectively determned, with due consideration of the facility of
covering by RHY fiPrertheedpner periphgrals sprfans 67 Bes/it¢@Uiar ikid¥nded to
prevent the fine articles_of actjvated carbon fromf]ow ng out of the
devi ce, and the a%gﬁ"%fé’riemcl‘ﬁaté‘ﬁ ' t&daditsehe ifcPPhat Eid and™is not
13 rbon.as the filtratjon terial .. ver, t{e devi ce may
cont ai n i £ AR Cichd B PTE S FOR ek oFrai e i1 BMEAGh: mere o, ki e
of filters rgﬂﬁ b?thQQ1%§atéE¥iquia§ the support member must have a
configuration analogous to the configuration of interior of
the tubular body and must have a part permitting passage of
the filtrate liquid.
If the filter itself is rigid, the support member may
be disposed along the inner peripheral surface of the body
such that the filter is held only at its outer peripheral
portion.
In addition, the support member may serve to prevent
passage of the fine particles at the outer side of the
filter and to permit the passage of the filtrate only at the
central side of the filter.
Further, preferably, the filter is made of non-woven
fabric, the'support member is in abutment on the non-woven
fabric and has a smaller size than the configuration of the
interior of the tubular body, and the support member
includes a plate member for permitting the filtrate to flow
therethrough and a plate support member for supporting the

plate member at the central side of the tubular body. The

plate support member has a protrusion formed on the outer
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t hey can prevent the filtration material fromflow ng out but do not
prevent the filtrate from passing therethrough. Such filters may be those
made of non-woven fabric, glass wool, absorbent cotton, woven or knitted
fabric of natural or synthetic fibers, papers, etc. In addition
preferably, the filtration device includes a protrusion provided on
the outer periphery of  the support nenber and oriented in a flowin

direction ofpertiprefy lthiedber &R bRdéntlee tbhdierihgr PPOMEaites f PgwrRGtBY the
outer periphery of the protrusion and the inner peripheral surface of the

tubul ar bodyir¥tthori,ngoprhyt ihent ftdrhgropyoticusbomed biyetsd ateitehere the
filter is engaged by the protrusion can be attained, so that the filter
groove can lperipkéryabl pfcovter egdrbyrdsienf i ader theur tdrer, pértgherpnotrusi on
is covered by a flexible filter, the filter may be prevented from

di spl acenentsuaifabe ealfagéhe stubtuiat bdy.fi Fhey, dan beonsdritfidbing y tdpr ead.

The filter groove or the outer periphery of the support menber and the

i nner surf ac&'PePr HeembgBul mrcombdya tira of eqjui ued 1t oumherc of epenbey. t he out er

peri phery of the_filter Thus, if the filter groove is not covered by the
filter, fi r‘?é'epBFi'f%l’"@gb%ccét“eée\/\ﬁh‘laﬁ]t/h'ée‘fq I Péf” br dsveosblhle to

14
design with due consideration of the strength and the

filtration efficiency.

Further, preferably, the filtration device includes a
1id detachable from the tubu]af body, and an annular recess
is formed on an inner peripheral portion of én upper end of
the tubular body so as to receive a seal ring for sealing
between the tubular body and the 1id. The filter includes a
filter member having an outer djameter greater than the
inner diameter of the filtration tubular body. The outer
diameter of the annular recess is determined substantially
equal to the diameter of the filter member, so that a
peripheral portion of the filter member can be brought into
engagement with the annular recess when the seal ring 1is
removed.

The present invention will become more fully apparent
from the <c¢laims and the description as it proceeds in

connection with the drawings.

Brief Description of the Drawings
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possi bly be noved to flow out together with the filtrate through a gap

bet ween the support nenber and the tubular body or through the support
menber . In addition, not only the outer peripheral side of the

hol der nenber, the inner peripheral wall of the tubular body nust be
covered by the filter since, with the filter extending as a vertical
wal | along the inner peripheral surface of the body, the filter can be
closely fitted onrd.he1 i noera penemdigical isaldf othé heoviewbul arwasadygby t he
activated carbon to be charged. Further, if a filter having a size
slightly smalplperatushanmctbteding t &0 sfrieat ¢mtod imeverdfi chhe walrlesiest| ai d on
the latter, the filter of the upper |layer side may force the filter of
the | ower |dypeentiatg to be reliably closely fitted on the inner peripheral
wal | of the tubular body. Wen the activated carbon is charged in this
state, the filte¥G.of2 tihed VRdricihys@ctdpae! wdgwbel faubupelinel wabhy cl osel y

fitted on the inner perlgheral surface of the tubular body Thus, by
covering t héeshi o éndj pt Birsigsopdee repgvat Had f’ﬂlfé“rateﬁoswalté%reat ed
bet ween the inner perl heral . surface of the tubul ody and the filter
while preverffhy® tHe FFI‘l’aesr“’f‘Po?ﬁ&ﬁ@ﬁFécWﬂt e @ activated carbon is

char ged. FIG. 3 is a sectional view of an automatic air suction

valve shown in FIG. 2;

FIG. 4 is a side view of an impeller incorporated into
a volute pump shown in FIG. 2;

FIG. 5 1is a piping diagram of a second sludge removal
and oily water separation_section shown in FIG. 1:

FIG. 6 1is a vertical sectional view of a washing
apparatus according to a second embodiment of the present
invention;

FIG. 7 is a vertical sectional view of an oily water
separation device for use in the washing apparatus;

FIG. 8 1is a schematic view of the overall washing
apparatus incorporating an oily water separation device
according to another embodiment of the present invention;

FIG. 9 1is a vertical sectional view of a bubbling
washing section and a first studge removal and o01ily water
separation section of the washing apparatus shown in FIG. 8;

FIG. 10 is a vertical sectional view of the oily water

separation device;
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The support nmenber is in abutnment on the filtrate flow

out side of the filter as described above and serves to hold
the filter in a predeterm ned position within the tubular body al ong the
i nner peripheral surface of the tubul ar body. Therefore, if the
filter itself is not rigid and is not durable to the pressure applied from
the filtration material and thé filtrate |iquid, the support nenber nust
have a configuFesi an asah agipuagt @idgr@ancenfd geecahd o uabei Nt@arovan of the
tubul ar body and nust have a part permtting passage of the filtrate

l'i quid. andl f of he wWatketreseparadlién isectiign dindliod isgupper o ihpnbartemay be
di sposed al ong the inner peripheral surface of the body such that the
filter is helegavatiomideviice put er peripheral portion. I n addition,

the support nenber may serve to prevent passage of the fine particles at
the outer side ofl§he 1Rili®r aan¥iew paruttrati@dpatsagetailthetheltrate
only at the <central side of the filter. Further, preferably, the
filter is nEd®sS&FUGiP Wo@Em@N upper portion and a lower portion of a

filtration apparatus according to an embodiment of the
present invention;

FIG. 13 1is a view showing the overall filtration
device; |

FIG. 14 s a view showing another embodiment of a
filtration material receiving portion;

FIG. 15 is a view showing a further embodiment of the
filtration material receiving portion;

FIG. 16 1is a view of the construction of an upper
portion of a filtration device of another embodiment;

FIGS. 17(a), FIG. 17(b) and FIG. 17(c) are views
showing steps in sequence of positidning a lTower non-woven
fabric on the bottom of a tubular body of the filtration
device shown in FIG. 16; and

FIG. 18 is a view showing the construction of a lower

portion of the conventional filtration device.

Best Modes of Embodying the Invention

A washing apparatus according to a first embodiment of

the present invention will now be explained with reference
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fabric, the support nmenber is in abutnment on the non-woven fabric and has
a smaller size than the configuration of the interior of the tubular
body, and the support nenber includes a plate nenber for permtting
the filtrate to flow therethrough and a plate support nenber for
supporting the plate nmenber at the central side of the tubular body.

The plate support nenber has a protrusion fornmed on the outer

16 to PEGS.phery $§ hermpef cdndior tendtadct ovwared t hre f idashahg fl owinto
direction, so that the filter groove is forned by the outer periphery of
the protrusipparatuwd isheshdwandn FYErilphasdl thsurdashengofapparatusbul ar
body. Thus, by constituting the support nenber in conbination of a

pl ural nunbeomnpfinentaebsbbl trigewpbatsecidober foanréee vdingablnadhdindd and it is
possible to design with due consideration of the strength and the-
filtration epfkci@ntyor performing ewaspied ayrabeys tr@ughl thubbildnddevi ce

includes a |id detachable fromthe tubular body, and an annular recess 1is
formed on afsi Khtl BSelrphiinad béF‘i’i’oﬁ A Sdﬁﬁéi’ EHeVef 2%%he otiiBul ar body

so as to recelve a seal ring foE sea
ater separation ~ sectio

2 ?gr removing solids such as
sludges contained 1in washing liquid (water or hot water)
utilized in the bubbling wash section 1 and for subsequently
separating the oily water; a second sludge removal and o0ily
water separation section 3 for further removing smaller
sludges and for further precisely separating the oily water;
and an activated carbon filtration section 4 for clarifying
the washing 1iquid used in the bubbling wash section 1 by
means of activated carbon. Here, the washing liquid passed
through the second sludge removal and oily water separation
section 3 is returned to the initial bubbling wash section
1, so that a circulation path of bubbling wash section 1 -
first sludge removal and oily water separating section 2 -
second sludge removal and oily water separating section 3 -
bubbling wash section 1 is formed.

The bubbling wash section 1 and the first sludge
removal and oily water separation section 2 are shown 1in
detail in FIG. 2. Firstly, an explanation will be made in
connection with the bubbling wash section 1. The bubbling

wash section 1 is constituted mainly of a washing vessel 5
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bet ween the tubular body and the Iid. The filter includes a filter menber
havi ng an outer dianeter greater than the inner dianmeter of the
filtration tubul ar body. The outer dianeter of the annular recess is
determ ned substantially equal to the dianeter of the filter menber,
so that a peripheral portion of the filter nmenber can be brought into
engagenent with the annul ar recess when the seal ring is renoved.

The presentfornvestdioringi the bocbhneambee dendtyionageparcent 6 f¢iomosede cl ai ns
and the description as it proceeds in connection with the draw ngs.
Bri ef Descrmﬁﬂpbnt&ﬁ ma§é1myEM35ﬁg§ The washing vessel 5 includes]¥

FIG 1 is a schematic view of the overal mashlng apparatus according to a
first enbodi®NERT 178 "teﬁéebr%sfé‘ﬁt‘"e?%\)’éﬁﬂl b work to hegwashed apdyapt | cal
sectional view of wash  section ag afir t sl o‘a‘}ﬁ r rmval and

i ng
oily water §<¥65r5}q"bnﬁl‘§\éb‘1|SﬁCSPVVWe Y83t g appRidt ﬁg s ‘FIG 1;

bubbling vessel 7 by means of a partition wall 8.

A bubble injection nozzle 10 is disposed at the bottom
of the bubbling vessel 7 and is connected to the aeration
device 6. The aeration device 6 forms a mixed flow of the
washing 1liquid and fine bubbles as will be explained later
and the mixed flow is injected from the bubble injection
nozzle 10 so as to be impinged on the work; so0 that the
sludges, o0ils, etc. adhered to the work surfacg rise
together with the bubbles, to reach the uppef layer part in
the bubb]ing vessel 7. Here, by means of the above
described circulation path, the washing 1iquid.returned from
the second sludge removal and oily water separation section
3 is continuously supplied to the bubbling vessel 7, so that
the sludges, oils, etc. risen ifogether with the bubbles to
the upper layer part of the bubb]ing vessel 7 are flown over
the partition wall 8 into the over-flow 1liquid receiving
vessel 9 together with the washing liquid.

A liquid-surface absorbing device 11 is disposed within
the over-flow 1liquid receiv1hg vessel 9 and includes a
vertical flow channel 1la formed therein and having an open

upper end. A pipeline 12 is connected to the Tower portion
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FIG 3 is a sectional view of an automatic air suction valve shown in FIG

2;

punp shown in FIG 2;

FIG 4 is a side view of an inpeller incorporated into
FIG 5 is a piping diagramof a second sl udge

removal and oily water separation section shown in FIG 1:
a vertical sectional view of a washing apparatus according to a
enbodi nent of the present invention; FIG 7 is a vertica

a vol ute

FIG 6 is
second
secti onal

vi ew of an ofl ytheat ériquséparrdbcon adbevrcend odeusee | ilt hendvashitagdappar at us;

FI G

8

is a schematic view of the overall washing apparatus

i ncor por at i igrewgtoi lywaht exf $bparvari-dhoweviqudd erasdvdntig vessghot her
enbodi nent of the present invention; FIG 9 is a vertical sectiona
view of a bdpbeindie wAdntthg19d8e inamodal & d i PA1Y sINAdGE r ERSVAL 19hd oi ly

wat er

FIG 10 is A°GEIN @al seelhtatohhe WAsdnef

18

separation section of the washi n%gi apparatus shown in FIG, 8;

Hed dof 194 Wt dP¥nwadfd¥at idn devi ce;

the channlélleilallisl %ugpﬂe%l rtlg ‘Ejl%eaqri%g]c Os]c]u%g%eggrpodvaﬁl ugﬁjg renoval

0oily water separation section 2 via the pipeline 12. Here,
the 1liquid-surface absorbing device 11 is constructed such
that the position of the upper end of the channel 1lla is
variable in a vertical direction and is known as a brand
name "UP-DOWN SKIMMER®.

The aeration device 6 will now be explained. The
aeration device 6 includes a volute pump 14 which has a
suction side connected to the bottom of the over-flow liquid
receiving vessel 9 via a pipeline 13A and which has a
discharge side connected to the bubble injection nozzle 10
via a pipeline 13B, and an automatic air suction valve 15
located on a part of the pipeline 13A adjacent the volute
pump 14 or at a position adjacent the volute pump 14 on the
upstream side thereof. The volute pump 14 as well as its

drive motor 16 is fixed to the Tower portion of the bubbling

wash section 1 and serves to pump the relatively <clean

washing liquid existing on the bottom side of the over-flow
Tiquid receiving vessel 9 and to atomize the air supplied
from the automatic air suction valve 15 so as to deliver the

atomized air to the bubble 1njection'nozz1e 10 together with
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and oily water separation section including the oily water separation

devi ce; FIG 12 is a view illustrating in detail t he
construction of an upper portion and a |lower portion of a filtration
apparatus according to an enbodi nent of the present invention; FI G
13 is a view showi ng the overall filtration device; FIG 14 is a

vi ew show ng anot her enbodi nent of a filtration material receiving
portion; the Wa$hingl®ig$id view showi ng a further enbodi ment of the
filtration material receiving portion; FIG 16 is a view of the
construction of Tharutdpperc afor fuonioaf valvd [16r &t i amsdevcosd ofsuanot her
enbodi nent ; FIGS. 17(a),. FIG 17(b) and FIG 17(c) are views

showi ng st epdatn geguengéndfragosi¢i dhengia 1soneutammti-iseVen sftabiyc on the
bottom of a tubular body of the filtration device shown in FIG 16; and
FIG 18 is a&avpbaingtowingesnestdvastafusbe ohisshangé awemuntpoftdmontbe t he

conventional filtration device. Best Modes of Enbodying the |nvention
A washi ng aparht uPudecolth ngdnfothe fMiad¥e Enbdareerfrades tHe psasent
invention will now be explained with reference .

19 consiruction as disclosed 1in Japanese Utility Model

Publication No. 57-47439 in the name of.the same applicant
as the present application. More specifically, as shown in
FIG. 3, the automatic air suction valve 15 includes a
liquid-pressure introducing inlet 17 which is connected to
the discharge side of the volute pump 14 for introducing a
part of the discharged washing liquid into a valve body 16;
an air inlet 19 for introducing the air from the outside via
an adjustable valve mechanism 18; and an air outlet 21 in
communication with the air inlet 19 via a piston valve 20.
The air outiet 21 is connected to the pipeline 13A of the
suction side. The piston valve 20 is normally biased by a
spring 22 in a direction to interrupt communication between
the air 1inlet 19 and the air outlet 21, and a pressure
receiving surface 23 is formed on the piston valve 20 for
receiving the liquid pressure which is introduced from the
liquid-pressure introducing inlet 17. With this
construction, the piston valve 20 is 1lifted against the
spring 22 in response to the 1iquid pressure applied to the

pressure receiving surface 23, so that the communication
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to FIGS. 1 to 5. The overall construction of the washing apparatus is
shown in FIG 1, and the washing apparatus conprises a bubbling wash
section 1 for receiving a machined work and for perform ng a washi ng
process through bubbling as will be explained later; a first sludge
removal and oily water separation section 2 for renoving solids such as
sl udges contained in washing liquid (water or hot water) utilized in the

bubbl i ng wagheseadtaRed agud f akir siisequenirdy théepar abutget heioi iy water; a
second sludge renpval and oily water separation section 3 for further
renovi ng snmehtesasesi udgesthartd theramount hef apreto sed yindepdued ndnthe oily
wat er; and an activated carbon filtration section 4 for clarifying the
washi ng |iqihd pibed ine 13 isubbérergedash section 1 by neans of activated
carbon. Here, the washing liquid passed through the second sludge renoval
and oily water sHEpparafironintsedu¢esh dnte e pipetineo LA& jfmom akh®ubbl i ng
wash section 1, so that a circulation path of bubbling wash section 1 -
first sludg@Uiehlvial sdnasusitiignued e dephs atithgdeead i1gRo othe vedebad sl udge
renoval and oily water se aratigg section 3 - bubblingémash section 1 is
o

f or med. PURRe fubBPEnY Shash i Ecttfen Y23HA%t nb1 %4 Tdst Wt lidge *Fenoval and

ol ly water %%83{%\'&3‘ qu,Seé:rH (%ReZa%rQlSSQQ(\)I%ZieQ by the volute pump 14
and is delivered to the bubble injection nozzle 10 together
with the washing 1iquid as described above. In this volute
pump 14, an impeller 24 shown in FIG. 4 1is incorporated.
The impeller 24 has the same construction as the impeller
disclosed 1in Japanese Patent Application No. 1-269588
(Japanese Laid-Open Patent Publication No. 3-130598) in the
name of the same applicant as the present application. More
specifically, the impeller 24 has a basic construction in
whicﬁ a p]ura]iiy of vanes 27 are formed on one side of a
main plate 26 having a centrally positioned boss 25. The
vanes 27 extend in an axial direction of the boss 25 and
are equally spaced from each other in a circumferential
direction. Fluid channels 28 are formed between each of the
vanes 27, and each fluid channel 28 has a width gradually
decreasing in a direction toward the 6uter periphery of the
main plate 26, beginning from the position around the boss
25. Each of the vanes 27 has a uniform thickness in the

circumferential direction except a part adjacent the boss
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det ai |

t he bubbling wash section 1. The bubbling wash

in FIG 2. Firstly, an explanation will be nmade in connection with
section 1 is constituted

mai nly of a washing vessel 5 20
for receiving the work, and an aeration device 6 di sposed belowthe
washi ng vessel 5. The washing vessel 5 includes a bubbling vessel

receiving the work to be washed and an

separat ed fr2om t hee tlskheny ofedBelparthy f newnhs vofie 2 hadiresn whkl
A bubbl e injection nozzle 10 is disposed at the bottom of the bubbling

vessel

forms a mixed flow of the

expl ai ned | at'@¢e %ﬁa‘Pﬁetb?%E&’Fl

nozzl e
oils,
bubbles
Her e,

liquid ret UH'H:‘B%J?M’%&H@ 5HGHR, SLRAQRe" RITY GhaoDtk QeleYcYRI&S Jgparation

section

7 andoiss Edrifcreases o”‘t ﬁeda@?Céﬂpantowﬁ tee @osPhédaer dthiuSm devi ce 6

I d
eto. Vsaﬁaﬁi%@ 6'\”?%12’%35?%&65@@%%%?0% t%wagatfq f*:ﬁ the’
h I )
bytoﬁ%$q§ or ¥g éﬂgvé?aﬁp €r|b@b tpgé ?at ohggaﬁ%ﬁsfﬁg washi ng

%bé quid and fine bubbles as w |
nne

the volute pump 24 are improved. These advantages are
further enhanced by the special determination of the
thickness of each vane 27 as described above since the
washing liquid may smoothly flow into the ar?a'between each
of the vanes 27.

As described above, with this embodiment, by virtue of
combination of the automatic air suction valve 15 which is
operable to automatically stably maintain the air mixing
ratio and the volute pump 14 which is excellent in the head
and the efficiency, the aﬁr is mixed within the volute
chamber at high pressure (3 - 5 Kg/cmz) so as to be atomized
(a few micron, about 0.2 or 0.3 mm) and is injected from the
bubble injection nozzle 10 at high pressure while the
atomized condition is stably maintained.

The air thus atomized and injected at high pressure
provides a substantial effect for removing the sludges and
oils when impinged on the work, and can effectively convey
the removed sludges and oils when they are raised by their

buoyancy. The upper 1layer part of the washing 1liquid
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over-flow liquid receiving vessel

8.
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3 is continuously supplied to the bubbling vessel 7, so that the sl udges,
oils, etc. risen together with the bubbles to the upper |ayer part of the
bubbl i ng vessel 7 are flown over the partition wall 8 into the over-flow
liquid receiving vessel 9 together with the washing |iquid. A
| i qui d-surface absorbing device 11 is disposed within the over-flow |iquid
recei ving vessel 9 and includes a vertical flow channel 1l1la forned therein
and havi ng dacodp&img Uppers RiddesAad pahk nea dls2di By cireneotuesh dso trhewl ower
portion ) 21 of the liquid-surface
absor bi ng dewitce tie andeexti@wds1 iquidougbe tv ingl | vefsalhedovererf | dtel i qui d
receiving vessel 9 into the first sludge renoval and oily water separation
section 2, aorthhion welhaShiang Eheuirgefr| bavarg padtnitartdey ver-tfhewchannel
1la is supplied to the first sludge renmoval and oily water separation
section 2 vildathe nsicsdying vessel glér"é,]“di’kﬂs theqtil ¥aesr pRE & Hissoi Bi ng devi ce
11 is constructed such that the Position of the upper. end of the channel

r

11a is vari%4BPETHh alver?i%Cal '8f e8n B i sthowd 18414 ARG nane

TEE- DO SKIaI\b/Ig/cl)Eﬁﬁng devic'€ 11260 at'[l{eo?irgtevslﬁggeGrPYMolvla] No¥hd b%11$Xp| ained.

water separation section 2 via the pipeline 12.

The construction of the first siudge removal and oily
water separating section 2 will now be explained with
reference to FIG. 2. The first sludge removal and oily
water separation section 2 includes a sludge removing device
29 for removing solids such as sludges from the washing
water supplied from the bubbling wash section 1 via the
pipeline 12, and the first sludge removal and oily water
separation section 2 also includes an oily water separation
tank 30 for separating the oily water in the washing 1liquid
which has been passed through the sludge removing device 29.
The sludge removing device 29 is mounted on an upper portin
of the oily water separation tank 30 and has a <container-
1ike configuration for receiving the washing 1iquid which
spontaneously flows down from the pipeline 12. The sludge
removing device 29 has a construction in which a filter 32
made of layered non-woven fabric mats is put on an
intermediate bottom-1ike perforated plate 31. The filter 32

is formed by two or three pieces of mats which are laid one
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aeration device 6 includes a volute punp 14 which has a suction side
connected to the bottomof the over-flow liquid receiving vessel 9 via a
pi peline 13A and which has a discharge side connected to the bubble
injection nozzle 10 via a pipeline 13B, and an automatic air suction valve
15 located on a part of the pipeline 13A adjacent the volute punp 14 or
at a position adjacent the volute punp 14 on the upstream side thereof.
The vol ute puyAprldarmsher! | imsuichsa mhninge tREiORhd6ndts haxedy t G ihbe | ower
portion of the bubbling wash section 1 and serves to punp the relatively
cl ean washimeghl i tuipdhséxistedgnoneduencbobdlom shdehofinghea owmrarfkow |i qui d
receiving vessel 9 and to atom ze the air supplied fromthe automatic air
suction val wess st aghed thd isjudgeshdavarom zddamgken o lahgebuldbee i nj ection
nozzle 10 together wth _ .22 t he
washi ng |iq@b@ut 10 mifpengfddnheitem@vedsuclthicondvainge 139% & cdnePr uct ed

such that the mxing ratio of the air is automatically stabl mai nt ai ned
i rrespecti v&Ndfnt ndedi SEKATSTe NAKNB RS F BT Yatke \S/B‘P'httaé‘%ﬁﬁi)y 14% %%fd the

valve 15 'n%%gn O%r%oesthtéhgifyar&%ter separation tank 30 via a discharge

pipe 33 connected to the bottom of the sludge removing
device 29.

The 01ly water separation tankl30 is divided into four
sections or first to fourth vessels 37A to 37D by two
downwardly oriented partitition plates 36A And an upwardly
oriented partition plate 36B positioned between the
partition plates 36A. The partition plates 36A are mounted
on a 11id plate 34 and extend downwardly therefrom. The
partition plates 36A have lower ends spaced from a bottom
plate 35 by suitable gaps. The partition plate 36B extends
upwardly from the bottom plate 35 and forms a_suitab]e gap
between the partition plate 368 and the 1id plate 34. A
slant plate 38 is mounted on an upper portion of the first
vessel 37A for receiving the washing 1liquid flowing
douwnwardly from the discharge pipe 33. Therefore, the
washing 1iquid 1is spontaneocusly separeted when it flows
downwardly along the slant ﬁ]ate 38, and the oils and water
in the washing l1iquid are separately positioned on the upper

layer side and the lower 1ayer side in the first vessel 37A,
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construction as disclosed in Japanese UWility Mddel Publication No.
the nanme of the sane applicant as the present application.
More specifically, as shown in FIG 3, the automatic air suction valve 15
| i qui d-pressure introducing inlet 17 which is connected to the
di scharge side of the volute punp 14 for introducing a part of the

di scharged washing liquid into a valve body 16; an air inlet 19 for

i ntroduci ngrebeecd iveflyom tTe @asisinge 1vaaid aesatjusidabhe W vdowechani sm 18;

57-47439 in

i ncl udes a

and an air outlet 21 in

val ve 20.

suction side. The piston valve 20 is normally biased by a sprlnﬁ
direction t@3PntREMESe cHfmfsrEMITUY peismed ??ﬁik%‘P"ankﬂt919 &hd
outlet 21, and,a, pressure rece|V|n%Fsurface 23.1s e??rmsd on the p

val ve 20 foPOsibiqhed ng" tHE Fregt o

| i qui d-pres
constructio
response to
23, so that

e§%4w§§ewﬁPE?PW_ Rhe r othucedndr

“Teyingt SO RS9 1) Friedhiht ind veRes! G Ryeno
%Eg %dovf%ﬂ g;oqsi%lr{rtgdapoamti?gmji%ltatﬂg %Bessu‘fﬁe“;@%h\’hé‘g
liquid flown into the third vessel 37C subsequently
underflows into the fourth vessel 37D through the gap
between the downwardly oriented partition plate 36A
positioned on the rear side and the bottom plate 35, By
virtue of such repeated underflow and overflow, the
separation of the oily water is accellerated.

Further, an o0il extraction cock 39 for discharging the
separated o011 to the outside is disposed on a lateral side
of the oily water separation tank 30 in a position at a
suitable height above the upwardly oriented partition plate
36B (communication area between the second vesssel 37B and
the third vesssel 37C). 1In addition, an oil pot window 40
is disposed on a front side of the oily water separation
tank 30. With this construction, an operator can operate
the o011 extraction cock 39 to discharge the risen and
accumulated oil while visually recognizing the accumulation
state of the oil through the oil pot window 40. Other than

the manual operation, the extration of the o0il can be

automatically performed; for example, by actuating an open-
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area between the air inlet 19 and the air outlet 21 is increased and that
the anpbunt of air to be introduced into the pipeline 13A is increased.

The air introduced into the pipeline 13A fromthe automatic air suction
valve 15 is introduced into the volute punp 14 together wth the
washing liquid wthin the pipeline 13A and the air is atom zed by the
volute punp 14 and is delivered to the bubble injection nozzle 10 together

Wi th the washioRd |iémdndias eeser bhefkaalove. ad 1 itthi Sovmdavye syrmeeld, an
inpeller 24 showmn in FIG 4 is incorporated. The inpeller 24 has the sane
constructi orsemsotrhe inpeller disclosed in Japanese Patent Application
No. 1- 269588 (Japanese Lai d- Open Patent Publication No. 3-130598) in
the name of theAsahiudgpbuckate abridnd ipgedeniceappl § getlaon. tdbrtse
specifically, the inpeller 24 has a basic construction in which a
plurality of! \gaidssprfagee dhyonednandericesi Hedesorabedinn cpPrr@E i26 having a
centrally positioned boss_ 25. The vanes 27 extend in an axial direction
of the boss°@5hanﬁhea¢@b8bwﬁIﬁﬁsgpﬁﬂédoﬂrbni%aéHSB?ﬁ%? Withiti t8@nferentia
direction. Fluid channel s_28 are forned between_each of F . qnes 27, and
each fluid diPaihBIvegedas’® ingt A b?ratdtﬁﬁl]lﬁlha”d‘@&r ]a%lcﬁg & LWigh'¥act i on

t dth t ph th late 26, b th
oSt t1on ar AA*Ehe BBELYaS detien ToPoFrdh paRBL B AR s UM { dPm

thickness 10 nnE08eq CluCY™ f8Thb 22 YniERT LALNTX CERTouNPE" fa AT %9e”t the

boss
the o0ily water separation tank 30 into the second sludge

removal and oily water separation section 3. Therefore,
relatively <clear washing 1iquid flown info the liquid-
surface absorbing device 41 from the upper layer part in the
fourth vessel 37D 1is introduced into the second sludge
removal and oily water separation section 3.

The second sludge removal and oily water separation
section 3 serves to remove more fine sludges and to further
precisely separate the oily water while the washing 1liquid
is forcibly passed through this section 3. As shown in FIG.
1, the second sludge removal and o0ily water separation
section 3 is constituted mainly of a filtration tube and an
0ily water separation tube. A piping system of this second
sludge removal and oily water separation section 3 is shown
in FIG. 3. The pipeline 42 of the liquid-surface absorbing
device 41 is connected to the filtration tube 43 via a pump

P, and the filtration tube 43 is connected to the oily water
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24 25. The thickness of the part of each vane 27 adjacent the
boss 25 decreases in a direction toward the boss 25. Thus, since each of
the fluid channels forned between each of the vanes 27 has the width
gradual |y decreasing toward the outer periphery of the main plate 26, the
i npel l er 24 may have an inproved wei ght bal ance,. and the head and the
efficiency of the wvolute punp 24 are inproved. These advantages are
further enhkapeedtidy tubbess spacaapipedaner4d.naki opresfuret b@jusitiingkness of
each vane 27 as described above since the washing liquid may smoothly flow
int.o the arealbetékeirs pachidaf ihhtheanidsaP7af the pipks idesesi batleabove, wth
this enbodinent, by virtue of conbination of the automatic air suction

val ve 15 whitdle i Brevpereabdt the aathimat 1dakid sypabied ndont the totiéyai r mi xi ng
ratio and the volute punp 14 which is excellent in the head and the

ef ficiency, Wattﬁé aﬁpﬁ@th?'kefd‘bev\ﬂ Hixteefhed R)"Gldétt%‘”mw&nbé?e%@tu‘”ﬁbgh
pressure (3 - err%j‘J SO as to be atom zed a few mcron, about 0.2
or 0.3 nm &ﬁ’& PE ?Sﬁjréc?g $ho& YR e Bboht éﬂeﬁFEE?l%rﬁHEf‘é’ P3T4t high

pressure whi lfetF\ was tmg quuw%oggl%heomjpls%resz}malglﬁge”af! q;th%I rr}l?ngp P or

to the pipeline 42 via a bypass pipeline 47.

Here, a filter of fine mesh (not shown) 1is disposed
within the filtration tube 43, and the washing 1liquid is
forced and péssed through the filter by the pump P, so that
fine sludges (in the order of 3 -1 micronj are removed.
The washing 1liquid 1s then delivered to the oily water
separation tube 44 via the pipeline 45. A fibrous tubular
member called "coalescer" made of glass fiber, etc. is
disposed within the oily water separating tube 43. The
washing liquid is forcibly passed from inside of the tubular
member to the outside thereof in a radial direction, so that
the 011 components and the water components are separated to
be accumulated in the upper layer and the lower layer at the
outside of the tubular member, respectively. The water
components or the washing 1liquid from which the 011
components have been removed 1is taken out from the Jlower
Tayer and is returned to the bubbling vessel 7 of the
bubbling section 1 via a pipeline 48. On the other hand,

the o0i1 components are automatically discharged through
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The air thus atom zed and injected at high pressure provides a substanti al
effect for renoving the sludges and oils when inpinged on the work, and
can effectively convey the renoved sludges and oils when they are raised
by their buoyancy. "~ The wupper layer part of the washing liquid
25 i ncluding the sludges and oils raised by the bubbles flow
into the over-flow liquid receiving vessel 9 over the partition wall 8,
and t he uppetcth@lyri parftaisvitheiowarvekl BIvbasiequod trheceevedigionessel 9
including the sludges and oils in quantity is also introduced from
the 1iqui dogoddaceurfbsortyi ngadewifcenldit dovhdary ssrfastadgensenoval and
oily water separation section 2 via the pipeline 12. The
‘constructi of908nd He viitestbainddpe yunfoeal sens@rob® y(segaf &6. slpar Abeng secti on
2 wll now be explained wwth reference to FIG 2. The first sludge
removal an@iloibqundasy erswépsratiONiosetli GMd2 Pl ¥@EST a BAUHGGBY r enrovi ng
device 29 for reanin??soIids such .as slud%es fromthe washing water

[

suppl i ed frdHTEHE® bSEBFP P MAER SEltiZEA 1OW PR PR 9pepaFiHk 214 And the

first sl “dg%15$£“Bﬁﬁra??9nf”ﬂé%pE@{fUé1y, of the solenoid valve 51.

A typical construction of an oily water separation
device utilized as the oily water separation tube 44 is
shown in FIG. 7. The oily water separation tube shown in
FIG. 7 includes therein a tubular coalescer A made of glass
wool or other fibrous materials as an oily wgter separation
layer. The washing 1liquid (emulsified oily water) 1is
introduced 1into the interior of the coalescer A via the
connecting pipeline 45 under pressure (0.2 - 1.0 Kg/cmz).
The washing 1liquid 1is physically separated into 01l
components and water components while passing through the
coalescer A from inside thereof to the outside,'.and the
separated o0il components are accumulated at the upper
portion of the separation device and are discharged to the
outside through the solenoid valve 51. On the other hand,
the water components are discharged from the lower portion
of the separation device to the pipeline 48.

Although the washing 1liquid (10 - 20 PPM in oil
content) 1is returned to the bubbling vessel 7 of the

bubbling section 1 via the pipeline 49 after the fine
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separation section 2 also includes an oily water separation tank 30 for
separating the oily water in the washing liquid which has been passed

t hrough the sludge renoving device 29. The sludge renmoving device 29 is
mounted on an upper portin of the oily water separation tank 30 and has a
container- |like configuration for receiving the washing liquid which
spont aneously flows down from the pipeline 12. The sludge renbving device
29 has a copsiddst i @Bvé Neui eBnavdd bh@rtn®2 o iMbckmpo@kntd aekedbedron- woven
fabric mats is put on an intermediate bottomlike perforated plate
31. The fil peecB21yi srémrvesd by desordbed labeeepi bresmef cmstes,wheth are | aid
one 26 after another in such a
manner that pahkiqhgs hawém@sf theye hawdng i diasetenonédaborutsequehce bel ow one
having a coarser nesh, so that the sludges having a dianmeter |arger than
about 10 nPePdriyn FApvbut whelethe TTRRr RISKSREE Afi dhPdcoFeSFErwWh ch t he

sl udges have been renpved, spontaneou;%é@floms down into the oily water

separation tafkeHEdyi 50 £bgiudchat ge? b 33%RohiAIRI 8d t'd t RBPBRYET om of the

sl udge r(3n0¥hgg f%qglgﬁ%é%%énon has been caused for the reason that,

“when the clogging has been caused to increase the inner
pressure of the coalescer, the 0il components absorbed onto
the inner wall of the fibrous tubular body constituting the
coalescer is pushed outwardly since the inner wall is pushed
by the inner pressure. The particles of the 0il components
which have been pushed ocutwardly are formed into a spherical
configuration, and for example, when the washing liquid is
taken out into a beaker and is put in a stiil standing
state, the particles of the 0il rise to the surface to form
a thin film on the surface after 3 - 5 minutes have.elapsed.

For this reason, with this embodiment, an 07l
absorption device 52 (see FIG. 2) is disposed on an upper
portion of the bubbling vessel 7, and the washing 1liquid
flown out from the pipeline 48 by opening the solenoid valve
64 flows 1into the bubbling vessel 7 through the o01)
absorption device 52. The o1l absorption device 52 includes
an absorption mat 53 made of non-woven fabric of
bo]ypropylene family, and the oil concentrate of 10 - 20 PPM

can be obtained by using this mat 53, so that the separation
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The oily water separation tank 30 is divided into four

suitable gap between the partition plate 36B and the |lid plate

sections or first

to fourth vessels 37A to 37D by two downwardly oriented partitition plates
36A and an upwardly oriented partition plate 36B positioned between

the partition plates 36A. The partition plates 36A are nounted
plate 34 and extend downwardly therefrom The partition plates 36A
have | ower ends spaced froma bottom plate 35 by suitable gaps.
partition pkhater836Bcertendsablpveeriditpifedm t he bottom plate 35 and forns a

on a
The

34.

slant plate 38 i%ithoulibed 3(§rt1aﬂ prﬁéﬁ porkeseAroff t Hbefiotky waseel 37A
for receiving the washln%6 uid flowng douwwardly from
re

di schar ge pifpearagion

t he

heg ﬁécm%hssﬂi’%e Imeqaval i s*“‘sdpofzit'I dheousl y

l'id

A

epar et ed vvhe t flo down rdI nt ate 38, andthe oils
and water | PACPHSRASAT S REGLIEN e SEAAIPLPY v&?@ EI"%ne‘H’ eSAtINR upper

;gyer si de an éggeéffegfySXUngIde in, the fi

SHEhokan T | PiTY o VBRERL  HENeb" the 1 over

layer side PQ@HH O‘é’51£'\13)r%t9§d aefct%ﬁldtc,{’(?@sﬁ' %ﬁ@&a@'&%‘@h JiFatfap Detuween

t he downwardl'y oriented p ron pla

(after taking out the washed work), the o0il concentration

can be reduced to substantially 10 PPM by about

times of passing through the second sludge removal and

5 to 10

water separation section 3 although it may depend on the oil

concentration in the washing 1iquid when the

operation has been stopped. Further, the incorporation

the 011 absorption device 52 is advantageous in

stability in the separation accuracy can be obtained even if
the coalescer is not in a normal operating condition,

that the tife of the coalescer may be extended and that

costs may be substantially reduced.

As described above, with the circulation path of

bubbling wash section 1 ~ first sludge removal

water separation section 2 - second sludge removal and
water separation section 3 - bubbling wash section 1, the

removal of the sludges in the washing 1liquid

separation of the o0ily water therein can

accurately performed. However, particularly when

be

washing
of
that the

and oily

and the
highly
the hot

water washing has been performed, the clarity of the washing
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positioned on the front side and the bottom plate 35, and the washing
liquid then flows into the third vessel 37C over the wupwardly oriented
partition plate 36B. The washing liquid flowm into the third
vessel 37C subsequently wunderflows into the fourth vessel 37D through
the gap between the downwardly oriented partition pl ate 36A

positioned on the rear side and the bottomplate 35. By virtue of
such repeat & 1dima¥r be olpgraded direltp| vafer scelps °§e5éﬁ%ulﬁﬁﬁ‘6$aklﬁe oily
water is accell erated. Further, an oil extraction cock 3

di schar gi ng'"?h%“@épa?'éﬁ’bd‘soﬂ"fﬁfet AEL B{R &98BtT s Pdi9pBERA N é‘"?%t er al side
of the oily water rati.on tank 30 i osition at SUI Ie hei ght
above the uﬁ%‘?%e@ Br %910[513 ehath i ioHO‘QT % u%lfv(a@fﬁﬁ'ﬁﬁhl caP| of'Gr ea

bet ween t he sgcond ¥e§st<hel §é§5@nndmt pﬁ]t%gg %scsekhgﬂg)cmbgtg&idl tion, an

oi | pot wi n8dW 20 8" dr'sPosed* B a"f ron the oil er separation

Lank 30. W LD-A S sq9UP4EHG! LO0s A 40RO o8y P11 nyu‘tnﬁt %

extraction coc to di schar rsen and accu doil while

visual ly regogifd Ngifiify %C@ﬁryl@ﬁwb@mng SJa%%esQétitomelob% tf¥afygho £ he oil pot
wi ndow 40. Ot her than the manual operation, the extration of the oil can

tz)g aut omat h@@NMe@eEiﬂfcﬁBGs §&4craxalPh ey iBY s BEL UALT BGodN {APEDES.
1 and .2, the activated carbon filtration section 4 s
connected to the bottom of the over-fiow 1liquid receptor
vessel 9 via a éipe]ine 54, and the washing liquid 1in the
over-flow liquid receptor vessel 9 is pumped-by a pump (not
shown) to forcibly pass the washing 1liquid thrbugh an
activated carbon layer (not shown), so that the water scales
or the fine residual materials can be removed from the
washing water, and that the washing.water after filtration
is returned to the bubbling vessel 7 via a pipeline 55.
Here, the activated carbon filtration section 4 1is not
required to be always operated but may be  operated
occasionally according to the degree of clarification of the
washing liquid.

As described ébove, with this embodiment, firstly in
the bubbling wash section 1, the sludges and oils adhered to
the work to be washed are effectively removed in the
bubbling vessel 7 through impingement of the washing 1liquid

mixed with air on the work to be washed. Next, in the first
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close solenoid valve by neans of an oil boundary surface sensor.

A |iquid-surface abrsorbing device 41 simlar to the 1|iquid-surface
absorbing device 11 described in connection wth the bubbling wash section
1 is disposed within the fourth vessel 37D, and a vertical channel 1la of
the liquid- surface absorbing device 41 has an open upper end and is
connected to a pipeline 42 which extends through a wall of the oily water

separation §gpkqe30 ﬂemboaihean%esewi w%'tb‘?'gf‘eparrﬁm?b’@' se@Bfon Oi2y wRter
separation sectlon : Therefore, relatively clear washing liquid flown

into the |iguugges su&feac;a)@iasgrbémedewmm 4hefs Do t BeeUparbay@r part in
the fourth vessel 37D is introduced into the second sludge renoval and
oily water sepaugt inanusettseparadtion and die reacoedl slSubgequesrtoyalinand oily
wat er separation section 3 serves to renove nore fine sludges and to
further preébessetgpmsiephuddee remevol lapdwal By wattet esdpeavdshi rsgcltiigui d i s
forcibly passed through this section 3. As showmm in FIG 1, the second

sl udge renoval Hred rempya Wetfes 1 8e¢grsr andovepagadtivovrrf3 the ebhst wetited mainly
of a filtration tube and an oily water separation tube. A piping system of
this secondiSs] chﬂjfésleéhn\}’aﬁ‘"fﬁﬁﬂe%l | ¢rflaths saphing i ¥AteectisontBeds shown

N FIG 3 The LRR e 42 OLub0Riy duhgh SULLess, 2o PR,

this
embodiment is advantageous in the following points:
Firstly, the effective washing can be performed by simply
using water without using washing liquids sgch as fleon and
ethane which 1involve the problem in their disposal, and
therefore, this embodiment is greatly useful for inhibiting
the public poliution. In addition, since expensive wishing
liquids as in the prior art are not required, the washing
costs may be reduced. Further, the water after use in the
washing operation 1is not disposed but is again used in a
circulation manner, so that the resources are nursed and
that the washing costs are further reduced.

Particu]ar]y, in this embodiment, the aeration device b6
provides the washing liquid including stably atomized air,
and such washing liquid is injected at high pressure from
the bubble injection nozzle 10. Therefore, the sludges and
0oils adhered 1o the work are effectively removed through

both actions of the washing liquids and the fine bubbles

injected at high pressure, and they are risen as the bubbles
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device 41 is connected to the filtration tube 43 via a punp P, and the

filtration tube 43 is connected to the oily water

29 separation tube 44 via a pipeline 45. A pressure-adjusting
valve 46 is provided in the m dway of the pipeline 45 Wen the
of the washing liquid supplied to the oily water separation tube 44

exceeds a predeterm ned pressure, the pressure-adjusting valve 46 is

oper at ed torfiet o taepsuitfacel, thethaashn ngkcleil qend wadhtihe efFetcteasn si de of
the punp P or to the pipeline 42 via a bypass pipeline 47.
filter of fbaeobtesime@not shown) is disposed wthin the filtration tube 43,
and the washing liquid is forced and passed through the filter

P, so that finetddsitadeek!y.i nththe uppder layer3party wifcr by

The washing liquid is then delivered to the oily water

separ at i

pressure

Here, a

by the punp

wasbing enpved.

on tube 44

via the pi péPﬂ%HjMB"CA‘“ﬂr@r 6b8 Yuslgrarandedher Ly Irdden clogese¥s™ nmade of

glass fiber, etc. is, . disposed wthin the ojl mater

separat|n

t ube

43. The ﬁﬁ%hﬂﬁﬁtﬂtdﬂﬂd a§1f%rﬁﬂﬁl§h%a§§@aff? liAdide el hdE ubul ar

menber to the o S|de t her eqf rad|

t |
conponent s AR % he “naf sy 130%6?1%%?%? osécgﬁr fcelcfotnémgge "Yenolaf ©

and oily water separation section 2 via the 1liquid-surface

absorbing device 11, beginning also with the upper
part of the washing liquids in the vessel 9 which
the sludges and oils in quantity, so that the

sludges or oils in the bubbling section 7 and the

liquid receiving vessel 9 can be minimized.

Further, prior to the forced sludge removing and

water separation process by the pressure 1in

the

layer
include
residual

overflow

oily

second

sludge removal and oily water separation section 3, the

sludge removing and oily water separation process

performed 1in the first sludge removal and

separation section 2 by gravity or spontaneous

without using pressure. Therefore, an excessive load

is

oily water
separation
which

may be caused due to clogging of the filter adapted for

removing the sludges or clogging of the coalescer

for separation of the oily water in +the second

adapted

s ludge

removal and oily water separation section 3 can be reduced.

This may provide advantages that the removal

separation process 1in the second sludge removal
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be accunul ated in the upper layer and the |ower |ayer at the outside of
the tubul ar nmenber, respectively. The water conponents or the
washing liquid from which the oil conponents have been renoved is
taken out fromthe lower |layer and is returned to the bubbling vessel 7 of
the bubbling section 1 via a pipeline 48. On the other hand, the oil
conponents are automatically discharged through

30 wateact sapaoat ioh aseol i@noBd dcaralbeesdbdo thayedpenf orveddedrect i on of
boundary surface by neans of an oil boundary surface sensor 49 and a water
boundary sutfacdhsehste BOthsedevFlkc€& ddn behextayidedboundary surface sensor
49 and the water boundary surface sensor 50 are utilized for an open
operation and a Incl agéiolees at doriescethpretaborey, sdhcehethsol spashthdval ve 51.
A typical construction of an oily water separation device utilized as the
oi |y water S$épsrdationttiupaedafiad tapovirond Eloerrenpd boigng wat bt

separati on tuéoe showmn in FIG ncléjéts Fherej n a tubul ar coal escer A
r

made of gl a%% ermalep?)?ato"t"ﬁeFe‘f'?in?ﬂni)ast ubkl g ¥pshi |SPCkdPRr keparation
| ayer. T\r111ea tvt\{aesgiipgabsloir %Iiign d(e%qlélelasgg,i e%(%_i 1sOia\|d)</an¥\léa.t5(ae(>r\)s tkgt an
accidental flow of o0ils into the bubbling wash section 1 due
to the abnormal functioning of the <coalescer can be
prevented, and that the safety in the separation accuracy
can be obtained when the coalescer 1s 1in the normally
functioning state. Further, the life of thé coalescer can
be extended to substantially reduce the costs.

The washing 1liquid can be maintained to be clean by~
occasionally operating the activated carbon filtration
section 4 according to the clarification degree of the
washing liquid.

A second embodiment of the present invention will now
be explained with reference to FIG. 6. This embodiment is a
modification to simplify the construction of the first
embodiment. Like members are given the same reference
numerals and their description will not be repeated.

This embodiment includes a bubbling wash section 1A,
and a sludge removal and oily water separation section 2A
which is the same as the first sludge removal and oily water

separation section 2 of the first embodiment where the
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introduced into the interior of the coalescer A via the connecting

pi pel ine 45 under pressure (0.2 - 1.0 Kg/cnR). The washing liquid is
physically separated into oil conmponents and water conponents while
passi ng through the coalescer A frominside thereof to the outside,
and the separated oil conponents are accunul ated at the upper portion of
the separation device and are discharged to the outside through the

sol enoi d vawueh&ig riquhe Gt het asduritéd wdbers vulgponemvalar endi schar ged
fromthe |lower portion of the separation device to the pipeline 48.

Al t hough t h@ iWasHatgr FeRa@t(ien sectdjoppiniavdsi forfcﬁs‘ntséﬁ@)a*i@“r efyirned to
the bubbling vessel 7 of the bubbling section 1 via the pipeline 49 after
the fine omitted in th]s embodiment. 31 sl udges have been

d dth t | d bed
above, iﬁ”soﬁeecﬁﬁsé@cﬁgﬁ) AR I R lts ot of
b 0.05 - t wh h f th i
Mncreased 1+ J"SRRE: 10k0- SoRdha b sl ettt PR arke Rhat TEhis
phenorrenon g besnoausssh fifh 446 CABOADG 1 1r 2050 D P 49LED NS been

caused to increase the 1nne
6A and a second aeration device 6B are disposed on the lower

portions of their respective bubbling vessels. With this
construction, the bubbling wash operation can be performed
in each of the first bubbling vessel 7A and the second
bubbling vessel 7B through the bubble 1njecfion nozzles 10
positioned at their bottoms. The first bubbling vesse]I 7A
and the second bubbling vessel 7B are separated by a
partition wall 8A, so that the washing liquid flows over the
partition wall 8A from the first bubbliing vessel 7A into the
second bubbling vessel 7B. The overflow 1liquid receiving
vessel 9 having the liquid-surface absorbing device 11 as
provided in the first embodiment is positioned adjacent the
second bubbling vessel 7B and is separated therefrom by
means of & partition wall 8B, so that the washing 1liquid
flows over the partition.wall 8B from the second bubbling
vessel 7B into the overflow liquid receiving vessel 9.

As with the aeration device 6 of the first embodiment,
each of the first aeration device 6A and the second aeration

device 6B includes the volute pump 14 and the automatic air
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pressure of the coal escer, the oil conponents absorbed onto the inner wall
of the fibrous tubular body constituting the coalescer is pushed outwardly
since the inner wall is pushed by the inner pressure. The particles of the
oi | conponents which have been pushed outwardly are fornmed into a
spherical configuration, and for exanple, when the washing liquid is

taken out 1into a beaker and is put in a still standing state, the
particl es okutheoroidevricgelfi.o The wuinftacpunp ftopfn tre tflirst fadratdont he
surface after 3 - 5 m nutes have el apsed. For this reason, wth

this enbodidsemnece 6Aahascthe sabtbamtsiida eviecses2tq dbe Fra@tom) pE di sposed
on an upper portion of the bubbling vessel 7, and the washing |iquid

flown out f 8k f He DiPpRP] HY 2858/ c?geﬁf‘ﬁga tPH@eE N *Grd3VAINA &hef| ows into
t he bubbling vessel 7 through the oil  absorption, device 52. The oi

absor ption é\?FQf@"%’Z Fhef SPdgecbgd té?b%B?ptHb(?ﬂe ”FﬂeﬁCt‘BB_ N}l

R A Y ST R G T e

32 565?“3‘3%%%3! Cﬁ\ne b?i?‘g?bale\('at é)rpt%iev?gé 6A performs the
bubbling wash operation through a circulating flow within
the first bubbling vessel 7A. On the other hand, the volute
pump 14 of the second aeration device 6B has the suction
side connected to the bottom of the overflow liquid
receiving vessel 9 via a pipeline 57A and ha§ the discharge
side connected to the bubble injection nozzle 10 disposed
within the second bubbling vessel 7B via a pipeline 57B.
Thus, the second aeration device 6B serves to pump the
relatively clean washing liquid existing on the bottom side
of the overflow liquid receiving vessel 9 so as to apply
that washing 1liquid for bubbling wash operation at the
second bubbling vessel 7B.

The washing.1iqu1d flowing out of the 1liquid-surface

absorbing device 11 of the overflow liquid receiving vessel
9 via the pipeline 12 is adapted for removal of the sludges
by the sludge removing device 29 and for separation of the
0ily water by the oily water separation tank 30 1in the
sludge removal and oily water separation section 2A as in

the first sludge removal and oily water separation section 2
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Wth the action of the coal escer of the oily water separation tube 44 of
the second sludge renoval and oily water separation section 3, for
exanpl e, when the operation of the second sludge renoval and oily water
separation section 3 is repeated after stopping the washing operation
(after taking out the washed work), the oil concentration can be reduced
to substantially 10 PPM by about 5 to 10 tines of passing through the
second sl udgé rem\fdlrsanehboidliyentwat dhe segxsriagi digwiectis otheéh alfi bough it may
depend on the oil concentration in the washing liquid when the
washi ng opépat tfom ovds i bedrost bippdd quiFdr turdiecet dies drhd g ptavdceontbf  the oi |
absorption device 52 is advantageous in that the stability in the
separation #deud apecane HRAobt ai ned even if the coalescer is not in a
normal operatin condltlon and that the |ife of the coal escer may be

ext ended and t ha ethB‘p‘éUé"tes4%y’%é°§ﬁ%‘é"t%¢nt’;f’a‘l‘I'SFtt“éBu'&%d p1pe“”E’As

descri bed a with the circul atiqon pafh .of first bb]) sh section
1 - first s?%g’é"?eﬁﬁ&%ﬂﬁmﬁdtﬁ?lv h\i\/ﬁ?ef %‘éﬂaf’%tﬁh@n 58@? 16‘@ 2 econd

sl udge remoy nd wat er ratlo C bl i.n sh section
gcpao ?ﬁe s\i g mSFD% rs}ﬁsa% 5 Ps %f déj w'as )

1, the remva udges é wa ing liqui'd and t he aration

i O Do SR e o A W R YT
clarity of tbgov@phitRBough absorption by the o0il absorpt3sn device 52
disposed above the first bubbling vessel 7A of the bubbling
wash section 1A in the same manner as the first embodiment.
The washing 1iquid is thereafter delivered to the first
bubbling vessel 7A
As described above, the washing apparatus of the second
embodiment 1is a simplified version of the apparatus of the
first embodiment and does not include the sludge removal and
oily water separation section with forcible separation.
However, this apparatus is sufficient to cope with a work
which is not so precisely required to remove sludges and to
separate o0ily water, and this apparatus can be constructed
at lower costs compared with the apparatus of +the first
embodiment.
Further, particulariy in this embodiment, the washing
vessel D5A of the bubbling wash section 1A includes two

bubbling vessels, the first bubbling vessel 7A and the

second bubbling vessel 7B. In the first bubbling vessel 7A,
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liquid may be degraded due to water scales or fine residual materials such
as surface active agents, pignents and iron conponents deposited on the
wor k t hrough evaporation of the water. For this reason, in this

enbodi nent, the activated carbon filtration section 4 is provided for
clarifying the washing liquid in the bubbling wash section 1 by neans
of activated carbon as described previously. As shown in FIGS. 1 and 2,
t he acti vat tite daubbdning idashabperstseot i orpetfosmecdynecingl tthe t hkedyott om of
the over-flow liquid receptor vessel 9 via a pipeline 54, and the washing
liquid in tweshingediqybdvvhiigi b mesepred fressihe gludgpuigiedabyand punp (not
shown) to forcibly pass the washing liquid through an activated
carbon | ayePihotvagrpwrderagatigyatsechéomelAel 13 calhes Ob? tA& OF PhEPT esi duall
materials can be renoved fromthe washing water, and that the washing
water afterdeY¥iqa pati ot the polay ﬁéﬂdto”t%@ebiﬂfcﬂ”idnﬂu%k’é‘él vestlh a

pi peline 55, Here, the activated carbon jiltrgtio section 4 | s not
required t&B: beheaPWRRKINIoERI Mt%PE 2hIAN tafer megpg¥aﬂ§dngoc'5§ionally

pree I St AV e LR A Y T

section 1, Bpretﬁandggﬁ; at'ﬂ@ OL\'/érf%%Oer?f’quH‘a receiving vessel 9.
Therefore, the washing operation of the work can be
effectively performed with the work replaced in sequence
from the second bubbling vessel 7B to the first bubbling
vessel 7A, such that the work to be washed 1is firstly
entered to the second bubbling vessel 7B for rough washing
operation and that the work is then entered to the first
bubbling vessel 7A for finish washing operation. Thus, this
embodiment 1is advantageous in that the total time requifed
for the washing operation is shoriened compared with the
case of the first embodiment which wutilizes only one
bubbling vessel 7.

Meanwhile, the coalescer A of the oily water separation
tube 44 serves to separate the oily water through absorption
of the o0il on _the fibrous material constituting the
coalescer A. Another embodiment of an oily water separation
device which utilizes the coalescer and which is improved to
further efficiently separate the oily water will now be

explained.
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the work to be washed are effectively renoved in the bubbling vessel 7

t hrough i npi ngenent of the washing liquid mxed with air on the work to be
washed. Next, in the first 34

sl udge renoval and oily water separation section 2, the sludges are
roughly renoved while the oils are separated through natural separation
and are renoved. Subsequently in the second sludge renoval and oily water
separation sectimn oily whtew aepyadtioh stwutlgeddand’ spjar agntond ieknthe oily
water 1is precisely perforned, and the washing water is then returned to
t he bubblirg adwsted $echbé omcotporatElduss ornehiod tleebodmpemntsi of a
advantageous in the follown points: Firstly, the effective washing
can be perf #Rfkind2PIRAPIYS agst g@ akever 6 ATHEEE YAINIGIna@MATG tHF qui ds such

as fleon and ethane which involve the Er oblemin their disposal, and
therefore, tHPs eB@i hentcans tgrebiany Bsef tihef or YaNHNgi th‘&}%‘"taﬁlés publ i c

[ lution. | ddi t hi in the rior
Pt are ot ReBCRY s 1nb '%ﬁﬁ?ﬁﬁfﬁfﬁ?gﬁ opsdswisbodd® 5, char the vater

after use |n thF’IG vva%h RY.OR %é&onnd'sstooFtIGQ' §posAed bla%] '§g ag%l n used in a

section and a first sludge removal and oily water separation
section 1is shown in FIG. 9 which corresponds to FIG. 2. In
these drawings, members that are the same as those of the
above embodiment are given l1ike reference numera]s As will
be apparent from FIGS. 8 and 9, the change in the whole
washing apparatus is only the provision of a back-washing
water discharge pipeline 161.

The construction of the oily water separation device
44A will now be explained with reference to FIG. 10. The
oily water separation device 44A has a hollow cy]indrﬁca]
body 146. A hollow cylindrical <coalescer 147 made of
fibrous material such as glass wool is disposed within the
cylindrical body 146 and is positioned coaxially therewith.
A pipeline 145 from the filtration tube 43 is connected to
an inlet 146A positioned at the lower portion of the body
146 for the oily water to be separated. The pipeline 145 is
connected to a conduit 148 which is disposed within the
lower portion of the body 146 and which has an upper part

extending into the coalescer 147. Suitable number of
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circulation manner, so that the resources are nursed and that the washing
costs are further reduced. Particularly, in this enbodi nent, the
aeration device 6 provides the washing liquid including stably atom zed
air, and such washing liquid is injected at high pressure from the bubble
injection nozzle 10. Therefore, the sludges and oils adhered to the work
are effectively removed through both actions of the washing |iquids and
the fine bubbd®sl1yi npeterdedavuhigh hpl essiddearantprimedy imriher i gpperas t he

bubbl es 35 rise to the surface, so
t hat an excepriinn \R/éshhfhg?f’é‘ﬂﬂé’&tl“@aﬁ"d b eolsfiug hed spaced fraddi eaehal |y, the
upper | ayer Fart of the washing qui ds |nclud|n% the sludges and oils
thus risen P hﬁﬁsﬁﬂvéhe %?ﬁ?“ﬂﬁ???&ﬁ‘éﬁ Qﬁﬂth8°Pnt%PtlﬁétOQQQflwéﬁPP?Qnu d
receiving vesse| and is introduc into the first slud noval and
oi ly water %é‘ﬂ)‘é}dat |fBHmseté’te| oR1BE\/jing ?ﬂ 2N Yegai Elh%ur‘iniﬁﬁw ggr bﬁh"g devi ce

11, beglnnln SQ m%éy the upper layer part of the washing liquids in the
vessel 9 mhl s & u the sludges and oils in quantity, so that the

residual sl “dgeA% Bppt I Br Ll RURBLI 948061 1R LaRRF) tRGgaQ¥ET T I OW

with a Jlower end of a central shaft 150 of the coalescer
147. The central shaft 150 has an upper portion which
extends through the coalescer 147 and protrudes upwardly
therefrom. A head 150a having a larger diameter is formed
on the upper end of the central shaft 150. A washer member
151 1is 1interposed between the head 150a and the upper end
surface of the coalescer 147. An annular . flange 152 is
mounted on the lower portion of " the conduit 148 for
supporting the lower portion of the coalescer 147, so that
the coatescer 147 is held in position between the washer
member 151 and the flange 152.

A suitable gap is formed between the outer périphera]
portion of the flange 152 and the inner wall of the body
146, and a cylindrical partition wall 153 having an open
upper end is mounted on the outer peripheral edge of the
flange 152. The partition wall 153 is positioned coaxially
with the coalescer 147 and suitable gaps are formed between
the partition wall 153 and the outer wall of the . coalescer

147 and between the partition wall 153 and the inner wall of
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liquid receiving vessel 9 can be mnim zed. Further, prior to the
forced sludge renoving and oily water separation process by the pressure
in the second sludge renoval and oily water separation section 3, the
sludge renoving and oily water separation process is performed in
the first sludge renoval and oily water separation section 2 by gravity or
spont aneous separation wthout using pressure. Therefore, an excessive

| oad which tFRYbRS GaHseck PeRtlPe16.000hehedlght her frnket eppadapuedof or
renovi ng the sludges or clogging of the coal escer adapted for separation
of the oilytwatgsrtiinibhevsiacans & uWdgerm iremiptal bandbothyt vdtigr tisepar at i on
section 3 can be reduced. This may provide advantages that t he
renoval andme sepdhat upperprodest tihe toel eseeontidlordge versdvightand oily

36 wat er separation section 3 can be smoothly perfornmed and
that the |ihégbér tthandehe dadtenn Betaxtrirdegnstructiopn HRIWAISBANY as
descri bed above, since the washing liquid is returned fromthe second

sl udge rermpVanu ihd ¥8iiFy MhtéHpEEﬁ@réfP%H*§%cPlB%V@mtOAQhé’@ubb??ng wash

section 1 . . . .
pipetine to enter the interior of the coalescer 147 is

separated 1into o011 components and water components while
passing through the wall of the coalescer 147 from the
inside thereof to the outside and then flows upwardly within
the gap between the wall of the coalescer 147 and the
partition wall 153 as indicated by arrows 16 FIG. 10. As
indicated by the arrows of solid l1ines, the water components
of the separated washing liquid flow over the upper end of
the partition wall 153 and then flows downwardly within the
gap between the inner wall of the body 146 and the partition
wall 153 to reach the lower portion of the body 146 where
the water components enter the pipeline 48 connected to an
outlet 1468, The outlet 146B 1is disposed at the 1lower
portion of the body 146 for the separated water components.
On the other hand, the 011 components are forced to be
raised by the upwardly oriented flow within fhe gap between
the wall of the coalescer 147 and the partition wall 153 so
as to be effectively separated and to be accumulated on the
upper portion of the body 146.

A separated-oil discharge device 156 has a solenoid
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via the oil absorption device 52, it is advantageous that an accidental
flow of oils into the bubbling wash section 1 due to the abnornal
functioning of the coalescer can be prevented, and that the safety
in the separation accuracy can be obtained when the coalescer is in the
normal ly functioning state. Further, the |life of the coal escer can be
extended to substantially reduce the costs. The washing liquid can be
mai nt ai ned velbe 16l5eand bis moochsd emabhyoutdpdr d46thdort hige. s@pbrebedd carbon
filtration section 4 according to the clarification degree of the washing
| i quid. 01l Agwosadtenbddenentledf 1ébe r eseht idnedent i e wubbethow be
explained with reference to FIG 6. This enbodinent is a nodification to
sinmplify thengorst thetboty 36t heBoundary Lriaae nissors 137 k@d nbbbers are
given the sane reference nunerals and their description wil] not be
repeated. 23re THUSteALYYItRENEPRECPABREC ™, BuBbt 19fy SWaER s elffi ohN8A,  and a

| ud | il t ti tign 2A. which is.th
The first Spaiye Wanovid "3R8 6P19FGAreY “Ebpar diron ect | GRVBIER  t he 11+ ot

enbodi ment W@Fgéigbqg When the amount of the separated3Z11 components

accumulated on the upper portion of the body 146 has been
increased, a level Q of the boundary surface between the o0il
components and the water <components which have been
separated from each other is lowered. Then the lower
boundary surface sensor 158 detects the level Q to open the
solenoid valve 155, so that the separated o0il components are
automatically discharged by the separated-oil discharge
device 156. When the boundary surface level Q is 1ifted and
is detected by the upper boundary surface sensor 157, the
solenoid valve 155 1is closed to automatically stop the
discharge of the separated o0il components.

FIG. 11 corresponds to FIG. 5 of the previous
embodiment and shows a pipeline system of the second sludge
removal and oily water separation section 3 including the
oily water separation device 44A. The pipeline 42 extending

_ from the 1iquid-surface absorbing device 41 of the oily
water separation device 30 is connected to the filtration
tube 43 via the pump through a pipeline 159, and the

filtration tube 43 1is connected to the oily water separation
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washing liquid is not pressurized. The sludge renoval and oily water
separation section through forced separation is omtted in this

enbodi nment . A washi ng vessel 5A of the bubbling wash section 1A

i ncludes two bubbling vessels, a first bubbling vessel 7A and a second
bubbling vessel 7B, and a first aeration device 6A and a second aeration
device 6B are disposed on the lower portions of their respective bubbling
vessel s. deV ide 4tAI via cidwespipetinend5t héd babbtvasd inaswe ieyesdapbth can be
performed in each of the first bubbling vessel 7A and the second bubbling
vessel 7B thibtiginet hebHublsl edpmjekfopnimiorguedng o thgoshagkowaahatg t hei r
bottonms. The first bubbling vessel 7A and the second bubbling vessel 7B
are separ atader pyfora thmcopt ot ndr? B theooi hat Weher waxSPidRgtit{uid f1 ows
over the partition wall 8A fromthe first bubbling vessel 7A inpto the
second bubbPPhic&/dé8el T8 PFREYRAYIPE oWR 18 qaHRBP Ve PaPi hy'e V&8sel® 9 havi ng

the |iquid-surface absorbing device 11 as , provided in the first enbodi nent
is pos?ti onéamé%ﬁtﬁ@enPeW%"gge?:%rrﬁ °Bu Efisn’éflgv%gstgle PB4 i°d sEParat ed

e S S R oL RS 1

ne . . .
fl ows over art | ro econd ing vessel 7B into

the overfl O‘e’uhé qu C.I r?ﬁ@i \éinngﬁygﬁftss:hrg%'on of e ‘M:ptigeﬁhr?e aggatl fpn device 6

of the first_enbo i'ment, eac e first aeration device 6A and the_
second aer aj 9khard8¥i CetiB sk P&t 4IRS wh BEr UQmPbRe PUNMP Al 8dkd waBR i@yt omati c

o water discharge pipeline 161 has one end connected to a part |
on the side of the oily water separation device 44A of the
pipeline 45 between the filtration tube 43 and the oily
water separation device 44A, and the back-washing water
discharge pipeline 161 has the other end opened at the
sludge removing device 29 of the o0ily water separation
device 30.

A first open-close s§1enoid valve 162 1is mounted on the
pipeline 159, which connects the pump P to the filtration
tube 43, at a position on the downstream side of the
connecting portion of the pipeline 159 to the back-washing
water supply pipeline 160. A second open-close solenoid
valve 163 is mounted on the pipeline 45 which connects the
filtration tube 43 to the o0ily water separation device 44A.
A third open-close solenoid valve 164 is mounted on the

pipeline 48, which is adapted for discharging the Separated

water components, at a position on the downstream side of
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38 suction device 15. The volute punp 14 of the first aeration
devi ce 6A has the suction side connected to the bottomof the first
bubbl i ng vessel 7A via a pipeline 56A and has the discharge side connected
to the bubble injection nozzle 10 disposed within the first bubbling
vessel 7A via a pipeline 56B. Thus, the first aeration device G6A
performs the bubbling wash operatiaon through a circulating flow w thin
the first buyhblifghneRsse 7p‘brt%ntfbe ehbeyipkande 4d1e ol tee bRERP 14 of the
second aeration device 6B has the suction side connected to the bottom
of the oveakhovg waitgHi csuppegepitengnvessrl 9avifurtpi peldnie16¢é and has
the di scharge side connected to the bubble injection nozzle 10 di sposed

wi thin the setendidulbhhlveg WesselnodBtedaora thiepeldweey 57B. theThbsckt he second
aerat.ion device 6B serves to punp the relatively clean washing liquid

exi sting onwahkimpt welesi daippdf tripedviee f16dw | i fuifdflbcedtpamglivessel 9 so
as to apply that washing liquid for bubbling wash operation at the second
bubbl i ng vesgéena® valve THE hmsHiungedi quitdref nddaygobut thef bRek-

l'i qui d-surface absorblng device 11 of the overflow liquid receiving vessel
9 via the pHpéhite waler sTBFABred Fide1iBfolidl off RIFK-YPERilE system

is constituted by the pump P, the back-washing water supply
pipeline 160, the back-washing water discharge pipeline 161,
the first to fifth open-close solenoid valves 162 to 166 and
the oily water separation tank 30. The first to fifth open-
close solenoid valves 162 to 166 are controlled to be opened
and closed by a control device (not shown) 1in response to an
oily water separation operation and a back-washing operation

as follows:

(oily water separation (back-washing
operatiqn) operation)
First valve 162 open close
Second valve 163 - open close
Third valve 164 open close
Fourth valve 165 close open
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by the sludge renoving devi ce 29 and for separation of the oily water by
the oily water separation tank 30 in the sludge renoval and oily water
separation section 2A as in the first sludge renoval and oily water

separation section 2 39 of the
first enbodi ment. The washing liquid is then flows to the outside fromthe
| i qui d-surface absorbing device 41 via a pipeline 42A The pi peline

42A is connected to a returning pipeline 59 for returning the washing
liquid to the bubbling wash section 1A via a punp 58, so that oils of
the washingifkhoualyef 16&i ng downwerld@sg from t he ret@€ni ng pipeline 59 is
renoved t hrough absorption by the oil absorption device 52 disposed above
the first bubbling vessel 7A of the bubbling wash section 1A in the sane
manner as the first enbodlnent hlnggllqu IS thereaf%er del i vered

to the first bubBiSngd V%HE%F“?APaCk was%?“b EFF b aBdve "458 i hi ng

Sonaratus Obut PEARPRY: ATk SRS ERRRE" L0 TS ¢ erove

and from the Jliquid-surface absorbing device 41 of the oily
water separation tank 30 enters the interior of the body 146
-through the pipeline 48 of the oily water separation device
44A for discharging the separated water via the pump P and
the back-washing water supply pipeline 160. The washing
water 1is then flows over the partition wa]i 153 into the
space between the partition wall 153 and the coalescer 147
and enters the interior of the coalescer 147 while passing
through the coalescer 147 from the outside thereof to the
inside in the opposite direction as the case of the oily
water separation operation. With this back-washing
operation, the emulsion-like 0ils absorbed onto the fibrous
layer of the coalescer 147 are removed, and the washing
water containing the emulsion-1ike oils is then discharged
from the pipeline 45 to the sludge removing device 29 of the
oily water separation tank 30 via the back-washing water
discharge pipeline 161. The washing water subsequently
receives the separation action at the oily water separation
tank 30 in the same manner as described above so as to be

clarified and is thereafter delivered via the back-washing

48



oily water separation section with forcible separation.. However, this
apparatus is sufficient to cope with a work which is not so precisely
required to renove sludges and to separate oily water, and this apparatus
can be constructed at |ower costs conpared with the apparatus of the first
enbodi nment . Further, particularly in this enbodi nent, the washing
vessel 5A of the bubbling wash section 1A includes two bubbling vessels,

the first byppld n@u\’)f$%e|p17p@iaﬁ'€j 16t to SEE A dbrpdld Rervesnel 4Bk~ n the
first bubbling vessel 7A, 40 t he
bubbl i ng wasbsPpay abpkepdtigh.performed by using the clear washing liquid
which is returned fromthe sludge renoval and oily water separation
section 2A via the aebnabsdgr phi ohinedtevpeey iw2d On t Hdeot hereviiand]yin t he
second bubbling vessel 7B, the bubbling wash operation is perforned by
using the debatibes ycohanl weehicey ftheuitthcéxiwsshing abpetet loawerds portion
of the overflow liquid receiving vessel 9. Therefore, the washing
operation eftondteicaldyk peydrdichely epeetaringdl foperaf opnedeifirminete wor k
replaced in sequence fromthe second bubbling vessel 7B to the first
bubbl i ng time after the oily water separation operation has been

performed for a predetermined time. For example, 1if a

standard oily water separation operation is performed at 15

liters/min and at 70°C of the washing water temperature by

using the coalescer 47 having a diameter of 150 mm and

having a vertical height of 450 mm, the separation ability

can ‘be renewed to the initial ability (the ability of

separation at 15 liters/min) by performing the back-washing

operation at intervals of 10 hours by using the back-washing

water of 7 to 8 liters (30 seconds) to 9 to 10 1iters (40

seconds). With this back-washing operation, the 1ife of the

coalescer 147 can be extended by two to three times as that

resulted when the operation has been continuously performed

without back-washing at 70°C of the washing water.

The washing liquid which has received the separation

action at the oily water separation device 44A for precisely

removing the o0il contents is returned to the bubbling vessel

7 of the bubbling section 1 via the pipeline 48. As

described in the above embodiment, the oil absorption device

52 is provided on the upper portion of the bubbling vessel
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vessel 7A, such that the work to be washed is firstly entered to the
second bubbling vessel 7B for rough washing operation and that the work is
then entered to the first bubbling vessel 7A for finish washing operation.
Thus, this enbodinment is advantageous in that the total tinme required for
t he washing operation is shortened conpared wth the case of the first
enbodi nent which utilizes only one bubbling vessel 7. Meanwhi | e, the

coal escer Ajof dhanakl yhaala@h i6€paGat i omowhubet 4% 3eeVespdidnsepsg ate the
oily water through absorption of the oil on the fibrous material

constitutingiowd helowaeatdscennto tArobhies ierboes yEnt7 ofian toiel yo wat er
'separation device which utilizes the coal escer and which is inproved to
further effabiemtipnsepeniateesthe Byi Myrive of ¢ labsonpbion explai »ed.

41 An oily water separation device 44A of this enbodi ment
i s adapt ed Mad®eofi Aber pot-aosdn akabyrie of rgreempeent anbky &F whkdi ng
apparatus as the above described washi ng apparatus. The overal

constructi 09110fab50fﬁg1on\Mg§Mpﬁ® &gppgy%ung contents are further

removed, so that the stability in the separation accuracy
can be obtained.

In this embodiment, the removal of the sludges in the
washing liquid and the separation of the oily water therein
can be highly accurately performed by the circulation path
of the bubbling wash section 1 - the first sludge removal
and oily water separation section 2 - the second s]udgg
removal and oily water separation section 3 - bubbling wash
section 1. However, particularly when the hot water washing
has been performed, due to water scales or fine residual
materials such as surface active agents, pigments and iron
components deposited on the work through evaporation of the
water, the clarity of the washing 1iquid may be degraded.
In such a case, the washing liquid is passed through the
activated carbon filtration section 4 in the same manner as
the washing apparatus of the first embodiment. Thus, the
water scales or the fine residual materials are removed from
the washing liquid while passing through the activated
carbon layer in the activated carbon filtration section 4,

and the washing water thus filtered is then returned to the

50



incorporating the oily water separation device 44Ais shomm in FIG 8
whi ch corresponds to FIG 1. A bubbling wash section and a first

sl udge renoval and oily water separation section is shown in FIG 9 which
corresponds to FIG 2. In these drawi ngs, nenbers that are the sanme as
those of the above enbodi nent are given |ike reference nunerals. As wl|
be apparent fromFIGS. 8 and 9, the change in the whole washing apparatus
is only thepb@vingi ove¥ela7batk-thashipg inear@er diesehaiige phpethiie 161.

The construction of the oily water separation device 44A wll now be
expl ai ned wéde,reteeenod iveté&d GearkOn filEmetiai Ispchdorer dsepar ataton devi ce
44A has a hollow cylindrical body 146. A hollow cylindrical coal escer
147 nade oéquirieldr oubo mbeer 8 Maysuchpartgidasbutwodikyi sbedi sposedted t hin the
cylindrical body 146 and is positioned coaxially therewith. - A pipeline 145
fromthe fibeeaptiionnlivibec4griigncotnectiead coar Hiiednl degree6AchHosths oned at
the I ower portion of the body 146 for the oily water to be separated. The
pi pel i ne 14%25hsindcopmed-ed to a conduit 148 which is disposed within the

| ower portion of the body 146 and which has an uppe art extending into
the coal escer Af478esc§d¥’teébl%b°vﬁunﬁfh toe 511y PRgte P separit foh 42

device 44A of this embodiment, the partition wall 153 is
provided to coaxially surround the coa]eécer 147 so as to
create the upwardly oriented flow in the washing 1liquid
after separation by the coalescer 147. Therefore, the
separated o011 components are forced to be risen and the o1l
components are prevented from being mixed with the separated
water components which flow toward the pipeline 48, so that
the separation operation can be efficiently performed.

An additional explanation will now be made for the
operation for preventing the oil contents from being mixed
with the separated water components. In case of 1the o0ily
water separation device described previously with reference
to FIG. 7, the oil components separated while passing the
separation Tlayer A from the inside thereof to the outside
accumulate at the wupper portion of the .separation tube
depending only on its buoyancy. On the other hand, the
separated water component 1is discharged from the lower
portion of the separation tube to the outside via the water

outlet 48. Therefore, in some cases, the separated fine 01l
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radially oriented outlet holes 149 are fornmed in the upper portion of the
conduit 148 and are equally spaced fromeach other in the circunferenti al
direction, so that the washing |liquid fromthe pipeline 45 enters the
interior of the coalescer 147. An upper end of the conduit 148 is
t hreadably engaged wth a |ower end of a central shaft 150 of the
coal escer 147. The <central shaft 150 has an upper portion whi ch
extends thrpughicike comiredceriselEnangh prudt puelasi xegwai e ythet hex ey om A
head 150a having a larger dianeter is forned on the upper end of the
central sha$® B50. tA Viesiddschiassr frastheswatgreoyédell bt wéen thfe head 150a
and the upper end surface of the coalescer 147. An annular flange 152 is
mount ed on W 1%wer Pt i BAx U9 ChetRoriddrt AU8 PBFLISIASpOPEFRFY he | over
portion of %he coal escer 147, so . .that the coal escer 147 .is held in

posi tion bet VERiF" hea%astﬁérseRPé“r‘FﬁéP” 15 FS3HEe t Hb”ﬁf’éﬁi;e fgpce the

bl t t t f the fl
152 and-t nel19haPSRAITT dne m%&%?d"v‘ia%rv R Ry Laa&w"ei,sai 9pattsttion val |
153 havi ng §i5§%% 3&9% gngégs gggeggeghe 1QUt 85, pherg&xedge of

the flange The part| I'on i'STpositioné coaX|aI y with the

coal escer 14!71@%%3& rﬁéarﬁ' e RERS At L ITR] DRI NRARs érhkﬁ podhithfdqn wall 153

and the outer wal e coal escer 147 and between the partiti'on wall 153

and the inngfsaal byofne provision of the partition wall 153, so that
this embodiment serves tb overcome the disadvantage of the
oily water separation device of the previous embodiment by
preventing the separated oil particles from Being ﬁixed with
the water.

Additionally, since the height of the upper end of the
partition wall 153 is determined to be substantially the
same height as the upper end of the coalescer 147 or to be
s1ightly higher than the same, the rising action of the oil
components c¢an be produced throughout the 1length of the
coalescer 147, so that the separation accuracy can be
further improved.

Further, with this embodiment, since the back-washing
system is constituted by the pump P, the back-washing water
supply pipeline 160, the back-washing water discharge pipe
line 161, first to fifth open-close solenoid valves 162 to
166 and the oily water separation tank 30, the washing

Tiguid is passed through the coalescer 147 in the direction
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43 t he body 146, respectively. The height of the upper end of
the partition wall 153 is determned to be substantially the sane as the
upper end of the coal escer 147 or to be slightly higher than the latter.
Wth this construction, the washing liquid which is supplied fromthe
pipeline 45 via the pipeline to enter the interior of the coal escer 147 is
separated into oil conponents and water conponents while passing through
the wal | ofofpis iceatesgrr ségardviom t heectiing| de tthetetiie t enubeicist si de and
then flows upwardly within the gap between the wall of the coal escer 147
and the pariidioniswaldorbbd @sto nde chibedubylayerows the FlcGaledder As

i ndicated by the arrows of solid lines, the water conponents of the

separ at ed wha&hidug 1hg cuildnii-biwmeosepatseingppeeratidnofanthe pamneved.on wall 153
and then flows downwardly within the gap between the inner wall of the
body 146 anthenedopartitheonclogding158f t dheeathbnaws | baxar pdfti ofheof the body
146 where the water conponents enter the pipeline 48 connected to an
outlet 146®alepigerolti @nibggel imdngtepseddthnarserehat iNbReET bt i on of the

r r .
body 146 fogf tthhee %? ?w%[t%g \c,\?rE ebe %?F“Pé’ane%%? performed.

Thus, with the oily water separation device_ explained
previously 1in connection with FIG. 7, when the separating
operation by means of the separation layer A is performed
for a long time, the inner pressure of separation Jlayer A
increases due to the resistance of the emﬁ1sion—1ike oil
components absorbed onto the fibrous layer. The absorbed
01l components may grow up to form oil drops of about 0.1 to
0.3 mm3 so as to form pores within the fibrous layers, and
the o011 drops consequently flow to the outside and are mixed
with the separated water component. This may lower the
separation accuracy and may degrade the separation
efficiency, so that the coalescer A must be changed to new
one. In contrast, with this embodiment, the emulsion-1like
0il components absorbed onto the fibrous 1layer <can be
removed by the back-washing operation, so that the above
drawbacks can be overcome.

Further, with the back-washing system of this
embodiment, the washing water delivered from the 1liquid-

surface absorbing device 41 of the oily water separation
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On the other hand, the oil conponents are forced to be raised by the
upwardly oriented flow within the gap between the wall of the coal escer
147 and the partition wall 153 so as to be effectively separated and to be
accurul ated on the wupper portion of the body 146. A separ at ed- oi |

di scharge device 156 has a sol enoid 44

val ve 155 and is nounted on an outlet 146C for the separated oi

conmponent s. thhke o3d | €ts 1460 iizedpesitheonesh aig wheetipger end alckhe body
146. Boundary surface sensors 157 and 158 are nounted on the upper portion
of a side swashdeg ofopehet ibodydlis ratdraeed xgpdoetb fihem edth owkhler in a
vertical direction. Wen the anbunt of the separated oil conponents
accunul at ed senatrakiamppéenipci®.i ohhefefiome. bbdis 346tdms iseepcoiondcedsed, a

| evel Q of the boundary surface between the oil conponents and the

wat er conpcérignts Ttwhidehs tdvEeahbtn tosepabatiedrodyaem thectiashtingr is

| onered. Then the |ower boundary surface sensor 158 detects the level Q

to open the Y238l endi'd VAf RACKSHASIKYIG RRETIHE'sepalht 8496E10bonbBRent s are
automat i cal lb%cgi—ﬁacs airn%edogyrattqgnse aar11r %teegérogolrmgcij sbcyharuqql izing the
pump P, the pipeline 45 for discharging the separated water,
the outiet 146B, the pipeline 45 for supplying the oily
water to be separated, and the inlet 146A which are utilized
for the separation operation, so that thif operation s
advantages to simpltify the construction. Further, with this
embodiment, the back-washing operation 1is automatically
periodically performed for a predetermined time by means of
the timer of the <control device after +the o0ily water
separation operation has been performed for a predetermined
time. Therefore, this embodiment is advantageous in that
the coalescer 147 can always maintain an excellent
separation efficiency and that a 1longer 1life of the
coalescer 147 can be achieved by optimally determining the
material and size of the coalescer 147, the temperature of
the washing water used for the back-washing operation, the
back-washing pressure, etc.
Although this embodiment incorporates both the

construction in which the partition wall 153 is provided and

the construction 1in which the back-washing water supply
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devi ce 156. Wien the boundary surface level Qis lifted and is detected
by the upper boundary surface sensor 157, the solenoid valve 155 is
closed to automatically stop the discharge of the separated oi

conponents. FIG 11 <corresponds to FIG 5 of the previ ous
enbodi mrent and shows a pipeline systemof the second sludge renoval and
oily water separation section 3 including the oily water separation device
44A. The pi pepdTi@es26@xttdredback -Wasbimg theder| ¢ gndhargers ted iabsokli ng devi ce
41 of the oily water separation device 30 is connected to the
filtration al‘@lbélh:% Uiest Re pifyh oreduUGiPsE pRrpedsi 46215 3ARE tare
filtration tube 43 is connected to the oily water separation

45 provifiedi cEOU4 AN abqod‘e w35 pang r?@eﬁﬁt‘%‘ baBR<Ma i n§h ekt er suppl y
pi peline 160 is adagted for |n SUCI %Ob ack-wa ( for the

Coal escor LAMTH HEREOEH | ORRERS Sasar T4 n Lo AV ELSaHPE SARAT BALIA washi ng
ot o Supol ¥ P A LU 20 15 4 BEIUEELRY B VESH A DSl bR, 0 of T
tube 43, anﬂa?rb qﬁwlcgrtpoqgart%ldpn I%web@?, p'ftpqls'geina%efrosf course that

the oily water separation efficiency can be further improved

by incorporating both these constructions as in this

embodiment.

Further, although this embodiment is optimally utilized
for the washing apparatus of the embodiment ;hown in FIG. 1,
it is a matter of course that this embodiment is not limited
to use with the washing apparatus but can be utilized as an
independent oily water separation device.

A filtration device which can be optimally used as the
activated carbon filtration section 4 explained in
connection with the washing apparatus of the first
embodiment will now be explained with reference to FIGS. 12
to 17.

The whole filtration device is shown by a sectional
view 1in FIG. 13 and includes activated carbon 202 as a
filtration material. Liquids to be treated are supplied
from the wupside of the device and filtrate 1liquids flow
downwardly to the outside. The filtration device is

constituted by a tubular body 204 filled with the activated
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di scharging the separated water conponent. A back-washing water discharge
pi peline 161 has one end connected to a part on the side of the oily water
separation device 44A of the pipeline 45 between the filtration tube 43
and the oily water separation device 44A, and the back-washi ng water

di scharge pipeline 161 has the other end opened at the sludge renoving
device 29 of the oily water ~separation device 30. A first

open-cl ose setwir0i doval ve 1162206, robottah aembe 219, pedn neact59atevhi ch
connects the punp P to the filtration tube 43, at a position on the

downst r eam sadeorofprebeer dlbnesdiarg apbitdted ofridre spppett ?@4159 to the
back-washing water supply pipeline 160. ‘A second open-cl ose sol enoi d

val ve 163 is nodritrédidn tasesppwelinnel@s Ighi &he corbydarsbodyt B84 fittrati on
tube 43 to the oily water separation device 44A. A third open-close

sol enoi d vam¥ée 164 st3 imiRhst 68edh andenapidp &l hrdugalnppehigusaidamht ed for

di scharging_the separated water conponents, at a,pog&éipn n.the
downst r eam L5k 204 has an open top on which thedid is 1t£%

connecting ort] 0_gf . i sl eel ing 4, LRdblig, back-

The 1id 206 serves to close the open top of the body
204 and has a central portion to which a pipe 208 is
connected for charging the 1iquids to be treated into the
tubular body 204 under pressure.

The tubular body 204 has an open bottoﬁ to which the
bottom member 210 js fixed by welding. The bottom member
210 serves to close the open bottom of the tubular body 204
and to support the activated carbon 202 filled within the
tubular body 204, the actfvated carbon presser 216 and the
activated carbon support 230.

A discharge pipe 12 is connected to the central portion
of the boitom member 210 for discharginé clarified 1liquids
or the filtrate 1iquids which have been passed through the
activated carbon 202.

The internal construction of the tubular body will now
be explained with reference to FIGS. 12 and 13.

As shown in FIG. 13, the activated carbon 202 is
uniformly filled within the tubular body 204 and forms a

filtration layer F.
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washing water supply pipeline 160. A fourth open-close solenoid
valve 165 is nounted on the m dway of the back- washing water supply
pi pel i ne 160. A fifth open-close solenoid valve 166 is nounted on
the m dway of the back- washing water discharge pipeline 161. A
back-washi ng system is constituted by the punp P, the back-washing water
supply pipeline 160, the back-washing water discharge pipeline 161, the
first to fifth offen- ekbdseatnl enobah \pakvesr 182 tio BB idndned habovey wat er
separation tank 30. The first to fifth open- close solenoid valves 162 to
166 are contthel | &l tra then oplayed Fandiogk oskas iycal tont il edeircet?not shown)
in response to an oily water separation operation and a back-washi ng
operation ®5efd|thgngctivated carbon 202, the @gitiyatps SATREHATESSBh
back-washin , oper atii on . oper ati on)
l(:i rst val ve2%8215 formed by c?pé‘ﬁ"""’g"e” Fobr1e 218) bRl abutEipG AT véﬁ%e 163

open cl ose Third. val ve . ape,
cl ose FoﬁpPhevé”VEr16§”¢ace .of 3p85e}ﬁ%rat1on ]ayGBpéﬂ and a

47 perforated plate 220 laid on the non-woven fabric 218 for
preventing the non-woven fabric 218 from floating. The
perforated plate 220 has water passing holes 220a formed
therethrough.

The non-woven fabric 218 is selected to have a density
not to permit passage of water to be treated;

In addition, the perforated plate 220 utilized in this
embodiment has a weight sufficient to press the non-wove
fabric 218 by its gravity.

Thus, in this embodiment, the non-woven fabric 218 is
in a state compressed by the gravity of the perforéted plate
220. Therefore, when the liquids to be treated are
introduced and passed through the non-woven fabric 218, the
resistance within the non-woven fabric 218 to prevent
passage of the liquids increases, so that the 1liquids are
dispersed over the whole non-woven fabric 218 and that the
liquids may uniformly pass through the filtration layer F in
section.

Although in this embodiment, the non-woven fabric 218

is compressed by the gravity of the perforated plate 220,
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Fifth val ve 166 cl ose open Thus, during the
back-washi ng operation, as indicated by the arrows of dotted lines, the
washi ng water delivered fromthe |iquid-surface absorbing device 41 of the
oily water separation tank 30 enters the interior of the body 146 through
the pipeline 48 of the oily water separation device 44A for discharging
the separated water via the punp P and the back-washing water supply

pi peline 16QGpe ndhewoWe@sPhbgic VWaBefiay bet BOpriclseve Y ahet per aaltietii on wal |
153 into the space between the partition wall 153 and the coal escer 147

and enters tphatent®r0 eritdf thh@ece oot Aeep1ddy 280i h€l pagsangsu ttaboegh t he
coal escer 147 fromthe outside thereof to the inside in the opposite

di rection ashotidercase of the oily water separation operat i on. Wth
this back-washing operation, the enulsion-like oils absorbed onto the
fibrous |ayer ofhehetivatescarbdd7swpperteddvdd, dbsup steldebebehi nge wat er
containing the enmulsion-like oils is then discharged fromthe pipeline 45
to the sludddliteabidmdadevifce 29 of the oily water separation tank 30 via

t he back-washi ng_wat er  di scharge fipeline 161.  The mashing wat er
subsequent |y The activated carbon support 224 is constitute by a

filter 246 and a support 230 for supporting the filter 246.
The filter 246 serves to prevent the activated carbon 202
. from flowing out therethrough but not to prevent passage of
the filtrate liquids.

The support 230 is formed by a plate 232 and a plate
support member 234. The plate 232 has a number of water

" passing holes 232a formed therethrough, and the plate
support member 234 serves 1o hold the plate 232 in a
predetermined position within the tubular body.

The plate support member 234 has a substantially
circular configuration and is laid on the bottom member 210.
A hole 234a is formed through the central portion of the
plate support member 234 for introducing the filtrate water
to the discharge pipe. A vertical wall 236 is formed on the
outer periphery of the plate suppori member 234 and extends
along the inner peripheral surface of the tubular body.

The plate support member 234 has an upper surface
(hereinafter called "filtrate 1iquid passing portion) 238

positioned 1inwardly of the vertical wall 236. A plurality
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receives the separation action at the oily water separation tank 30 in the
sane nanner as descri bed above so as to be <clarified and is thereafter

delivered via the back-washing 48
wat er supply pipeline 160 to be used again for the back- washing
oper ati on. By nmeans .of a tinmer provided in the previously .

descri bed control device, the back-washing operation is automatically

peri odi cal | yfpegfosverd forad poeded emmtned finithetaf agutie mislsynyat er
separation operation has been perfornmed for a predeterm ned tinme. For
exanpl e, if partstarad®r diongd \theatreditepdreattom operetfi,onoi thader tbened at 15
liters/mn and at 70[err]C of the washing water tenperature by using the
coal escer 4Plbavi MP2a idi ammtoetedf byl 5@enns arfd thhagitanyea Verti ddleihei ght of
450 mm the separation ability can be renewed to the initial ability (the
ability of cespesrandindaposis ionserd i} Me pettormoigthhe YRAOKEHashi ng
operation at intervals of 10 hours Qy usi ng Lhe_back-mashinq water of 7 to
8 liters (30 séeOhdsPaEsaeey Joroths tfalsratd 1196dhds) Thev thilitmpde

back-washi nq .operation, the |life, of the
qiqe?ds are therefore discharged from the central hole 234a

through the filtrate 1iquid passing portion 238.

The vertical wall 236 of the plate support member 234
is formed 1ike a stepped portion extending upwardly along
the outer peripheral edge of the filtrate 1liquid passing
portion 238 and includes a protrusion part 240 oriented
upwardly of the tubular body 204 and toward the center of
the tubular body 204. The protrusion part 240 has a ring-
1ike configuration and extends along the inner peripheral
surface of the tubular body 4.

More specifically, the protrusion part 240 is formed on
the vertical wall 235 on the side of the center of the
tubular body and protrudes upwardly at an angle of about
45°, so that a substantially V-shaped filter groove 242 s
formed between the protrusion part 240 and the inner
peripheral surface of the tubular body 204.

The plate 232 s placed on the upper side of the
filtrate liquid passing portion 238 of the plate support 234
thus constructed.

The plate 232 having the water passing holes 232a is a
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coal escer 147 can be extended by two to three tines as that resulted when
t he operation has been continuously performed w thout back-washing at
70[err] C of the washing water. The washing liquid which has received
the separation action at the oily water separation device 44A for
precisely renmoving the oil contents is returned to the bubbling vessel 7
of the bubbling section 1 via the pipeline 48. As described in the
above enbodiatent}at hepewifbrabsbr ppiove deadeeof 52tasnlasovi déeeon ankde upper
portion of the bubbling vessel 49

7, so that theeipash ngiemgtens smpoWr di@nothe w@nprp@aiméens off | dhg
downwardly into the bubbling vessel 7 via the oi absorptlon device 52. By
virtue of tH&P4B3Br fd%n %‘? 55“%&&@90123? hEs Héﬁdmﬁﬂleﬁhfiabﬁkréfte

ol ropyl ene famni sor ptii on devi ce contents are
Do PP ebiaual ads gt PRt 288 AN 1k R E Ve cRes Brioln atlan %€y can be

obt ai ned.

nb h f th d
washing i qutlod §h8 E%é‘ﬁggp%&gyt Mﬂh o“tt R enﬁ{?%/gﬁ%r;tsﬁéﬁgﬁ% calr?ybe hi ghly
accurately r{e;]ref %pggcaQngpg §3|6r_cul ation pat h

Thus, the vertical wall 236 on the side of outer
periphery of the plate 232 forms a filtration stopper
portion for stopping the passage of the filtrate liquids.

In this embodiment, the filter 246 laid on the plate
232 includes two non-woven fabrics or upperhand lower non-
woven fabrics 246a and 246b.

Further, in this embodiment, a non-woven fabric having
a predetermined density is utilized as each of the non-woven
fabrics 246a and 246b, and the non-woven fabric 246b on +the
Tower layer side has a circular configuration having a
diameter larger than the inner diameter of the tubular body
204 by 5 %, while the non-woven fabric 246a on the upper
layer side has a circular configuration having' a diameter
substantially equal to the inner diameter of the tubular
body 204.

The filter 246 1is adapted to also <cover the ‘inner
peripheral surface of the tubular body 204 as well as the
protrusion part 240 forming the filter groove 242. In view

of the displacement of the non-woven fabrics 246a and 246b
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.of the bubbling wash section 1 - the first sludge renoval and oily water
separation section 2 - the second sludge renoval and oily water separation
section 3 - bubbling wash section 1. However, particularly when the hot
wat er washing has been perfornmed, due to water scales or fine residual
materials such as surface active agents, pignents and iron conponents
deposited on the work through evaporation of the water, the clarity of

t he washi ngwhéfuitthenByc bratdageadrd. is!dhargeah andcaaeyidihe owastwearg |iquid
is passed through the activated carbon filtration section 4 in the same
manner as thef igwaahiiogs apgar aheprotruhiod ipast Htbaeddnettte fiThers, the

wat er scales or the fine residual materials are renoved from the washing
l'iquid whil grpassi B42t httoughizehef @echvat ddie canbomyehafehrias t Rébacti vat ed
carbon filtration section 4, and the washing water thus filtered is then
returned toanthe 246b must be determined and the 5@onstruction ofpubl®ing vessel

7 via the pipeline 70. Here, also in this case, the activated carbon
filtration §&tt80R4R Pesthde dekejiniingd 2y do MBetharndysmaypevat e~ but  may
be operatggeegﬁg%gkgﬂghu%' according to the clarified degree of the

As shown 1in FIG. 12,.in this embodiment, the non-woven
fabric 246b on the lower layer side covers the upper surface
of the plate 232 and atso covers the filter groove 242 by
its outer peripheral portion such that the ogter peripheral
portion extends 1ike a vertical wall closely fitted on the
inner peripheral surface of the tubular body.

In this connection, with this embodiment, the height of
the non-woven fabric 246b which acts as a vertical wall for
covering the inner peripheral surface 204 of the tfubular
body 204 is substantially equal to the height of the non-
woven fabric 246a for covering the plate 232. As - the
result, the covering operation by the non-woven fabric 246a
can be easily made, and the non-woven fabrics 246a and 246b
are compressed by the charged dctivafed carbon without
causing the non-woven fabric 246b to be bent inwardly when
the activated carbon has been charged.

The non-woven fabric 246a on the upper layer side s

spread over the non-woven fabric 246b on the 1lower layer

side such that the non-woven fabric 246a covers the plate
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washi ng |iquid.

As described above, with the oily water separation

devi ce 44A of this enbodinent, the partition wall 153 is provided to
coaxially surround the coal escer 147 so as to create the upwardly oriented
flowin the washing liquid after separation by the coal escer
the separated oil conponents are forced to be risen and the

Ther ef or e,

oil conponents are prevented frombeing mxed with the separated water

147.

conponent s @B charfd owhtopwotttushen pigeel 2ok 48, tsat titabbuthie cdepahati on
operation can be efficiently perforned. An addi tional expl anation
wi || now be conder fodr thhef il0ser atoore 242 wriebent i ey eried by Itheonvents from

being mxed wth the separated water conponents.

In case of the oily

wat er separ ¥even dyii€e2#dscri bed previously with reference to FIG 7,
oi | conponents separated whil e passing the sg aration |ayer A fromthe

i nsi de thereof t& tthé BeIWltde thackUhsrageooye

¢ ppserepst tivonthbe t he

separation tube dependiﬂgiggly on its buoyancy._ On the_ other hand, the
[

separ at ed WAPBT¥QGHHEARN

separation

cases,

t he

i at98 J88 FHHUEhRT 1 T0\kef 11 HUY 9T8AVEF t he

t he

%gggﬂf%@%;%ﬁ%ﬁﬁ? Vig §he yel&l g?c‘aJéJeetzaﬂfsmvTehr%rfef gye. tn some
th

e non-woven fabric 246b is further covered by the non-
woven fabric 246a on the upper layer side, so that the
filter 246 as a whole covers the filter groove 242 and s
filled into the same.

The non-woven fabrics 246a and 246b is positioned
during the charging of the activated carbon such that two
non-woven fabrics 246a and 246b are pressed by the activated
carbon not to produce any gap therebetween -and that the non-
woven fabrics 246a and 246b are pressed into the filter
groove 242 by the activated carbon 202.

The operation of the above filtration device will now
be explained.

Firstly, when the liquids to be treated or the polluted
liquids are introduced into the filtration device, the
polluted 1iquids reach the activated carbon presser 216 at
the upper portion of the tubular body 204 via the pressure-
charging pipe 208.

At the activated carbon presser 216, the polluted

liquids are diffused in a horizontal direction as well as in
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particles cannot rise enough but are mxed with the water so as to be

di scharged fromthe water outlet 48 to the outside. Such m xing of the
fine oil particles becones frequent as the separation pressure

i ncreases since the flow speed of the separated water conponent becones
greater as the separation pressure increases. In contrast, with this
enbodi nent, the separated oil conponents are positively risen by the

provi si on ob téewmpard tioeciahl wiBGn $be troat-wovén <admbodd ifenwhdehves to
overcone the disadvantage of the oily water separation device of the

previ ous enbddli mRen Byes e pInthagerieratghprdsbel A0 aparyh @Wheshps om bei ng
mxed with the water. Additionally, since the _height of the upper end
of the parPPEPorfAMRIESIEH (S8 H'é?tertﬁfnéhq‘t‘é’sbé"’s%ﬂé(nf’?%‘clqsf t e same

hei ght as the upper end of the cpalescer 147 or_to be slightly higher than
t he sane, tﬂénggiﬁﬁcéé??dﬁ 6$et @tﬁﬁl1°%oﬁﬁ85e%ts can be produced

S e L e N e TR

accuracy can be er 1mp Wt h odi nent ,

since the b%ﬁké QE@gun o+n§ .ﬁ%r QYS éé+vd%9 by ﬁgyﬁ Hﬁ?)éﬂu tQEe
ffy g]e+| né ?6 , gaci-wasg

back-washi ng water ~supply pi t he I'hng wat er di scharge

Phe oi 1y vt o Sparact on T akk 507 PRe" nknrng 1eur s &5 3as el through-
the coal escghrifichdsNof heneiak@§¥d Y carbon are gradually moved toward
the lower portion of the tubular body 204.

Most of the fine particles are captured by the non-
woven fabrics 246a and 246b which are placed on the plate
232 of the activated carbon support 224.

Further, the fine particles which may pass an area
along the inner peripheral surface of the tubular body 204
are also captured by the non-woven fabrics 246a and 246b
which cover the filter groove 242 and extend to the inner
peripheral surface of the tubular body 204.

Particularly with this embodiment, the non-woven fabric
246b, at the filter groove 242 completely reaches the 1inner
peripheral surface of the tubular body 204 by the .vertical
wall, and the non-woven fabric 246a is spread over this
place, so that the fine particles can be reliably captured.

As described above, with this embodiment, the filter

groove 242 1is disposed along the inner peripheral surface of

the tubular body 204, and the filter groove 242 is covered
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52 opposite to the separation direction, so that the enul sion-
li ke oils absorbed onto the fibrous |ayer of the coal escer 147 during a

| ong-ti nme separating operation can be renoved. Therefore, the cl ogging
of the fibrous ||ayer of the coal escer 147 can be elimnated and the
separating operation of the oily water can be efficiently perforned.

Thus, with the oily water separation device explained previously in
connecti on wiyt htid Gnoh-wt¥an fabei &epasatamy 246per<d itaat bytheansnef t he
separation layer Ais performed for a long tinme, the inner pressure of
separation lpayeicles icacriases iduey tprevbetaesiren ahicsiof ¢ tdmolighon-11 ke
oil conponents absorbed onto the fibrous |ayer. The absorbed oi
conponent s maygap owhipht ovdfudidm o4  dropscrsfatabouret®eent othe). 3npeB so as to
formpores within the fibrous |ayers, and the oil drops consequently flow
to the outsPaeipharadresuitesg of the ttHbutapRody etPvatndr Eohpdridher This nmay
| ower the separation accuracy and nmay degrade t he separati on
efficiency,2§ *that the coal escer A nust be changed to new one. In

contrast, with this enbodi.nent tme er.rulsrj%n-luw oil co Qnen{s absor bed
onto the fibrous 'Ia§8P"(":‘?;Pr'nt’bea§ shown in FIG. » @ convertiona

activated carbon filtration device has a construction in
which a non-woven fabric 310 as a filtration material
stopper has a size substantially equal to the internal
section of a tubular body 300. The non-woven fabric 310 is
disposed within a lower portion of the tubular body 300 and
is supported by a perforated plate 320 and a filtration
material support member 330. With this construction, a gap
S may possibly be created between the non-woven fabric 310
and the 1inner peripheral surface of the tubular body 300.
If such a gap has been created, filtrate liquids may flow
through the gap between the filtration material support
member 330 and the inner peripheral surface of the tubular
body 300 as well as through water passing holes formed 1in
the perforated plate 320. Further, when the water Iis
filtered for the first time after charging the filtration
material or when the filtration process is again started
after the process has been once stopped, the pressure may be

abruptly applied to the activated carbon within the tfubular

body. For this reason, fine particles contained 1in the
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removed by the back-washi ng operation, so that the above drawbacks can be
over cone. Furt her, wth the back-washing system of this
enbodi ment, the washing water delivered fromthe |iquid- surface absorbing

device 41 of the oily water separation
tank 30 is utilized as the washing water for the back-

53
washi ng operation

and is returned again to the oily water separation tank 30. Therefore,
this systemchar@eoneii¢ated aRben itaydnese NObngethd ridnkd p@vipyierat r oduce t he

washing water for the back-washing operation. In

addition, the

back- washi nguepetat iodntcant ube1perfaiyn®d0 by Iut thiziaotgashen, pidnptke t he
pi peline 45 for discharging the separated water, the outlet 146B, the
pi pel i ne 45ghprS suppbyemcctaadedi batwerat Bre tnonbeosapdrared,318ndante inl et

146A which are utilized for the separation operation,

so that this

operation i $heatiinragbedy 308 apl dasgrihed c@ﬁg?r Ukt dine mAntH&reswith this

enbodi nent, the back-washin

device after the oi ly
th inner

eration autonatlcallya Eerlodlcally
t

perfornmed f@&Fea T)or"é"d’ett%rmc’d”eégﬂ? oy ! ﬁ’éaﬂ? (gfﬂt‘fanfée til A 9%t

B9 control

pe;1phera1 surface of the tubular body 300 or

through the perforated plate 320 via the gap S, so that the

fine particles of the activated carbon are inconveniently

mixed with the filtrate liquids immediately after starting

the filtration operation.

According to the above embodiment, these drawbacks of

the conventional activated carbon filtration device can be

completely overcome.

Although in the above embodiment, the filter grove 242

is covered by two sheets of overlaid non-woven fabrics, the

present invention is not limited to this constiruction.

Further, although in this embodiment, the filter groove

242 is formed as a groove between the protrusion

the vertical wall 236 at the outer periphery of

part 240 of

the plate

support 234 and the inner peripheral surface of the tubular

body, the present dinvention 1is not Tlimited

canstruction.

to this

for example, as shown in FIG. 14, a plate support 250

may have an outer periphery which does not

include a

vertical wall but is merely downwardly inclined toward the
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separation operation has been perforned for a predeterm ned tine.

Ther ef or e,
can al ways

this enbodi nent is advantageous in that the coal escer

mai ntain an excell ent separation efficiency and

| onger life of the coal escer 147 can be achieved by optimally
determning the material and size of the coal escer 147, the tenperature of
t he washi ng water used for the back-washing operation, the back-washing

pressure, etiGner

construction in which the partition wall 153 is provided and the
construct i orf iitReWhd €db vieh@s baisk Feanéd g twaéertheuppt Yined portion and
pi pel ine 160, the back-washi ng water discharge pipeline 161
and the firdthet dnfiedf tprrdpeerall ssefaad wéstido2ubaldbDatye25pr ovi ded for the
back-washi ng operation, each of these constructions independently serves
to inprove the skpaffeaxtabdm Bf fthds etrse, antlitiear @6drwhiconliy crpreefl t hese
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constructions may be incorporated. However, it is a matter of course that

the oi ly watter &epmraatveshiedl ivall ntlor@athdeimmgrt pet inheppby ettt figge

incorporatinq both these constructions ,as in _this enbodinent.
(o]

the tubular body 251 has a height equal to or greater
than the height of the plate, so that the filter 253 is
formed with a grooved configuration along the filter groove
252. With such a grodved configuration, an additional
filter can be easily overlaid, and the filter 253 «can be
reliably c¢losely fitted on the inner peripheral surface of
the tubular body 251 when the activated carbon has been
charged.

Additionally, as shown in FIG. 15, the plate and the
plate support may be formed not to be separated from each
other but is formed integrally as a support member 270, and
the outer periphery of the support member 270 1is inclined
downwardly and toward the inner peripheral surface of a
tubular body 271 so as to form a filtration stopper portion,
SO ;hat a filter groove 272 is formed between the outer
periphery of the support member 270 and the inner peripheral
surface of the tubular body and is covered by the filter
273. |

of course, the filtration device of  the above

embodiment is not Timited to the use as one of components of
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Further, although this enbodinment is optinmally utilized for the washing
apparatus of the enbodi nent shown in FIG 1, it is a matter of course that
this enbodinment is not limted to use with the washing apparatus but can
be utilized as an independent oily water separation device. A
filtration device which can be optimally used as the activated carbon
filtration section 4 expl ai ned In connection wth the washing

apparatus ahe wifiting bppstatuenbetimmgnbe Widdepaavehsa yexiplipized W th
reference to FIGS. 12 to 17. The whole filtration device is shown
by a sectional Rmuretwern R ¥XGholghatitk innctwaden debr kst @d6gaaiabn 2262 as a
filtration material. Liquids to be treated are supplied fromthe
upsi de of theedevéc@dandtd itihter &t ktdn gupewe fA4@wby dovengardily afothehe

out si de. . The filtration device is constituted by a tubul ar body 204
filled withoachdvakad vaoebon 202 as described above, it 1is gpreferable car bon

202, a lid 206, a bottom nenber 210, an activated carbon presser 216 and
an activat edh@hr bt snpporaveppfiabrics 24¢7 rand y246R REWN2FTHMBEEIY 12, the

| ar 204 i
tubul a bOd%OSQtioﬁzd relative to the filter groove 242 at the bottom

of the tubular body 204 prior to the pressing operation by.
the activated carbon 202 or prior to charging the activated
carbon 202. An embodiment optimum for such positioning will
now be expltained with reference to FIG. 16, and FIGS. 17(a)
to 17(c). The construction other than thdt shown in these
drawings are the same as the embodiment shown in FIGS. 12
and 13.

In the embodiment shown in FIG. 16, similar to the
embodiment shown in FIG. 12, between a fiange portion 352
formed on the outer periphery of the upper end of the
tubular body 204 and a flange portion 352 of a 1id 356
confronting the flange portion 352, an O-ring 353 is
interposed for sealing therebetween. An annular recess 354
for receiving the O-ring 353 s formed 1in the inner
periphery of the upper surface of the flange portion 351
positioned at the upper end of the tubular body 204. The
1id 156 is detachable from the tubular body 204 by means of-
bolts 356a. Here, the height of an upper edge 204a of the

tubular body 204 is determined to be substantially the same
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made of stainless steel and has a cylindrical configuration. The body 204
has an open top on which the lid 206 is fitted via an O-ring 205 as a
packi ng menber. The lid 206 serves to close the open top of the body
204 and has a central portion to which a pipe 208 is connected for
charging the liquids to be treated into the tubular body 204 under
pressure. The tubul ar body 204 has an open bottomto which the

bott om nenbes 22 hsighxed bievidtdiongsurflreebof tthe nmeninerar 2tBcsesy ves to

cl ose the open bottom of the tubular body 204 and to support the activated
carbon 202 854] eddwithéidiameder tafbthar ooty p20ipheriyeofictlievaradutar bon
presser 216 and the activated carbon support 230. A di scharge pipe
12 is conneteesbs @58his cteteralingbitoi b sudis tankiaidtt 6Ae nEafgeas 2Uie f or
discharging clarified liquids or the filtrate |iquids which_have been
passed t hrodtmates @bt itWhgt sanTHAVSAnT dvic 246b wijehi bt ortd®l ¢OWR ruction of

t he tubul ar_body will pow be explained with reference F|GS. 12 and 13.
As shown in'HE sige PhethecEPYSh Q4 NeUIBh fﬁg‘é“’r%%agﬂi?‘b ?ﬁ“ﬁ ti11%d within

1"526 tubular tfpé)tdy t%gA' g{laqneft%(rrrgf a‘che‘c io“ératpieg%the%yyer of" the annular

recess 354 is greater than the inner diameter of the tubular
body 204 by 5 ¥. The diameter of the non-woven fabric 246a
on the upper layer side is determined to be substantially
equal to the inner diameter of the tubu]ar body 204 as
described previous]y.

FIG. 16 shows the state where the activated carbon 202
has been charged and where the upper non-woven fabric 218
has been placed on the activated carbon 202. A non-woven
fabric compressing plate 355 is placed on the upper non-
woven fabric 218 and has water passing holtes (not shown) for
permitting passage of the liquids to be treated in the same
manner as the perforated plate 220 of the first embodiment.
Here, the diameter of the upper non-woven fabric 218 is
determined to be substantially equal to the diameter of the
inner diameter of the tubular body 204, while the diameter
of the non-woven fabric compressing plate 355 is determined
to be slightly smaller than the inner diameter of the
tubular body 204.

As shown in FIG. 16, the non-woven fabric compressing
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The activated carbon presser 216 is positioned above the filtration |ayer
F. More specifically, in order to press the activated carbon 202, the
activated carbon presser 216 is forned by a non-woven fabric 218 for
abutting on the whole upper surface of the filtration layer F and a
perforated plate 220 |aid on the non-woven fabric 218 for preventing the
non-woven fabric 218 from floating. The perforated plate 220 has

wat er passi ngahel e35226G3 f eddpdd thenethr okgh.activatedrheanosw waoen fabric
218 is selected to have a density not to permt passage of water to be
treat ed. throlph adtiet i oon-wdvenpéatiroicage8. pl dhe 22¢h-woivenzefthbirrict hi s

enbodi nent has a weight sufficient to press the non-wove fabric 218 by its
gravity. comphass ingn plate Hfbddi aant adepkehdn- eoorseraftabrpeiql8ois in a
state conpressed by the gravity of the perforated plate 220. Ther ef or e,
when the dhaggiiag the apeivatedaceepornar?, jwitthode enrandr passsed st hr ough

t he non-woven fabric 218, the resistance wthin the non-woven fabric
218 to preéddnt of padeagélenda merEi¢uiddd phck@aseBPerso ePHat ot hdhei qui ds are
di spersed over the whol e non-woven fabric 218 and that the fIaibg.ui ds may

uni formy pdd®UiAF RN £A2: 119 EratiRATHIEYERT I i'HS QUEMOYAT Al t hough in
this embodi %%E) &er?chnoq-sv@r\\/ee@\afv?rt\)g“ac 12a;‘§er diameter and which is

positioned on the lower layer side of the non-woven fabrics
246a and 246b can be accurately positioned at the bottom of
the tubular body 204 relative to the filter groove 242.
Such an operation will now be explained with reference' to
FIGS. 17(a) to 17(c).

FIGS. 17(a) to 17(c) are explanatory views showing 1in
sequence the operation for placing -the Tlower non-woven
fabrics 246a and 246b on the bottom of the tubular body 204
prior to charging the activated carbon 202 into the tubular
body 204. As shown in FIGS. 17(a) to 17(c), the filtration
device is prepared in the state where the 1id 358 is removed
and the O0-ring 353 is removed.

Prior to inserting the non-woven fabric 246b into the
tubular body 204, the non-woven fabric 246b is positioned in
the state where its pefiphera] portion is fifted into the
annular recess 354 of the flange 351 at the upper end of the
tubular body 204 as shown in FIG. 17(a). Since the outer

diameter of the annular recess 354 is determined to be
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S conpressed by the gravity of the perforated plate 220,

57 t he non-woven fabric 218 may be conpressed by the perforated
plate 220 with the perforated plate 220 held by a suitable holder.

The activated carbon support 224 is di sposed bel ow t he filtration |ayer
F. The activated carbon support 224 is constituted by a filter 246
and a support 230 for supporting the filter 246. The filter 246 serves to
prevent thesabstamatied lgaeduoal 202thd rddamétawiofgtbetnanrepeehnr daghibut not to
prevent passage of the filtrate |iquids. The support 230 is forned
by a plate 238bamb aegkniked shpper ttheenpervordy, fathwicpkdble D32hkad a nunber
of water passing  holes 232a fornmed therethrough, and  the plate
support nenfler POPHEA onsef s 16 oC el Pﬁ@“’dmaﬁé‘”QﬂﬁfntlrW1§¥ tP&det er mi ned
position mnthln the tu te support,  nenber 234 has a

ul ar
substanti al I§" ter r A@fl a?h%oﬁﬂbugﬁga"{q]dnz%d |I§‘ It Y o he 'ﬂ?ﬁté‘ﬁfrrenber 210.
A hole 234a is for

h e 2Rt o B SR e P Pt PP
relatively greater thickness.

Next, the non-woven fabric compressing plate 355 s
placed on the non-woven fabric 246b. Since the diameter of
the non-woven fabric compressing plate 355 is determined to
be smaller than the inner diameter of the tubular body 204,
as indicated by phantom 1fne in FIG. 17 (as, the central
portion of the non-woven fabric 246b naturally falls down
into the tubular body 204, while the peripheral portion of
the non-woven fabric 246b which does not contact the non-
woven fabric compressing plate 355 is bent upwardly.

When fhe non-woven fabric compressing plate 355 s
pressed downwardly in this state, the non-woven fabric 246b
goes downwardly with its peripheral portion bent upwardly
along the inner wall of the tubular body 204 through the gap
produced between the non-woven fabric compressing plate 355
and the inner wall of the tubular body 204 as shown in FIG.
17(b).

The downward movement of the non-woven fabric
compressing plate 355 is stopped when the non-woven fabric

‘246b abuts on the protrusion part 240 of the plate support
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to the discharge pipe. A vertical wall 236 is formed on the outer

peri phery of the plate support nenber 234 and extends along the inner

peri pheral surface of the tubular body. The pl ate support nenber 234
has an upper surface (hereinafter called "filtrate |iquid passing portion)
238 positioned inwardly of the vertical wall 236. A plurality '
58 of grooves V are forned on the filtrate |iquid passing
portion 238 zalsong nwvw adi pic.dilreesi omhuberaaf nosewdveat febeic @4abe 232 is
supported by apexes of the grooves V at their correspondi ng positions and
t hat the botitsopss df idriee gt otheedotVom fodr rhe passidgesbddyr 20hew fHiH titat e

| i qui ds. The filtrate 1liquids are therefore discharged fromthe
central hol ee234a baingodgha¢dwraftel ¥ ratieclidenti diphstiengepber iaon th8s.

The vertical wall 236 of the plate support nenber 234 is forned |ike a

st epped por ttiubn1axt drodiyng0apviar dhyt altosgn hae acoucakelyperd phieiolededge of
the filtrate liquid passin portion 238 and includes a protrusion part
240 orientedelapies dioy tbe thieeruptoene B8y 204 and toward the center of

t he tubul ar body 204. The protrusion part 240 has a ring-
yAfter the non-woven fabJ%c EAGD(%as been p]a%ed on the

bottom of the tubular body 204 as described above, the non-
woven fabric compressing plate 355 is removed from the
tubular body 204, and the non-woven fabric 246a on the upper
layer side 1is then inserted into the tubular body 204.
Since the diameter of the non-woven fabric 246a is
determined to be substantially equal-to the inner diameter
of the tubular body 204, the non-woven fabric 246a may fall
to reach the bottom of the tubular body 204 by its gravity
without aid of the non-woven fabric compressing plate 355
and may be placed on the non-woven fabric 246a with its
center being naturally in coincident with the center of the
tubular body 204.

When the activated carbon 202 is charged into the
tubular body 204 in the state where the non-woven fabrics
246b and 246a are placed on the bottom as described above, .
the peripheral portions of the non-woven fabrics 246b and
246a are pressed into the filter groove 242 by the gravity
of the activated carbon 202.

After the activated carbon has been thus charged, the
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| i ke configuration and extends al ong the inner peripheral

surface of the

t ubul ar body 4. More specifically, the protrusion part 240 is forned
on the vertical wall 235 on the side of the center of the tubular body
and protrudes upwardly at an angle of about 45, so that a substantially
V-shaped filter groove 242 is fornmed between the protrusion part 240

and the i

nner peripheral surface of the tubul ar body 204.

The pl ate

232 i s pl acegpen theninppen Sildeicoll8 his plintéd amethe quaydrphsst nghporti on 238
of the plate support 234 thus constructed. The plate 232 having the

wat er passi

rig tHgk bed 2324bpe 202, and the non-woven fabric comp®s®ssing

circul ar perforated plate nade of stainless steel and having a
di aneter sneflade Bhani st RBEP nhiecedi %ﬂ‘rett"@r uppen HEN-¥aYRN d2bpoely 24®4. The

plate 232 is laid on the filtrate i q
in position Hersgf e ttBet‘I]le”t"@baP%r”bédﬁt

surrounded
t he side of

uid €555|ng ortlon 238 and

Wiee She a3 §fery

is held

b%fsdt,t he V rt| Cgl é’?“ls mounted S0 t-l;lrg#.s'thé hseta\lc%rts gv?r! V1vanII 236 on

FIG. 16 can be realized.

As described above, with this embodiment, the annular
recess 353 for fitting ihe O-ring 353 therein is utilized to
position the non-woven fabric 246b, and the non-woven fabric
246b is placed on the bottom of the tubular body 204 with
its center being in accurately coincident with the center of
the tubular =~ body 204, so that this embodiment is
advantageous in that the.fitt1ng operation of the non-woven
fabric 246b can be easfiy performed and that the subsequent
operation for pressing the non-woven fabric 246b into the
filter groove 242 by the gravity of the activated carbon 202
can be reliably performed. Thus, the f1oWing—out of the
fine particles of the activated carbon <can be further
reliably prevented.

While the invention has been described with reference
to preferred embodiments thereof, it is to be understood
that modifications or variations may be easily made without
departing from the spirit of this invention which is defined

by the appended claims.
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peri phery of the plate 232 forns a filtration stopper portion for

st oppi ng the passage of the filtrate |iquids. In this enbodi nent, the
filter 246 laid on the plate 232 includes two non-woven fabrics or upper
and | ower non- woven fabrics 246a and 246b. Further, in this

enbodi nent, a non-woven fabric having a predeterm ned density is utilized
as each of the non-woven fabrics 246a and 246b, and the non-woven fabric
246b on the |ower layer side has a circular configuration having a

di anmeter larger than the inner diang€LeiM®f the tubular body 204 by 5 %
whil e the non-woven fabric 246a on the upper |ayer side has a circul ar
configuration having a dianeter substantially equal to the inner dianeter
of the tubular body 204. The filter 246 is adapted to also cover the
i nner peri pher ad YaShARACP G athie GAIBGl ainbAdhuPDUings Wikl | segdiok he
protrusion part 240 formng the filter groove 242. In view of the

di spl acenent °5f ’t“?Pé“ﬁngv%g’é’ ef abt i*@$h %4l 1gHAd o3 material  such

60 as o MR h0§ A5 Y31 GRHBINd 008 A5y 208h 14y Visgy, of the
as sludges and oils adhered to the material to be washed,
and a sludge removal and oily water separation section for
removing sludges or the like mixed with the washing 1liquid '
at said bubbling wash section and for sepérating 0oily water
in the washing liquid, the washing 1iquid "passed through
said sludge removal and ojly water separation section being

returned to the initial bubbling wash section for

circulation.

2. The washing apparatus as defined in claim 1 wherein
sajid bubbling wash section includes a washing vessel for
accommodating the material to be washed, and an aeration
device for injecting the washing liquid mixed with bubbles
into said washing vessel through a bubble injecting nozzle,
said aeration device including a pump for pumping the
washing liquid into said bubble injection nozzle, and an air
suction valve connected to said pump on its suction side,
whereby the air supplied from said air suction valve is
converted into fine bubbles through a high-pressure mixing

operation at said pump and being injected together with the
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configurations of the protrusion part 240 and the filter groove 242, the
si ze of each of the non-woven fabrics 246a and 246b nust be determ ned and
the construction of the filter 246 nmust be determ ned as to whether it may
have one- sheet construction. As shown in FIG 12, in this

enbodi nent, the non-woven fabric 246b on the |ower |ayer side covers the
upper surface of the plate 232 and al so covers the filter groove 242 by
its outer pearasphagal 1 pEridi 8o Biybhpt dedureher autsar dpeuboker ah jeqaoifohi on
extends like a vertical wall closely fitted on the inner peripheral
surface of treezlabul ar body. In this connection, with this

enbodi nent, the height of the non-woven fabric 246b which acts as a
vertical wall for covering the inner peripheral surface 204 of the tubul ar
body 204 is substantially equal to the height of the non- woven fabric
246a for coleri Afet H@shgpat eprasatus assdef ieed rasglainm t e ¥rRYETiNNg
operation by the non-woven fabric 246a_can be easily nmade, and the

non- woven f aBriidcBubbibganashAcstiap ein MR ESTedang 13+ 1Bl §BtE ladt i vat ed
carbon w thout _causin he non-woven fabric 246b to be bent inwardly when
Che act | var dtk o041 b arae pERh TRATEOE thE DSURTIanohS v RS Febr (002465 on

D PP L PhE e P HaB e WP OOBENED, O o P e o
61 vessel for receiving the upper layer part of the washing
1iquid in said bubbling vessel, and wherein a liquid-surface
absorbing device is disposed within said receptor vessel for
introducing the wash1n§ liquid received by said receptor
vessel in sequence, beginning wiith the upper layer part of

the washing liquid, into said sludge removal and oily water

separation section.

4. The washing apparatus as defined in claim 1 wherein
said sludge removal and oily water separation section
inc]Qdes a first sludge removal and oily water separation
section which wutilizes the filtration operation without
pressurizing the washing liquid for removing the sludges,
etc. and which utilizes the natural separation of the oily
water by buoyancy, and a second sludge removal and oily
water separation section which performs the removal of the
sludges, etc. and which performs the separation of the oily

water by forced filtration with the pressurized washing
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232 and the protrusion part 240 and that it abuts on the corner of the
filter groove 242 which is covered by the non- woven fabric 246b. As
the result, the filter groove 242 is covered by the non-woven fabric 246b
al ong the contour of the filter groove 242 and substantially half the
filter groove 242 covered by the non-woven fabric 246b is further covered
by the non- woven fabric 246a on the upper |ayer side, so that the filter
246 as a whaligueavers the filter groove 242 and is filled into the sane.
The non-woven fabrics 246a and 246b is positioned during the charging of
t he activated carbon such that two non-woven fabrics 246a and 246b are
pressed by the activated carbon not to produce any gap therebetween and
that the norb. wbhven wagbrings apenaturd a246bf Bred pneskxioh | At owhare 1hil t er

groove 242 by the activated carbon 202. The operation of the above
filtration déidcbulllingnyessale oéxpd td Melbling washjseatign whegludes | i qui ds
to be treated or the polluted Iliquids are introduced into _the filtration

devi ce, the 2 pdliirgt éﬁ‘blbﬂdﬂu? d@esrséécﬁ‘q ReSaend RUERT 8 Y6ASPI es¥ErN216 at

the upper poretcleQOBS()f tthge g\lljéoru—lfa}owbovgayshggg V %ut1t]e PrroemSSlélg?c_! first

bubbling vessel, and wherein said receptor vessel 1is adapted
to receive the over-flow washing Yiquid from said second

bubbling vessel.

6. An o0ily water separétion device comprising a body
having an inlet of oily water to be separated, and an o0i)
outlet and a water outlet disposed on an upper side and a
lower side of said body for discharging the oils and the
water after separation, respectively, a hollow coalescer
having therein an oily water passage connected to said
inlet of the o0ily water to be separated, and a separated oil
and water passage disposed between said coalescer and a wall
part of said body and in communication with said oil out1ét
and said water outlet, so that the oily water which enters
at said inlet of the oily water into said oily water passage
of said coalescer is separated into oil components and water
components through a wall of said coalescer, wherein a
partition wall is provided in said separated oil and water

passage for producing a rising flow of the o011 components
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chargi ng pi pe 208. At the activated carbon presser 216, the polluted
liquids are diffused in a horizontal direction as well as in

62 a downward direction within the non-woven fabric 218 which
has been pressed by the perforated plate 220 and whi ch has been
conpressed, so that the liquids uniformy diffuse the overall section of
the filtration |ayer F. At the filtration layer F, the polluted

li qui ds passndt br®UBht eirheomstineat Bl yepatat @b yachiivadad egasbon 202, and due
to the pressure of the passing polluted liquids, fine particles of the
activated carbon are gradually noved toward the |ower portion of the

t ubul ar body 204. Most of the fine particles are captured by the non-
woven fabri ds 24®ke andy24dteisiephrarienpbiacte an tékinsldatie c&3& ob t he
activated carbon support 224. Further, the fine particles which may

pass an ar eaheakdmcsaildepdnhilriopevd phéral a swubisdeet of1 tyhecy uindrdicabody 204
are al so captured by the non-woven fabrics 246a and 246b which cover the
filter groof@nSagueRidoaxt BH ousdine Saidefoalscephethinagur?acdPFL t he

t ubul ar body 204. . . )
end determined at substantially the same height as an upper

end of said coalescer.

8. An oily water separation device comprising a body
having an inlet of o0ily water to be separated, and an oil
outlet and a water outlet disposed on an upper side and a
lower side of said body for discharging the‘ oil and the
water after separation, respectively; a hollow coalescer
having therein an oily water passage connected to said inlet
of the oily water to be separated; and a separated oil and
water passage disposed between said coalescer and a wall
part of said body and in communication with said o0il outlet
and said water outlet, so that the oily water which enters
at said inlet into said oily water passage of said coalescer
is separated into 01l components and water components
through a wall of said coalescer, wherein a back-washing
device is provided for introducing washing liquid into said
separated o0il and water passage, and passing the washing
tiquid thorough said coalescer in a direction opposite to

the direction for separation of the oily water, and
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Particularly with this enbodi nent, the non-woven fabric 246b at the filter
groove 242 conpletely reaches the inner peripheral surface of the tubular
body 204 by the vertical wall, and the non-woven fabric 246a is spread
over this place, so that the fine particles can be reliably captured.

As described above, with this enbodinent, the filter groove 242 is

di sposed al ong the inner peripheral surface of the tubular body 204, and
the filter dgheowvef @2 discoongimgdthe washing liquid to the outside 68f

by the non-woven fabrics 246a and 246b, so that the fine particles can be
reliably prewddteadyf vdm $@ tdhioidyovatearnpasiggge.-a gap which would not be
created between the inner peripheral surface of the tubular body 204
and the filter 246. In contrast, as shown in FIG 13, a conventi onal
activated carbon_filtration device has a construction in which a non-woven

fabric 310 & a 7% t¥dYi batsrasePpaatios SE)Y)b‘?e Rasdef E\e?e‘gu%‘sat‘é‘ntpal ly equal

to the internal sectlan of .a tupul ar he no ven fabrlc 310 is

di sposed wi iR | GiRd p%?ctlﬁ A>3 ﬁj«gv?ﬁ%ul]&c”ﬂ ya30 cr'asm

water supply pipe connected to said water outlet of said
body, and a back-washing water discharge pipe connected to

said inlet of the oily water.

10. The 0ily water separation device as defined in claim 9
wherein said back-washing water supply pipe is connected to
an outlet side of a separate oily water separation tank via
a pump, and said back-washing water discharging pipe is
connected to an inlet side of said oily water separation

tank.

11. A filtration device having activated carbon as
filtration material disposed within a filtration tubular
body, comprising a filter disposed on a filtrate flow-out
side within said tubular body and permitting fiitrate to
pass therethrough but preventing said filtration material
from passing therethrough, a support member abutting on said
filter on the filtrate flow-out side thereof and supporting
said filter within said tubular body along an inner

peripheral wall of said tubular body, and a filter 4groove
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is supported by a perforated plate 320 and a filtration material support

menber 330. Wth this construction, a gap S nmay possibly be created

bet ween t he non-woven fabric 310 and the inner peripheral surface of the

tubul ar body 300. |If such a gap has been created, filtrate |iquids may

flow through the gap between the filtration material support nenber 330

and the inner peripheral surface of the tubular body 300 as well as

t hr ough wat efforpagsi ng dudleespdroipmedy | rof shéd pampipor it wohbprated 320.1dFur t her,

when the water is filtered for the first tine after charging the

filtration ivaeeriedriohenhbrsurifacei et satidohugiiacebsdy,s sagdi nf Klitgrted after

the process has been once stopped, the pressure may be abruptly applied to

the activat €T 0@XRbRHING CAVAretheYt bibild DuteporBr.ipheryrdtf sgAfsf td@son, fine.

particles contained in the 64

charged activated carbon nmay nove along the inner peripheral surface of

t he tubularlﬁody
on

e ol 2 00y 200 kP SBSRAL akF o 1920, "0 BB o0

[ aur s ai orige ERTH oo el el E SR ed e PR Tl 4009 00 or
support member and oriented in a flow-in direction of the
filtrate, said filter groove being formed by said outer
periphery of said protrusion and said inner peripheral

surface of said tubular body.

13. The filtration device és defined in claim 11 wherein
said filter 1is made of non-woven fabric, wherein said
support member is in abutment on said non-woven fabric and
has a smaller size than the configuration of the interior of
said tubular body, and wherein said support member includes
a plate member for permitting the filtrate to flow
therethrough and a plate support member for supporting said
plate member at the central side of said tubular body, said
plate supbort member having a protrusion formed on an outer
perﬁphery thereof and oriented toward the filtrate flow-into
direction, so that said filter groove is formed by said
outer periphery of said protrusion and said inner

peripheral surface of said tubular body.
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through the perforated plate 320 via the gap S, so that the fine particles
of the activated carbon are inconveniently mxed with the filtrate |iquids

i medi ately after starting the filtration operation. According to
t he above enbodi ment, these drawbacks of the conventional activated carbon
filtration device can be conpletely overcone. Al t hough in the above

enbodi nent, the filter grove 242 is covered by two sheets of overlaid
non-woven falr.i cshet heiltpeesentdevniverds asfisediah tiaid ed1t of dirdther
construction. Further, although in this enbodinent, the filter groove
242 i s fornethcasdangr covddbed aedabl dief rpmot & Usitabupar tbod4) odnd t ke verti cal
wal | 236 at the outer periphery of the plate support 234 and the inner

peri pheral sanmudee ofecelse fetmedapn dodyner pari@heps bgwmt iopmfentainon s

not limted to this construction. For exanple, as shown in FIG
14, a pl at e WRSporid 20 sapdytubsmiar o userapeoi pRES {Vavdi éRaHoasingot i ncl ude
a vertical wall but is nerely dowmwardly inclined toward the

65 for sealing between said tubular body and said 1id, said
filter 1including a filter member having an outer diémeter
greater than the inner diametér of said tubular body, the
outer diameter of safd annular recess being determined
substantially equal to the diameter of said filter member,
so that a peripheral portion of said filter member can be

brought 1intc engagement with said annular recess when said

seal ring is removed.
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i nner peripheral surface of a tubular body 251, so that a filter groove
252 is fornmed between the inclined portion and the inner peripheral
surface of the tubular body 251. Preferably in this case, a filter
253 which is spread to forma vertical wall along the inner peripheral
surface of the tubular body 251 has a height equal to or greater than
the height of the plate, so that the filter 253 is forned with a
grooved configuration along the filapsmTrgcpO e*—gﬁgm gkN puch a
grooved configuration, an additional fﬁl?g g@§§§§§225i|/ overl aid,
and the filter 253 can be reliably closely fitted—ep—ttre—tTmer peri pheral
surface of the tubular body 251 when the activated carbon has been

char ged. Abldiwaisbring | 3ppaagtuholns 1hde F1aGbulb] inthe wpblat esetdobhe plate
support may be forned not to be separated fromeach other but is forned
integral ly d8ra ¥pib8rind netabdes 27 waghdnd thidudde B¢ pdatphErly SHChhe support
menber 270 is inclined downwardly and toward the inner feripheral surface

| y
of a tubul & BOMRFMWNEISHOTES tP0PE ItaRNEAs $9 tASatP ofe™AVEppet 1Hor £H6R, so t hat
a filter groove 272 is fornmed between the outer _periphery of the support
renber 270 250" ¢ HEeinaPT R Fp RGeS €r e dosrr 1he tCUb0r A A5ag and | <
covered by tam% fa'xlstﬁrdpe-izrggmovﬂ anadoiayfgéj‘{%e’se gpaetiofnl lsggfﬁtolnonfogev' ce of

the above “enbodinen not Irmte e "uSe as one of conmponents of
66 removing sludges or the like mixed with the washing liquid

at the bubbling wash section and for separating oily water
in the washing liquid, the washing liquid passed through
said sludge removal and oily water separation.section being
returned to the initial bubbling wash section for
circulation. An activated carbon filtration section for
connection with the bubbling wash section is optionally

provided.
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t he washi ng apparatus but may be independently utilized. Furt her,

al t hough the non-woven fabrics 246a d, 246b are pressed into the filter
groove 242 by the gravity of the actyq’ted carbon 202 as descri bed above,
it is preferable that the non-woven fabrics 246a and 246b are accurately
positioned relative to the filter groove 242 at the bottom of the tubul ar
body 204 prior to the pressing operation by the activated carbon 202 or
prior to charging the activated carbon 202. An enbodi nment optinmum for such
positioning will now be explained with reference to FIG 16, and FIGS.
17(a) to 17(c). The construction other than that shown in these

drawi ngs are the sane gs the enb & medn shoym—-r—FHER. 12 and 13. In

t he enbodi ment shown in 2 tife—empadi nent shown i n—FI G
12, between a fl ange port{i 862 d hggw bll peri phery of 3’_2
upper end of the tubular : : H 1Ny ifon 352 of a li 56
confronting the flange p 35 g 353 i | interposed forll
seal i ng t herebetween. An anfjul ar far-350] [Tor receiving the 0-ring 353
is formed in the inner [ OR¢r surfag¢e of the flange
portion 351 <
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positioned at the upper end of the tubular body 204. The 1id 156 is
det achabl e from the tubul ar bod%(ﬁg4 by nmeans of bolts 356a. Here, the

hei ght of an upper edge 204a of tubul ar body 204 is deternmined to be
substantially the sane ' 67 as the

hei ght of the bottom surface of the annular recess 354, and the dianeter

of the outer periphery of the annular recess 354 is determned to be
substantially the same as the dianeter of the non-woven fabric 246b which
is the lower layer side of the | ower non-woven fabrics 246a and 246b, so
that the dianmeter of the outer periphery of the annular recess 354 is(\J
greater than the inner dianeter of the tubular body 204 by 5 % The .

di aneter of the non-woven fabric 246a on t§¥‘$bperﬂﬁa side is
deternmined to be substantially equal to the\ nderYdicanelfer_cgf the tubpl ar
body 204 as described previously. FI G } 16\ sho e state where The
activated carbon 202 has been charged and )9 pn- woven fabric
218 ‘has been placed on the activated rbo oven fabric
conpressing plate 355 is placed on the @ppeN
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woven fabric 218 and has water passing holes (not shown) for permtting
passage of the liquids to be t@e f?d in the sane nmanner as the perforated
pl ate 220 of the first enbodi neft'~¥ Here, the dianeter of the upper
non-woven fabric 218 is determned to be substantially equal to the

di aneter of the inner dianeter of the tubular body 204, while the dianeter
of the non-woven fabric conpressing plate 355 is determned to be slightly

smal l er than the inner dianmeter of the tubular body 204. As shown in
FIG 16, the non-woven fabric conpressing 68
plate 355 is adapted to press the activated carbon 202 through the
non-woven fabric 218. The non-woven fabric conpressing plate 355 is

al so adapted to cooperate, prior to charging the activated carbon 202,
with the annul ar recess 354 of the flange portion 351 at the upper end of
the tubular body 204, so that particularly the non-woven fabric 246b
which is one having a |larger dianetef[andd which is positioned on the |ower
| ayer side of the non-woven fabrics and_2¥6b can be accurately
positioned at the bottomof the t a dﬁ/§04 relative to the filter

groove 242. 16~ ///22
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Such an operation will now be explained with reference to FIGS. 17(a) to
17(c). FIGS. 17(a) to 17¢c)sare explanatory views showi ng in
sequence the operation for placinththe | ower non-woven fabrics 246a and
246b on the bottom of the tubular body 204 prior to charging the activated
~carbon 202 into the tubular body 204. As shown in FIGS. 17(a) to 17(c),
the filtration device is prepared in the state where the lid 358 is
renoved and the 0O-ring 353 is renoved. Prior to inserting the
non-woven fabric 246b into the tubular body 204, the non-woven fabric 246b
is positioned in the state where its peripheral portion is fitted into the
annul ar recess 354 of the flange 351 at the upper end of the tubularpgody

204 as shown in FIG 17(a). Since the outer dla of t he annul ar cess
354 is determned to be m
substantially equal to the diameter of th@O on-waven fabrlc 246b as [
descri bed above, the nonowoven fabric 24667 heI in position with Prs
center being in coinci ef] with the ce _LuhuLaL_Mall 204. In
this state, the non-
bt
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woven fabric 246b has not yet 523% conpressed and has a relatively greater
.t hi ckness. Next, the non- en fabric conpressing plate 355 is

pl aced on the non-woven fabric 246b. Since the dianmeter of the non-woven
fabric conpressing plate 355 is determned to be smaller than the inner

di anmeter of the tubular body 204, as indicated by phantomline in FIG
17 (a), the <central portion of the non-woven fabric 246b naturally falls
down into the tubular body 204, while the peripheral portion of the
non-woven fabric 246b whi ch does not contact the non- woven fabric

conpressing plate 355 is bent upwahdly. ~When the non-woven fabxic
conpressing plate ate, the non-wgven
fabric 246b goesf{downwardly with its peripherah port nt upward

al ong the inner |1 of the tubul ar body 202 t u p producgﬂ

bet ween the non-wpven fabric conpressing pl g te inner wall of
the tubul ar body {04 as shown in FIG 17(p). novenment
of the non-wov fabric conpressing pgh3 i $- en the
non-woven fabric [| 246b abuts on the proggusi pl ate

support
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234 as shown in FIG 17(c). Thus, the-non-woven fabric 246b is positioned
at the bottom of the tubular body 204 with its center being in accurately
coincident with the center of the tubular body 204, so that it can be
accurately positioned relative %p' he filter groove 242. After the
non-woven fabric 246b has been pl'atEy on the bottom of the tubular body
204 as described above, the non- woven fabric conpressing plate 355 is
renoved fromthe tubular body 204, and the non-woven fabric 246a on the
upper layer side is then inserted into the tubular body 204. Since the
di ameter of the non-woven fabric 246a is determned to be
substantially equal to the inner dianmeter of the tubular body 204, the
non-woven fabric 246a nmay fall to reach the bottom of the tubular body 204
by its gravity wthout aid of the non-woven fabric conpressing plate 355
and may be placed on the non-woven fabric 246a with its center being

naturally in coincident with the center of {h t ub@lar body 204. When
the activated carbon 202 is charged jnto th ular body 204 in the state
where the non-woven fabrics 246b a aced on the bottom as
descri bed above, the peripheral po n hon-woven fabrics 246b and
246a are pressed into the filter groov 42 by the gravity of the
activated carbon 202. After the attilvated carbon has been thus

charged, the
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activated carbon 202, and the non/Wsven fabric conpressing plate 355 is

t hen pl aced on the upper non-wov abric 218. Thereafter, the 0-ring 353
is fitted into the annular recess 354, ‘and the |lid 356 is mounted, so that
the state shown in FIG 16 can be realized. As described above, with
this enbodi nent, the annular recess 353 for fitting the O-ring 353 therein
is utilized to position the non-woven fabric 246b, and the non-woven
fabric 246b is placed on the bottonlg{ the tubul ar body 204 with its
center being in accurately coincigdent<gith the center of the tubul arg
body 204, so that this e eous in that the
fitting operation of thenady H46Dh can easily perfor and

that the subsequent opera&dfah “t {Wwoven fabric 246b (jinto
: vai ed carbon 202 can be

the filter groove 242 bg%t--
reliably perforned. Thus, 't ne particles of the

71 upper non-woven faZ;yc 218 is placed on the layer F of the
n f

enpod e
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to preferred enbodi nent s t her eof , 8t is to be understood that .
nodi fi cations or variations my beagggily made w thout departing fromthe
ef |

spirit of this invention which is ned by the appended cl ai ns.
72 CLAI M5 1. A washi ng apparatus
conprising a bubbling wash section for inpinging bubbles in washing
liquid to a material .such as a machi ned work to be washed so as to renove
solids such as sludges and oils adhered to the material to be washed, and
a sludge renoval and oily water separation section for renoving sludges or
the like mxed with the washing liquid at said bubbling wash section_and

for separating oily water in the washing liquid, the washing liquid ssed
through said sludge renoval and oily water Q§p_ LLoéQs ion being U
returned to the initial bubbling wash edﬂio? onf g#rculatiag.
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2. The washing apparatus as defined in claim 1 wherein said bubbling
wash- section includes a washing vgﬁ?el for accomodating the nmaterial to
be washed, and an aeration device/A¥y injecting the washing |iquid m xed
wi th bubbles into said washing vessel through a bubble injecting nozzle,
said aeration device including a punp for punping the washing liquid into
sai d bubble injection nozzle, and an air suction valve connected to said
punp on its suction side, whereby the air supplied fromsaid air suction
converted into fine bubbles through a high-pressure m xing

val ve is

operation at said punp and being injected together with the

73 washing liquid at high pressure from said bubble injection
nozzl e. 3. The washing apparatus as defig

=Ya o) EGai m 1 wherein
sai d bubbling wash section includes as said wgsh veﬁ§ | a bubbling
vessel for receiving the material to bg washeg=shd forJgerform ng the

bubbl i ng wash operation, and a recept vesgel f recei ving the upper
| ayer part of the washing liquid in sai '6%:vessel,-and wherein a
14
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absorbi ng device is disposed wthin said receptor vessel for introducing
the washing liquid received by said receptor vessel in seguence,

begi nning with the upper |ayer part of the washing liquid, into said

sl udge removal and oily water sefgration section. 4. The washing
apparatus as defined in claim 1 ein said sludge renoval and oily

wat er separation section includes a first sludge renoval and oily water
separation section which utilizes the filtration operation w thout
pressurizing the washing liquid for renoving the sludges, etc. and mhlch
utilizes the natural separation of the oily water by buoyancy, and a
second sl udge reno and oily water separation section which perforns the
renoval of the égge etc. and which perfqQfns the separation of the—0|ly

wat er by forced flLLr with the pressuri & hi ng
74 Iicnnﬁ% . The washing appar s as defined in CIT[ﬁ1 3
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sai d- bubbl i ng vessel of said bubbling wash section includes a first
bubbl i ng vessel and a second bubbling vessel which receives the over-flow
washing liquid fromsaid first{q pubbling vessel, and wherein said receptor
vessel is adapted to receive t ?50ver-flom1mashing liquid fromsaid second
bubbl i ng vessel. 6. An oily'Ywater separation device conprising a
body having an inlet of oily water to be separated, and an oil outlet and
a water outlet disposed on an upper side and a |ower side of said body for
di scharging the oils and the water after separation, respectively, a

hol | ow coal escer having therein an oily water passage connected to said
inlet of the oily water to be separated, and a separated oil and water
passage di sposed between said coal escer and a wall part of said body and
in comunication with said oil outlet and said water outlet, so that the
oily water which enters at said inlet of the oily water into said oily

wat er passage of said coal escer is separated into oil conponents and water
conponents through a wall of said coal escer, wherein a partition wall is
provided in said separated oil and water passage for producing a rising
flow of the oil conponents - 2{%

220220a 220 218
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and the water conponents separated by said coal escer. 7. The oily water
separation device as defined in cl# 6 wherein said partition wall has a
substantial ly cylindrical configuréti®n surrounding said coal escer ‘and has
an upper end determ ned at substantially the same hei ght as an upper end
of said coalescer. - 8 An oily water separation device conprising
a body having an inlet of oily water to be separated, and an oil outlet
and a water outlet disposed on an upper side and a |ower side of said body
for discharging the oil and the water after separation, respectively; a
hol | ow coal escer having therein an oily water passage connected to said
inlet of the oily water to be separated; and a separated oil. and water
passage ‘di sposed bet ween said coal escer and a wall part of said body and
in 'comunication with said oil outlet and said water outlet, so that the
oily water which enters at said inlef ynto 2@%5 oily water passage of said
coal escer is separated into oil conpt S wat er conmponents through a

wal | of said coal escer, wherein a bacl-[\Washing device is provided for
i ntroduci ng washing liquid into s ed oi 6ag? ter passage, and
passing the washing Iiquid thorg(gh sgid cbales i i rection opposite
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the direction for separation of the oily water, and

76 t hereafter dischargi®,/the washing I|qU|d to the outside of
said body via said oily water passadgéb 9. The oily water separation
device as defined in claim 8 wherein said back-washing device include a
back-washing water supply pipe connected to said water outlet of said

body, and a back-washi ng wat er di scharge pipe connected to said inlet of
The oily water separation device as defined in

the oily water. 10.
claim 9 wherein said back-washing water supply pipe is connected to an
outlet side of a separate oily water separation tank via a punp, and said
back-washi ng wat er discharging pipe is connected to an inlet side of said
oily water separat . . i RhaV|ng
activated carbon 2 ltration
tubul ar body, co 1o ut
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side within said tubul ar body and-peﬁgit ing filtrate to pass therethrough
but preventing said filtration materi I1 from passing therethrough, a
support nenber abutting on said filtér'on the filtrate flow out side

t hereof and supporting said filter wthin said tubular. body along

an I nner peripheral wall of said tubula dy, and a filter groove

77 formed by outer periphery of d support nenber and said
inner peripheral surface of said tubliia body, said filter groove being

covered by said outer periphe 'h", The filtration
) ‘-'AMO"M

12.
device as d %in claim | 933
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size than the configuration of the i L or sai d tubul ar body, and
wherei n said support menber includes’ plate menber for permtting

the filtrate to flow therethrtugh and a plate support nenber for
supporting said plate nmenber at’the central side of said tubular body,
said plate support nenber having a protrusion forned on an outer

peri phery thereof and oriented toward the filtrate flowinto direction, so
that said filter groove is formed by said outer periphery of said
protrusion and said i nner peripheral surface of said tubul ar body.

78 14. The filtration device as defined in claim 11 further
including a |lid detachabl-e from said tubular body, and an annul ar recess
formed on an inner peripheral portion of an upper end of said tubular body
so as to receive a seal ring for sealing between said tubular body and
said lid, said fifger including a filter nenber having an-ppter dianeter
greater than the iphey.di - outer dianmeter
of said annular re K]

s

support menber is in abutnment on salﬁggpn moven fabric and has a snmaller
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substantially equal to the dianeter of said filter nmenber, so that a

peri-pher al

portion of said filter nenber can be broughttéégngsn%agenent

‘Wi th said annul ar recess when said seal ring is renoved.
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WASHING APPARATUS AND OILY WATER SEPARATION
DEVICE AND FILTRATION DEVICE BEST SUITED
TO WASHING APPARATUS

ABSTRACT

A washing apparatus includes a bubb1ing“-wash section
for 1impinging bubbles in washing 1iquid to a material such
as a machined work to be washed so as to remove solids such
as sludges and oils adhered to the material to be washed,
and a sludge removal and oily water separation section for
removing sludges or the 1ike mixed with the washing . 1iquid
at the#bubb?ing wash section’and for separating oily water
in the washing 1iquid, the washing liquid ;passed through
sajd sludge removal and ojly water separation section being
returned to the initial bubbling wash section for
circulation. An activated carbon filtration section for

connection with the bubbling wash secfion is optionally

provided.
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